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INTRODUCTION

The training of technicians is now emerging as an important phase
of public education. For many years we have had programs for the train-
ing of engineers and of skilled craftsmen. The technician--whose work
resembles that of the engineer on the one hand and that of the skiiled
craftsman on the other--has received relatively little attention in the
public educational systems. Rapid advances in technology are forcing
the development of technician training.

This pamphlet attempts to provide a brief description of the technician,

his place in industry, and his training. It should be useful to the educational
administrator in providing a broad overview; to the counselor in giving some
information about a relatively new field; and to the potential student--male

ad female--who needs help in selecting the field of work which he desires to
enter.
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OCCUPATIONAL CHANGE IN INDUSTRY

More technolcgical change in past ten years than in many previous decades.
Automation is now entrenched in American industry.
Computers are at work in hundreds of installations.
Jet aircraft circle the globe.
Atomic energy is furnishing power for ships and for industry.
More than 100 man-made satellites are now in orbit.
Transistors operate our radio receivers, and control satellites.
Electronic equipment controls our machines and tools.
Man has encircled the earth in a satellite.

The need for technical knowledge and skiil far beyond that of the years just"

past is placing new burdens on our industrial and technical schools.
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INDUSTRY NEEDS VARIOUS TYPES OF WORKERS

Industry needs engineers, technicians, skilled craftsmen, skilled operators.
All these occupations require manipulative skills and technical skilis.
Some require much more technical skill than do others.

The engineer's work is largely technical in nature; he needs litte manipuld-
tive skill.

The technician needs some manipulative skill, but more tkan half of his
total effort deals with technical skill - the ability to utilize technical
knowledge in practical situations.

The skilled craftsman needs considerable technical skill but most of his
effort is expended in manipulative effort.

- The semiskilled worker uses mostly manipulative effort, and his technical
skills are quite limited. |
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TECHNICAL OCCUPATIONS BELOW THE PROF ESSIONAL LEVEL DIFFER
IN THE SCOPE AND LEVEL OF ABILITY NEEDED

Some occupations, although technical in natu =, have a narrow scope or
range of content, and a low level of ability needed. Such occupa-
tions might include some types of inspection or of routine testing.

Some technical occupations have a relatively narrow scope but require a
high level of technical skill. These would include raaio/TV ser-
vicing, or jobs such as inspection of a limited range of ter " 1ical
equipment. Such occupations might be classified as techni.al
specialists.

Technical occupations which involve a moderate scope and moderate level
of ability are sometimes classified as industrial technicians, and
include such jobs as time-study man or quality control technician.

The highest level of technician occupations - with a broad scope of
activity and a high level of ability - are usually classified as
engineering technicians. Workers in these occupations assist
engineers and scientists, or work independently in a comprehen-

sive field of technical activity.

Training for technical specialist occupations may be obtained in one year
or so of appropriate technician training, in full-time study.

Training for engineering technician occupations requires the equivalent
of two years of full-time intensive training.
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TECHNICIAN ACTIVITIES CUT ACROSS MANY FIELDS OF INDUSTRIAL
LIFE

THE TECHNICIAN:

Assists the scientist in his research concerning new products.

Helps the engineer in designing the product, through detailed calcu-
lations and details of design.

Assists the engineer in making up medels and prototypes, testing them
in the laboratory and in the field.

Helps plan the production processes, and carries on or supervises
' .
these production processes.

Sells highly technical equipment, assisting the customer in determining
equipment appropriate to his needs.

Supervises the installation of technical equipment, making necessary

adjustments to get the equipment into satisfactory working condition
after installation.

Operates complicated technical equipment, such as a power station or
an automated unit of & manufacturing plant.

Services complicated technical equipment, or supervises such maintenance
work.
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TE CHNICIAN ACTIVI'I'IES\.I‘-IAVE MANY FACETS

In Research and Development thc technician:
serves as a scientific or engineering aide
works as a programmer with data-processing equipment
sets up and tests materials and equipment in the laboratory
makes sketches and drawings
performs various calculations

In the field of Design the ‘echnician:
does detailed designing under the direction of the engineer
designs jigs, fixtures and other tools
makes equipment and other layouts
makes drawings of various sorts

In the Installation field the technician:
supervises the installation of automated machines
inspects the installation of instruments and miscellaneous
electronic equipment
supervises installation of power wiring circuits

In the Construction field the technician:
estimates building costs
surveys building sites or highways
draws architectural plans and specificaticns
supervises construction activities

In the Manufacturing field the technician:
assists in planning production layouts
supervises quality control processes
lays out and supervises assembly processes
makes time and motion studies

In the Maintenance field the technician:
services complicated technical equipment
supervises such maintenance

- 10 -
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SOME OCCUPATIONAL FIELDS AND TECHNICIAN JOBS
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SKILLED CRAFTS AND TECHNICIAN JOBS IN THE CONSTRUCTION FIE LD

Construction projects are carried out.mainly through the efforts of
skilled craftsmen and other skilled workers. Buildings take
shape through the work of carpenters, bricklayers, concrete
workers, tilesetters, plumbers, painters, electricians, and

many others.

But the work of construction cannot go on without building plans,
n of the work. These

cost estimates, inspection and supervisio
are the tasks of the technician. In highway work surveying needs
to be done, topographical maps prepared, materials tested, and
the work supervised and inspected. This is done by technicians.

THE NORTH CAROLINA MANPOWER SURVEY SHOWS GREAT NEEDS FOR

BOTH SKILLED CRAFTSMEN AND TECHNICIANS IN THE CONSTRUCTION
FIELD.

- 12 -
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TYPICAL FIELDS OF TECHNICIAN TRAINING

Training programs fer engineering technicians are aimed at the training
of persons for groups or ''clusters'' of technician occupations which
are distinct in themselves yet have many characteristics in commeon.
Thus a cluster of occupations in the field of electronic technology
might include radio/TV transmission, radar, electronic equipment
testing, industrial electronics, and others.

To provide adequate training for such a cluster of occupations requires
a comprehensive curriculum which takes two years of intensive full-
time study (or equivalent time in part-time study). The curriculum
includes the technology of the field, basic and applied mathematics,
science and drawing, and some general education courses. Such a
program requires students with good ability and aptitude in these
various subjects.

Typical curriculums found in technical schools in various parts of the
country are shown in the chart.

- 14 -
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HOW TECHNICIANS GET THEIR TRAINING

Technicians get their training in many different ways:

Many of them have learned on the job, supplementing their work
experience with self study, correspondence courses, and evening

classes.

Many present technicians have come from the ranks of the skilled
craftsman, and have acquired their technical competency through

various types of study.

In certain fields, such as electronics, many technicians have been
trained in schools operated by the Armed Forces.

Some have started engineering courses and dropped out, getting into
technician work.

Many with engineering degrees now occupy technician positions, on
their way to engineering work, or as permanent jobs.

Increasing numbers are now coming from the programs specifically
designed for technician training, found in technical institutes,
junior /community colleges, vocational-technical schools.

Many technicians will continue to come from workers in industry who attend
evening and other part-time technical courses. (THIS EMPHASIZES
THE GREAT NEED FOR PART-TIME COURSES FOR EMPLOYED

WORKERS. )

To meet the demands of industry for technicians will require many more
than can be trained through part-time courses. (THIS INDICATES
THE NEED FOR FULL-TIME TRAINING PROGRAMS IN MANY
OCCUPATIONAL FIELwLS.)

- 16 -
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TASKS PER FORMED BY TECHNICIANS
The kinds of technical ability found in the various technician jobs are
of great variety: -
Some jobs emphasize analysis and diagnosi. .

Some require visualization of drawings, or a flair for
creative design.

Some demand a high degree of applied mathematical ability.

Many require solid background of basic physics and its
application to industrial procedures.

Some require a background of experience in the skilleq crafts;
others require good understanding of the crafts.

Most of them require precise methods of work - in measurement,
adjustment of instruments, and the like.

Some require sales ability, or cost accounting ability.

Some require extensive understanding of industrial equipment
and industrial processes.

Sometimes the job involves supervisory responsibility, and corn-
bines tec!inological understanding with skill in dealing with
pecple.

Some technician jobs require proficiency in the use of hand tools.

Many of them require the ability to prepare written reports.

No single technician job requires all of the a.ilities shown here and in

the chari. A well-prepared curriculum for training technicians for a
specific field will provide for the needs of that field.
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SKILLED CRAFTS AND TECHNICIAN JOBS IN METAL PRODUCTS
MANUFACTURE

Some persons find it difficult to differentiate between skilled crafts and
technician occupations. The chart for metal products manufacturing
shows some of the jobs in each group. Study of the jobs listed will reveal
that the technician jobs require much more technical knowledge and skill
than do the skilled crafts jobs.

This is reflected in the kind of training program needed to prepare persons
for these jobs, with the technician training requiring much more science,
mathematics, and technology.

For some of the technician jobs shown in the chart the technician is much
more valuable if he has had appropriate experience in the craft allied to
his job. For example, a tool designer or tool inspector profits greatly
from previous experience as a toolmaker. And the draftsman who has
had machinist experience is frequently desired.

The metal products manufacturing field lends itself well to extension courses
as well as preemployment training.
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COMPARISON OF SKILLED CRAFTS AND TECHNICIAN TRAINING

Training for the skilled crafts differs in certain important respects from
that for the technician occupations.

Main goal of the training program:
Skilled crafts - a single craft (such as carpentry, or machine
shop practice)
Technician - a group or cluster of closely related occupations
(such as various types of electronics jobs)

Type of skill desired:
Skilied crafts - largely manipulative skills, with such technology
as is directly related to the craft. (Such as mathe-
matics for machinists, in machine shop training)

Technician - largely technical skills, with considerable breadth in
basic and applied technology of the field, basic and
applied science, etc.

Nature of the training program:
Skilled crafts - largely shop activities, with some related class-
room instruction.

Technician - largely laboratory and classroom work, for developing
understanding of principles and tecimical applications
of the principles. Instruction is based on a foundation
of appropridate mathematics and science.

Type of student required:
Skilled crafts - average or slightly below in academic ability, with
aptitude for skilled crafts work.

Technician - somewhat above average in academic ability, with
aptitude in the technical field.
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COMPARISON OF TRAINING PROGRAMS F OR ENGINEERS AND
TECHNICIANS

The training needed by the engineer covers a scope much wider than that
for the technician. Typical engineering training programs are four years
in length. A logical pattern for the engineering curriculum is to devote

the first two years to basic mathematics, science, and drawing, together
with a small amount of technology.

In contrast, the logical pattern for the technician is to get into the tech-

nology to some extent as early as is practicable, for the total program
is usually only two years in length.

The chart compares the first two years of the engineering program with
that of a technician program. It is evident that they are quite different.

The educational institution - usually a junior college - which offers the
first two years of engineering training and also offers a program for the
training of technicians is often tempted to utilize certain courses of in-
struction in both curriculums. A good program for the training of
technicians is quite different from that for engineering, and the institu-

tion which attempts to merge the programs usually fails to attain its
training objectives.

TRAINING PROGRAMS FOR TECHNICIANS NEED TO BE DESIGNED FOR
THAT PURPOSE AND NOT PATTERNED DIRECTLY AFTER ENGINEERING
TRAINING OR SKILLED CRAFTS TRAINING. THE OBJECTIVES ARE
DIFFERENT AND THE TRAINING PROGRAMS NEED TO BE DIFF ERENT.
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INSTITUTIONAL PATTERNS FOR TECHNICIAN TRAINING

Different States and different institutions provide their technician training
with differing institutional patterns.

Some schools offer only technician training in a singie field,
such as certain private technical institutes.

Some offer only technician training but in several different fields.

Some schools combine agricultural and industrial technician
training, with separate divisions in the same school.

Some schools provide training in the skilled crafts and elso in
technician fields.

Occasionally one finds a junior college limiting its work largely
to skilled crafts and technician training.

Sometimes the technician training is in a technical institute division
of a community college, or a technical institute division of an
engineering college or a university, with the program offered
on the same campus or on a separate campus.

In some cases a junior college and a high school share facilities
for technician training.

A few high schools offer technician training either in a separate
technical high school or in a technical division of a comprehen-

sive high school.

The pattern used is influenced greatly by the extent cf the junior college
movement in the State, the philosophy of the State-wide junior college
personnel, the extent to which skilled crafts training is offered in the
junior college, and the development of the ''area vocational school' idea.
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1 ESTIMATED EMPLOYMENT OF ENGINEERING & SCIENCE TECHNICIANS

: IN THE UNITED STATES BY OCCUPA TIONS
Occupations Number Percent

Draftsmen 220, 800 26. 9

! Engineering technicians 298, 800 36.1

Chemical technicians 64, 000 7.7

) Physics technicians 11, 000 1.3

Mathematical technicians 5,500 .7

Other physical science technicians 47,100 5.7

1 Life science technicians 58, 600 7.1

r Other technicians 120, 600 14, 6

|

! Total all technicians 828, 400 100. 0

: Source: Technical Manpower - Bureau of Labor Statistics - 1965
: (manuscript)
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THE FEDERAL GOVERNMENT'S ROLE IN THE

TRAINING OF TECHNICIANS

The role of the Federal Government in educating highly skilled
technicians is to promote and agsist in the establishment of high quality
programs in all of the States, wherever there is a labor force need
for trained personnel or where there are persons who can profit from
guch specialized occupational education.

Techniciens are persons who have the scientific knowledge and
competencies in some recognized branch of science to support the work
of professional scientists or engineers. They are usually educated
in rigorous Z-year post secondary education programs designed to pro-
vide them with knowledge, gkills, and attitudes required to enable then
to perform as highly skilléd technicians.

There are many kinds of technicians, just as there are many kinds
of professional scientists. Many are employed in the physical sciences
and related engineering fields. Examples are chemical, metallurgical,
mechanical design or production, civil, electrical and electronics, and
architectural technicians. Many others are gkilled in the applied life
sclencesemparticularly in the medical field and in the broad spectrums
of agricultural research, processing, and utilization.

Examples of life science technicians are medical laboratory, dental
hygiene, dental laboratory, radiological, agronomy, horticultural, food
proccssing, oceanographic, animal science, soil science, agricultural
production equipument, and forestry or specialized plant science technicians.
some combine life science and ph sical science disciplines-~such as sani-
tation, pharmaceutical, or special clinical or hospital equipment technie
cians.

The objective of preparatory programs for educating technicians is
to provide a broadly based competency in the field of sufficient depth
that the graduate technician may be employed in cne of a cluster of
related work opportunities in his field. Upon employment, a brief period
of orientation to his particular duties in the employer's organization,
together with continued on=the-job study, permit him to advance rapidly
to high levels of productivity and increased responsibility.

Education programs to prepare technicians for their work as assiate
ants to scientists must provide them with an understanding of the basic
principles of their ficld of science, and of the related science and
mathematics which support their main field., They must also absorb a
comprehensive knowledge of the procedures, mar->lals, devices, tech-
niques, equipment, and processes used in that s.ientific field and learn
facility in the use of them. They must develop the ability to communicate
with the professionsl scientists or engineers with and for whom they work.

fearis, e o

The technician must learn te employ the mode of thinking and intellectual
digcipline embodied in the scientific method, the ability to seek and find
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pertinent information, and cne capability to work with both the scientist
and the skilled workman or other aides to accomplish a variety of work
assigmments.

Programs for educating technicians are characterized by intemsive
classroom and laboratory learning. About 50% of the curriculum is the
study of science in classroom and laboratory work. A planned sequence
of courges emphasizes scientific principles and provides practice with
procedures, processes, materials, apparatus, equipment, and skills as
they are currently used.

Mathematics, as required, is taught early in the technical program
to obtain maximum utilization of its support of the study of the applied
science. Communication skills and reporting are taught and practiced;
and an elementary study of economics, organizations, and human relations
provide a frome of reference to the student technician as a member of
society and as an employee of a working organization.

Several types of schools offer technical and related vocational
education. Of these, the greatest growth has been in junior colleges,
community colleges, technical institutes, and area vocational and technical
gchools. Technical and comprehensive high schools also offer such pro-
grams; and their orientation toward the needs of technical and related
vocational education is of gieat importance since they prepare students
to enter technical education programs either in high school or upon
graduation from high school.

The need for educating highly skilled technicians was firet recog=-
nized and implemented by Federal legislation with the passage of Title VIII
of the Naticnal Defense Education Act of 1958. Under this Act the U.S,
Office of Education was directed by Congress to administer grants of
funds to the States to be matched by the States dollar for dollar, to
train highly skilled technicians "necessary for national defense."

A heading was ingserted into the Act which read: 'Area Vocational
Education Programs." The lanzuage below that heading amended the Voca-
tional Education Act of 1946 (which we know as the George-Barden Act) to
add a new title (Title III)=~and it reads as follows: to authorize". . .
grants to States to assist them in training individuals for employment
as highly~skilled technicians in occupatl ons requiring scientific knowiedge
in fields necessary for the national defense."

“ va Act provided Federal funds beginning with $3.75 million in 1959
and gruwing to $15 million in 1963 and 1964 for the purchase of laboratory
equipment, for teacher salaries, and for providing materials and other
services for programs for technical education.

There were several reasons for the enactment by Congress of Title VIII
of the NDEA.

-First of all, the highly skilled technician was becoming an increas-
ingly essential part of the scientific and management team in modern




ot S Roe SR vt

AN et g TN T TR i g e

Kt A 8 e N T BT Pl PRSI R O T AL R

~F v, 2 T s Mo e s, LR

o Tt DN Ko

F e

Pt

iR P e f it i

e TSI S e AT AT K S S i e B T s

scientific research, development, production, and services. The team is
composed of professicnal scientists, engineers, specially trained techni=
cians, supervisors, and skilled production or laboratory workers.

-A gsecond reason: technicians are in short supply. The ratio of
technicians to scientists or engineers at present is usually less than
1 to 1, but there is need for 2 or more technicians to support each
engineer or professional scientist. For many vears the number of new
technicians formally prepared to work with physical scientists and
engineers had been limited to about 16,000 graduates of a relatively few
publicly supported institutions and a number of privete, nonprofit tech-
nical institutes. Studies of the physical sciences and related ergineering
fields indic. ‘e a need for at least 100,000 new technicians each year.
These figures show that a considerable effort to educate more technicians
was needed to meet the Nation's need for accelerated research, development,
and productive effort.

-A third factor contributed to the passage of Title VIII. The
explosion of scientific knowledge was creating changzs in scientific
education so that the professional scientist or engineer received little
laboratory experience. He functioned more as a theoretical scientist
than he had in the past. Thus, a vacuum was developing in the area of
applied laboratory knowledge which had to be filled by highly skilled
technicians.

Since the passage of NDEA, enrollwent of full=time students in
technical sducation programs, most of them post high school, grew from
fewer than 20,000 in 1958 to more thanm 90,000 in 1964. 1In 1958, some
260 schools provided education of this type for highly skilled techni-
cians under Title VIII, and the number had grown to nearly 800 by 1964.
Many of the new schools have been built primarily to train technicians
and other skilled personnel.

Federal funds expeuded for technical education programs from the
beginning of the progrum in 1959 through fiscal year 1964 total
$54,704,605. Added to this figure are the States' matching contri-
butions of $30,162,487 and local expenditures of $46,429,204, making
a grant total of $131,314,296.

In fiscal year 1964, a total of 221,241 students were enrolled in
881 institviions offering technical training. This is an increase of
236% sincz the inception of the program.

The largest number of enrollments are found in extension courses
especially designed to upgrade the skills of employed adult technical
workers. More than 128,000 persons took advantage of such courses in
fiscal year 1964.

Some 72,000 student technicians were enrolled in 2-year post second-

ary programs and more than 20,000 in secondary programs during fiscal
year 1964.
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The 16,000 or so technicians who have been graduated each year for
the past decade, are the product of about 60 to 70 private, nonprofit
or proprietary technical institutes and public State or locally supported
technical institutes. A few are divisions of 4eyear colleges or uni-
versities. Some of these institutions are 2xpanding their programs,
particularly the public technical institutes in New York State which
have becu in operation for 20 to 40 years.

The excellence of the programs in these established and successful
{nstitutions provide a reservoir of experience and success winich proves
the practicability of establishing programs to educate technicians.

These programs provide examples of what good technicians are, and also
provide patterus for establishing and advertising good technical education

programs.

The leadership cf the group of educators in these institutions has
been a major element in establiching high quality standards for such
programs. They have become an active division of the American Society
for Engineering Education. In 1962, it published the cesults of a
comprehensive nationwide study of technical institute education entitled
"Characteristics of Excellerce in Engineering Technology Education." It
18 a major contribution to the literature in the field.

The Engineers' Council for Professional Development, which accredits
professional engineering education, also accredits technical education
programs within engineeringerelated technologies. 1In 1964 there were 127
accredit.d curriculums in this field in 33 institutions throughout the
United States.

<
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In recognition of the growing importance cf this type of education,
Congress, in the Vocational Education Act of 1963, made permanent the
provisons of Title VIII of the National Defense Education Act for traine
ing highly skilled techmicians. The new Vocational Act also provides
substantially increased funds to meet the vocational and technical edu-
cation needs of greater numbers of people of all ages in all communities.

"
S e T T A S e L7 L

Funds under the Act of 1963 may be used for construction of facilities,
as well as for tescher salaries, libraries, laboratories and equipment,
and needed materials and services for educating technicians. The 1963
Act requires a dollar-for-dollar matching of Federal funds with State
and/or local funds. Technicians of all kinds may be educated-~both those
4 in the physical sciences and related engineering fields, and those in the
1ife sclences, especially those needed for the medical and health fields
and for agricultural occupations.

- »
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Research funds for vocational and technical education were, for the
first time, authorized by the Congress in the Vocational Education Act of
1963. Ten percent of all funds appropriated under the Act are designated
to be used for research, demonstration and experimental projects in the
field. The funds are substantial: $11.85 million in fiscal year 1965,
$17.75 million in 1966, and $22.5 million for every year thereafter.
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Theee funde are used for grants by the U, S, Commiesioner to colleges and
universities, and other public or nonprofit private agencies and institu~
tions, to State boards, and with the approval of the appropriate State
board, to local educational agencies, to pay part of the cost of research
and training programs and of experimental, developmental, or pilot programs
develoned by such institutions, boards, or agencies, and designed to meet
the special vocational education needs of yuuths, particularly those with
academ'ic, socioeconcmic, or other handicaps. Thus, the value to be gained
from organized research, so amply demonstrated by groups such as yours,

now 1s directed by the Congress to be used to improve vocational-technical
educaf:ion,

Among the key ways in which the new research and planning program in

vocational education can be of great assistance to technical training are
these:

= It can help to define some of the emerging technologies, identify
probable future ones and make meaningful estimates of the number of techni-
clians needed in such fields.

= It can help develop better and more efficient ways to prepare
tecbnicians through advances ir methods of teacher training, ways to provide
more pertinent laboratory experience, better use of visual and zudio teaching

aids, and the development and perfection of the applied use of programmed
learning technicques,

- It can Lelp to develop more useful curriculum and other instructional
materials,

= It can help plan and design facilities for the teaching ox
techniciang,

in addition, the research programs now being Federally supported in
the occupational field should be of special benefit in setting up pilot
and demonstration projects in training for the new technologies, We
certainly hope that the occupational research program will achieve a

breakthrough in the badly needed new methods and programs for the education
of teachers of technicians.

Funde may also be used under Section 4(c) of the Vocational Education
Act of 1963 (the research section) to provide for teacher institutes as a
means of preparing or upgrading teachers in these special fields.

An excellent example of what can be done with such institutes is pro=
vided by an experience of two years ago when a critical shortage of teachers
of electronic data processing was identified by the U,.S, Office of Education
in States from one coast to the other., As a result, cooperation was obtained
from five State boards and five institutions to set up special teacher
institutes during the summer of 1963.
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From these institutes came about 100 teachers of computer programming
and business application analysis, easing a demand so heavy that State and
local educators throughout the country had decided to abandon any idea of

waiting for the usual teacher education programs to produce these speclaiized
instructors,

In addition to the Acts discussed above, Congress euacted the Higher
Education Facilities Act of 1963, authorizing $1.2 billion for conmstruction
of facilities for public and nonprofit private colleges. Of these funds,

22% are earmarked for comstruction of facilities for public community colleges
and public technical institutes which meut the requirements specified by the
Act. These latter institutions are eligible for Federal funds in the amount
of 407 of their improvements for the stated purposes =~ while other institu-
tions qualifying under Title I of the Act are entitled to Federal shares of
up to one-third. This clearly indicates the importance attached by the

Congress to improved facilities for institutions which offer programs to train
highly skilled technicians,

In the administration of these Acts the U,S, Office of Education directs
its advisory, consultative, and financial assistance through the States,
strengthening the long-established and effective Federal-State-local
relationship which recognizes that decisions and actions which shape the
destiny of educational programs in the States must be with the States them~
selves. Although training programs for technicians are implemented by the
States, leadership and assistance is provided by the Division of Vocational
and Technical Education. This assistance takes the form of conferences,
consultative advice, legal interpretations, suggestions as to the use of funds,

the provision of suggested curriculum guides and similar materials, and in
other ways,

Federal legislation has emphasized education as an important investment
in people, and as a major element in the structure of our gsoclety. The
education of skilled technicians is an essential part of such a program because
the technician, with the scientist or engineer, is at the forefront of the
technological developments which have made, aud will probably continue to make,
the greatest changes in our social and economic structure.

It follows that as more technicians are needed, and are employed, the
number of good techuician education programs must increase. I have mentioned
that both Federal and local tax funds already support institutions which
educate skilled technicians., However, the task of providing enough
well trained technicians has just begun., Vocational educators camnot carry
this new and tremendous burden alone, The guidance and assistance of the
future employers of these trainees are needed if we are to succeed, Walter

F, Carey, President of the Chamber of Commerce of the United States, said in a
speech at Salt lLake City last October:

"The businessman is the key element in this whole education
plcture, Far better than any educator or government administratur,
he is in a position to know what his company's skilled manpower
requirements vill be for the mext five years, the mext ten years,
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And the smartest thing he can do is to let the educators

in his community in on the secret so they can adjust their
program accordingly....Some communities that now are operating
effective vocaticnal-technical schools have as many as 43
advisory committees involving up to 500 businessmen, Here
trained management men put their knowledge and experience to
work on the real core of the problem: How best to prepare men
and women for productive jobs that exist today and for new
epportunities that will open before them as our technologicel

revolution progresses,'

I call upon you members of the Industrial Research Institute, as
individuals or through your companies, to support technician programs and
to help us provide the kind of employee you will want to hire. Really high
quelity is a mandatory requirement for successful technician education programs.
A competent, trained teaching staff, laboratories well equipped with
apparatus representative of that used in the most up-to-date industrial
establishments, a good library, adequate classrooms and an administrative
direction sincerely dedicated to quality occupational education are essential.
It takes a minimum of 5 years and many thousands of dollars to establish &
new program, assemble thz staff, equip facilities, and graduate the first
class or two. When these graduates are successfully employed and confidently
advertising their success to their peers and pareats, the program is well

gtarted.

A poor program is by far the most expensive of all because it costs
almost as many dollars, wastes the time and the effort of students and
achool staff; and, worst of all, disappoints potential employers, and dis=-

{1lusions students and their parents. We can't afford progrems of less then
high quality"

The most important service yocu can render is to become involved as
advisors, consultants, and supporters of technician educating institutions
and programs im your locality, and the State and local organizations which
administer them. The writers of the Vocational Education Act of 1963 clearly
gaw the necessity for knowledgeable employers to advise, counsel and suprort
vocational educators if we are to provide high quality trainees for their
future employees; and the Congress made such advisory services a mandatory
part of the administration of the legislatiom at all levels,

I hope that scme of you are already serving on such advisory groups;
and that others will be moved to do so if called upon. In some situations
it would certainly not be amiss to let it be known that you are available
for such duty ~~ since there is a clear advantage to many of you to know
exactly vhat goes on in this field from the inside.

Those of you whe have no connection == and expect none == with
advisory councils for vocaticnal-technical educationm, nevertheless will need
to know where to go for information on such programs and who to contact
when you have business with vocational educatozs.
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Broadly speaking, there are three levels of contact, I represent one E

of these levels as Assistant United States Commissioner for Vocational and

Technical Education and Director of the Division of Vocational and Technical

Education. The Division is divided into & headquarters staff in Vashington |

and a field staff in 9 regional offices throughout the country. These staffs -

are always available directly to the genmeral public for advice and :

assistance in comnnection with problems having to do with occupaticnal training,

You are invited to write directly to me or phone my office at any time ~= or

to contact the nearest regional office of the Department of Health, Education,

and Weifare for the same service from the regional representatives of my
office.

At the State level, the State directors of vocational educatilon are the
chief administrators. Through their State boards for vocational education,
these men exercise the main control over State and Federal funds for veocatiomal
and technical education in their States. Usually, their staffs at the State
capitols include a director of technical education and cue or more specialists
in this field whose major chore is to work directly with the local educational

institutions on such programs, They are, however, also available to provide :
information and assistance to the general public, .

At the local level, your best contact would be with the chief adminig=
trators of the local schools, colleges or other institutions which offer ==
or in some cases, I'm afraid =~ vwhich should offer technical education 3
programs. These people work with their State officials, of course, to receive A
and use Federal and State funds, and to get advice and assistance on program ]
problems vhich aride from time to time, Through these State officials, they
also have available the resources of the regional and headquarters personmel

of the Division of Vocational and Technical Education in the U.S. Office of
Education.

The directors of research in the Nation are in a peculiarly important
pesition to provide knowledgeable and effective counsel. Their professional
and corporate efforts have changed almost every facet of American life in the
past few decades, and will continue to do so on an accelerating scale. Their
estimates and predictions of what skills, knowledge, and capabilities will be
needed and in what quantity they will be needed in years to come should be

deeply perceptive because they are nearest to the genesis of change. We need
this counsel and guidance.

The character, effectiveness, and econcmic value of capable technicians
1g still not universally appreciated in American industry. This is probably ]
because there are few institutions educating highly competent technicians; 1
and because the rewarding employment opportunities in the areas near the school ;
keep the best technicians from going elsewhere, Thus, some employers have
never had a chance to hire a really good technician, much less appreciate him,

Research directors are in a unique position to recognize and utilize
the skills of technicians because of the very nature of research processes,
which are not subject to the clearly structured organizational patteras of
production worke It is in a research environment that the highly skilled
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technician, with his competency in assembling research apparatus, performing
experiments with the assistance of skilled workers or aides, gathering and
reporting significant data, and entering into interpretation ¢an be of
greatest service., He becomes a leader in the pilot tests and production
processes of research, and fills an essential place in the production service
or distribution of the product,

I suggest that you encourage and welcome local technical subjec’
teachers and department heads to join in your scientific and technical
society activities, Active participation helps keep teachers up to date
technically, broadens their perception of the practical realities and needs
of employers and is reflected in the attitudes and activities of their
students, Whenever possible, local student chapters of scientific or teche
nical societies should be encouraged as a means of providing maximum techni-
cal and educational experience for teachers and students,

The image of the techmicians' attractive occupational opportunities
should be promoted and publicized vigorously, particularly to parents =~
many of whom may be employed by local industrial firms, The best conceived
high school counselors' guidance for many youth who could become excellent
technicians is made fruitless because the youth's paremnts, girl friends or
buddies don't understand the dignity, challenges, and rewards available to
the competent technician. For many ablz youths a high quality technicien
preparatory program is the most attractive available avenue to early
employment, and one which often leads to further education and professional
attainment,

The problem of expert guidance and counseling for young people entering
occupational training is one of the most difficult being faced today in the
education field. All of us are deeply concerned that better methods be
developed to help steer these people in the right direction, It seems certain
that many potentially fine technicians, for example, never enter the field
beceuse they don't know it exists,

Ten days ago I met with the Committee on Specialized Personnel == a
Federal inter-agency group -- and the entire session of its 106th meeting
was devoted to the problems of guidance and counseling.

The Committee on Specialized Parsonnel is attempting to find solutions
to the overall problem of the shortage of highly skilled people -- the same
problem which is facing nearly every one of you,

Another Federal agency which has been devoting a great deal of time and
effort in the same area is the Panel on Scientific and Technical Manpower of
the President's Science Advisory Committee., I hope to see this panel publish
very shortly, under White House auspices, a paper on "Engineering Technician
Training." Among other things, this paper will probably recommend an increase
in the number of graduates of technical programs from the present 16,000 to
at least 50,000 annually by 1970.
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The development of institutions to educate technicians alsc provides
adequate laboratories, libraries and staff competencies which are useful
to employers in another very important way. Today's graduate technician
will find comorrow that he needs to update his skills if he is to keep his
job. Many people now on the job are finding that they need more basic
mathematics, physical sclence or specialized laboratory training. Knowledge
in these fields can best be obtained im an organized school program. They
are not likely to be learned adequately in an in-plant training program.

The establishment of high quality vocational programs for technicians
pays an extra dividend by providing facilities for such upgrading programs
on a part-time or evening basis., It is already true that schools which
offer these programs enroll a larger number of already-employed adults in
such special courses than they do full-time young people in preparatory
technician curriculums.

While this discussion is primaril; one dealing with techniciams, it is
important to point out that.there is a whole spectrum of specialized occupa-
tional education objectives designed to support and assist professioval
management, of which technical education is only one. In addition to techni-
cians who support professional scientists and engineers, their equivalent
in the financial and administrative management sector of business is also
required -~ as are the marketing, transportation, and servicing of the
products of industry., Educating these specialized management=-supporting
personnel 1s also a part of the task of our local educational institutions,
whose progrems must meet and serve the needs of all employers.

We are all in this endeavor together. As leaders in industry and im
vocational and technical education, we are being called upon to provide
realistic, high quality occupational education to meet present and future
manpower needs at the lowest net long-term cost, Modern America requires
technjcians =~ and their counterparts in management, marketing and servicing ==~ ;
with better basic training at the start of their careers than ever before,.
The pattern of the past, which was based on a high school education only, is
not good enough, largely because of the impact of research on all facets of
modern living. Educators alone cannot perform the task, but together we can
meet the challenge in a truly American tradition of cooperative accomplishment,

We in education know that you in industry believe as we do -~ and as
President Kennedy so pcignantly stated it a few short years ago:

"We believe in human dignity as the source of national purpose,
in human liberty as the source of national action, the human
heart as the source of national compassion, and in the human
mind as the source of our ianvention and our ideas,"




PGS (GO

Apprtes

v A A

7 T e,

apani s

Lot i

N T e o 8 b n A

e . o

ADMINISTRATIVE STRUCTURE

I1I.

5 e A

D oS

O

Full Tt Provided by ERIC.

E

r




¥
4
.
7
-
{
S
H
H
3
3
&
33
J
?
3
N
¢
¢
i
h
H

i A 0o,

The Function of the Administration and The

Board of Education in School Plant Planning

A. ADMINISTRATIVE RESPONSIBILITIES

1.

To conduct and direct research that will determine the relationship of
new or altered buildings to a forward looking educational progrem and to
interpret research to the board of education, the staff, and the community.

To furnish pertinent facts in guiding the policy .ormation of the board
in its many basic:- decisions in school plant planning.

To establish and maintain, for each building project, a chronological
schedule and record of all decisions, transactions, and steps taken from
its inception by the board of the dedication of the building.

To secure cooperative planning of the principals, teachers, and community
in developing the total building program and in the immediate planning
of a school project.

To convey to architects and other specialists a clearly stated program
to be implemented by the building.

To consult with the architect and other specialists on interpretations
of the agreed upon program and on the educational evaluation cf propnsed
solutions to the problems presented.

To assist the board of education in preparing an effective presentation
of the building program to ' : community and in developing a financial
plan for servicing the building program,

To develop plans for the maximum utilization and preservation of the
building by the staff and the community.

To translate all planning in all facilities into a creative and
constructive program of education.

STEPS TO BE TAKEN BY THE BOARD OF EDUCATION

1.

Arrange for a school citizens study. In most communities the study
should invelve a larger area than the local school district. Thus,

a recrganization of school districts may be considered in terms of a
comprehensive K-12 program based upon adequate resources and a sufficient
enrollment.

Consider the findings within the citizen's report =nd determine a course

" of action. A decision to try a building program should be by unanimous

vote of 'the board of education.
Acquire the services of a competent adviser.
Visit other communities for the purpose of observing new school facilities.

Comparable factors relating to reorganization, architectural services, and
the functional qualities of the units should be observed.

O
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Select a qualified registered architect. It is suggested that several
reputable firms be interviewed prior to the selection of the architect.

With the aid of the citizen study recommendations, develop educational
specifications for the architect. The administration, teaching and
non-teaching staff, pupils and citizen committees should be given joint
responsibility in this step.

Select site or sites. In doing this, considerat:ion should be given to
the survey recommendation and to the opinions of the architect.

Arrange for the preliminary drawings and specifications, together with
an estimate of the cost. This is the first major assignment for the
architect following the completions of the educational specificationms.

Plan the publicity program. Here the various local planning committees
should be used to as great advar age as possible.

Have the architect submit preliminary plans and cost es 'mates tc board
of education for consideration and approval.

Determine the financial program to be followed. Estimate the funds
needed for the actual construction, equipment and landscaping. Set up
a financial plan which includes the bond program, voting funds, sale of
bonds, bond redemption program, insurance and other liabilities.

Select a date for a special election to approve the bond issue.
Following a favorable election, instruct the architect to proceed with
the final drawings and specifications. Set a target date for their {
completion. i
Approve the final drawings and specifications. Members of the study

committee and other educational specialists may be utilized in the final

review of plans -- prior to board acceptance.

With the guidance of the architect, call for bids on construction and
equipment. A specified date must be set for receiving bids. 2

Let contracts following final review of all bids.

With the aid of the 1architect and legal adviser, prepare and execute
contracts, time schedules, payments, performance and surety bonds.

Begin actual construction of the building.
Select furniture and equipment; install as construction conditions permit.

Clean school building and site. All landscaping and plantings should be
be completed previous to occupancy.

When construction of the building is completed, have it inspected. This
should involve the administration, board of education, architect and

contractors.
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i 22. Arrange for the school staff and student body to be instructed in the

use and operation of the building. This phase of the program deser‘res
increased attention if the features of a modern school plant are to e
fully utilized and enjoyed.

23. Have the building formally dedicated and presented to the public. Here
is a magnificent opportunity for a public relations effort to boost
better education.
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ALTERNATIVE PLANS OF ORGANIZATION AND OPERATION OF
GENERAL ADULT AND VOCATIONAL EDUCATIONAL SERVICES
IN AREAS SERVED BY COMMUNITY JUNIOR COLLEGES
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instruction prepared jointly by th

and Adult Education and the Divisi
Colleges,

T e 8 e s S

on of Community Junior

A junior college is defined (Section 228.14, Florida Stat

tution which offers general education, terminal courses
technical nature and courses for adults.

utes) as an insti-
of a vocational and

Since most counties offer at least some adult and vocational education as a
part of their regular school programs, the addition of a junior college
which is also concerned with these services makes it necessary that the

county board adopt policies assigning specific responsibilities for these
services to the various components of the public school systems under its
Jurisdiction.

As an aid to county boards and su
i the Division of Vocational and Ad
: Junior Colleges have identified f
: operation of vocational and adult

perintendents in developing such policies, )

ult Education and the Division of Coumunity

our general plans for the organization and
education in counties having junior colleges.

The initiation of any plan of operation will require the following:

A. The board and superintendents o
a policy of education
including grades 1-12
sponsible.

f cooperating counties must establish ]
al services for which the public school system
and the community junior college is to be re-

adopted.

A BT T T

C. When the community junior college assumes responsibility for pro- ]

ocational education, the personnel
Or supervisory responsibilities for

grams of general adult aand/or v
who are assigned administrative
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these services must become familiar with the principles and pro-
cedures involved in the initiation and operation of such programs.
Such individuals should establish working relationships and liaison
procedures with appropriate divisions and sections of the State De~
partment of Education, and avail themselves of opportunities made
available for in-service orientation and educatiom.

Following are listed the four organizational patterns, the pre-existent con-
ditions at the county level which would make it feasible to adopt a particular
pattern, and the conditions which will need to be met if the pattern is to operate
r efficiently. The most efficient implementation of any of these patterns is de-

§ pendent upon appropriate pclicy decisions at the local and/or state levels.

PLAN I

If (A) there is real evidence of a philosophical commitment to
the value and purposes of general adult and vocational-technical
programs existing within the college administration and faculty,
and

(B) there are educatioral needs not being met because of limited
~existing programs of general adult and/or vocational education;
. and/or there is good evidence to indicate that by administer-
ing these existing programs through the community junior
college they wil® be expanded and improved to meet more ade-
quately the needs of the community.

If this pattern is to operate efficiently, the following conditions must
be met at the local level:

(A) A competent person qualified under existing regulations to head
each of these programs, i.e., the general adult education
(community services) program and the vocational-technical pro-
gram, is placed on the staff of the college at a level comparable
to that occupied by other major program heads, thus affording
comparable opportunities and encouragement for the development
of these programs within the college framework, and

(B) funds accruing to the county board of public instruction for
the suprort of general adult and vocational-technical programs
assigned to the community junior college are transferred to the
budget of the college.

PLAN II

If (A) programs of general and/or vocational education as an existing
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part of the county school system are serving the basic needs
in these areas, and

there exist unmet needs for certain types of offerings which it
may be desirable to provide, and

there is evidence of a genuine desire on the part of the college

to serve the general adult and vocational needs not otherwise
being met in the county, and

the college has certain resources (physical plant, staff,
organization, etc.) which may be used in serving general adult
and vocational-technical needs, and there is reason to believe
that such needs can better be met by the community junior college
than by other agencies of the school system,

then it is recommended that the community junior colleges have
responsibility for associate degree and certificate programs
Plus certain other offerings for adults not provided in the

general adult or vocational-education program in the county
school system.

If this pattern .is to operate efficiently, the following conditions must
be met at the local level:

PLAN III

If

(A)

(B)

(C)

(a)

A coordinating committee is appointed to identify areas of re-
sponsibility of the community junior college and of other agencies

for general adult and vocational education so that unwarranted

duplication may be avoiced. This committee should include re-

presentatives of the general adult education program, the vccational E

education program, the community junior college administration,
and the county superintendent or a member of his staff, and

A competent person qualified under existing regulations is
appointed on the community junior college staff with responsi-
bility for development and operation of such adult and/or
vocational programs as may be the responsibility of the college;
provided that, the certificate regulation may be waived upon
recommendation of the coordinating committee when the responsi-
bility assigned to the college in these areas is of such limited
nature as to require only a minor part of the time of the
administrator assigned to direct these programs, and

funds accruing to the county board of public instruction for
the support of general adult and vocational technical edu-
cation programs assigned to the community junior college are
transferred to the budget of the college.

excellent programs of general adult and/or vocational education
are existing and serving basic needs in these areas, and

-3 -
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(B)

| (C)

there is widespread feeling in the community and among the
college faculty that the college should offer only college
level work or work leading to an associate degree, and

there exist unmet needs for certain types of short courses,
institutes, etc. similar to college credit courses which the
community junior college by virtue of its physical and faculty
resources is uniquely able to £ill,

then it is recommended that the community junior colleges have
responsibility only for associate degree and certificate pro-

rams plus certain short courses, institutes, etc. related to
existing programs of the college and similar to college credit

COourses.

If this pattern is to operate efficiently, the following conditions must be
met at the local level:

(A)

PLAN IV
If (A)
(B)

a coordinating committee similar to that described in PLAN II
above is appointed to make such decisicns regarding program
responsibility as are necessary to avoid unwarranted duplication
of effort, to carry on a continuing review and study of the
educational needs of adults in the area, to examine periodically
the offerings of the various institutions and agencies, to en-
courage these institutions to meet the educational needs for
which they are primarily responsible, and, when necessary to

"~ recommend changes in the assigned program and_responsibilities

among the institutions and programs.

there exist strong general adult and vocational education pro-
grams, and the school administration and community are satisfied

with these existing programs, and

the prevailing philosophy and the expectation of the community
is that the community junior college should offer only college
credit programs,

then it is recommended that the community junior college have
responsibility only for programs for which college credit is

awarded.
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ESTIMATED NUMBERS OF NEW ENTRANTS INTO TECHNICIAN JOBS IN THE
UNITED STATES ANNUALLY FROM ALL SOURCES, FOR SELECTED YEARS

" Entry Source 1963 Average 1963-74
Number % Number %

Post-secondary pre-employment

technician training program 16,200 | 19.1 36,200 35.2
Programs under Manpower and

Training Act —— - 3,700 3.6
College degree in engineering,

science or architecture 2,200 2.6 3,400 3.3
College degree in fields outside

science and technology 1,100 1.3 1,600 1.6
Engineering college dropouts 2,000 2.4 2,700 2.6
Science college curriculum dropouts 800 1.0 1,300 1.3
Armed Forces training 1,000 1.2 1,300 1.3
Formal training within industry 21,600 | 25.4 19,400 18.9
Upgrading from skilled mechanic

and other occupations 40,000 | 47.0 33,000 32,2

84,300 [100.0 102,600 100.0

|
Source: '"Technician Manpower' Bureau of Labor Statistics, Dep't of Labor

The Bureau of Labor Statistics study considered the technical education programs
offered in high schools, and has this to say concerning such programs:

"Because of the relatively small number of advanced technical courses
offered in these schools, graduates generally carnot enter technician
jobs directly upon graduation. However, many graduates eventually enter
technician jobs after receiving additional academic training from one
of the other sources of technician training or after obtaining experience
in related work. Therefore, pre-employment secondary school technician
training plays a much more important role in the overall picture of
technician education than is indicated by the number of graduates going
directly into technician occupations.”
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ESTIMATED NUMBERS OF NEW ENTRANTS INTO TECHNICIAN JOBS IN THE
UNITED STATES ANNUALLY FROM FORMAL EDUCATIONAL SOURCES, FOR
SELECTED YFARS. (Data do not include entrants through upgrading)

Technician Average
training 1965 1974 1963-1974
program Number %  Number % Number %

Post-secondary pre employment

technician training program 21,400 41.0 53,560 60.5 36,200 52.0
Programs under Manpower and

Training Act 1,800 3.5 4,600 5.2 3,700 5.3
College degree in engineering,

science or architecture 2,600 5.0 4,600 5.2 3,400 4.9
College degree--fields outside

science and technology 1,300 2.5 2,100 2.4 1,600 2.3
Engineering college dropouts 2,000 3.8 3,200 3.6 2,700 3.9

Science college curriculum

dropouts 900 1.7 1,800 2.0 1,300 1.9
Armed Forces training 1,300 2.5 1,400 1.6 1,300 1.9
Formal training within industry 20,800 40.0 17,300 19.5 19,400 27.9

TOTAL 52,100 100.0 88,500 100.0 69,600 100.0

Source: '"Technician Manpower" Bureau of Labor Statistics, U.S. Dep't of Labor
Note that the numbers included in the above table do not include persons entering
technician jobs through upgrading from skilled mechanic or other occupations.

Sources under the title "Post-secondary preemployment technician training programs"
include all types of 2-year technician training programs in technical institutes,
community colleges, area vocational schools, and the like, and include private as
well as public institutions.
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ENROLLMENT IN TECHNICAL EDUCATION PRCGRAMS IN THE UNITED STATES, BY STATES,
BY TYPE OF PROGRAM - 19461 -
L f L, P Lt
i 3 B3 8% 51
§ 45 3,§ : £8 3F%
Mabame 169 527 83 Olclahoma ®r5 160 1010
Alaska - - - Oregon - 965 84
Arizona 58 326 1379 Pennrylvania 2384, 188 3668
Arkansas 14 - 682 Rhode Island 3l - 110
California 1180 22919 41290 South Carolina 131 292 -
Colorado - 505 1251 South Dakeota - 12 184
Connecticut 815 1469 3343 Tennessee L27 352 915
Delaware 76 - 308 Texas L85 1669 6195
Floridd 977 2416 5102 Utah - 856 960
Gsorgia - 1070 542 Vermont 67 151 312
Hawaii - 92 294 Virginia 52 711 685
g Idaho - 297 153 Was ‘'ngton - 1780  119%e0
: I1linois 122 1092 868 West Virginia 194 - 187
; Indiana 39 104 1142 Wisconsin - 375G 2433
: Iowa 204, 411 1090 Wyoming - 16 -
{
Kansas 263 1003 666 Dist. of Columbia 173 - 41
§ Kentucky 119 198 248 Puerto Rico - 209 108
E Louisiana 1454, 252 912
| Maine - %1 2
| Maryland 1029 272 8l TOTAL 19662 56226 10877
; Massachusetts 355 279 932
g Michigan 398 4703 1191 Sources U.S. Office of Education -
| Minnesota - 719 4252 Bulletin 80008-63 - Vocational
. Mississippi 184 333 1692 and Technical Education
. Missouri 36¢ 139 1262
| Montana 103 95 271
| Nebraska L9 43 -
i Nevada 38, 622 YOl
. New Hampshire - - 987
y New Jersey 829 489 5285
© New Mexico - 85 288
. New York 5257 - 951
North Carolina 126 1525 1607
North Dakota - 510 -

Ohio 470 697 -
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SECONDARY SCHOOL PREEMPLOYMENT TECHNICAL EDUCATION ENROLLMENTS IN TITLE III
PROGRAMS IN THE UNITED STATES - 1963

New York
Pennsylvania 238/, RN R AR
Louisiana A DY
California 1180 SO
Maryland
Florida .
New Jersey LT
Connecticut
Oklahoma
Texas

Ohio
Tennessee
Michigan
Nevada
Missouri
Massachusetts
Kansas

Iowa

T
N

T
XS T

v R
U RV R

S LT

States included in the chart
enrollssd more thaia 200 pre=-

employment secondary school

technical students.

Source: U.S. Office of Education, Bulletin OE- "78-63
Vocational and Technical Education
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POST-SECONDARY PREEMPLOYMENT TECHNICAL EDUCATION ENROLLMENTS IN
TITLE III PROGRAMS IN THE UNITED STATES - 1963

California 22919
Michigan 4703
Wisconsin 3750
Florida 24,16
Washington 1780
Texas 1669
Oklahoma 1604
North Carolina 1525
Connecticut 1469
Illinois 1092
Georgla 1070
Kansas 1003
Oregon
Utah
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| Minnesota

. Ohlo

| Nevada States included in the chart
¢ Alabama enrolled more than 200 pre-

¢t North Dakota employment. technical students
; Colorado 505 BSTREREES

i New Jersey

Nebraska
Iowa
Tennessee
Mississippi
| Arizona

. Idaho

. South Carolina 292 HEBNEEN Source: U.S. Office of Education |
. Massachusetts BRI Bulletin OE-80008-63 :
Maryland Vocational and Technical Education ¢
Louisiana ‘
Puerto Rico
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ESTIMATED PERCENTAGE DISTRIBUTION OF SOURCES OF NEW ENTRANTS INTO
TECHNICIAN JOBS IN THE UNITED STATES

Post-secondary preemployment
technician training program

Programs under Manpower and
Training Act

College degree in engineering,
science or architecture

College degree in fields outside
science and technology

Engineering college dropouts

Science collasge curriculum
dropouts

Armed Forces training

Formal iraining within industry

Upgrading from skilled mechanic
and other occupations

Sources "Technician Manpower' — Bureau of Labor Statistics (manuscript) 1965

35.27 EEEE N N R

3.6%

3¢3%

1.6%

2,6%

L

= 1963-197




ESTIMATED EMPUOYMENT OF TECHNICIANS BY SEX AND OCCUPATION

PN
Engineering & Life
All Drafts- physical szi- science Other
technicians men ence technicizns technicians techniclians

NUMBER
Total 844,800 232,000 439,000 58,100 115,700

Male 767,700 223,400 401,700 42,500 100,100

Female 77,100 8,600 37,300 15,600 15,600
PERCENTAGE :

Male 90.9 96.3 9L.5 73.2 86.5

Female 901 307 805 2608 1305

PERCENT FEMALE:

All technicians 9.1 PN
Draftsmen 3.7 DEN

Engineering & physical 8.5
science technicians

Life science 26.8
technicians

Other technicians 13.5

Source: "Technician Manpower® - Bureau of labor Statistics, 1966
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LEVEL OF EDUCATION OF TECHNICIANS, BY OCCUPAYION - 1963

Percentage
ALL TECHNICIANS %
Less than high school 12,2
High school graduate 2L,.6
Some college 1/ 53.1

Bachelor & bachielor plus 10.0 N

DRAFTSMEN

Less thaa high school 6
High schocl graduate 21
Scme college 64
Bachelor & bachelor plus 7

S TN O O D D

ENGINEERING & PHYSICAL SCIENCE TECHNICIANS

Less than high school 14.5
High school graduate 25.8
Some college 51.0
Bachelor & bachelor plus 8.7

LIFE SCIENCE TECHNICIANS

Less than high school
High school graduate
Some college STV
Bachelor & bachelor plus 20.9 NN

OT™HER TECHNIJIANS

Less than high school
High schc \ graduate
Some college S
Bachelor & bachelor plus 14,.9 NI

1/ Includes technicians without any degree and those with an associate degree
but no bachelor'!s degree.

Source: “Technician Manpower™ - Bureau of Labor Statistics, 1966




e il T AT TN R Ry B ey, e 4 Y R TR TR A et TR R R AR T ARG TR Y R R AR R S R T TR T R Ry TR E AR R A AR R T T TRERTA S TN T AR e AR TR R A AR T AT T L 3R T T TR T AT K ey TR N RSl o T O
—— E"“‘»V_——-‘—&( it ma £ SR BN s e s n e - c e e et T NP 3 A 3 e« oL - N

PERCENTAGE DISTRIBUTION OF TECHNICIANS BY OCCUPATIONAL FIELDS

NEW YORK STATE DEPARTMENT OF LABOR STUDY - 1962 (All technical occupations)

Technical occupation group (New York State) Fercent
Draftsmen---——=———mmmm e m————. e 14.1
Structural design technicians & related specialists=—==—=-—ececowco—o 1.7
Electro & mechunical engineering technicians-—==—eeceememaae 28.3
Mathematics techniciang——————==c e r———————— 0.6
Physical science technicians——===—=— = 6.0
Biological, medical, dental & related science technicians—------- 17.1
Industrial engineering technicians & related specialists—=——=———- 4.7
Civil & construction technicisns & specialists—==————ecmomemmaoo 9.1
Sales & service techniciang=—===—ccmmmmmmmm e 1.3
Technical writing & illustration specialists——=————emeccmacmcaao_ 2.0
Safety & sanitary inspectors & related specialists-—=—==ime——eeeoo 2.7
Product testing & inspection specialists=——=——ecemecmmm oo . 5.4
Data-processing systems analysis & programming--——w=——eeeeeacmae_o 4.1
Airvay tower specialists & flight dispatchers=—--—=———emeccecccuaaaa 0.9
Broadcasting, recording & motion picture specialists=====—m—eeea- 2.0

100.0

BUREAU OF LABOR STATISTICS STUDY - 1963 (Engineering-reiated occupations)

Technical occupation group (United States) Percent

Draftsmen=————— e e 26.9
Engineering technicians-—=-—=———mc oo 36.1
Chemical technicians-======cwme—x —————————————— e e e ————— 7.7
Physics techniciang—=—===c—mecmacmcaaaaaa. —————————————————— e 1.3
Mathematics technicians=—==—m=— oo e 0.7
Other physical science tcchnicians——----- e e ———— 5.7
Life science technicians----=-=cccccaaa-. ————— - —-— 7.1
Other technicians===————meccm oo e o 14.6

100.0

When comparing the percentages in these two groups

of data it is well to keep in mind that the New York
study covered a much wider range of technical occupa-
tions than was encompassed in the BLS study.
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NEW YORK STATZ COMMUMYTY COLLEGES = fnrollments, Fall 1963.

Numkor of commnity collegass 25 (including 3 with caly first-year enrollmerts)

Distribution of full-time enrollments by curriculum fieldss
Unpollment.  fepcent of Moty

Medical & health currioulums 2734 12.02
Advertising & humsiness 6L0L - 2840
Industrial & technical 6364 28.9
Iiberal arts 7222 31.8
Miscellaneous 8 o2 .
22849 100.C

Distribution of enrollments by sex:

Male 4773 é4.7%
22849 100.0

Total full-time enrollment per college:

Maximum = = = = = = = 2582
Minimum = = « « « « = 73 (firgt year)
Median = = = = == = 62 ~

Pcrcontag of liberal arts students:
Maximum = = = = = = « 774 (Onondaga)

Mnimm = = =« <=« 0 (Erie, Fashion Institute, and Mohaw¥ Valley
offer no transfer curriculums)
uean-------- 31~8%

Enpollment first and second years (21 solleges with second year etudent.s):

Fil‘st year - .- - - - 1&36\2
Second year e = =« - 7772

| Ratio second year to first yea:r = = = 54.2%

Souraes Compiled from data made available by State University of New York
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NEW YORK STATE AGRICULTURAL AND “EJHNICAL INSTITUTES
Enrollitents, Fall 1963,

Number of institutes: 6 <
Distribution of fulltime enrollments by curriculum fields:
Enrollment, Percent of Tolal
Agricultural ourrioulums 135 21.8%
Medicel and health 751 1.6
Advertising & business 2289 353
Industrial & technical 1840 28.4
Liberal arts -1- -
Miscellaneous 32 2.9
100.0
Distribution off enrollments by sexs
QG = = » w o ® oo :3.3
6487 100.,0

Total full-time enrollment per institute:

Maximus = = = = = = = 1875 (Farmingdale)
Median = = = = = = = 874

Enrollment first and second yearss

First year = « = =« « 1,09
Second year = = = = =« 2397

Ratio second year to first year = = -« 58.6%

Sourcet Compiled from data made available by State University of New York
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COMMUNITY COLLEGES AND AGRICULTURAL AND TECHNICAL INSTITUTES IN
NEW YORK STATE. Curriculum Offerings and Enrollments, by
Institutions, Fall 1963.

Inatitution Number of Encollment Liberal arte enrollment

curriculums full-time Number Percent of total
affored gtudents

AGRICULTURALy & TECHNICAL INSTITULiSS

Alfred 25 1491 s o—
Canton 12 689 — ——
Cobbleakil 12 871 - -
Delhi 16 684, -— -
Farmingdale 27 1875 — -—
Morrisville 15 877 - -

Total 49 6487 -— -

COMMUNITY COLLEGES $

Adirondack 8 326 138 42%
Auburn 7 656 &34 66
Bronx 10 1200 409 3
Broome i hk 962 220 23
Corning 8 700 295 h2
Dutchesa 1 1022 405 FXo )
Erie n 1874 — 0
Faghion Institute 7 1336 B 0
Hudson Valley 16 1535 275 l8
Jamestcwn 6 L3k 268 62
Jeffergon(first year) 5 14 49 L3
Mohawk Valley 8 922 | — 0
Monroe 21 1220 77 59
Nasgsau 5 998 686 65
New York City 18 2582 — 0
Niagara (first year) 4 334, 211 63
Onondaga 5 1060 820 Vi
Orange 12 1062 501 W
Queensborough 5 828 379 L6
Rockland 6 £03 238 W7
Staten Island é6 74 268 36
Suffolk 9 1193 64,0 ok
Sullivan(first year) 3 73 35 L8
Ulater (first year) 5 193 97 50
Westchester 12 981 197 20
Total = Coammunity
Colleges 25 22849 7282 32%

Source: Compiled from data made available by State University of New York
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ENROLIMENTS I¥ PREPAFATORY VOCATTIONAL-TECHNIGAL PROGRAMS (TITLE III),
IN SELECTED STATES, 1962-1963.

Total enrollment 9

State L Non-agricultural
Sacondary |Post-secondary Total | employment = 1963| per 1000 in non-
(thousande agricultural
employment
California 1,180 | 22,919 21,099 5,390 Loli7
Connecticut 915 1,469 2,384 963 2.48
Florida 77 2,416 3,393 1,40L 2.42
Georgia - 1,070 1,070 1,131 95
Illincls 122 1,092 1,214 3,605 o34
Massachusetts 355 279 &34 1,952 ¢33
Michigan 398 4,703 5,101 2,375 2,15
New Jersey 829 L89 1,318 2,096 63
New York 5,257 - 5,257 6,298 .8l
North Carolina 126 1,525 1,651 1,288 1,28
Ohio 470 697 1,167 3,126 37
Oklahoma 575 1,604 2,179 606 3.60
Oregon - 965 965 545 1.77
Pennsylvania 2,384 188 2,572 3,689 70
Rhode Island 31 - 31 293 oll
South Carolina 131 292 423 617 69
Texas 485 1,669 2,151 2,691 .80
Virginia 52 711 763 1,107 69
Washington - 1,780 1,780 850 2.10
Wisconsin - 3,750 3,750 1,231 3.05
Total United Stateﬁ 19,662 56,226 75,888 56,283 1.35
Total males enrolled - - 72,879

" females "

3,009 or 4% of total

Source: Enrollment data - Vocational and Technical Education. U.S. Office of Education,
Bulletin OE-80008-63
Employment data = Manpower Report of the President/ U.S. Department of Laber..

Aruitoxt provided by Eic:
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A PROCEDURE FOR MAKING A ROUGH ESTIMATE OF NUMBERS OF TECHNICTANS REQUIRED,
ON A STATE-WIDE BASIS, WHEN ACCURATE SURVEY DATA ARE NOT AVAILABLE, TOGETHER
WITH ESTIMATED NUMBERS OF STUDENTS REQUIRED TO FILL THE NEEDS.

Tt is often desired to arrive at a rough estimate of
technician needs in a state or other area when data
from specific surveys are not available. The follow-
ing procedure might be utilized, if data on engineers
are available from the 1960 Census. Several assumptions
are required, and the validity of the end results will
depend upon the accuracy of the assumptions. CAUTION

IS SUGGESTED IN THE USE OF THE FINDINGS.

The recent Bureau of Labor Statistics study on %Technician Manpower;
Requirements, Resources and Training Nesds™ (available to the writer in
manuseript form) provides extensive data on technician needs and resources
jn the United States. Ratios found in that study are utilized here, in
suggesting how estimetes can be made for a single State. Certain assump-
tions made are as follows:
1. That the number of engineers reported in the 1960 Census for the
State embraces the same types of engineers as recorded in the BeL«Se
study.
2. That the ratio of engineering technicians to engineers as shown in
the national study also hold for the State.
3. That the projected growth in the number of engineers followe the
general pattern projected for professional growth.
L. That the sources of supply of technicians for the State follow the
same pattern as the naticnal study.
5. That attrition rates for the State for technicizns are the same as
nationally.
As applied to
The procedure suggested is as follows: New Jersey
a; Number of engineers in the State according to 1960 Census - = 46,381
b) Number of engineering technicians in the State in 1960,
based upon .91 technicians per engineer = = = = = = = = = 42,18}
¢) Number of engineers — 1970 - based upon projected growth of
62% for 10=year period by N.J. Bureau of Employmmnt
Security — = = = = = = = = = = = - —— = —-- 75160
dg Number of technicians in 1970 (.91 x engineers) = = = = - = = 68,270
e) Technician growth in number of jobs = = = = = = = = = = = = = 26,086
£) Numbers of new technicians needed because of atirition
(1.2% per year for death & retirement; 3.0% for movement
into other occupational fields — 4.2% tctal) = = = ===~ 17,718
gg Total technicians needed for 10-year period = = = = = = = = = 43,804
h) Average number needed per year as new entrants o= = = = = = = 4,380

o o e P




The B.L.S. study indicates that 35.2 percent of the entrants into technician
occupations from all sourcses come from 2-year posi-secondary formal techanlcian
training prograns.

35+2 percent of the 4,380 techricians needed annually equals 1,540
technicians to be suppliecl by the post-secondary schools.

(The B.L.S. study indicates that the numbers of technicians
entering employment directly from high school technical
programs is negligible, in the nation as a whole.)

One=~third of the total number of students enrolled in full-time
2-year programs can be e¢xpected to graiuate each year.

65 percent of the graduates enter technician Jobs directly from
school .

Combining these ratios gives approximately ore-fifth of the total
number of students enrolled as entering technician jobs annually.

To provide 1540 technicians annually from pos'.-secondary 2-yeur pro-
grams thus requires a total enrollment of 7700 students on the
average for the 1960-1970 pericd.

Data from the B.L.S. study show a national average of some 36,200
technicians per year entering the labor market, and the projected
number for 1974 is 53,500 technicians.

The total enrollment ncasded in two-year post-secendary schools for
1974 -~ assuming the same proportion of the total supplied by these
schools as for the 1960-70 period — would amount to

-%%;g%g— or 11,400 full time students
’

The B.L.S. study predicts increasing proportions of the total supply
of technicians in the years ahead to come from organized training
programs, hence the enrollment needed to meet the demands may be -
estimated somewhat higher thanthe above.

Lynn A. Emerson
April, 1966
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CURRICULUM DESIGN IN TECHNICAL EDUCATION

The educational requirements of semi-professional technical occupations
prescent a new challenge in curriculum design for the junior college. The
pioneering effort of technical institutes and the growing support of pro-
fessional engineering societies have focused attention upon the need to
provide more and better educational programs designed to prepare supporting
personnel for engineers and scientists. The technical skills needed for these
rapidly emerging occupations are peculiarly suited to the type of educational
service that the two-year college can provide. Nevertheless, there are few
indications that any consistent pattern of curriculum design has evolved from
the work of the comparatively few two~year schools offering technical curricula.
The junior college, as Henninger so aptly puts it, "is at_the threshold of a
really significant participation in technical education."1 With Federal support
already available through the National Defense Education Act (176 junior colleges
participated in 1960-61) and with additional support legislation being considered,
this area of educational services deserves careful study. Programs are in
operation. How have they been developed? What can be considered a satisfactory
standard for such programs? Where have the institutions now conducting technical
programs turned for inforration in the planning and development of this form of
educational service.

Technical education, like many other fields of education, suffers from a
lack of definitive research. It is paradoxial, in an age of technology where
new scientific achievements «re becoming almost commonplace, that we have no
real currlculum theories in education. For a true theory nust be based on
establi: ..d facts and we do ruot have enough facts in education on which to base
a theory. Einstein's theory of mass-energy equivalence is a classic =xample of
a pure theory. It consisted of known facts, meticulously assembled, carefully
arranged in a new combination, and with a resultant prediction. His theory
was capable of being tested and the results cculd be compared with thle pre-
diction. The contrast in education is sharp. We do not have comparable
theories in education because we start with opinions--not facts. Any combination
of opinions results in a new opinion--not a tlvory. We have scientific data
that enables us to put a man in exact orbit arou.d the earth and to return him
with still more accumulated data, but we do not have educational data that can
be used to formulate a basic curriculum for the preparation of competent tech-
nicians--or for that matter good citizens.

l. G. Ross, Henninger, The Technical Institute in America, (1959,
New York: McGraw-Hill Book Company, Inc.) p. 5




PROBLEMS IN CURRICULUM DESIGN

Curriculum design in higher education has too often been largely curriculum
construction--an assembly job. The procedure has been to start the process by
selecting a core of course offerings available in an institution and putting
them together in the traditional sequences. Usually this core will consist of
traditional general education courses. With this as a base the remainder cof
the curriculum is devoted to the field of specialization, making certain, of
course, not to deviate appreciably from all similar curricula. Furthermore,

a multitude of other factors will influence the form and content of any new
curriculum. Economic considerations, staff competencies (and prejudices),

real and fancied student abilities and interests, instructional facility limit-
ations, scheduling conveniences, and, all too often, just plain reactionary
attitudes, all militate against realistic curriculum design.

In the junior college, real curriculum design is further restricted by an
overriding concern for academic respectability. One of the arguments advanced
for using existing courses rather than designing new ones is based on this
concern. The idea is to avoid, wherever possible, the taint of specialization.
Courses must be pure. Mathematics must be algebra, trigonometry, or calculus;
physics must be traditional physics, not applied mechanics; and chemistry must
be general chemistry rather than industrial chemistry. Except in terminal
courses. Here it is customary to go to the other extreme, carefully segiegating
these courses (and ultimately, of course, the students) by the use of adjectives
such as 'practical", "applied", or "elementary". The idea is to be certain, at
all costs, to differentiate between the academic and the pract.cal.

Disturbing as it is for those who like things neat, orderly, and traditional,
technical programs cannot operate under this outdated educational philosophy.
For the inevitable consequence of educational snobbery is a segregation of
students on the basis of academic ability. When this occurs the technical
program cannot operate, simply because it must inevitably deterioriate until
it has no appeal to able students with well-identified interests. It will then
attract only those students who are either not willing or not able to do the
work required in college level education. A curriculum designed with this as
a guiding philosophy may serve an educational purpose, but it cannot be technical.

One of the most significant features of technical education is its appeal
to the individual who is intensely interested in a specialized field of study.
This person comes to the technical program because of its positive values--not
because he cannot study in some other field. He is, in a sense, a fugitive from
general education; tired of taking 'subjects'; and anxious to get his teeth into
something interesting. He :zomes to learn electronics, or metallurgy, or
industrial chemistry, not more of the same things he studied in high school.
Furthermore, the typical student in a technical program is likely to be more
mature. He may very well have worked for a year or two since leaving high
school. It is not unusual either to find individuals with one or more years
of college credit ewrolling in these special purpose curricula.




oMMV A s A & B T S il B Al | S oS o L AT

A First Principle in Technical Curriculur Design.

If the technical curriculum is to attract and hold the type of students
that have been described--and these will be some of the very best--it must
include in the first term a substantlal introduction to the specialized field
of study. If the first term consists only of general education subjects—-
mathematics, English, and social studies--it will hold very little interest
for many of the most capable students. In many technical curricula, courses
in the field of specialization wmake up from one-third to one-half of the first
term. Mathematics and communications, being tool subjects are also introduced
in the first term which means that social sciences, humanities, and physical
sciences are deferred to the following terms.

Another important advantage is obtained by introducing technical courses
in the first term. It is possible, by this design, to obtain depth in the
specialized field of study in the final stiges of the program. In the four-
semester program, for example, if the introduction to the specialized field
is deferred, even for one term, it is not possible to cover botl: the range of
basic principles and the more advanced concepts needed for success as a tech-
nician. In this connection the so-called "core curriculum" in which students
in several technologies take a common first term can be dangerously deceptive.
Economically, the core curriculum is an attractive compromise. But like many
such compromises in education, it sacrifices quality for expediency. The same
dangers exist in trying to meet both transfer credit and occupational objectives
in a single curriculum, a procedure that is often recommended for junior colleges
by those who like to have their cake and eat it too. This curriculum compromise
usually results in a fuzzy-objective program. It cannot be overemphasized that
capable students will not be attracted to any program that gives secondary
consideration to their occupational objectives. In contrast, it is a matter of
record that a strong, well-planned curriculum, in which the technalogy is the
central focus from the first day to the last, can attract and hold capable
students. Such a curriculum can be extremely rigorous, as in fact it must be
if it is to accomplish its purpose.

A second major consideration in the design of technical curricula is the
correlation of course work in mathematics, science, and technology. A number
of studies have been made to determine the relative emphasis on mathematics
in technical institute curricula. This emphasis is usually measured by the
credit hour requirements in mathematics. But the amount of mathematics shown
in formal courses is not a true measure of the mathematical ability needed for
the curriculum. True, the content of courses in mathematics should identify
the concepts, formulas, and constructs that are needed. But the technical
courses must provide the applications. This means that the content of
technical courses must be tailore? to parallel the student's progress in mathe-
matics. With this arrangement the student has the advantage of formal mathe-
matics instruction plus the reinforcement of learning that comes from interesting
applications of mathematics in technical courses.

Science principles can be treated in somewhat the same manner, although it
is not always possible to coordinate science courses with technical courses.
The important consideration here is mathematics again. In gereral, science
courses should be scheduled during the second and third terms of a four-term
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curriculum. With this plan the student has one full term of mathematics pre-
ceding the study in science and takes at least one course concurrently. The
choice of which science topics to schedule first in the curriculum can be made

on the basis of the need for principles of electricity, mechanics, chemistry,
et al, in the technical study.

To illustrate the two factors of curriculum design that have been
introduced--early introduction of technical study and coordination of mathematics,
science, and technical study--a graphic illustration may be helpful.

THE DISTRIBUTION OF SUBJECT MATTER IN TWG IYPES
OF TWO-YEAR POST-HIGH SCHOUGL CURRICULA

A Technical ] A Pseudo-Technical
Curriculum Curriculum
i I
GENERAL i EDUCATION GENERAL | EDUCATION
| .
|
SCIENCE )
|
|
|
% /m
MATH l (Auxiliary) and
(- - - T T T~ SCIENCE
| !
/
TECHNICALI COURSES ' TECHNICAL
| COURSES
( Speciajlized) |
' l
l ' |
First Year Second Year First Year Second Year

The two diagrams illustrate a basic difference that exist between two
types of curricula: technical curricula, and what I have chosen to call pseudo-
technical curricula. In these diagrams the areas shown represent subject matter
emphasis starting at the left with the first term and moving to the right
through the two-year program. The first curriculum, represented by Figure 1,
is a fair representation of the course organization in a technical institute
type curriculum. It contains the two basic elements of strength that have been
discussed. Specialized technical course work is introduced in the first term
and constitutes almost 50% of the curriculum with mathematics and science
courses carefully coordinated. The slanting lines indicate the change in
emphasis on subjects in scheduled classes. Mathematics, for example, begins
in the first term as a discrete subject but it is also an integral part of
both technical and science courses. It is possible with this design to obtain
effective integration of subject matter.




Figure 2 represents a compromise between the objectives of a technical
curriculum and the forces that impinge on the institution to design all
curricula as nearly alike as possible. Approximately two-thirds of the course
work is in mathematics, science, and general education. Technical courses are
concentrated in the second year. This type of curriculum has neither the
appeal to students nor the effectiveness of an integrated curriculum. Its
Primary appeal is to administrators, since roughly two-thirds of the course
work can be "taken from stock" in most institutions. A curriculum of the type
represented by Figure 2 lacks the positive approach that is necessary to attract
the really able student interested in a specialized field of study. It may,
ard very probably will, suffer from a lack of unity, cohesion, and direction.
8y contrast, the integrated curriculum shown in Figure 1 has a strong sense of
direction. Students are normally under the guidance of technical specialists
from the very first day and the interrelationship of all subjects and courses
can be made apparent.

A well-designed technicai curriculum vill also provide numerous oppertunities
for individual student performance. Part of this objective is achieved by the
Proper use of tests and written technical reports. Good teaching will provide
many opportunitias for individual growth and development as in any educational
program. Design courses can and should incorporate individual problem-solving
assignments. Instructional material for laboratory work in advanced courses
should identify only the parameters of problems, shifting to the student more
of the responsibility for planning, evaluating, and summarizing the work.

Further than this, however, the curriculum should include specific requirements
for problems which require investigating, planning, designing, and reporting
functions. In the final term of the curriculum, one course can be devoted
entirely to individual design problems. In a course of this type the student
should be responsible for the selection of a problem, a review of relevant
published materials, and a well-organized report of the work done and the results
achieved in the solution of the problem. In a very real way, the performance of

students in this course can serve to evaluate both the student and the instruction-
al program.

Student Work Load

One of the critical controlling factors in technical curriculum design is
the student work-load. With the heavy emphesis on technical knowledge, rather
than manual skills, much of the learning is accomplished outside of the scheduled
class and laboratory periods. Class preparation, drill, report writing, and
review are real elements of the curriculum and should be provided for as
consistently and carefully as all other elements. A very common mistake in
technical curriculum Planning is to schedule the student heavily in class and
laboratory courses without giving due consideration to his need for outside
study time. If there is such a thing as an optimum class and laboratory load
it would appear to be approximately twenty-eight hours per week. The nature of
technical study is such that a great deal of reading and problem work must be
done outside of class and laboratory. While the amount of outside time will
vary with the type of course, a rule of thumb that can be used in curriculum
design, is to allow for two hours of outside study for each hour of scheduled
class time. Obviously, this rule will not always hold. For example, some
laboratory courses require outside work, such as librsry research and report
writing. The important thing in all of this is the total workload. If the
student has a schedule of 12 class and 16 laboratory hours per week, he will
have a total workload of 12 class-24 outside study--and 16 laboratory for a
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total of 52 hours per week. Not many students will spend more than this amount
of time on school work and those who must work at outside jobs to stay in school
will be pressed with this amount.

The number of courses in each term must also be limited. If the student
must prepare work in more than five subjects during any one term, he is un-
necessarily handicapped. Three 4-credit courses carry the same total credit
as six 2-credit courses but the differences between these two schedules can be
extreme, as anyone who has talen 2-credit courses in college can testify.

In summary, the curriculum design principles that I am suggesting can be
stated in six general rules:

1. The curriculum should have at least 30 credit hours of specialized
course work in the field of specialization and from 15 to 20
credit hours of mathematics and science.

2. The technical specialty should be introduced in the first term
by one or two major courses.

3. Mathematics and science courses should be coordinated with
technical courses whenever possible, to introduce concepts
as they are needed.

4. Auxiliary technical courses should be included to broaden the
student's understanding of the technology.

5. Provision should be made for either individual or small group
problem work during the final term to promote independent
thinking and to test each individual's comprehension of the
total curriculum content.

6. The total class and laboratory load for students should not
exceed 30 hours per week and should not include more than
5 courses requiring extensive outside preparation.

The curriculum design principles outlined here are admittedly opinionms.
As I have indicated, r :.-earch in this area of education is virtually non-
existent. Nevertheless, there is sufficient evidence to indicate that
technical institutes with curricula that follow quit- closely this design
and this guiding philosophy have consistently attracted good students and
produced outstanding graduates. They have been able to do this without the
status appeal of a baccalaureate degree--an extremely significant and, in my
opinion, a conclusive point.
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MATHEMATICS AND SCIENCE
in
TECHNICAL EDUCATION

One of the distinguishing characteristics of technical education is its base
of mathematics and science. It is this base that enables a student of technology
to expand his knowledge, to transfer ideas from one technical application to
another, and to continue study in his chosen field after graduation.

Technical study at any level requires a foundation of mathematics and science.
Mathematics is a basic tool of learning from the most elementary stages of a high
school physics course to post-doctoral study in some esoteric scientific field.

The physical sciences are no less important. Without a knowledge of scientific
principles, it is impossible to study with any depth in a specialized field of
technology. Our total scientific knowledge is said to be doubling every ten years
and technology has become the framework of our economic and social structure. In
the few short years since Sputnik I, even the lay public has come to recognize the
significance of science and technology in protecting and improving our way of life.

Modern technology, based as it is on change, has little in common with tra-
ditional ways of doing things. It would be unrealistic to expect that traditional
ways of teaching mathematics and science would be adequate for the great variety of
educational programs that relate in one way or another to technology. Instruction
in mathematics and the sciences is undergoing changes at all levels of educatiom.
The School Mathematics Study Group has developed some revolutionary methods
of instruction, particularly in the field of secondary school mathematics. Many
of tte cherished traditions of mathematics teachers are threatened ty the research
being done in this field. A revolution is also budding in the field of science
education. New materials and new techniques for teaching the physical sciences show
promise of displacing some of the built-in mystery that has characterized this
instruction for many years. One example of this is the Richmond Plan, developed in
the high schools of the San Francisco Bay Area. Science, shop, and mathematics
have been tied together in an integrated program. This project, aimed at salvaging
able students who through a lack of interest are potential dropouts, has shown real
promise.

The problem of providing effective and efficient mathematics and science
instruction is especially acute in the two-year post-high school technology curriculum.
The post-high school program is a unique educational package. It borrows heavily
from higher education for its content and from vocational education for its objectives.
But its curriculum and its instructional processes are strictly its own. Neither
the college nor the vocational school provide a pattern for the course work in a
technical curriculum.

Prepared for the National Clinic on Technical Education, Charlotte, North Carolina,
October 39 by Maurice W. Roney, Director, School of Industrial Education, Oklahoma
State University, Stillwater, Oklahoma.
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The traditional courses of a multipurpose university, college, or junior
college do not provide the kind of mathematics and science instruction required
in a technical curriculum. Colleges usually operate on the "goods-by-the-yard"
system. Standardized mathematics and science courses are pulled from the shelf,
supermarket style. While this kind of curriculum design may be satisfactory for
the four-year college curriculum, it is highly unsatisfactory for technical
programs. For one thing, the structure of a college curriculum is entirely
different from that of a technical curriculum. In engineering, for example,
mathematics and science courses make up the first half of the study program.

The student is given an extensive program of mathematics, physics, and chemistry
before he enters upon any study of a specialized nature. A two-year technology
curriculum cannot afford the luxury of this kind of a plan. It is necessary,

for a number of well-established reasons, to introduce the technical study in the
first term of a technical program. Concurrent courses in mathematics and science
must be coordinated with the technical study. For this reason, if for no other, -

mathematics and science courses designed for an engineering curriculum are
inefficient in a technical curriculum.

Neither do the traditional methods of trade training provide the answer.
Trade training normally requires a person-to-person relationship, with a single
instructor responsible for most, if not all, of the training program. 3kills
and knowledge are integrated by the trade instructor who relates mathematics
and science directly to the needs of the trade. Technical training requires
an entirely different approach. First of all, the instruction is a team job.

The subject matter, in any technology, is far too broad to be taught by any one
person. Marthematics, physical sciences, and technical courses are frequently
taught by separate instructors, each of whom is a specialist in his field.
Secondly, the mathematics and sciences of the technical curriculum are not job
skills, per se; they are learning skills. The content of mathematics and science
courses is determined by the specific needs of technical courses. The mathematics
needed, for example, in a materials testing course may be well beyond the
mathematics used by the graduate technician in his job functions. These three
factors; the separation of mathematics and science into discrete courses, the co-
ordination of course work required in the tight vertical structure of the two-year
curriculum, and the emphasis on principles rather than job skills, put special
requirements on the math and science program in technical cu+riculums.

As a means of presenting the significant points of conclusion, I will describe
the mathematics and science program in a typical school. This hypothetical school
offers several two-year post~high school technology curriculums. It has an enroll-
ment large enough to provide flexibility of schedules. The school has its own
instructional staff. Entering students are average in ability based on national

norms for college freshmen . Entrance requirements include two years of high
school mathematics.

The mathematics and science program in this school has the following character-
istics:

The mathematics program consists of algebra, trigonometry, and selected
topics of analytic geometry and calculus. Two courses are required, a first
term course in algebra and trigonometry and a second term course which includes
algebra, trigonometry, and selected topics in analytic geometry and calculus.
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Algebra and trigonometry are functional in nature. Instruction is
aimed at developing practical problem-solving skills, Emphasis is on
the use of formula - not the mechanics of formula derivation.

Analytic geometry and calculus are introduced by special applicationms.
The purpose is to introduce the fundamental concepts of higher mathematics.
Problem-solving using these concepts is limited.

Because the needs of individual curriculums differ, separate sections
in mathematics are set up for students in each curriculum. The topics
covered in algebra and trigonometry ccurses are much the same as those
included in any college-level courses in these subjects. Important
differences appear in the sequence or order in which topics are studied
and in the selection of topics for special emphasis. Both the order in which
topics are taught and the emphasis given to each topic are determined by the
needs of each curriculum.

Coordination of mathematics instruction with technical rourses is
accomplished in two ways: (1) Mathematics courses give special emphasis
to the topics being used in technical courses. Technical courses provide
the applications of mathematics being taught in mathematics courses. (2)
Instructors in technical courses review or reteach the mathematics needed

in these courses. Up to twenty percent of the class time is used for this
purpose.

The physical science part of the technical program consists of selected
topics in physics and one general chemistry course. Physics-mechanics
and physics-electricity are required in all technical curriculums. Physics
courses have a base of mathematics which include algebra and plane trig-
onometry. Higher mathematics is not used.

The order of priority for physics courses varies by curriculums. For
example, physics-mechanics is the prerequisite for technical courses in
mechanical technology and civil or construction technology. Physics-
electricity is an auxiliary science in these curriculums and is scheduled
without particular reference to technical courses.

Mechanics and electricity are given special emphasis by a liberal
use of applications. Auxiliary topics such as heat, sound and light cre
introduced but are given less emphasis.

All instructors of mathematics and science have technical education
and experience.

The foregoing description is necessarily oversimplified. Many philosophical
and practical problems arise in the process of developing a program in such broad
and comprehensive fields as mathematics and science. There are areas of disagree-
ment, for example, between advocates of pure mathematics and proponents of applied
mathematics. In some schools, no discrete mathematics courses are included in
technology curriculums; the mathematics is taught "as needed". By way of contrast,
some schools will require a '"common core" of mathematics for several curriculums.
A similar varietion is found with respect to the physical sciences in technology

- 3 -




curriculums. Nevertheless, the program I have described is representative of
on-going programs in successful schools.

This is not to say that what is being done now will be entirely ad:quate for
the future. What can be said, however, is that the experiences of technical
educators have shown that some of the traditional methods of teaching mathematics
and science are not satisfactory for technical education. Technical education
has a2 form and characte:r of its own. Its genesis may lead some to call it a
hybrid form of educatica - a strange mixture of college and vocational -education.
If this kind of a mixture is necessary, so be it. It will be infinitely better
than a failure to provide good educational services by refusing to change from
our traditional ways of doing things.
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NUMBERS OF INSTITUTIONS OFFERING TECHNICIAN TRAINING PROGRAM3, BY STATE,

BY TYPE
Listed in Technician Education Yearbook, 1945-66

Oollege or Community Technical Area Voctl High Total

university college institute school school
Alabama 1l - 3 9 b 17
Alagka - - - - - -
Arizona 2 3 - - 2 7
Arkansas 1l 1l - 2 I\ 8
California - 68 N 13 10 95
Colorado 3 é - 2 1 12
Connecticut - 1 5 11 - 17
Delaware - - - 2 1l 3
Plorida 1 23 5 7 7 43
Georgia 3 2 1 22 - 28
Hawaii 1l - 2 - - 3
Idaho 1l 3 - - 1l 5
nNlinois 3 18 9 - 7 37
Indiana 7 - 3 I 3 17
Iowa 1l 8 - 6 2 17
Kansas 4 4 - 2 3 13
Kentucky 2 - 1 10 - 13
Louisiana - - 1 16 - 17
Maine 1l - 1l - - 2
Maryland - 7 i 2 3 13
Massachusetts 1l 4 4 15 - 24
Michigan 6 15 kL 1 8 34
Minnesota - 2 - 16 - 18
Mississippi - 1l - - 3 14
Missouri 3 3 2 7 9 24
Montana 1l - - 1l 2 4
Nebraska - - - 1l 2 3
Nevada 1 - - 2 3 6
New Hampshire - 1 2 1 l 5
New Jerssy 1l 1l 8 14 - 2l
New Mexico I - - - 3 7
New York - 22 5 3 21 51
North Carolina 1 5 11 5 - 22
North Dakota 1l - - - - ) §
Ohio 6 2 14 - 6 28

(continued)
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Institutions offering technician training programs - continued.

College or Community Technical Area Voc'l High Total
university college Institute school school

Oklahome 5 8 - - 1 14
Oregon - 10 3 - - 13
Pennsylvania 17 6 9 6 14 52
Rhode Ilsland - l 2 1l - N
South Carolina = - - 6 2 8
South Dakota 1 1 - - 1 3
Tennoesses - - 2 1 10 13
Texas 6 28 - - 5 39
Utah 6 - - 2 - 8
Vermont - - X 1 3 5
Virginia 1l 1 2 2 3 9
Washington - 14 - 6 - 20
West Virginia 3 - - 1 6 10
Wisconain 1 - L 20 - 25
Wyoming - 1l - - - ) §
Dists of Columbia- - 1 - 1 2
Puerto Rico 1 — 1 - - 2

TOTAL 7 280 111 220 152 860

Rank order: States with 20 or more progrems

California 95
Pennsylvania 52
New York 51
Florids 43
Texas 39
Illinois 37
Michigan 34
Georgia 28
Ohio 28
Wisconsin 25
Massachusetts 2L
Missourl 24
New Jersey 24
North Carolina 22

Washdngton 20
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CURRICULUM OFFFRINGS AND ENROLLMENTS FOR ASSOCIATE DEGREFS IN COMMUNITY
COLLEGES AND TECHNICAL INSTITUTES IN NEW YORK STATE, FALL 1963

(The 6 agricultural and technical institutes enrolled 6,339 students,
the 25 community colleges enrolled 22,638. Of the total of 28,977
students enrolled, 21,695 were in occupational curriculums, 7,282
were in "transfer" curriculums.)

Curriculum Number of schools Enrollment
offering curriculums

AGRICULTURE
Agricultural business
Agricultural engineering
Agriculture, general
Agronomy
Agricultural science
Animal husbandry
Biological technology
Dairy industry
Dairy technology
Floriculture production
Flower shop management
Food processing technology
Greenhouse management
Landscape development
Nursery management
Ornamental horticulture
Poultry science

HNNHEREEREMDHEWONDNWREURE DS S DS

FOOD, MEDICAL AND HEALTH
Culinary arts - hotel
Dental hygiene
Dental laboratory technoliogy
Food service administratic.
Institutional foods
Medical laboratory technology
Medical office assistant
Nursing (R.N.)
Ophthalmic dispensing
Restaurant management

=
WD WLWULOO NN WO

BUSINESS
Accounting 22
Banking, insurance, real estate 3
Business administration 20
Fashion buying and merchandising 1
Fashion communications 1l
Hotel administration 3
International trade marketing 1
Retail business management 11
Sales
Secretarial science
Technical sales & marketing
Commercial art
Graphic arts
Fashion illustration
Advertising design
Marketing, industrial

)
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INDUSTRIAL & TECHNICAL

Air conditioning technology
Aircraft operations technology
Automotive technology

Apparel and textile design

Building construction technology
Chemical technology

Civil technology

Construction (business)

Diesel - gas turbine technology
Electrical - electronic technology
Engineering science

Industrial technology

Industrial instrumentation technology
Industrial laboratory technology
Mechanical equipment for buildings
Mechanical technology

Mechanical power technology
Mechanical product & machine design
Metaliurgical technology
Photographic equipment technology

MISCELLANEOUS

Correction administration
Data processing
Nursery education

OCCUPATIONAL CURRICULA

LIBERAL ARTS

TOTAL

New York State Curriculums and enrollments -- continued

Schools

N =
HEFNWMDMPEMEEFEDMDMNMNWLONDNOUENDMUOVOODOEWEM™

=N

31

31

Enrollment

139
80
259
673
1030
547
296
33
20
2114
1078
257
31
15

6
1015
125
273
178
35

11
22

227
21,695

7,282

28,977
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OCCUPATIONAL~CENTERED CURRICULUMS OFFERED IN 10 OR MORE JUNIOR

COLLEGES IN CALIFORNIA - -  FALL 1963

Curriculum Number of junior i
colleges offering |
the curriculum

Secretarial, general - = = = = = = = = - - - - - - 64
Electronics technology 54
Accounting and bookkeeping 52
Clerical office training 51
Drafting technology = =~ = = = = = = = =« o - = = = 49
Business management 44
Marketing and merchandising 40
Engineering technology 39
Automotive technology- = = = = = = = = = = - - 38
Nursing, - vocational 37
police science 37
Home economics 34
Advertising and commercial art = = = = = = = - - - 31
Secretarial - professional and technical 27
Nursing - registered 26
Machine shop technology 26
Architectural drafting — = ~ = = = = = = = = - - - 24
Dental assisting 23
Business data processing 22
Real estate 22
Journalism = = = = = = = = @ & - - - - - - - - 19
Electrical technology 16
Welding 16
Cosmetology 16
Publ._cation and printing = = = = = = = = = = = - - 14
Auto body and fender 14
Agri-business 13
Music 13
Construction technology =~ = = = = = = = = = = = - 13
Metal trades technology 13
Plant science - crop production 12
Photography - commercial 12
TV and radio production - = = = = = = = = = = - - 12
Aircraft powerplant maintenance 12
Building trades i2
Cabinet and millwork 12
Animal science = - = = = ~ = = & - - d e - .- 11
Women's clothing - millinery design 11
Medical assisting 11
Theater arts 10
Aircraft airframe maintenance = = = = = = ~ = « - 10

Source: A Guide for California Public Junior Colleges - 1963-64
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E. C. P. Do ACCREDITATION OF TECHNICIAN TRAINING CURRICULUMS,
BY STATES -.. 1965

STATE NUMBER OF SCHOOLS NUMBER OF
WITH ACCREDITED ACCREDITED
CURRICULUMS CURRICULUMS

California 3 14
Connecticut 2 8
Florida 2 2
Georgla 1 8
Illinois 1 1
Iowa 1 3
Massachusetts 2 16
Missourl 1 2
New York 10 35
North Carolina 1 L
Ohio L 10
Oklahoma 1 5
Oregon i 6
Pennsylvania 13 26
Texas 2 10
Vermont 1 1
Wiaconsin 1 )
District of Columbia 1 1

18 States L8 158

e S ——

Source: 33rd Annual Report - E.C.PeDe
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E. Co Po Do ACCREDITATION OF TECHNICIAN TRAINING CURRICULUMS

1965
CURRICULUM NUMBER OF SCHOOLS
OFFERING THE
CURRICULUM
Electronics teghnology: - = = = = = = = = = = = = = 23
Mechanical technology 21
Design and drafiing technology 20
Electrical technology 17
Electricsl-electronics technology = = = = = = = = = 12

Civil technology

Construction technology

Heating and air conditioning technology

Chemical technology = === == == - -----
Aeronautical technology

Highway engineering technology

Industrial engineering technology

Mechanical power technology = = = = « = = « = = = «
Tool technology

Architectural technology

Structural technology

Surveying technology = =« = = = = = = = =« = =«
Computer engineering technology

Electro-mechanical technology

Mechanical design engineering technology

Machine processes technology = = = = = = = = = « =
Materials engineering technology

Metallurgical technology

Aircraft maintenance technology

Automotive technology = = = = = = « = = = e« = = = =
Diesel - gas turbine technology

Gas engineering technology

Industrial engineering technology - mamagement option
Production engineering technology = = = = = = = = =
Nuclear engineering technology

Fire protection technology

General sngineering technology

Commercial broadcast technology = = = = = = = = = =

bt et et et ot e Bt Bt et et et B Bl e = RO O R R N N AR A B\ O OB N0

Total number of curriculums accredited - - - = 158

Source: 33rd Annual Report - Engineers' Council for Professicnal Development

Full Tt Provided by ERIC.

ERIC
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Location of Site

RATING FORM

for
THE SELECTION OF SCHOOL SITES

Site Size

acres

Assessed Value

Appraised Value

Present Owner

(insert photo of site)

Availability
RATING OF SITE
Basic rdeal Actual Percentage Rating
Conditions Score Score 0O 10 20 30 46 50 60 70 80 90
l. Size 400
2. Topography 250
3. Location 200
4., Cost 150 e
Total | 1000 |

GENERAL RATING OF SITE

ADAPTED FROM: INSTITUTE OF FIELD STUDIES....TEACHERS COLLEGE.......

COLUMBIA UNIVERSITY




SCHOOL SITE RATING FORM

INSTRUCTIONS: S:ore items as follows: 5 - Very Superior, 4 - Superior,
i - Average, 2 - Below Average, 1 -~ Poor, 0 - Very Poor.
Multiply score times weight and enter result in "total"

column.
BASIC CONSIDERATIONS SCORE | WEIGHT '| TOTAL | GRAND
TOTAL NOTES

I. SIZE
l. Size 60
2. Expansibility 20

II. TOPOGRAPHY
- l. Elevation 10
2. Drainage 10
3. Soil 10
4, Contour 10
5. Shape 5
6. Natural Features 3
7. Attractiveness 2
III. LOCATION

l. Central Location 5
2. Type of Neighborhood 5
3. Zoning 5
4, Accessibility 5
5. Traffic Arteries 3
6. Water Lines 3
7. Sewers 2
G. Electricity 2
9. Gas Lines 1
10. Fire Protection 2
1ll. Public Transportation 2
12. Parks and Playgrounds 2
13. Natural Hazards 1
14. Noise 1
15. Odors and Dust 1

IV, COST
l. First Cost 10
2. Site development 5
3. Building Removal 5
4. Installation of Utilitlies 5
5. Street Development 5

GRAND TOTAL
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Standardization of
Educational Specifications

WALTER L. NELMS

Dr. Nelms is an gssistant
professor, School of Edu-
cation, Memphis State
University, Memphis,
Tenn.

The title of this article may cause
some to be skeptical of its merit.
For this reason it is vital "o read the
article from the correct perspective.
The information presented is not an
attempt to stereotype the construc-
tion of school plants. The purposes
are to present argumients for stan-
dardizing the procedures by v hich
school buildings are planned and to
present the elements of an instru-
ment designed for this purpose.

Most educators involved in school-
plant planning will agree that the
use of educational specifications is
not widespread. Some of the possible
reasons for the exclusion of this
document may be (1) educational

- specifications are not accepted by

some plant planners as necessary in
school-plant planning; (2) diversifi-
cation among planners as tc what

~ data should be included in educa-

tional specifications; (3) the lack of
established acceptable methods by
which this data may be presented to
the architect; (4) the time element
involved in preparing useful educa-
tional specifications; (5) the press-
ing need for school facilities which
does not allow time for preparing
a multipage document of the plant
requirements of the educational pro-
gram; (6) the misconceived opinion
that ihe educator has little or no
responsibiiity for assisting in the
planning of new school facilities;
and (7) the unawareness of the real

value of adequate educational speci-
fications to the usefulness of the
completed school plant as well as to
the architect.

Reasons for Standardization

The following four premises com-
pose a minimum list of reasons de-
fending the importance of some type
of standardization of the procedures
for writing educational specifications.

1. Most writers of educational lit-
erature dealing with school-plant
planning agree that the formulation
of adequate educational specifica-
tions is among the most important
steps leading from the recognition
of a need for new school-plant facili-
ties to the ultimate acceptance of a
plant to fulfill those needs. The un-
fortunate fact that the step of writ-
ing educational specifications is often
eliminated, for one or more of the
reasons mentioned earlier, has little
or no relation to the importance of
educational specifications. The possi-
bility of an adequate school plant
being constructed without the benefit
of written educational specifications
is a tribute to school architects and
not to educators or school boards.
The architect’s basic responsibility
is to design a building so that it will
be structurally sound; this is accom-
plishe”” through good design and
architectural specifications. The edu-
cator’s basic responsibility is to in-
sure that the plant is adequate for

e W e D e S T A R B R P e R LT T

the educational program to be con-
ducted; this must be accomplished
throvgh educational specifications.

2. The rate of the construction of
school plants is not diminishing to
an important degree. It seems that
the more classrooms that are con-
structed the larger the school-age
population to fill them, If these new
school plants are going to be ade-
quate for changing educational pro-
grams, they must be soundly planned
from an educational as well as archi-
tectural point of view.

3. True economy in school-plant
construction is obtained when the
school plant provides precisely what
the educational program demands —
certainly no less. It is conceivable
that school plants constructed in
1965 may still be in use in 2065. A
prerequisite to this statement must
be that only those schools which are
soundly planned architecturally and
educationally will be utilized for long
periods of time. Any part of a school
plant which is not functional is a
waste of construction dollars; any
part of a school plant needed but
omitted is a waste of educational
talent and opportunity. The only
method available to insure that
neither of these situations is allowed
to exist is through adequate educa-
tional specifications.

4. Most school districts involved
in planning school plants need as-
sistance in this planning effort. This
assistance may be obtained from
several sources; there is one source
which as yet remains untapped, and
it should be considered for it has
potential as one of the most valuable
of all sources. This is the use of a
standard form for writing educa-
tional specifications. Immediately
some will say that procedures used
for writing educational specifications
cannot be standardized. This is not
the case. We cannot say that some-
thing cannot be done simply because
it has not been tried. It is readily
admitted that each school plant is,
and must be, specifically designed
for particular educational needs.
However, we should consider that
basically the same questions must
be asked and answered when pre-
paring educational specifications for
any school plant. Only the answers
are different; A the questions and
problems are basically the same
whether the plant js to be con-

structed in Maine or California,
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Mississippi or New York. Therefore,
the content of educational specifica-
tions can be standardized. Only the
answers to conteri guestions must
yarv with the {.dividual school
being planned. It is on this basis
that the study described below was
conducted.

This study was concerned with the
possibility of the development of a
standard form to be used as an im-
plement for preparation of written
educational specifications for elemen-
tary and secondary school buildings.
The form was created after an in-
tensified . search of literature dealing
with all phases of school-plant pian-
ning. This literature was sifted to
determine what data was essential
tc the adequate planning of each
area of a school as well as the school
plant as a whole. In order to validate
items which writers of literature
deemed essential to adegurate educa-
tional specifications, a detailed out-
line of the form was submitted to
19 outstanding men involved in
school-plant planning. This panei
was composed of four school archi-
tects, four state directors of school-
plant planning and management for
their respective states, four local ad-
ministrators of school-plant planning
or managenient for selected urban
school districts, three college profes-
sors who taught school plant, two
members of the School Housing Sec-
tion of the United States Office of
Education, and twe members of the
school planning section of Educa-
tiona? Facilities Laboratories. This
questionnaire con.ained 209 items to
which each member of the panel was
to respond either necessary or un-
necessary in adequate educational
specifications. Of these 209 ques-
tions, eight were considered by the
panel to be unnecessary in written
educational specifications. An analy-
sis of the questionnaire returns re-
vealed that there was no significant
difference of disagreement among the
various groups of the panel.

Conclusions of the Study

The vesults of this study led to the
following conclusic.s:

1. There is general agreement
among the various groups of school-
plant field personnel as to the neces-
sary elements of written educational
specifications.

2. There is general agreement be-
tween school-plant field personnel

JULY, 1965

and writers of school-plant literature
as tu the necessary elements of
written educational specifications.

3. The information which archi-
tects usually need from educational
specifications can be identified as a
result of the general agreement
shown in Conclusions 1 and 2.

4. As a result of the general agree-
ment shown in Conclusions 1 and 2
and based on Conclusion 3, a stan-
dard form to be used as an imple-
ment for writing educational specifi-
cations could be devised for general
use in school-plant planning.

Following is an cutline of a form
devised for this purpose. The form
itself is much too long to include,
and the outline presented is quite
general and does not list the ques-
tions of the fonin, but only a skeleton
of the areas covered by .ue form,
and in some cases the type of infor-
maticn called for by the questions of
the form.

OUTLINE OF STANDARD FORM

I. General Data Section
A. ldentification data
1. Time plicement of plant p'asning  and
construcii n
2. Locale placcmeat of the school-plant con-
struction
3. Personnel identification
4. T p- of construction
B. Educ.tisnal philossphy of the school avd
community
1. Educatioral goals
2. Anticipated wmetheds  and  technaiques of
te~ching
3. Ways schocl plant may oid in reaching
educatirnal goals
C. Schaol czganizttion
. 'Type of rcho~l
. General school and class size data
. Curriculum content
. Activity curriculum content
. Special services to be offered by the schol

wn N

Il. Site Selection and Davelopment
A. Site selection
1. Site sclection c-mmittee
2. Checklist f-r sit> selectinn
3. Geographic-1 data of select:d site
4. Site size and shape
B. Site development
Site development checklist

School Environmental Fectors*

. General characteristics of environmental facturs
. Spatial factor

. Thermal facior

. Lighting factcr

Sonic factor

. Aesthetic factor

. Safety factor

. Balance of environmental factors

TommUaw>

IV. Administrative Suite

A. General characteristics of the suite
1. Purposes
2. Location
3. General spaces to be provided

* Planning of boiler rooms, electrical services,
sanitary services, etc., is a special problem of the
pngineer rather than of the educator who is doing
the educational planning of a school.

B. School executives’ quarters
1. Superintendent’s office space
2. Principal’s office space
3. Assistant principals, deans’, or supervisors’
offices
. General office space
. Guidance suite
. Health suite
. Administrative conference room(s)
. Teach rs’ lounge

00 N O o

Auditorium

. General characteristics
. Location

. Seating space

Stage requirements

. Dressing rooms

. Auxiliary rooms

mmPaw>» <

VI. Food Services Section

A. General ch-racteristics
1. Purposes of the focd servic s ceater
2. Location of the food services center
3. Geaeral spaces to be provided

B. Focd preparation center

. Focd circulation flow chart

. Rec iving dcck

. Kitchen area

. Storage rooms

. Manager’s office space

. Housekeeping equipment and supplies

stcrage

C. Dining area(s)
1. Organization of the dining area(s)
2. Equipment for the dining arex(s)

D. Enavironmental aspects of the food preparation

ceater

. Structural derign

. Plumbing requirements

. Lighting and electrical requirements

. Aecth tic reguirements

[- K7, - T  SA

o e N e

Vil. Physical Education Suite
A. General charzcteristics
1. Purposes and location of suite
2. Goneral spaces to be provided
B. Gymrnasium floor space
1. T~astruction data for gymnasium ficors
2. Playing-floor markings
3. Gymnasium seating
C. Smaller activity rooms
General characteristics and location of auxiliary
rooms
. Physical- ducation classrocms
. Swimmirg-pocl requirements
Dressing rozms
Shower-rcom requirements
Toilet-room requirements
Team-rzom requirements
Fqu'pment drying rocms
Loudry-rocm r-quirements
Equipment-stcrage requirements
. Physical--ducation offices
. Outdoor physical-education facilities

ZEFFeEOmmC

Vill. Group Rest-Room Facilities
A. General characteristics
B. Group rest-rcom equipment

iIX. Library
A. General characteristics
1. Purposes and lecation
2. General use of spaces to be provided
B. Specifications for specific library areas
. Stud>nt reading rocms
. Storage space for books and periodicals’
. Librarian’s offce and workroom
. Studi» and control room for ETV
. Individual study ccrrels
. Library conference rooms

(- 7

Schoo! Circulation

Corridors

. Stairways

Exits

. Bus-loading platfrrms and traffc lanes
. Oth r vehicle traffic lares

mUowm> X
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& N
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¥, School commons

Xl. Teachers’ Offices

J.. General characteristics

3. Organization of the teachers’ offices

C. Size of teachers’ offices

D. Equipment and furniture of the teachers’ offices

Xil. Custodial Services

A. General spaces required for custodial services

B. Location of the central custodial services in
the plant

C. Description of custodial storage room(s)

D. Description of custodial internal storage spaces

E. Description of custodial external storage spaces

F. Head custodian’s office

G. Custodial equipment tc be stored

XN,  Sclence Sulte

A. General characteristics

B. Requirements of the general science room(s)
C. Requirements of the biology room(s)

D. Requirements of the chemistry rcom(s)

E. Requirements of the physics room(s)

F. Darkroom requirements

G. Requirements for special science areas

H. Sclence storage facilities

- XIV. Genoral Classroom Section

A. Generui characteristics of the general class-
rooms
1. Purposes and location of the general class-
rooms
2. General classroom size requirements
B. Activities of the general classrooms
1. Teaching techniques to be used
2. Nonteaching activities
C. Equipment and furniture for the general class-
rooms

XV. Speclal Classrooms Section

A. General characteristics of the special class-
rooms

Subjects which require special classrcoms and

their general location within the building

B. Home-economics suite

C. Business-education suite

D. Music facilities

E. Art room(s)

F. Industrial-arts suite

G. Language laboratory

XVI. Kindergarten Saction

A. Kindergarten room size requirements
B. Location of the kindergarten room(s)
C. Kindergarten program

D. Auxiliary space for kindergarten classrooms

XVil. Primary Classroom Section

A. Primary organization
1, Definition of primary classrcom
2. Primary classroom size requirements
3. Location of primary classrooms

B. Primary program of activities

C. Auxiliary space for primary classrooms

XVill. Intermediate Classroom Section
A. Intermediate classroom organization

B. Intermediate program of activities

XVIX. Muliipurpose Room Section

A. General characteristics of multipurpose rooms
B. Activities of multipurpose rooms

C. Size requirements of iunltipurpose rooms

D. Location of multipurpose rooms

XX. Classrooms for Exceptional Children

A. General characteristics of the classrooms for
exceptional children

B, Facilities for trainabic children

C. Classrooms for educable children

D. Facilities for children with motor handicaps

E. Facilities for children with speech and hearing
handicaps

F. PFacilities for children with visual handicaps

¥
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FACULTY QUALIFICATIONS FOR TECHNICIAN EDUCATION PROGRAMS

Some highlights of the recommendations made in
the A.S.E.E. study "Characteristics of Excellence
in Engineering Technology Education'".

Desirable attributes: Intelligence
A genuine interest in developing students
Personal and professional integrity
Capacity for communicating ideas in oral and written form
Thorough knowledge of subjects taught and of relevant
supporting subjects
Skill in the fundamentals of the teaching=learning process

A1l members of the engineering technology faculty (technical and non-technical)
should be familiar with and sympathetic toward the goals of this type of
education.

A high proportion of the faculty should have acquired at least a bachelor's
degree. Half the faculty members teaching the technical specialties
should be graduate engineers or the equivalent.

Engineering technology graduates who have continued their education toward a
higher degree in their field often make excellent teachers in these programs.

A significant portion of the faculty must have had relevant industrial experi-
ence of current nature, and must maintain technical compet.ence.




CHARACTERISTICS OF SUCCESSFUL TEACHERS OF TECHNICAL EDUCATION

A summary of the findings of a study conducted by
the School of Education of Oregon State University,
as reported by George Storm, principal investigator.

The study dealt with a total of 406 instructors, in 195 schools, in 38 states.
These instructors were evaluated by their supervisors, and data gathered from
selected groups.

"The average high success instructor, as represented by the
study participants, was male, 4l years of age, married, and had
two children. He received his technical preparation from three
sources: post-high school technical programs, industry, and four-
year c-lleges and universities. In college, he completed 24, semes-
ter un s of academic work in his subject field and 17 units in
Education Courses. The successful instructor was a graduate of a
State University with a B.A. or B.S. degree in Education or Engineering.

The high success instructor began his teaching career at age 30,
after nine years of technical work experience in industry. He is teaching
in a vocational-technical school or community college, between 21 and
2, hours per week, and has an average of 23,1 students in his classes.
Currently he is earning $10,434 per year. He is probably teaching in
some phase of Electronics, Drafting, or Mechanical or Machine
Technology. He holds membership in a technical society and a national
educational organization.

The successful technical teacher has no doubt about the need for
industrial experience for instructors —- he is definitely in favor of
jt. In addition to this, he believes that all candidates for technical
teaching positions should be required to pass a qualifying examination
in their respective subject fields. For the "ideal" technical teacher
education program he recommends 29 semester hours in the "basics"
(English, Speech, Psychology, Mathematics, and Physical Science), 17
units in technical subjects, 32 units in specific Education subjects,
L, units of supervised teaching, and 5 units of electives. His total
recommendation came to 87 units. "

Source: Duplicated memorandum from Professor Storm.

(See also article in Technical Education News, February 1966)
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THE TECHNICAL TEACHER
HIS JOB

William R. Hawthorne
U.S. Cffice of Education

All teachers are characters, as anyone who has seen a motion picture or
looked at TV kunows. And no two tzachers are absolutely alike, as anyone

also knows. So in talking about technical teachers as if they were a special
breed we have to make general statements that will £it quite a number, and
outrageous statements to point up the characteristics of a few. Certainly
they are not all cast from the same mold -~ and thank goodness for that.

It would not seem too difficult a task to write about technical teachers by
one who has been such a teacher. But, as I undertook the task I found myself
thinking of real teachers and actual situaticns with a tendency to arrive too
quickly at the general from the specific.

There was the great temptation to tell about the odd, the lady who rode the
tiger sort of thing, the teacher who always wore white ties, the chemistry
teacher who prepared his food and drink from reagents in the laboratory, the
science teacher who taught with his dog under the desk, the drawing teacher
whe started three fires by putting his 1lit pipe in his coat pocket and hanging
it in the closet and the electricity teacher who never looked at the class but
taught the blackboard with a 36 inch slide rule.

It is a fact, of course, that technical teachers work in a number of types

of schools including comprehensive high schools, vocational high schools,
technical high schools, community colleges, junior colleges, technical in-
stitutes and universities. This means a range of situations from where he
may be the only technical teacher in a large academic faculty, such as one
might find in a comprehensive high school, to being one of many technical
teachers comprising a large part of the total faculty, such as in a technical
institute. The generalities that follow, therefore, will not apply to all
technical teachers, but have been derived from observations of many technical
teachers in many situations.

What generalities can one make? If odd characters are in sufficient quan-
tity and generally accepted this is a generality in itself. One principal
who has known many says they are prima donnas. Groups of technical teachers
have accepted, "You can always tell a technical teacher, but you can't tell
him much," with pride rather than umbrage.

The technical teacher is what he is because of his previous experience and
training and what the job demands of him. He has had a scientific or engi-
neering type of training which always gaits one's thinking in a certain way.
On top of this he has had practical experience -~ work experience. This
immediately separates him from some of his colleagues who have never been
beyond the educationa. cloister and, it is feared gives him a superior air.
Add to this that in most cases he has a competency which no one else on the
faculty has and you have the ingredients of a distinct character.




It might be well to dwell a bit more on the factor of work experience. The
technical teacher, along with all vocational teachers, feels that his ex-
perience enhances him as a teacher. He even feels, since this requirement
of his preparation for teacher seems to be given scant ccnsideration in
salary schedules, that perhaps all teachers should be required to have it in
order to bring about a greater appreciation cof its value. How can the tea-
cher prepare students for occupational productivity if he has not had the
experiernice himself? How can he point out the applications of the principles
he teaches if he is not thoroughly familiar with them?

The strictly academic teacher, on the other hand, feels that teaching is a life's
work, a profession, and that the dedication should come early so that all train-
ing will be toward that work. He or she makes a great point of scholarship and
abstract information, generally meaning the recognition of great thoughts, the
aesthetic things; culiture. He believes that by proper study one can acquire
knowledge of subject matter sufficient to teach. He is suspicious of anyone

who comes into teaching as a second choice of vocation, a vascillatiou, and con-
firmation of the nasty saying that if one cannot succeed he teaches.

So the academic teacher feels that the technical teacher is not scholarly and
is too mundane; and the technical teacher feels that the academic teacher is
too narrow and not practical. This may be unfortunate and something to which
we should all devote ourselves toward better understanding, but it does exist
and must be recognized in any discussion of the technical teacher.

Much of what has been expressed above may be unfair to academic teachers. It
should be remembered, however, that it is written by a technical teacher and
in a fair measure expresses the philosophy of the greater part of technical
teachers. The question is not whether these opinions are logical or benefi-
cial to the profession but whether they are generally true.

The technical teacher is illogical and a bundle of anomalies. He approaches
life by the scientific method and abhors the inefficiency, but he may be a
poor housekeeper. He wants system; but, being creative and inventive, he may
be a dreamer. He can be interested in an organization plan or a utopia but
not be a humanitarian, he is apt to be impatient with human foibles. He is
interested in exactitude and efficiency and may be poor at keeping his own
books. He is alert to improving production and the economy of cutting costs
by improving design, but unconscious of his own market value. He thinks the

salvation of the human race is education and education courses are a waste of
time.

The technical teacher is a subject specialist and he is not a subject special-
ist. The boundaries of his subject matter reach out and overlap others. Thus,
it is more likely that a strength of materials teacher can teach mathematics
or physics than the other way around. The strength of materials teacher might
also teach machine design or drafting. In fact, a guess might be ventured

that the average technical teacher teaches more different subjects than any
member of the faculty.




There are two reasons for this. First, (and we are talking about good
technical teachers) because his training has been so thorough that he is
competent, subject wise, to teach more than his specialty. Second, he
generally is the odd man of the faculty. He is hired to teach strength
of materials or machine design or electronics, or whatever the specialty
is, and then, since this would only be ten periods a week, it is natural
to ask him to teach something else.

Even in teaching his own subject he reaches more across subject lines

than other subject teachers. You might say he is a special subject gen-
eralist. (Generalist being an expression much in vogue by educators who
are specialists in nothing.) When an English teacher teaches English it
is mostly English. A mathematics teacher teaches mathematics. They stick
pretty much to their 1lasts.

The technical teacher is different. He teaches his subject, but he teaches
across subject lines. An electronics teacher will have to pause to give

a physics lesscn on Doppler's Principle; a power teacher will have to stop
to re-teach the Laws of Pascal, Charles and Boyle. In teaching metallurgy
there will be some re-tes:hing of chemistry. The teacher of electricity
will have to devote time to solving the root mean square value when he
introduces the sine wave.

Some will immediately say that the mathematics teacher can do this. All
good mathematics should be taught with applications. 1In fact there are
books that tell the mathematics teacher how to do it such as, Basic Mathe-
matics for Television and Radio. If a mathematics teacher would teach this
way, he is a technical teacher and would be highly competenut in electronics
and could teach that subject. Incidentally the man who w- ¢e the book is
an electrical engineer.

F-sides this overlapping of subjects adjacent to his specialty, the techni-
cal teacher teaches other subjects. The good technical teacher teaches
English. He has a special vocabulary that is a language of its own. Be-
sides this he is continually involved in report writing. It is said that
English is taught by all good teachers. The fact is that report writing
has to be taught by the technical teacher, if it is to be taught at all,
for there are few academic English teachers capable of doing it.

As for foreign language, we have already mentioned the enormous vocabulary
that goes with a technology. We can add that blueprints are a foreign
language to most pecple and that fortran, algol, cobol are the foreign
languages of the computer. ' But most important of all is the necessity to
stress the exactitude of technical language. The technical student must
be taught to eliminate the "weasel words" and use language with the nicety
of the lawyer. This becomes most evident in the writing of specifications.
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The technical teacher unfortunately often reduces the aesthetic to a
scientific basis. Music to him is hi-fi and stereophonic, and apt to
become a powerhouse of warpers and woofers, even though his ear is dull
to a full appreciation of what he is producing. Art becomes a theory

of color based on Munsels circle, or an analysis by mechanical principles
of perspective, and photography a geometric criticism or discussion of
gadgetry and processes. However, to give the devil his due, where he
forgets art and designs for use he approaches the acme and achieves the
philoscphs of Frank Lloyd Wright that a thing of utility is a thing of

beauty.

The technical teacher is a creature of this age. He represents and is
an exponent of the culture of advanced living. He is teaching culture,
not a dead culture, but the culture of today. There is music in the
riveting gun and the roar of the jet. There is art in the picture of a
blast furnace being tapped. There is inspiration in the suspension of
the Golden Gate Bridge and the modeling of an airfoil.

To emphasize the aesthetic work in which the technical teacher is in-
volved see what happens when the "artist" tries to improve the technician's
work. See the rows of brownstome buildings in New York City with sheet

iron cornices and cast iron banisters made to look like sandstone. See what
happens to the beautiful steel piers of the Washington Bridge when a silly
architect covers them up to look like stone piers. Look at our modern
automobile. See what is in the name of design. Compare it to the modern
jet airplane streamlined for efficiency.

fhe technical teacher has to expand continually in depth of subject the
sa. » as a teacher of literature. But he expands knowledge that was not
available yesterday. He has to run to stand still, and if we could imagine
a technical teacher cut off from the stream of technological advancements
for a few years, such as being abandoned on a desert island, he would be

a poor teacher when he returned even though he knew as much as when he left.
The technical teacher is teaching a living subject.

Stop and think a moment of the revisioms in subject matter that a technical
teacher must make. The transistor is only about three years old and it has
been surpassed in some characteristics by at least three other devices.
Hardly a technical course is written that does mnot have to be revised be-
fore it has been taught once.

Where can the technical teacher get the help he nee« 3? He cannot get
assistance from a large group of other teachers in the school teaching

the same subject matter. He is a loner. This tends to give him the feel-
ing of importance, of being a key teacher, and, unfortunately, may make
him arrogant. He may assume that he is indispensabla and become lazy,
despotic and self-sufficient. He may grow to resent supervision since
nobedy on the staff knows what he is talking about. He may become intoler-
ant of ignorance.
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Since he is apt to neglect aesthetics and place little value on the myster-
les of life, he may find himself at odds with other members of the faculty.
He may resent change because he is not a blind follower or welcome change
if it is based on science or logic.

The students who face the technical teacher differ from the type who gener-
ally iace the trade and industrial teacher. They do, if they have been
properly screened. All of the difference is not in the intelligence quo-
tient, though this is a big factor at the high school level.

Some phases from a recent article on 'The Creative Child" which appear in ,
a recent issue of Look Magazine are apt in describing the technical student: |
An ability to sense and also question the implicit; a willingness to take

a calculated risk larger than others would take in a given situation; con-
siderable sensitivity and exuberance; and a greater acceptance of himself

than is the norm.

If the technical teacher does not get the student out to this pattern at
least he tries to form these traits in the student. He tries to instill
the capacity to be puzzled, to question the implicit. His work differs
from the shop teacher in that he works from the theory to the application
and not only the way that it is done, but the way that it might be done.

He also works from the unkmown to the known and vice versa through analysis
and synthesis. He tries to train his students to be curious, skeptical and
never satisfied.

The technical teacher has co take the young person who is probably starry-
eyed with science-fiction and introduce him to the hard disciplines of
mathematics. He has to imbue a philocsophy for seeking the cause, for deter-
mining the solution, for realizing that everything in nature is relation-
ship; that these relationships can be reduced to mathematics; that each
event 1is one of a series of events. His students must learn that just as

in life, so in engineering everything is a compromise, and they must learn
to appreciate the economies of production and time.

His students must grasp the fund of basic knowledge that they must accumu-
late or know where to find it, in order to come up with the best economical
answer. They must learn to delineate a problem, to isolate those parts
that lend themselves to classical or empirical solutions and those which
require research and tteoretical approach. They must learn the meaning of
measurement and accuracy and the comprises that may be made with absolute
accuracy and the allowable factors for cost, production, durability and
s.fety. In short, they must nct only know how to do the job, but to use
Judgment, to weigh alternate solutions in order to get around difficulties
of materials, patents, production, safety and utility. They must learn
that it is not "the best is good enough'" but that '"good enough is best."




Such a student will graduate with a fund of basic knowledge in science ]
and mathematics and some skill in applying these fundamentals. He will |
be aware of what he does not know and where he can get help. He will
have learned to stake out a problem, to get all the facts, or identify
those that are missing, and to assemble them in order of their import-
ance. He will be skeptical of the obvious reasons and courageous enough
to depart from trammeled ways. He will know the way it has been done
and be able to conjecture about how it might be done.

In engineering education we have assumed that we could give all the basic
science and mathematics in the first two years and make the applications
to enginearing problems later. In technical education, because we are dealing
with a different type of student and because we have such little time, we
do both things simultancously. You might say we do a little of each at a
time. This is accomplished through spiral teaching. We teach some mathe-
matics. Then we make an application where the mathematics is required in
the solution and we teach the mathematics again. We can't teach the ap-
plication without the mathematics and nobody has yet devised a mathematics
course where all the applications fall in sequence to the technology as
learned in studying mathematics. The practical solution, if the technical
teacher is to keep his subject matter in logical order at all, is to be
prepared to teach or re-teach the mathematics and science as it comes up
in the subject.

This means that the technical teacher must be competent in teaching the
mathematics and science as it relates to his subject and not take the high
and mighty attitude that the students should know it. He must recognize
this when he organizes his course of study and writes his lesson plan.

In approaching a new unit of instruction the technical teacher must be able
to lead the students all around the problem, discussing all the significant
facts and gradually closing in on a possible general solution. Then he must
introduce a specific problem and let the students see if the general solu-
tion applies. It is all right for engineers to talk in generalities and even
estimate in astronomical numbers. Sooner or later somebody has to determine
the size of the bolts, make the blueprints, write the specifications, crowd
the circuits in a given space, trouble shoot it and make it work. That
fellow *s the technician. It is the technical teacher's job to train him.

While he is keeping abreast of his technology and altering the course of
study to provide for changes he is carrying out the usual duties of a mem-
ber of the faculty, writing examinations, marking papers, and grading

. tudents. In addition he has the special marking of technical reports,
the inventory of equipment and the organization of a laboratory. He must 3
be aware that when the stuuent leaves he will move into industry, hired
and retained on what he can produce. The technical teacher must keep up
his industrial contacts to be aware of change and to uncover employment
opportunities for his students. Often he is the placement officer for his
curriculum and is involved in follow-up studies of graduates.

This, then, is a rather general picture of the technical teacher and his

job. Little has been indicated as to whether he should be improved or how :
to prepare him to perform his service. FKe is urique in many ways from other !
types of teachers and the full blown variety is a remarkable fellow render- :
ing a great service.
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PURPOSE

L . Support research on educationai uses of television,
SR -radio, motion picturas, and other media

' Improve Statistical services of State education

agencies

Improve qualifications of the elementary and secondary
schoo! teachers

JGRAM

nal Defense Education Act (continued)
tie VIi. Madia Research

tle X. State statistical servines

e Xi. Institutes for advanced study

sation of the handicapped
L. 88164, Title 1)
eacher tralning

esearch and demonstration

Prepare teachers and others who work with handicapped

e Promste research and demonstration on the education
SR of the handicapped

Ibtioned Films for the Deat Provide cultural and educational services to the deaf
' through films )

perative Research Program i Support research on education in the arts and humanities
ris and humanities at all levels
urricuiem Support research on the improvement of curriculum
esearch and development centers Support research on the major problems of

; education
ssarch on comparative education (speciai foreign Uss coanterpart funds for educational research of
currency program, PL. 480) Resea value to the United States and other nations
aml- ‘ Finance travel necessary to complete comparative

education studies conducted abroad

tmprove competence of prospective teachers of modern
foreign fanguages and area studies

EArelated FulbrightHoys fellowships

Immlm training-aren studies improve competence of faculty members of NDEA language
. Faculty members and area studies centers
-
Elementary and secondery Improve competence of elemeantary and secondary school
school teachers R teachers of foreign languages and area studies
"~ Semioecs R improve competence of -elementary and secondary school
: A teachers of foreign languages and area studies

Provide foreign curriculum specialists to U.S. schools

Curriculum spacialists _
) to help strengthen language-area studies programs

onomic Opportunity Act of 1964 A
College workstudy program de Tt Provide part-time employment for needy college students
hdilt basic education S Provide literacy programs for adults to help them

L obtain employment

ivil Rights Act of 1964 L
e oy Provide training on problems incident to desegregation

Institutes VORI 5
Grants to School boards L Aid school boards in hiring advisors and training K
A Voo employeas on problems incident to school desegregation 2
ducationsl telavision (P.L. 87-447) R Aid in the acquisition and installation of transmitting e
_ and other type equipment necessary for broadcasting J
ciense clubs (P.L. 85-675) T Encourage students interested in science to pursue .
. FR their interest outside of class in science clubs !
uban refuges program N Assist schools in providing education for great numbe-s ' § .
bid o Dade County, Fla. oo of refugee children :
Student loans ' ‘ Aid refugee college students to continue their education !

Professional training Provide refresher training for physicians and teachers

ivi! defense adult education A Provide information on civil defense procedures to the
— public
nternational exchange ser_vic‘a Train foreign participants- on programs sponsored by the

R Agency for International Development

ETemenhw and Secondary Edu-
cation Act of 1965

Titie ). Programs for the disadvantaged Support educational programs in areas having high

o concentrations of low-income families

Support provision of school library resources, textbooks,
and other instructional materials

Support supplementary educational centers and services

“Title I, Library resources

l Title Wi, Supplementary centers

Title V. Research Construct national and regional research facilities

Title V. Strengthening State improve feadership resources of State education agencies

education agencies

1 Proportion of the costs the Federal Government will pay.
2 Not specified.
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{BY THE U.S. OFFICE OF ;;_' r

f B FEDERAL SHARE!
Some matching required

ADMINISTRA! l'IVE OFFIGE

Division of Research Tnln!ng and Dissemlmﬁon ‘f
Bureau of Research - ‘

S0 percent Division of Data Sources and Standards -
s National Center for Educational Statistics
o 100 percent Division of Educational Personne! Trainiog
Bureau of Elementary and Secondary Education
Division of Educatioral Personne! Training o
[ 100 percent Bureau of Elementary and Secondary Education
100 poreent Division of Elamentary-Secondary uesearch ‘
_ Bureau of Research
100 percent Division of Research Training and Dissamimﬂon

Bureau of Research
Division of Laboratories and Reseamh Developmm

No specific minimum matching

required Burezy of Research
SRR No specific minimum matching Division of Elementary-Secondary Research
i required Bureau of Research
v No specific minimum matching Division of Laboratories and Research Davelopment
required Bureau «f Research

No specific minimum matcheg

Divisian of Higher Education Research
required, but there must be some

Bureau of Rasearch

o 100 percent Division of Higher Education Research -
s Bureau of Research
Ry 100 percent Division of Foreign Studies
: Bureau of Higher Education
at 100 percent Division of Foreign Studies
o AR Bureau of Higher Education
100 percent o tuchers and wpmxsovs uemodmrm; hﬂguam Division of Foreign Studies .
. o lnd am smdies vmh fjvo yws -quﬂm?o Bureau of Higher Education
100 percent Division of Foreign Studies
: Bureau of Higher Education
' 100 percent Division of Foreign Studies
Bureau of Higher Education
Division of Student Financial Aid ' {
90 percent Bureau of Higher Education
100 percent Division of Adult Education Programs
Bureau of Adult and Vocationa) Education
100 percent Office of Equal Educational Opportunities
100 percent - Office of Equal Educational Opportunities
50-75 percent ‘ Sy it organizatk pubhc cofteges, Staﬁ iduclmﬁ W Office of Educationat Television
: N i ". Wfﬁf o W“m mnc}.s Tt R ' US. Department of Health, Education, and Welfare
, 100 percent e T T Division of Plans and Supplementary Centers

Bureau of Elementary and Secondary Education

Division of School Assistance in Federally Affected Arezs
Bureau of Elementary and Secondary Education .

About 50 percent

100 percent Division of Student Financial Aid
Bureau of Higher Education
90 percent B Rgfugee physlmns nnd lead\ew e Division of Educational Personnel Training

v A T R , h Bureau of Eleientary and Secondary Education
100 percent - ‘Sta’te agencies -(by mvit‘a’tlon) SR i~ A g Division of Adult Education Programs
~ ‘ S e SO Bureau of Adult and Vocational Education

100 percent Division of Educational Personnel Training
Bureau of Elementary and Secondary Education
100 percent Division of Program Operations
‘ _ ;- ‘ Bureau of Elementary and Secondary Education
100 percent R Léca(i é\duﬁaiioni né:iqies;." Division of Plans and Supplementary Centers

o _ . AN Bureau of Elementary and Secondary Education
= 100 nercent o Lona! educahdn 5. uncies ‘ ‘ ‘_ o ) e Division of Plans and Supplamentary Centers
PR ‘ : e ' - Bureau of Elementary and Secondary Education

"Division of Laboratories and Research Development
Bureau of Research

Some matching required

100 percent Division of State Agency Cooperation

Bureau of Elementary and Secondary Educztion

9'5@ L] Constmchon aggregate of 100,000,000 for 1966 through 1970‘ '
s‘:w[lQC ) it ED IN U.5. A

' i AN R A R R R T

et oo & L A g
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Hughes Act N

PURPOSE

Provide for vocational education and teacher training
in agriculture, trade and industiy, and home economics

Barden Act
B .

Extend Smith-Hughes Act to include distributive occupations,
fishery trades, and vocational guidance

o e

Develop training programs for health occupations

3 Ul

Train highly skilled technicians

onal, Education Act of 1963

Maintain, extend, and improve vocational education
programs; develop new programs

aTrch and training
h-study program

dential schools

Develop research and training programs, and experimental
and pilot programs for special needs .

Provide parttime employment for young people to heip
them begin or continue vocational training

Prepare young people for employment

chian regional development program

Construct vocational education facilities in th
Appalachian region :

wer Development and Training Act -

Train skilled workers in all sections of the Nation

- Education Facilities Act of 1963
; I: Community colleges, tech. institutes

Construct or improve academic facilities at public community
colleges and technical institutes

ther undergraduate facilities

Construct or improve undergraduate academic facilities

"I, Graduate facilities

Construct or improve graduate academic facilities

) 111, Construction loans

"

Construct or improve undergraduate and graduate academic
facilities :

g gdministration

Help States administer program under Title |

aent of colleges of agriculture
mechanic arts

Stppart instruction in agriculture and mechanic arts in
tand-grant colleges

; Services and Construction Act
s |, Extension of services

S

Extend and improve public library services

 1l. Construction

Aid construction of public fibraries

».Tederally impacted areas

874, Maintenance and operation . .

chool districts -

Aid school districts on which Federal activities have
placed a financial burden

nderal agencies

Aid Federal agencies such as Department of Defense in
providing schools for children who live on Federal property

"815. Construction: School district

0y

Aid school districts in providing minimum scheo!
facilities in federally impacted areas

gderal Agencies

Aid other Faderal agencies in building schools for
children fiving on Federal property

echnical services

Provide funds for technical services in the construction
of schools in fedorally impacted areas

2l Defanss Education Act of 1938
2 {1 Student loans
ontribution to loan fund

Provide for low-interest loans to college students

ans to institutions

Provide for loans to colleges and universities that : L
cannot meet matching obligation L

ncellation of loans

il Strengthening of instruction
ibli schools

Reimburse institutions for their portion of principa! T L Grents.
and interest canceled for teachers RN

Strengthen instruction in critical subjerts in elementary - _' , ~G|7ants
and secondary schools : o

Improve instruction in critical subjects in private Loans

ans to private schools
' schnols )
pervision and instruction Strengthen supervision and administration in State . Grants

education agencies e

W. Graduate fellowships

Prepare more teachers .. _Grants B
V-A. Guidance, counseling, and testing: Provide for guidance, counseling, and testing in public . " » - Grants p
ate programs elementary and secondary schools; testing in private schools TR :
V-B. Counseling institutes Improve qualifications of guidance workers and counselors -~ o Contracts

in schools and colleges SUIIREPIN I
Vi: Language and area centers Increase amount of study of uncommon languages and area B " Contracts. -

reign language fellowships

search and studies

subjects and improve quality of instruction

Train college teachers of modern foreign languages and
area studies

Support research on improved instruction in modern
foreign languages and teaching methods
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ADMINISTRATIVE OFFICE

Division of Vocational and Technical Education
Bureau of Adult and Vocationa! Education

Division of Vocational and Technical Education
Bureau of Adult and Vocations! Education

Division of Vocational and Technical Education
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Some Paths in the High School of Tomorrow (Explanation of the chart)

The accompanying chart attempts to portray a general idea of what the
high school of tomorrow might look like, with respect to curriculum offerings.
It may well be a comprehensive institution, attempting to meet the needs of
the student body which has a wide range of interests and abilities. Much of
the program will be of occupational preparation character, either through

direct training for occupational life or basic preparation leading to later
specialized training.

In planning this chart it is assumed that:

(a) Much of the specialized vocational education now found in the high
school, especially in the vocational high school, will move into the

post-high school years, and will be found largely in community colleges
or technical institutes.

(b) The high school of tomorrow will provide a wide range of curriculum
offerings, varying from a liberal arts college preparatory sequence to
such specialized occupational offerings as fit better into the high
school than the post-high school institution.

(¢) Appropriate guidance and other student personnel serviee will be availe
able to meet the individual needs of stugdents, helping them in making

original choices of curriculums and in making changes in such cholices
as needs arise.

(d) The school will provide great flexibility with respect %o student
adjustment. The chart shows provision for moving from one curriculum
or unit to another at the end of each school year. (Some provision may
also be needed for such "switching" of "tracks" or curriculums within
the school year if necessary. )

The overall program outlined on the chart makes provision as follows:

1. Special, including socio-economic handicarved.
These units - pleced in the 9th and 10t". grades = include those types
of educational service needed by stude -ts who deviate from the broad
groupings served by the other curriculums in sufficient degree to
warrant special attention. This student group includes the slow learners,
those emotionally disturbed, those with inadequate educational back-
ground such as in reading ability, those culturally deprived, and the
like. The program might continue one year, two years, or longer, with
transfer to one of the other curriculums as soon as the student reaches
the point where such transfer is fessible, or with plzcement in the labor
market for over-age students if this seems desirable.

2, Specialized vocational education curriculums,
This type »f program will include direct preparation for the labor market,
with intensive specialization to the extent feasible and desirable in a
comprehensive high school. This might be limited to the 12th grade, or
start in the 1lth grade and continue through the 12th. The occupational
fields included might well be certain of the skilled and semiskilled
occupations in industry, business, agriculture, para-mwdical field, and
the 1liks. (As the attendance in full-time school grows to include the post=
high school years for many more students, this type of program will tend
to b offered in post-high school institutions.rather than in the high school.)
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3. Cooperative education programs

In these programs - which may well operate in business, distributive, induse
trial, para-medical, and other fields - the student spends half of the
school day in school and the other half day on a paid work job. Variations
in this type of program include the work period on pey with a private
employer (the type most commonly found), work on projects financed by
Federal work-study funds, or possibly a half-dsy attendance at a training
skills center without pay. Some cooperative programs are operated bc*h in
the 12th grade and in the 1lth grade, but labor law c¢ften restricts much

of the work to the older students of the 12th grade.

b, Basic vocational programs -- occupational clusters.

Occupational changes in the labor market are revealing the need for

breadth as well as depth in occupational education, and indicate the need
for educational programs that prepare the person for anticipation of
occupational change, as well as for the initial entry job into the labor
market. These basic programs dealing with occupational clusters aim to pro=
vide knowledge, understandings and skills that are common to a number of
specialized occupations that are sufficiently alike to be classified as

g "cluster”. The building trades, or mechanical work in the metal field,
are examples of clusters. In these programs the student léarns basic tools
and their uses, materials used in the cluster, basic typical operations in
several of the specialized occupations in the cluster, ddawing common to
these occupations , and the like.

This type of program prepares the student for effective entrance into
the specialized occupational training in the post-high school institution,
or in the high school. The basic program may take the form of a single
year of study, located at the appropriate grade level in keeping with
later specialized study, or of a sequence covering more than one year.

5. Exploratory program - introduction to_vocations.

This 9th grade unit might well be taken by all students to provide a
basis for understanding the work of the world, and for assistance in
helping the student make a wise selection of occcupational choice. A
broad study of occupational life in this unit, fellowsd by basic voca-
tional education in a selected occupational cluster, and later by highly
specialized occupational education in a specific field provides a logi-
cal sequence for effective occupational choice and preparation.

6. 9th Grade basic general education.

This eduzational "core" might well be common to most students, followed
by one of the several three-~year sequences, o¥ by a program involving
parts of two or three different ones.

7. College preparatory - liberal arts sequence.
Basic sequence for post-high technical programs
Basic sequence for post-high business programs

These sequences have much in common, meeting the requirements for admis-
sion to post-high school institutions. The technical sequence would include
appropriate mathematics, science, drawing, and basic cluster units, aimed

to provide background for effective study in a post-high school technician
training program. The business sequence would include similar basic content
preparatory to post-high business education. These programs have content
similar to that of preprofessional sequences 13ading to engineering training
or business management training in a four-year university progra m

The suggested program provides a variety of "“tracks', but it alsc provides f{or
adequate numbers of "switches" that lsad from one track to another when dezirable.
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TECHNICIAN TRAINING:

DIFFERENCES BETWEEN TWO LEVELS

by

; Frank J. Coyle

Area Vocational Education Branch
Division of Vocational Education
U.S. Office of Education
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TECHNICIAN TRAINING: DIFFERENCES BETWEEN TWO LEVELS

MANY educators believe that the high :chool cannot train technicians as
effectively as the post-high-school institution can. To be sure, high school
programs of technical education differ from post-high-school programs, but
these differences do not argue for the high school's staying out of technician
training. 1In fact, there are many high schools today which have highiy suc-
cessful programs for training technicians. These are the schools which have

recognized the differences between the two levels--and made their plans
accordingly.

Three types of high scheols offer technician training: The comprehensive,
the vocational-technical, and the techrical. Post-high-school programs are
usually found in area vocational schools, community and junior colleges,
technical institutes, and, in some instances, 4-year collezes or universities.

Much of the difference between
post-high-school institutions can be
maturity of the student

technical training in high schools and in

traced to the differences in the emotional
s the programs usually serve.

The post-high-school student is usuall

Yy a rew years older than the high
school student. He hasg probably reached fu

11 physical growth, and he has very
blems of adolescence. He is nearer
t, his first job or two may have

lized training. His motivations are
irmly set.

the reality of working for a living--in fac
shown him the need for additional or specia
strong, Fis vocational goals more or less f

The high school studeat, who is still an adolescent, is more self-centered
than the post-high-school student. His objectives are not so well established;
he has less perspective about the future. His interest span is shorter, and he
often looks on assignmeuts as burdens, not as meaningful parts of a whole.
Often he may have no other drive than a thirst for knowledge. More than likely
he is taking technical courses because technology interests him or because he
sees technical training in high school as a step toward college engineering.

Another difference between training at the two levels is that the high
school makes more rigorous demands on the student. At the post-high-school

centrates more on occupational pPr
time to the humanities. The high
techrical work along with the regu

eparation and devotes proportionately less
school student, however, must take his

lar high school course, for most States
require him to have general education units for graduation. This difference

between the two levels has at least three results: Technical work takes 3
years in high school but usually 2 years in the post-high-school program:
the high school day must have 7 or 8 periods--more than some high schools
now have; and the increased work load in the high school demands that the

student be selected for high intelligence--higher than that required in the
post-~high-school student.
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Lesser but important differences grow out of these. For instance,
training in high school should be general--organized around a cluster of jobs.

The post-high-school program can offer training for specific employment. It can

be more flexible in the order of presentatir jince the prerequisites can be set
up for mathematics and science ahead of time whereas the high school must give

them concurrently.

The organizational pattern of the high school is usually more complicated
than that of the post-high-school institution. When the technical program is a
part of or a department of a high school, it may conflict with the philosophy
and scheduling of the school, particularly since it demands onliy able students
and special subjects. The post-high-school level, with its single purpose, may
have a better overall atmosphere and its faculty probably has better morale. It

is easier to teach zt the post-high-school institution--the students are older and

require less motivation. Because. the post-high-school institution can usually

offer a better salary schedule, it is able to get teac

than the high school.
requirement not always set by the high school.
programs of general education.

Both programs cost more than

In the important matter of selecting students from among those who desire
to enroll, there is a wider range of ability found in the high school. 1In the
high school it is a matter of students being selected on the basis of interest,
aptitude and high intelligence, so that only those capable of performing well
go into the program. At the post-high-school level the highly intelligent
applicants are usually counseled to consider a college engineering program
because it would be manifestly poor guidance not to do so. The high school
program admits high ability students because the nature of a good secondary
school technical education program is such that the graduate will be well

prepared for college engineering.

THESE are the principal differences between the two programs. Lack of
understanding of these differences often causes confusion about the objectives
and outcomes of both programs and may account for the skepticism of some
educators. Yet in high schools where there are good technical programs, we
may safely assume--and examination will bear it out--that the differences
between the two levels of instruction--in student ability, curriculum, and

teaching--have been recognized.

technician

hers with higher qualification
It often requires its teachers to have master's degrees, a
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LOOKING AHEAD AT OCCUPATIONAL EDUCATION IN THE COMMUNITY COLLEGE

An address presented at the National Clinic
on Technical Educatior, Norwalk, Connecticut
November 4, 1964
by
Lynn A. Emerson

Technological Change

Within the past decade or so technological change has nrogressed at an
unprecedented rate. The installation of computers in the United States
started in 1951 and has now risen to well beyond 12,000 of gereral pur-
pose type, with thousands more on order. Instrumentation and automatic
controls are constantly taking over manufacturing and other processes.
Pover i3 coming from atomic energy. Recent demonstrations show power
being transmitted without wires. Communication satellites are in orbit.

Wb.at is past is prologue to what is to come. The curve of technological
development is rising rapidly. The "iead time" between discovery of a
Principle and its commercial use is shortening. Techmological change is
exerting great pressure on technical educction for the adaptation of
training programs to meet the changing conditions. It demands that
educators lift their sights toward meeting the needs of the future as
well as those of the present.

Conditions to be Faced in the Years Ahead

Meny present jobs will have been eliminated or changed in character;
many new ones will have emerged.

The numbers of workers in production will continue to decrease; those in
professional and technical jobs will increase considerably; some increase
will be noted in the service occupations.

Job entrance qualifications will require higher educational attainment.

Entry age into most occupations will be higher; young persons seeking
jobs will be at a greater disadvantage than at p-esent,

Mobility of workers will rise, with labor markets much broader than
the local community,

More paid on-the-job time and off-the-job time will bz given to educa-
tion at all levels, to keep workers abreast of changing conditions.

Increasing amounts and kinds of services will be made available to meet
the needs of the aging =~ medical care, housing, recreation, and the like.

An increasing share of the GNP will be devoted to furnishing recreational
services -- travel, boating, camping, sports events, etc. Some new jobs
will emerge in these filelds.
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Most workers -- with the posaible exception of professionals -- will

have more leisure time., How will this be spent -=- "moonlighting",
avocations = ?

Changes in job requirements will become more prevalent, and workers
will be desired who have flexibility, the ability to adapt to change,
"No one will stay educated for very long,"

Higher proportions of youth in the corresponding age bracket will

attend high school; a higher proportion will graduate; more will go
on to higher education.

Occupational education curriculums will have a dual responsibility:

preparing studeuts for entry jobs, and preparation for meeting changing
conditions,

Programs of occupational education will become articulated at the various
grade levels, with basic programs at the lower levels culminating in
specialized programs at the higher levels. Many of the high schools
will have developed technical education "tracks" as well as tracks
leading to other pest high echool programs,

Curriculum objectives will have broadened, aimed at clusters of occupa-
tions. This will apply to all occupational areas, with basic training

for the skilled crafts; for example, aimed at clusters of related occupa-
tions, followed by later aspecific education.

Research will have shown how to educate for change, and research f£indings
will have been incorporated into occupational curriculums,

Occupational education will have become an integral part of total educa-
tion, a part of the trunk of the educational tree rather than a separate
brauck, Appropriate portions and types of occupstional orientation and

occupational education will be included at all grade levels, beginning
in the elementary school.

Most occupational education programs will be in institutions that also
provide substantial offerings of general education, with occupational

curriculums flexible enough to permit general education electives in
accord with student interests and abilities.

Occupaticnal education will have become fully accepted; on a par with
college preparatory programs.

The range of occupational curriculum offerings available to cvery

youth will have expanded considerably, made possible partly by increase
in the size of the educationel institutions.

The total program of tka educational institution will be concerned as

much with ccurse offerings for cemployed workers as for preemployment

studente. The "extended day" program will enroll congiderably more
students than the full-time day program.
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Many schools establishec .3 arvea vocational schools will have become
couwprehensive community colleges.

Increased public conceru for, and support of, community colleges will
have spread throughout the nation.

In the program of occupational education in the years ahead the community
cellege will play an inecreasingly important role. We will still need
scme specific occupational programs at the upper high school level.
Specialized area vocational schools will be established in the immediate
future -- on the high school level as well as post high school. In time,
however, it is predicted that these institutions will tend to grow upward
in level of curriculum offerings, and to broaden into the comprehengive
community college pattern, retaining within this pattern, however, the
distinct characteristics of quali_y programs of occvvational type.

Cybernation and its Impacts on Occupational Educstion

The impact of cybernation upon our economy, and upon occupational educa~
tion may be far greater than many of us have realized. In his report on
"Cybernation: The Silent Conquest" (1) Donald Michael defines cybernation
as including both automation and computers, with automation deseribed as
t he automatic production of mat.rial products, and computers as sophisti-

cated analyzers and interpreters of complex data. Michael indicates what
cybernated systems can do as follows:

"Perform with a precision and rapidity unmatched in humans.
Detect and correct errors in their own performance.

Make judgments on the basis of instructions programed into them.
Remenber and search their memories for appropriate data.

Receive information in more codes and sensory modes thar man can.
Are beginning to perceive and recognize.

Some of the macl nes show criginality and unpredictability.

"There is every reason to believe that within the next two decades
machines will be available outside the laboratory that will do a
creditable job of original thinking, certainly as good thinking as

that expected of most middle-level pecple who are supposed to 'use
their minds'."

"But as cybern:.ion advances, new and profound problems will arise
for our society and its values. Cybernation presages changes in

the social system so vast and so different from those with which
we have traditionally wrestled that it will challenge to their

roots cur current pmreceptions about the viabiliey nf our way of
life. If our democratic system is to survive at all, we shall
need far more understanding of the consequences of cybernation.

(1) Michael, Donald N, "Cybernation: The Silent Conquest! Santa Barbara:
Center for the Study of Democratic Institutions, 1962,
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“The provlem of retraining biue-collar workers is formidable enough.
But, in view of the coming role of cybernation in the service indus-
f tries, the retraining problem for the service personnel seems

5 insuperable. No one has gseriously proposed what service tasks this

working group could be retrained for «- to say nothing of training

them for jobs that would pay high enough wages to make them good
consumers of the cornucopia of products manufactured by automatior."

v (2),

i e o e

Gererd Piel has this to say in "Jobs, Machines, and People

“The general hypothesis of our system is that people displaced in
employment in one sector will find it in others, and we are assured
| that retraining and other such pregrams will fit them to get jobs

§ in that part of the labor force which is engaged in distribution,

§ the service trades, end so on. But these sectors, which have been
' growing rapidly in the past fifty years and have been soaking up
the disemployed from productive and extractive functionsg, are
beginning to fail to soak them up. New jobs are not being created

| in these fields.

= T Rt AT A e A e ST T T e

E "The new development in our technology is the replacement of the
% human nervoussystem by automatic ccntrols and by the computer.
- = = This has staggering ramifications going way beyond the
automation of production functions; the white-collar functirms
g are even more susceptible to autcmation; all a couputer needs to
3 be effective as a management tool is a typewriter on each side of
it, It then becomes a white-collar worker."

{ The development of cybernatics is rapidly bringing our social structure

| into en economy of abundance, as contrasted with an economy of scarcity
to which our institutions and our thinking habits are largely attuned.
There is rnow need for a revision of our total thinking on how we shell
distribute the products and the services of the future, and lhow we shall
prepare persons to work and live in the society we shall face tomorrow.

Occupational Education and Post High School Institutions

In 1961 Dr. Arthur S. Adems, President of the American Council on Educa-
tion, said:

§ "le are approaching the time when two years of college, either to
5 develop a vocatioml skill or to prepare for further college
education, will be as necessary and commonplace as is graduation

from high school."

Secretary of Labor Wirtz advocates two years of education beyond high
school to keep youth off the labor market until they have attained the

AR AT e ¢ RN AR T i

(2) Helstein, Piel, and Theobald, 'Jobs, Machines, and ‘'eople!
Santa Barbara: Center for the Study of Democratic Institutions, 1964.
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maturity, knowledge and skills needed for today's occurations. Occupa=-
tional education programs of nost high school type sre growing rapidly,
in area vocational schoois devoted solely to occupational curriculums,

and in community colleges of comprehensive type including both occupa-
tional and transfer curriculums.

With the need for occupational education progrzms on both the high
school and post high school leveld, some criteria may be useful in making
the decision as to whether the curriculum should be offered at the post

high school level. The program may well be offered at the post high
school level:

1. If the occupation is generally classified as of semiprofessional
type.

2, 1f the geographical area required to recruit sufficient
qualified students for a program of optimum size is sub-
stantially greater than that ordinarily encompassed by the
high schcol district.

3. 1f the maturity demanded by employers for entrance into the
occupation is beyond that of the average high school graduate.

4. 1f the prestige of a post high school institution is needed
to attract the type of student required for the prograr.

5. If the on-the-job learning time recuired for the development
of iull occupational competency is substantially lower for
the graduate »f the post high school program as compared with
a high school graduate in the same field.

6. If the curriculum content is of such type and level as to
require high school gradvation, including the completion of
specifiéed courses, as a minimum foundation for undertaking
the occupational study.

7. If the cost of initial installation of equipment, and its
upkeep and mainterance, is beyond the fiscal ability of
the high school district.

8. If the State proposes to meet the needs of students from
widely scattered communities with small high schools which
have little or no provision for occupational education.

9. 1If the State desires to meet the needs of persons who went
to work on graduation from high school with no specific
occupational trairing, and who later desire to enter full-
time training to prepare themselves for better jobs.




10. 1f there is need for a wide range of evening courses in the
community which require advanced technical equipment beyond
that normally possible in high school occupational training
programs.

11. If a suitable post secondary educational institution is
available -~ such as a junior college == to which may be
added appropriate occupational education curriculums.

The growth of the junior college movement in the United States and
the expansion of junior colleges into community colleges have opened
up new opportunities for occupational education, The maturity of the
students in such institutions, the potential for serving needa over
reasonably wide geographical areas, the wider tax base for the support
of the institution, and other factors combine to provide opportunity

for the community college to make substantial contributions to this
field,

Certain types of o.cupational education programs logically are located
on the high school level; others on the post high school level. The
post high school institutions include technical institutes, some area
vocational schools, and the junior/community colleges. Some programs
are offered by four-year collegiate institutiong. Curriculums pertinent
to the community college include the following:

Transfer programs =-- liberal arts and preprofessional,
Engineering technician curriculums,
Semiprofessional norangineering type curriculums, as in
paramedical field,
Curriculums in highly technical craft or indws trial technician
occupations,
High level curriculums in office and distributive occupations,
of middle management level,
Agriculcural and agricultural-related curriculums, in rural settings,
General adult education programs.

The community college has partial responsibility, shared with comprehen=
sive high schools and area vocational schoo’s, for training programe

in the skilled crafts, in office occupations, in semiskilled training
for out-9f-school youth and adults. In broad terms it has two responsi=-
bilities:

(a) Providing curriculum offerings of types and levels beyond,
or not suited to the high school setting.

(b) Meeting the educational needs of adults and out-of=-gchool
youth, whether or not they are high schocl graduates,
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In the fall of 1963 the 71 community colleget in California offered
some 117 different cccupationally orientat .. .urriculurs.

Perhaps the best single type of institution for training technicians
for specific cccupational fields is the techaical institute, with its
singleness of purpose. But their numbers are limited, and prospects
not bright for any considerable growth. In the years shead in which
adaptation to changed conditions is essential, the technician will need
breadth as well as specialization in his educational background.

The junior/community college appears to be the most promising agency

foer nationwide large-scale development of technician training. But

this potential development is conditicned by some "ifs.'" The community
college can make a significant contribution to the supply of technicians
needed in industry and in other fields if it .meets certain conditions.
Here are some of them:

1. If the community college administrators throughout the nation
have a thorough understanding of technician education, and a
real desire to provide it.

2. If strong leadership for the technical program is provided
within the community college. (The task must not be
assigned tc any staff member who happens tc be available
but wko does not possess competence in dealing with
technician training and who does not have interest in its
succeas.)

3. If the community ccllege recognizes that the technician is
juat as important to industry as the engineer, and if the
status of the program is kept on a high level.

4. 1f the technical programs gear in effectively with an overail
master plan for the State or othier lavor market area, with
prograil offerings located properly and of zppropriate size.

5. If the size of the community college is sufficiently large
to provide optimum enrollments in each curriculum offered.

6. If the curriculums are built from activity analyses of
closely~knit clusters of technician o¢cupations, &nd ere
designed to prepare graduates for effective entrance intn
jobs in these clusters.

7. 1If the training of technicians is recognized as a task
different from preengineering transfer programs.




f 8. If each course of each technical curriculum is designed to

| meet specific needs, and mo attempt is made to utilize courses
already available in other curriculumg in the institution
unless these courses meet specific needs in technician train-
ing.

9, If it is clearly recognized that fixed requirements of certain
academic courses for all students working for the associate
degree may not be quite appropriate for technical training
curriculums. (General education courses are needed in technical
curriculums but must be selected with care.)

10. If it is clearly recognized that there are different levels
and types of technical cccupations =-- engineering *technicians,
inlustrial technicians, technical specialists =-- and that
curriculums need to be designed in accordance with the require-
anients of these occupations.

11, If effective curriculums, courses of study, and instructi onal
materials are made available and are kept up to date.

| 12. If close working relationships are developed and maintained
| with competent industrial personnel in the specific fields
| for which training is provided,

13. If capable instructors are provided, with backgrounds of
appropriate technical education, practical experience of
techiician type, and suitsble professioual education.

14, If adequate provision is made for space, specialized labora-
tory equipment, and classroom demonstration equipmeat necessary
for effective instructionm.

15. If students of high quality, with appropriste high school
background, can be recruited in sufficient numbers for each
curriculum offered.

16, If effective measures are utilized in the selection of
students for the technical curriculums.

r 17. 1f appropriate recognition is given to evening and other

; part-time technical courses for workers employed in industry,
: and for others who are not able to attend courses for the
full day. (The upgrading of employed workers is just as

| important as the preemployment day training program, and

the enrollment in the part-time program may well be two or
three times that of the day program.)

é America needs technicians in large numbers, in industrial and in other
; fields, if it is to maintain its position of leaderchip in the community
{ of nations. The community college, with its rapid expamsion and growth,

§ is in a unique position tc make a substantial contribution in this
; field. The most important element in meeting this challenge is the will
to do it.
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LROFESSIONAL, TECHNICAL, CRAFT, AND INDUSTRIAL OCCUPATIONS
Educaxion=Training Titlaa Divisions Emplovment
Physiciat Research
Chemiat Invention
4, 5, 6, or more years, BS,M8,Ph.D ont Mathematiotan Deslgn
Bolentiol Metallurgiat Davelopment
Teaching
- Architectural Basic Research
4, 5, or 6 Years. BS, M3, Ph.D' Chemical, Civil Applied Research
‘ Engineer Mechanical Process Developmont
: Electrical Quality Control
‘ Electronios Cost Control |
| Bervice-Sales
i Mﬂ.ﬂuﬂm - Administration i
i 2, 3, or 4 years, Emphasis on §
| broad and baslo theory. Solence, Technologist , 8peciallzation s Planning-Drafting ‘
~ Math, Englneering Subjeots, 3"9"‘“""9 Tech““’"’" Fleld Orlented: Computations-Estimate
; Communication, Economics Engineering Aseistant Chemical, Civil Testa-Evaluations

Not Pre-Engtneering 8clence Technliclan Mechanlical, Electrical podifications

' Asscalate Degres Electronics, Industrial Time Study-Safety
| Metallurgical Technical Writing

=Vocationa Industrial Chemlstry ‘
2 Years or Extenslon Jechniciap Specilalization Areast Drafting 3
Courses, Lab-Shopwork Manufacturing Estimating
Spectfic 3kills, Tech. & Industrial Techniclan Construction Burveying
Applied Knowledge Installation Testing
| fon Dlagnosis
; Toola=Instruments-Controls Laboratory Technician Instrumentat
5 Drafting-Calculations Customor Service ‘
 Diploma-Certificate A
Tool & Dle
Model Maker
Set up Men
Lay out Men
~ Area-Vocational Production Techniolan Manufacturing Millwrights
M‘ﬂ—cal_mm Construction Meochanica
2 Years or Less Maintenance Techniolan Installation Repalrmen ;
‘ Practical Pre-Employ Malntenance Draftsmen :
Applied Soience - Math Service Carpenr‘*ers s
~ Bhopwork - Drawing hly Skilled Graphlo Arts Electriclans |
| Processes - Equipment Bullding Trades Plumbers g
5 Tools - Instruments Sheet Metal
~ Certificate ~ Diploma Highly Skilled Industrial Worker Woelders
3
~ Aeorenticeshin, 3 to § Yecrs Printers
| ‘ Manufaoturing Operators g
g Yocational Programsg ' Transportation :::;ll:g;:;:
2 Pro-Employment Machine Operator Inspectors
. Work=-8tudy, Retraining . ) Truck Drivers
i Semi=3killed Worke Helpeors
{
1
X Manufacturing Handling
‘ Construction Moving
; o"-Tho-,Ob “"9k 1]od Laho Transpoﬂatlon Loadlng
i Custodial Digging

Cleaning

John Butler
Dunwoody Institute
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ROUGH ESTIMATE OF TECHNICAL WORKERS IN NEW JERSEY BASED UPON

COMPARISON OF THE NUMBERS OF SUCH WORKERS FOUND IN THE

NEW YORK STATE SURVEY IN RELATION TO THE TOTAL NONAGRICULTURAL

EMPLOYMENT IN THE TWO STATES
et R —————

Technical Occupation Group

Number Employed Estimstad

Estimates of numbers of technicians in New Jersey are based upon the
assumption that numbers and distribution are the same relatively as
the overall nonagricultural populations of New York as compared with

New Jersey.

Nonagricultural population - 1962: (Stetistical Abstract of U.S.)

New York = = = = = = 6,271,000
New Jersey - - - - - 2,081,000

in New York Number in
1962 New Jersey
—-.F-Draftamnn 20,972 7,000 —

Structural design technicians & related specialists 2,516 850
Electro and mechanical er:igineering technicians 42,031 14,C00
Mathematics technicians 831 300
Physical scisiice techniclans 8,969 3,000
Blological, medical, dental & related science technicians25,445 8,500
Industrial engineering technicians & related specialists 6,501 2,300
Civil and construction technicians & specialists 13,464 &, 500
Sales and service technicians 1,932 650
Technical writing & illustration specialists 3,034 1,000
Safety and sanitary inspectors & related specialists 4,084, 1,350
Preduct testing and inspection specialists 8,059 2,700
Data-processing systems analysis & programming 6,153 2,050
Airmy tower specialists & flight dispatchers 1,373 450
Broadcasting, motion picture & recording specialists 2,920 1,000

148, 661, 49,650




NEW JERSEY COUNTY COMMUNITY COLLEGE PROGRAM

~ Progress Report March 1966

COUNTY
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per
i full-time student

Atlantic
Bergen
Burlington

Camden
Cape May
Cumberland

Essex
Gloucester
Hudson

Hunterdon
Mercer
Middlesex

Monmouth
Morris
Ocean

e Passalc
i Salemn
Somerset

: Sussex
; Union
; Warren

Source:

l

3700
5350
4L200
L650
3950
5500

5800

4650

3100

5300
3150

4650

5850

12/63 501 1,700 | 800 |2,964 (C)
10/65 - 7,800 | 2000 |10,706 (8)
10/65 - 2,800 | 1000 4,190 (S)
9/65 - 4,600 | 1000 Ly655 (S)
2/6l, - 628 500 1,978 (8)
11/63 78 1,300 | 500 2,711 (C)
2/65 ~ 10,000 | 700 4,073 (S)
(Petitiion to State Board 12/65. Feasibility study 2/66)
(No lofficial jaction)
(Feasﬂbility sthudy 11/65)
5/65 -~ 3,000 | 1500 6,983 (2)
5/61, 165 6,073 | 1000 3,126 (C)
(Local] study ndt completied)
5/65 - 3,000 | 1000 5,320 (S)
5/63 276 1,500 { 900 2,832 (C)
(Local] study ngt completied)
(Local] study ndt completied)
10/65 - | 1,700| 500 2,328 (8)
(No ofificial adtion)
3/66 - 4,700 800 4,682 (S)
tions

(No onicial aq

e e

et

N.J. State Education Department - SR-1685 -- March 8, 1966
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A\ . . . . . .
L 311:.@ information contained in this brochure is the

result of the research findings of the
project: A VOCATIONAL-TECHNICAL TEACHER TECHNOLOGY CENTER —
THE DEVELOPMENT OF A MODYL. This project was supported by a grant under
Section -1(¢) of the Vocational Education Act of 1963,

The purpose of this grant was to plan a model facility for updating vocational-
technieal teachers, The planning includes the development of the educational speci-
lications, preliminary architeetural plans, and outline of engineering specifications.
It is hoped that this model may scrve as a paitern for other institutions of higher
education or State departments of education in the development of TECHNOLOGY.-
RESOURCE CENTERS FOR EDUCATION on an are:

t basis throughout the United
States.
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A new innovation in facilities planning

to expedite updating of in-service per-

sonnel of vocational-technical schools;

enriching both undergraduate and grad-

uate teacher education programs; and,
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also providing research, development,

and evaluation of new instructional

Miktisatg

media such as curricula, materials,

models, and devices.
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Technology changes rapidly as a reflection of scientific research

and indus -ial and business development.

Education for today and tomorrow, to be effective, needs to be

based on current concepts and applications.

Updating of the principles of science to new applications of

A\ ’ production and service for industry, business, and agriculture
e . . .
AL s\ is also a major concern of education.

Vocational-technical educators, and especially teachers, require
y current information and familiarity with new “hardware”

innovations to be effective,

A The need of overcoming obsolescence is one of the greatest

T ———

A challenges facing vocational-technical educators today.

A new concept in teacher education and in-service growth is

IS sty AN

recognized as a supplement to existing programs, activities,

and facilities.

Satisfactorv implementation of this new concept mandates a
unique facility for these updating and enriching activities —
A Technology-Resource Center for Vacational-Technical Edu-

cation.
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Technology Resource Center for Vocational-Technical Education
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Purpose

The purpose of the Technology-Resource Center is
to provide a maximum of service to educators. It
must represent the ultimate in educational innova-
tions, so as to inspire and motivate, enrich the
background and broaden the scope, enlarge the
scientific and technical knowledge and understand-
ing, and increase the ability to apply, in practical
situations, the experiences gained.

Large Group Instructional Area

The Technology-Resource Center is the innovation

of a new and unique institution specifically designed
for Feeping present and future vocational-technical
educators aware of new developments in technology,

new “hardware”, new pedagogical developments.

The Center consists of two main divisions, (1) the
technology ‘complex, and (2) the resources complex.
The technology cemplex is devoted to updating
and enriching of the vocational-technical instruc-
tional program. The resources complex is designed
to supplement the teaching-learning process through
curriculum research, development, evaluation and
dissemination; model and innovations development;
and other research oriented investigations into the
improvement of teaching-learning techniques, meth-
ods, and materials.
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Small Group Instructional Area

Area Served

The unique characteristics of the Technology-
Resource Center suggsst an area or regional divi-
sion of service which may be interstate as well as
intrastate. Cooperation of two or more states in
such an institution may not only be highly likely
but extremely desirable.

Personnel Planned For

The Center is especially planned to meet the needs
of in-service teachers, supervisors, guidance per-
sonnel, and administrators; it will provide enrich-
ment for undergraduate and graduate students in
teacher education; its facilities will be helpful to
industrial practitioners and others in positions of
leadership in business and industry.

Operational Considerations

Planning, developing and conducting programs and
activities of the Center, in cooperation with other
institutions of higher education will utilize and
compliment other desirable and available public
and private resources of equipment, technical
knowledge, physical plants, and the like.

A base staff, serving on a full-time basis, needs to
be provided for planning, coordinating, and pro-
viding continuous service. A supplemental call staff
will need to be utilized to- provide some of the
aspects of iechnical and professional updating.

Curricula for updating educational personnel will
nced to reflect both horizontal articulation and
vertical coordination. Horizontal articulation to ex-
press the concept of broad implications across the
instructional fields; vertical coordination to indi-
cate a level of program descriptive of “depth”.
Both of the above may be reflected in the same
curricular activity.

s




Pt P e

oL R g ol

TRy R ST T e R e TSR

FEORCA JTES AN AT AT AT 4T

R T T s P YT e Tt e BT ey NI S L= A

e T TR e R

e e AT R AR T e e e A T AT T Y A T A S

St e O

Eaa gt

i

i TV AL sl A TN g T v,

%

i
3
£
2
;
£
‘ ]
%
;
:
i

e (:;...,z_.z...‘.:‘w«w»,-A-,,p-,%m“
.

Characteristics of the

Physical Plant

To meet the needs of short-time activ-
ities of such duration as 2-4 hours,
1, 2, or 3 days, 1, 2, or 3 weeks and
a variety of combinations of short

It needs time spans.
to be To provide multi-purpose use.

Fcr demonstraticn, and learning par-

deszgned: ticipation activities, in addition to

lecture-discussions and conference-
type updating activities.

To expedite moving in and out of
units ¢f the most recently developed
“hardware”. Convenient loading and
unloading, handling, crating and
uncrating, moving, and other mill-
wright-related activities must be ex-
pedited.

To blend the functions of the Tech-
nology Center with the functions of
the Resources Center to provide
maximum utilization and opportuni-
ties to serve the needs of educators.

Characteristics of the

Instructional Spaces

Institutes and workshops, demonstrations, and in-
structional methods seminars describe the broad
classification of mair activities of the Technology
Center.

The word “module”, as used in this research find-
ing, is descriptive of a principal teaching-learning
space for updating instructors and other educators
relative to specific equipment, as well as applica-
tions, techniques. and processes utilizing this equip-
ment. A module may be utilized for some or all of
the functions of a laboratory, shop, or industrial
demonstration, research, or production area.

The instructional cuite of the Center consists of a
minimum combination of modules together with the
auxiliary spaces to provide required support activi-
ties. Multiples of modules may be used as desired
to meet the needs identified.
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Technology Center Characteristics

Teaching-learning aciivities are focused in the four modules, the large group instruc-
iicnal area, and the multigroup instructional spaces. Significant planning considera-
tions include needs such as:

Relationship of spaces { modules and ancillary)
Access to and egress from spaces

Ceiling heights, and door sizes

Sizes and arrangements of spaces
Environmental and light control

Facilities for the use of equipment such as:
Rear screen projection
Audio-visual equipment

TV, etc.
Staging area for preparing equipment for use
Internal communication system
Ancillary spaces (inside)

Demonstration area
(outside) for extremely large equipment

Resources Center Characteristics

12

This complex is designed to supplement and strengthen the Technology Center and
to provide additional cducational services to vocational-technical education such as
curriculum development (rescarch, evaluation, and dissemination), model develop-
ment, and the expediting of teacher education innovations.

Spaces are provided for:

Library — technical materials, microfilm, carrels, etc.
Curriculum development — evaluation, and reproduction

Evaluation and research — for.curriculum and other

related activities

Model development unit
Innovations center — experimentation

Production and recording center — slides, films, etc.
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Architectural Concept

The fundemental concept behind the circular plan is the creation of an enclosed
space interrupted by as few columns or permanent facilities as possible. During the
planning studies, and as the general concept evolved, certain principles and criteria
were formulated to guide the physical planning of the center. Elsewhere in this
study, concept, purposes and characteristics of the physical plan are noted.

The ability of servicing the four modules led to an intriguing possibility: It is pos-
sible to cluster all auxiliary spaces around a circular core module. The center is
designed on three levels; the lower level, technology complex level, and audio-visual
and observation level. The lower level accommodates a television studio, central room,
storage and mechanical equipment-utilitics room. The sechnology complex level pro-
vides for the four modules, large group instructional room, mechanical equipment
and utility room, storage, staging, lounge, ctc. The upper level provides for a central
audio-visual control area, observation rooms, rear screen and television prciection
windows. All levels are serviced by a central core elevator.

The four modules provide for instructional groups of varying sizes and fields of
study. The modules are readily serviced by rear platforin delivery docks for varying
sizes of equipment, staging areas for rcceiving and shipping and storage areas for
instructional materials. Non-instructional areas are designed to accommodate and
service the four modules which are the neart of the center.

The resource complex iz joined by a glass connccting corridor to the technology
complex. This complex provides facilitics oriented for improvement of teaching-
learning techniques and administration. The small group instructional area is sub-
divided by two removable acoustical doors. Instruetional space can be divided into

three rooms or or.z large lecture-demonstration room with complete demonstration

facilities.

Other areas, such as, evaluation and rescarch, darkroom, reproduction, curriculum
development, innovation center, and library provide space and facilities to supple-
ment the teaching-learning process. A public lounge and exhibit area allows for
business, agriculture and industry to continuously display new materials and products.

To accommodate the display and instruction of large equipment, products, and voca-
tional agricultural requirements, an outdoor demonstration area is planned.




(emeoniedy

cae

Structural System
Precast concrete frame and structural purlins.

Floor Constructien
Concrete floor slab on grade.

Exterior Walls
Precast concrete frames and panels.

Roof Construction
Insulating deck with plastic membrane roofing.

Interior Partitions
Lightweight concrete block.

INTERIOR FINISHES

Corridors
Floor—Terrazzo
Walls—Vitreous enamel on block
Ceilings—Acoustical

Instructional [lodules

Floor—Concrete or Terrazzo
Walls—Exposed block with acoustical tréatment
Cziling—Acoustical

14

b

17}‘}%&6

Large Group Instruction
Floor—Carpet

Walls—Exposed block with acoustical treatment

Ceiling—Acoustical

Storage and Staging Areas

Floor—Concrete
Walls—Exposed block
Ceiling—Exposed construction

Toilets

Floor—Ceramic tile
Walls—Ceramic tile
ceiling—Acoustical

Lounge and Exhibit Area

Floor—Carpet
Walls—Plaster and wood paneling
Ceiling—Acoustical

Library and Small Group Instruction

Floor—Carpet
Walls—Plaster and wood paneling
Ceilings—Acoustical

Typical Office Space

Floor—Carpet
Walls—Plaster and wood paneling
Ceiling—Acoustical
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Fenestration
Aluminum frame with glare reducing glazing.

Lighting

Instructional modules, group instruction areas, library
and resource center offices will be lighted with fluores-
cent fixtures. The modules will be provided with a
minimum of 100 foot-candies, all other instructional
areas with a minimum of 60 foot-candles.

Corridors, storage areas, lounge and miscellaneous
areas will be provided with incandescent and fluores-
cent fixtures.

Electrical System

Main electrical service and panels in mechanical equip-
ment room. All raceways in conduit or armored cabie
throughout.

Audio-visual control cables installed in conduit.

All conduit to be oversized to accommodate future
needs.

Heating and Ventilating — Air Conditioning
Centril forced air system with electric heating cooling
exchangers.

DT YT €T AR IR L S 3 e o e 0GR TS (e
LI L L I e T :

Ventilation will be provided on the basis of three (3)
air changes per hour during heating and cooling cycles
and six (A air changes per hour during interim periods.
Exhaust witi be through wall registers; central duct
system; exhaust fan and fall louver.

Temperature control (and humidity where required) will
be an electronic system on an individual room basis.
Electronic air cleaners will be provided to remove dust,
smoke, etc.

Plumbing

Plumbing ' system shall provide for water, waste, gas
and storm drainage.

Special

Service Column—In all instructional modules and dem-
onstration areas service columns (which provide electric,
hot and cold water, air, waste, natural and special
gases, liquids and audiovisual outlets) shali be provided.
Lighting—Landscaping—Well planned lighting will give
the building interesting effects after dark as weil as
during the day. Since the facility will be used during
the evening, adequate lighting in the parking arcas is
necessary.

Utilities—Underground services are planned with the
capability of expansion considered.
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Lounge and Exhibit Area
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Pedagogical Hardware

¢

The Technology-Resource Center will provide the most effective and up-to-date
pedagogical hardware. It should serve as a “‘showplace” for the effective utilization
of such aids and a nucleus for recent innovations in teaching-learning media.

INustrations of the types of aids considered for the modules and other teaching-
learning spaces are:

White Chalkboard (Necessary for teaching wiring for
data processing)

Multi-track Chalkboards, Bulletin Boards, Flannel Boards,

etc.
Rear Screen Projection
Closed Circuit TV
Projection TV (for magnification in modules)

Student Response Stations in Multigroup Instructional !
Area ;

Chart Racks
Display Racks
Data Retrieval System

;
;
:
E
{
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Site Planning

LocaTiOoN

Centralized location with respect to schools utilizing this service—easy acces-
sibility from highways and turnpikes for deliveries.

Si1zE or SiTE

A ten acre site would seem to be desirable to facilitate the building complex,
demonstration area, parking and service roads.

1 mn Aaddate il H -

GROWTH

Additional module group could replace outdoor demonstration and be con-
nected to Resources Center.

in e AT v»m A

ORIENTATION

The main consideration would be the projection of the outdoor demonstration
from the prevailing winds.

T e —.

Rcapways, TRaFFIC AND WALKS

' Ease of delivery and access to building from parking areas is important.
: Parking is planned at the rear to eliminate “Shopping Center” appearance.
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Panel of Consultants

The following individuals participated as members of the panel or assisted
in other ways in the research project:

Chio State University ‘ Professor and Chairman—Ag:icultural Chairman

University of Texas Specialist—Distributive Education

Warren City Schools, Warren, Ohio Building Consultant Specialist

Leeds & Northrup Company Technical Consultant

New Brunswick, New Jersey Director—Middlesex County Vocational-Technical H. S.

State Department of Education, New Jersey Director—Professional Services

Rutgers - The State University Assistant Professor Vocational-Technical Education

New Brunswick, New Jersey Architectural Consultant

Rutgers - The State University Research Specialist

State Department of Education, New Jersey Director—Technical Education

Rutgers - The State University Research Associate

Rutgers - The State University Lecturer in Education

State Department of Education, New Jersey Director—Distributive Education

Rutgers - The State University Adviser—Technical Education |

State Department of Education, Now Jersey Director—Vocational Education in the Comprehensive H S.

Rutgers - The State University Teacher Education

Rutgers - The State University Associate Professor—Trade and Industrial Education

State Department of Education, New York Trade and Industrial Education

Oklahoma State University Director—Industrial Education

Rutgers - The State University Lecturer in Education Vocational-Technical Education

Rutge's - The State University Chairman, Home Economics |
Rutgers - The State University Chairman, Department of Vocational-Technical Education 3
Rutgers - The State University Director—Curriculum Laboratory

University of lilinois Head—Home Economics Teacher Education

University of Washington Professor—Audio-Visual Education

Rutgers - The State University Associate Professor of Education

Richmond Professional Institute Professor—Business Education

State Department of Education, New Jersey Supervisor—Business Education

* Principal Consultants for Research Project.
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