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The Center for Vocational and Technical Education has been established
as an independent unit on The Ohio State University campus with a grant from
the Division of Adult and Vocational Research, U. S. Office of Education.
It serves a catalytic role in establishing a consortium to focus on relevant
problems in vocational and technical education. The Center is comprehensive
in its commitment and responsibility, multidisciplinary in its approach, and
interinstitutional in its program.

The major objectives of The Center follow:

1. To provide continuing reappraisal of the role and function
of vocational and technical education in our democratic
society;
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2. To stimulate and strengthen state, regional, and national
programs of applied research and development directed toward
the solution of pressing problems in vocational and technical
education;

UJ

3. To encourage the development of research to improve vocational
and technical education in institutions of higher education
and other appropriate settings;

4. To conduct research studies directed toward the development
of new knowledge and new applications of existing knowledge
in vocational and technical education;
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5. To upgrade vocational education leadership (state supervisors,
teacher educators, research specialists, and others) through
an advanced study and in-service education program;

rn

6. To provide a national information retrieval, storage, and
dissemination system for vocational and technical education
linked with the Educational Research Information Center
located in the U. S. Office of Education;

7. To provide educational opportunities For individuals contem-
plating foreign assignments and for leaders from other countries
responsible for leadership in vocational and technical education.



LJ

H
Li

F-1

Li

Li

H
Li

Li

fl
Li

.1 1

COMPILATION OF TECHNICAL EDUCATION
INSTRUCTIONAL MATERIALS

SUPPLEMENT II
INSTITUTE PRESENTATIONS

NATIONAL LEADERSHIP DEVELOPMENT INSTITUTES
in

TECHNICAL EDUCATION

SUMMER 1966

Compiled by

C. J. Cotrell
and

I. E. Valentine

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE

OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE

PERSON OR ORGANIZATION ORIGINATING IT, POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

POSITION OR POLICY.

7 THE CENTER FOR RESEARCH AND LEADERSHIP

h. DEVELOPMENT IN VOCATIONAL AND
TECHNICAL EDUCATION

The Ohio State University
Columbus, Ohio 43212

April 1967



The Work Presented Or Reported Herein Was Performed Pur-

suant To A Grant From The U. S. Office Of Education, Depart-

ment Of Health, Education & Welfare.



LI

n

n

P

1

J

PREFACE

In the summer of 1966, 195 leaders and potential leaders in technical
education, representing 46 states and Puerto Rico, participated in five
National Leadership Development Institutes in Technical Education. The
institutes were conducted by the following institutions and directors to
whom we are very grateful: Colorado State University, H. L. Benson;
Oklahoma State University, Maurice W. Roney; Rutgers - The State University,;
Milton E. Larson; The University of Florida, E. L. Kurth; and The University
of Illinois, M. Ray Karnes. The national consortium of five cooperating
institutions was coordinated by The Center for Vocational and Technical
Education The Ohio State University.

The coordinating institution prepared several types of materials for
use as instructional resources in the institutes. An original Compilation2izbion.
of Technical Education Materials was prepared in April 1966. Experience
in the institutes and the project evaluation, however, revealed the need
for additional instructional materials for use by the participants and
institute staff for conducting future state and locally, sponsored leader-
ship training. To fulfill this requirement, new and revised instructional
materials have been developed and incorporated in supplements to the
original compilation.

Supplement II is a compilation of presentations and summaries of
presentations by outstanding authorities in education who were consultants
for the five institutes.

Recognition is due tor the following staff members who prepared this
document: Calvin J. Cotreil, Specialist and Director of the Project; Ivan
E. Valentine, Consultant and Coordinator of the Project; David L. Larimore,
Research Associate; and Betty Diehl, Secretary, The Center for Vocational
and Technical Education.

Credit is also extended to the following persons who served as
reviewers of this publication: Dr. Franklin Keller, Consultant, Voca-
tional and Technical Education; and Drs. A. 3. Miller and Harry Huffman,
Specialists, The Center for Vocational and Technical Education, The Ohio
State University.

iii

Robert E. Taylor
Director
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INTRODUCTION

The materials presented in Supplement II represent a wealth of
information on Technical Education which heretofore has not been avail-

able under a single cover. These presentations and summaries of presen-
tations by outstanding authorities in education, who were consultants
for the 1966 National Leadership Development Institutes in Technical
Education, have been compiled as part of the additional instructional
materials development effort recommended by the project evaluation com-
mittee.

The compilers are grateful to the following institute recorders for

their outstanding services in collecting and summarizing the institute

presentations:

Jack Annan - Colorado State University

James E. Gallagher - University of Illinois

John Moullette - Rutgers - The State University

E. B. Moore - University of Florida

Scott Tuxhorn Oklahoma State University

Supplement II is divided into 12 parts and consists of selected

presentations and summaries from the five institutes. Parts I through

XI contain materials from the University of Florida, the University of

Illinois, Oklahoma State University, and Rutgers - The State Univernitty,

which have been arranged in alphabetical order by the major topics of

content offered in the institutes. The institutional origin of presen-

tations is indicated at the bottom of the first page of each paper. The

name of the institution is placed after a double asterisk.

A summary of the presentations from the Colorado State University

constitutes Part XII. The recorder for this institute summarized his

interpretations of the presentations and, therefore, has not cited each

presenter. The summary is organized by major topics of the institute

program,

While we believe all materials contained in this publication have

been developed with great care, it should be mentioned that some of the

papers were prepared from tape recordings and are, therefore, subject to

transcription error.

The compilers are hopeful that this publication will be a valuable

resource in future leadership development programs in Technical Education.

C. J. Cotrell
and

I. E. Valentine

ix
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THE EMERGING THEORY OF LEADERSHIP
by

Willis A. LaVire*

The mood of man is changing. His ego is being restored by philos-
ophy and psychology as a result of his enlightenment. His quest for self-
realization and self-determination will not now be satisfied by outmoded
models. With these great forces to support him, he is demanding a greater
voice in his destiny, and he will have it. A never theory of decision-
making and leadership has had to emerge in answer to this demand, and it
might be added that this theory is still emerging.

The democratic, or emerging, theory of leadership is based upon
assumptions more nearly in accord with man's developing confidence. These

assumptions are: (1) that leadership is not confined to those holding
status positions in the power echelon; (2) that responsibility, as well
as power and authority, can be shared; (3) that everyone affected by a

program or policy should share in decision-making with respect to that

policy; (4) that the line and staff organization is exclusively for the

purpose of dividing labor and implementing policies and programs developed
by the total group affected; (5) that the individual finds security in a

dynamic climate in which he shares responsibility for decision-making;
(6) that evaluation is a group responsibility; (7) that good human rela-
tions are essential to group production and the meeting of the needs of

the individual members of the group; (8) that unity of purpose is secured

through consensus and group loyalty; and (9) that maximum production is

attained in a threat-free climate.

It can be seen that although traditional theory is perfectly satis-

fied by a line and staff organization which determines and also executes

policy, the requirements of emerging theory are not met. Something else

is needed because the line and staff organization does not provide for

equality in decision-making on goals, programs, and policies. The emerg-

ing theory really calls for two types of organization within the same

institution- -one for determining goals, policies, and programs (policy

decisions), and the other for implementing policies and programs (execu-

tive decisions). Emerging theory accepts the line and staff solely for

the purpose of implementing policies and programs developed by the total

group concerned.

Democratic theory does not embrace any of the following assumptions:

1. That all decisions must be shared. Many decisions,

implementing ones, are individual.

*Dr. LaVire is Associate Professor of Education, University of Florida.

**University of Florida.
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2. That the official leader never tells anyone he must do any-
thing. He is responsible for enforcing policy.

3. That official leadership never takes a stand. He has as
much responsibility for stating his position as anyone
else.

4. That the amount of time available should not affect the
decision-making procedure. Emergency decisions may limit
discussion and degree of consensus.

5. That the official leader should not go ahead and make a
decision if the group refuses to participate. Extend the
opportunity and continue to do so, but do not stop action
because no one wants to participate.

6. That insisting that group members work out agreements for
good of group is undemocratic. The leader has the responsi-
bility for preserving the life of the group and must fight
to do so.

7. That authority is not to be used. For service of the group,
net for individual aggrandizement.

It has occurred to me that the line and staff was devised for the
purpose of unifying effort in the name of achievement, whereas the effect,
by denying participation, might well be a coerced effort which could well
be adverse to achievement.

In essence, to me, man is demanding that those who would practice
leadership in the decision-making process must first be those who have
sufficient faith in man to dedicate their leadership to the release of
man's potential. To the school administrator, this means that he who
leads best is he who can most fully release and utilize the potential of
those with wham he is associated.

Man is saying:that his valued participation in policy decisions is
the only source for his freely given support toward policy implementation.
To the school administrator, this means that if he really expects to
achieve efficiency in the realization of objectives, he had better pay
heed.

To me, man is saying more. He is saying that diversity should be
valued, for through diversity, he is able to foresee more clearly the
consequences of his decision, and this is a direct appeal to increase the
intelligence which is brought to bear on the decision. To the school
administrator, this means there are benefits to be derived, simply by
using that which democratic man professes to cherish.

To me, man is saying that he wants his experiences to be such that
he will learn to function independently in his approach to problem-solving.

4
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To the school administrator, this means that the dependency-creating
experiences found in the authoritarian climate are inappropriate.

And to me, man is asking that he be permitted to learn how to live
together for he is anxious to enjoy his evolving identity. To the school
administrator, this means that the only positive means yet invented for
resolving conflicts is found in the democratic process.

In conclusion, I hope that it has been demonstrated in this discus-
sion that man is once again on the move. Increased intelligence is
powering this move--this time in the direction of self-direction. He
marches with confidence for he has received the supreme compliment of
being placed in charge of his fate. This charge requires that he have
a voice in the decisions' which affect him, and have it he will. The
authoritarian decision- making method has tradition as its champion, but
so had the horse and buggy and James Whitcomb Riley's "Outhouse."

5
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THE LEADERSHIP ROLE
by

Ralph C. Wenrich*

Leadership is based on communication. Communication is facilitated
as we come to know each other's conditions and problems. Communication
often breaks down because we do not know and understand the problems and
concerns of those with whom we are attempting to communicate.

In determining what leadership is and how a leader is recognized,
several authorities were consulted. Webster's International Dictionary
defined a leader as:

A person. who precedes or directs in some action, opin-
ion or movement.

Ordway Tead defined leadership as:

The exercising of influence over others on behalf of the
leader's purposes, aims or goals. Leadership.....has the
more difficult task of being concerned with what the fol-
lowers should want, may come to want, or be brought to
want.....

The difficulties of defining leadership are illustrated. by Cartwright
and Zander:

leadership is a property of a group while to others
it is a characteristic of an individual. (In), ....the

group, leadership may be synonymous with prestige, with
the holding of an office, or with the performance of
activities important to the group. (In) .the lndivid-

ual, leadership may mean the possession of certain charac-
teristics such as dominance, ego-control, aggressiveness,
or freedom from paranoid tendencies, or.....the possession
of certain physical characteristics such as tallness, or an

impressive physiognomy.

Leaders cannot be distinguished from non-leaders simply on the basis

of personality characteristics or traits.

Admiral Rickover--lampooning the military habit of defining leader-

ship by certain rules of conduct--said:

Such rules are not the basic essentials of leadership.

There is more to it than that.,

*Dr. Wenrich is Chairman, Department of Vocational Education and

Practical Arts, The University of Michigan.
**Rutgers - The State University.



The author of Seven Days in May describes leadership as:

That mixture of good will, force and magnetism.

There is reason to believe that in certain situational contexts,
specific traits of individuals may be associated with their leadership.
Harley, in 1961, said:

.....it has become fashionable to define leadership as
related to situations and as relatively uninfluenced by
individual traits.

More attention.....of group behavior An leadership should
be given to the interaction of individual traits and sit-
uational factors.

In support of the interaction theory of leadership, Gibb said:

Any comprehensive theory of leadership must incorporate
and integrate.....major variables .....know to be involved,
namely: (1) the personality of the leader (2) the fol-
lowers' attitudes, needs, and problems, (3) the group

(in) regards to (a) structure of inter-personal rela-
tions, and (b) syntality (sic.) characteristics, (4) the
situations.....physical setting, nature of task, etc.
Furthermore. ....it will not be these variables per se
which (will) enter into the leadership relation.....it is
the perception of the leader.....the leader's perception
of those others, and the shared perception.....of the
group and the situation with which we (will) have to deal.

We are concerned with
not all leaders .are in
And.....not all persons in

«leaders.

leadership in large formal organizations
administrative and/or supervisory positions.
administrative and supervisory positions are

James M. Lipman analyzed the difference between leadership and
administration:

In examining the organizational setting...«.we can con-
ceive (it) as a hierarchy a structured social system.
This hierarchy of relationships serves.....to achieve the
goals of the organization. A social organization.
exists to discharge certain functions .or ends toward
which the (organizational) behavior is directed.

The important analytical and conceptual unit of the soc-
iological dimension is the role: the dynamic aspects of
positions, offices, and statuses Roles are defined in
terms of expectations.....Roles are also complimentary and
interdependent.....The school system is structured in terms

8



of,zuch compltmentary roles as board members, super-
intendents, directors of vocational and technical
education, principals, teachers, and pupils.

IL terms of the psychological dimension, an organiza-
tion is always interpersonal.....

To understand and predict social behavior, we must take
into account the need.....of the individual as well as
the structure of the organization.

The two dimensions--sociological and psychological--are related to
organizational effectiveness and efficiency.

Leadership, in this context, implies the initiating of a new struc-
ture of procedure.... .The emphasis is upon initiating change.

The administrator...may be identified as the person who utilizes
existing structures or procedure... The administrator is concerned
with maintaining...established structures.

There has been some research dealing with general school adminis-
tration.

One study showed that principals, judged to be effective, exhibited
the following characteristics: (1) engaged in strong, purposeful activ-
ity; (2) related well to people; (3) sought success and higher-status
positions; and (4) felt secure in both home and work settings. On the

other hand, principals, judged to be ineffective, were: (1) deliberate

in nature; (2) satisfied by present status; (3) preferred assisting
children to working with teachers; (4) depended on others for support;
(5) showed strong emotion in charged situations; and (6) showed pre-
occupation with speculative reasoning.

Gross and Herriott attempted to measure Executive Professional
Leadership (EPL)--defined as "the effort of a principal to conform to
a definition of his role...to improve the quality of staff perform-

ance"--of elementary school principals.

They found that the effective principal had a high evaluation of
his ability to provide educational leadership to his staff, devoted off-
duty time to his job, had a service motive for seeking positions, pos-
sessed intellectual ability, and commanded interpersonal skills.

They also found that effective leaders permitted teachers to share
in decisions, treated teachers as equals, gave teachers social support,
offered teachers managerial support, and supported teachers in conflicts
with pupils.

Other studies...dealing with large formal organizations. *identi-

fied two major dimensions of leader behavior: (1) initiating structure

9



in interaction, i.e., (a) delineating leader-follower relationships, and
(b) establishing clear organizational goals and procedures; and (2) con-
sideration, i.e., warmth in relationships

.....a person who rates high in these two dimensions is generally
perceived to be more effective than one who rates lower

Cartwright and Zander pointed out that most group objectives may be
acccmplished under two headings: (1) activities directed toward the
attainment of stated group goals; and (2) activities directed toward
maintaining or strengthening the work group.

Kinds of leadership behavior in the first are: keeps interpersonal
relations pleasant; arbitrates disputes; provides encouragement; recog-
nizes the minority; stimulates self-direction; and increases the interde-
pendence among members.

Kahn and Katy claim that some supervisors are production-oriented
while others are employee-oriented, The former emphasize increased effi-
ciency, and institutional goal attainment. The latter focus on employee
mctivation.....and the building of employee morale.

The 1963 University of Michigan Leadership Development Program in
Vocational and Technical Education attempted to identify. and develop
persons for leadership roles.....and to find out how one can identify
potential leadership and to learn....ahab constitutes a sound program
for the development of (yhese) persons..... Heretofore, most (vocational)
teachers were recruited into the profession on the basis of technical
competency and rose to positions of leadership without acquiring an under-
standing of our society. They need this understanding and to develop the
skills and abilities of effective leaders.

The results to date of the University of Michigan project indicated
that nearly two-thirds of the men in the project summer workshop and
internship had moved to more responsible positions.

Effective leadership in vocational and technical education is char-
acterized as follows:

1. The.....leader helps others to accept common goals.

2. The.....leader initiates productive action in group .

situations.

3. The.....leader establishes clear plans and work pro-
cedures.

4. The.....leader maintains warm relationships"...

5. The.....leader obtains commitment and cooperation
from those with whom he works.

6. The.....leader effects change and builds organizations.....

10



Vocational and technical education must take new directions
The leader can be expected to succeed only if he knows how to work with

people.....
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THE LEADERSHIP ROLE
by

Robert R. Wiegman*

For some time, we thought of leadership in terms of giving orders
and directing the activities of others. If one aspired to be a leader,
there were certain leadership traits which either had to be inherent or
developed. Then we began to see that perhaps leadership was situational- -
fluctuating from one person to another in any given group, diffused and
based upon the task at hand.

Then research on leadership began to use two different terms, one,
"status leader," and the other, "emerging leader."

The status leader is one who owes much of his authority to the posi-
tion he holds. He may he a president, a dean, or a colonel. His posi-
tion gives him status. Be is followed with various degrees of enthusiasm,
depending upon how he exerts his leadership qualities. He senses the
direction in which the group should move and proposes courses of action
to move the group in that direction. His leadership is accepted as long
as the group is moving forward toward the stated objectives. When he
fails to be in the forefront, the group turns elsewhere for leadership.
To reinforce his leadership, he gathers around him men and women who are
also ambitious, who like power and authority, and who are willing to sub-
ordinate their own personal ambitions and ideas about institutional goals
to the person whose leadership they have accepted.

Emerging leadership is based upon the acceptance and symbolizing of
group goals. Emerging leaders are able to put into words the aspirations
and dreams and fears of the group around them. They express in words what
others are thinking but are reluctant to express. They take their strength
from the groups; their leadership is accepted. They are the common denom-
inator, the voice. These are the people who speak up in departmental and
faculty meetings. They are substantial members of the faculty, and we
should tap their abilities. They have much to contribute, but they can
be frustrating people to have around. They are rather easy to identify- -
they speak out, are good committee members because they are willing to
serve, and they are the people to whom others listen and with whom they
visit and talk.

Leadership is based upon one overwhelming conviction: a deep faith
in people. As educational leaders, we expect the staff to do the right
thing. The problem is one of determining what the right thing is.
Unless we have a clear understanding of our goals as an institution, how
can we measure the extent to which we have progressed. These goals must
be established in concert with the staff in order that the institution's

*Dr. Wiegman is Assistant Dean, College of Education, University of
Florida.

**University of Florida.
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goals coincide with the goals of the individual staff members,

Once the direction has been agreed upon, we, as leaders, must have
faith in the subordinate's determination to reach the goal and believe
that his determination is just as strong, as sincere, and as deep as our
own. If we have this faith, there are several considerations which can
assist us in functioning as effective leaders. These are

1. We should have a sincere desire to develop others.

2. We should recognize leadership in others and release it.

3. We should be mature people.

4. We should value differences and see growth as a result.

5. We should involve people in policy formulation as well as

policy execution.

6. We should examine ideas on their own merit, regardless of
who advances them.

We should develop a sound organizational pattern wherein
each member understands his role and authority, as well
as the role and authority of others.

8. We should. eliminate petty, unnecessary activities to per-
mit the staff to engage in thinking and planning.

9. We should encourage experimentation and innovation by
active support and interest.

10. We should understand and care about the program of the

entire institution.

11. We should accentuate the positive in our relations with

others. Keep posted on what happens to your staff.
Compliment good work; recognize important events in the

personal lives of your staff.

Chris Argyris, reporting in the March-April issue of the Harvard

Business Review on a study of the gap which often exists between what

executives say and how they behave, offers some courses of action which

maybe appropriate in developing more effective educational leadership:

1. The executive can strive to be aware that he is probably
programmed with a set of values which cause him to behave

in ways that are not always helpful to others and which

his subordinates will not discuss frankly when they believe

he is not being helpful.
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2. The executive should not accept group ineffectiveness as
part of life. Groups can be effective, and the value of
a group is to maximize individual contributions. One of
the main tasks of the leader is to build and maintain an
effective decision- making network; therefore, he has no
choice except to spend time in exploring how well his group
functions.

3. A good technique is for the leader and his group members
to tape record a decision- making meeting, especially one
which is expected to be difficult; and later on the group
members can gather and listen to the tape. This in itself
is an education.

Argyris concludes by saying that te had never observed a group whose
members wanted it to decay. He had never studied a group or organization
that was decaying where there were not some members who were aware that
decay was occurring. Accordingly, he points out, one key to group and
organizational effectiveness is to get this knowledge out into the open
and discuss it thoroughly.

To me, these are sane of the factors that are necessary for effective
leadership.
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THE RATIONALE AND NEED FOR
TECHNICAL EDUCATION

by
Abraham J. Berman*

A three-year survey of technical manpower was recently completed in
New York State. A study of this group of occupations was made because:
less was.known about this group of occupations than about any other;
these occupations had expanded most rapidly during the 1950's; this group
could offer a great many job occupations to young people during the 1960's;
technical institutes and the vocational-technical high schools needed up-
to-date information in order to know in which technical fields to expand
offerings and in what sort of facilities to invest; it was necessary to
1Jarn what type of personnel and what type of training industry wanted;
and because the employment service, guidance counselors, curriculum devel-
opers, and technicians could use information on the nature of these jobs,
the skills required, and the opportunity for employment and advancement
within this group of occupations.

From 1947 to 1965, the civilian labor force rose from 60,000,000 to
76,000,000. In the 16,000,000 gain, 6,000,000 were men while 10,000,000
were women.

The total labor force is expected to increase to 101,000,000 by
1980. About 13,000,000 of the gain will be men and 10,000,000 will be
women. The largest gains will occur among the youngest workers--those
from fourteen to forty-four years of age.

During the recent past, the largest increases in employment have
occurred in service-producing industries. In the future, the largest
gains are expected in the trade, service, and government sectors of the
economy.

Employment for professional and technical workers between 1965 and
1975 is expected to gain by 48.6 percent. Above average increases are
expected among clerical and service workers. Growth should be relatively
low for operatives, and in the next decade, there should be a decline in
the number of industrial laborers, farmers, and farm managers. This
indicates that there is a greatermeed than before for post-high school
education in the technical and professional fields on the part of youth.

Industry has begun to worry about recent structural labor shortages,
stemming from the upward shift in skill requirements. The number of jobs
may dwindle because of increasing technological change; nevertheless,
structural labor shortages in engineering, management, and skilled jobs

*Mr. Berman is Principal Statistician, Division of Research and
Statistics, New York State Department of Labor.

**Rutgers - The State University.
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will become more of a problem. What is needed is continuing job oppor-
tunities for the expanding younger and older_groups, with particular
emphasis on increased training for youngsters.

In the New York State Labor Department's survey of technicians, the
most difficult problem was to define a technician. It was broadly con-
cluded that a technician is one who works in private industry or a public
agency in a job intermediate between that of a craftsman and that of a
professional scientist or engineer who needs mathematics beyond simple
algebra and science beyond the typical general science course.

In New York State--within this definition- -there are as many techni-
cians as there are scientists, mathematicians, engineers, and architects.
Some professionals are supported by several technicians while others have
no technical assistants.

Engineering education is putting more emphasis on theoretical research
and development aspects and far less on the practical aspects. The true
economy calls for every engineer to be supported by four technicians.
This 4:1 ratio is greater than the existing 1:1 overall ratio.

Job desciiptions for the technical occupations are difficult to
define. In New York.State, there exists a detailed classification scheme
consisting of fifteen broad groupings and several hundred minor groupings.
These are further divided into product and equipment categories and also
into function categories, i.e., design, development, installation, main-
tenance and trouble-shooting, and combinations of these functions.

The survey produced these projections: in New York State, by 1975,
there will be approximately 228,000 technical occupations (this figure
combines the effects of the changing and expanding industry structure
with estimates obtained from employers on the expected increasing propor-
tion of technicians to all the other employees in their establishments);
The largest increases in technicians will be in the medical and biological
field; services of technicians will be used more extensively than in the
past; employers will supply additional support personnel for scientists
and engineers in order to better utilize the latter; research and develop-
ment will continue to expand; and automatic laboratory, testing, and other
equipment will replace some low-level technical help which will expand the
need for other technicians to develop, operate, and maintain this equip-
ment.

Growth will continue in the computer industry for the processing of
data, for the space industry;, and for advances in the automation of pro-
duction. As late as 1950, there were practically no programmers in New
York State. By 1975, it is expected that there will be 10,000 such jobs
in the Empire State.

Today, there are many opportunities for technicians in jobs related
to the construction industry such as draftsman, estimator, surveyor, and
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structural designer. If the expected expansion of industry takes place,
persons in such jobs should prosper. A young person looking for a tech-
nician job will find openings not only because the total number of such
jobs is growing, but also because people now in technicians' jobs will
die, retire, be upgraded, or shift to other occupations. The latter
opportunity is unusually good because a technician's practical experience
and science orientation open up new challenges in high management posi-
tions.

The overview of job opportunities in the technician field indicates
that graduates of two-year technical programs should find little diffi-
culty in obtaining good jobs in the future.

The mentioned survey and its results caused teachers of technical
subjects to: make contact with employers; examine carefully the nature
of technical jobs; learn the knowledges and experiences expected of
future technicians; identify new laboratory equipment used by industry;
learn what occupations were expanding, declining, or remaining static;
justify the continuation of some programs, the dropping of others, and
the adding of new ones; and to rearrange programs relative to emphasis
on design, development, maintenance, and trouble-shooting.

Training engineers to be a bit more theoretical and a bit less prac-
tical is leaving a gap in the structure of industry. Within this gap is
much of the work that engineers did in the past. A great deal of it is
being taken over by persons who are technically trained.

Whether it is better for a student to learn specialized techniques
in school or on the job was a question not resolved by the survey.

The main value of the New York State survey appears to be that some
light has been thrown on the number of different sorts of technical jobs;
their importance; their nature, characteristics, and variety; their
requirements; and the trends under way in this field.

21



PRECEDING PAGE BLANK- NOT FILMED

THE TECHNICIP.N AND HIS JOB
by

Lynn A. Emerson*

In achieving the goals in technician education--and in other
education as well--we are faced with the task of changing the behavior
of persons. In this sense, we define behavior as the composite of how
persons act in their work life. This behavior is determined by the
nature and quality of their knowledge and understanding, their skills
and abilities, their attitudes and appreciations. An educational program
for technicians must take into account the needs of workers in tech-
nician jobs with respect-to these attributes. In planning programs, we
must look, not only at the present job of the technician, but also at
the jobs of tomorrow.

The rapidity of technological change indicates that the person
entering the labor market today may be forced to make several major job
changes during his lifetime. Our task thus includes his preparation
for initial entrance into work life, and also such preparation for change
as may be feasible to include in the program. Perhaps one of the larger
tasks is that of developing proper psychological attitudes toward change,
of facing change effectively. This will involve continuing study for
growth and updating in the initial job, and in other jobs growing out of
the initial job, and possibly a major shift into some new occupation
that will emerge due to technological advancement.

An educational program that helps persons prepare for changing
conditions needs breadth, and it needs attention to those bodies of
content that cut across all occupations. Perhaps human relations and
industrial economics should be given greater attention, as well as breadth
in basic science and mathematics; and it probably will not be long before
every technician curriculum will include at least a basic understanding
of the functions that computers will play in the world of tomorrow.

In trying to get at a clear understanding of the present-day jobs
of technicians, the charts we have to present may be of help. The first
of these shows a comparison of the semiskilled worker, the skilled crafts-
man, the technician, and the engineer with respect to the division of
their total task between manipulative and technical skills. You will
note that the four sections of the chart form a continuous serves, with
the proportion of the technical skill of tne semiskilled worker rising
in certain types of such jobs to that of certain skilled craftsmen, the
craftsman shading into that of the technician, and the technician into
that of the engineer. You will note also that within each category are
different proportions of technical and manipulative skills- -some craftsmen

*Dr. Emerson is Professor Emeritus, Cornell University, and Consul-
tant--Technical Education.

**Oklahoma State University.
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requiring more than others, and some technicians differing from other tech-
nicians. In comparing the craftsman and the technician, a rough measure
is, when the total technical effort of the worker exceeds 50 percent of
the total effort, he might be classed as a technician.

The variations of technical and manipulative skills among the
different skilled craftsmen are rather wide. Some craftsmen, such as
toolmakers and printers, require a much wider range and amount of
technical skills than do other craftsmen such aseplasterers or brick-
layers. The manipulative skills required of such craftsmen may be very
high--for example, the plasterer.

It is difficult to draw distinct lines between jobs and to say that
one job is in the technician category and another in the skilled crafts;
but we can draw broad lines, and for convenience we group the jobs some-
what as shown in the chart. When legislation confines the use of funds
to specific groups, such as N.D.E.A. funds allocated to the training of
technicians, jobs must be classified; but the Vocational Education Act
of 1963 makes it possible to transfer funds from one category to another,
and this does away with the need for some of the fine classification of
jobs.

Some occupations in the vocational-technical field are very limited
in the amount 'of technical skill required and the range of content with
which they deal. Others require that the worker deal with a considerable
variety of subjects and have a high degree of scientific understanding
and technical skill. The chart showing types of technical occupations
illustrates these differences. At one end of the scale are the jobs of.
low level and narrow scope, such as routine inspection or routine engine
testing. They have some technical content but can hardly be called tech-
nician jobs. Other occupations have a narrow range of technical content
but demand a high level of technical ability within that range of
content. Such jobs might include the servicing of color television
receivers. Such workers might be classified as technical specialists.

Other technical occupations require a moderate level of ability and
understanding of a moderately wide scope of content. The production
technician who deals with quality control, production control, and the
like, might be listed in this category,. sometimes referred to as the
industrial technician. The category which includes jobs which demand a
high level of scientific and technical ability and acquaintance with a
wide range of content, embraces the different types of engineering tech-
nicians. These persons must be able to work with engineers in a wide
variety of situations. They usually need more mathematics and science
than do the industrial technicians. Such jobs as tool designer,
engineering aide, and electronics technician are in this category.

In some educational institutions, provision is made so that students
who for one reason or an other don't fit into the engineering technician
curriculum are given specialized instruction in a narrow field and thus
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trained as technical specialists rather than technicians.

In looking at the different types of technical occupations--from
the low-level technical jobs to those of engineering technicians--the
question may be raised as to how these jobs differ from those of the
skilled crafts. As noted earlier, many skilled crafts border on tech-
nical occupations, and jobs formerly classified as skilled crafts may
now be considered as technician in character because of the great
increase in technical content required for such jobs. There is also
the temptation to put undue emphasis on the training of technicians and
to neglect the training of skilled craftsmen. The number of skilled
craftsmen greatly exceed the numbers of technicians, and the need for
their training is great. The high rate of increase in technician jobs
due to technological change is responsible for our present increased
interest in the development of technician training programs, and this
will probably continue for some time.

As one looks at the various stages which a product goes through
from its inception to its ultimate use--as listed in the chart--and
notes the types of workers that have to do with each stage, it is
evident that the technician is concerned with all of them. He assists
the scientist in the research aspects and the engineer in the design,
development and testing. He deals with various aspects of manufacture.
The technical salesman is often a technician. He is concerned with the
installation of complicated technical equipment and with its operation.
He is called upon to maintain the product in operating condition through
technical service,

If one looks at the technician jobs in the construction field, as
shown in the chart, he finds a considerable variety. The skilled crafts

jobs in this field include the bricklayer, plasterer, carpenter, painter,

electrician, etc. The technician jobs include the architectural drafts-

man, estimator, building inspector, equipment salesman, surveyor,
expediter, specification writer, and the like. Some of the technician
jobs require a background of experience in one or more of the skilled

crafts; others require broad technical training.

In the field of manufacturing, there are many jobs of technician

character. The skilled crafts jobs in manufacturing include the
machinist, molder, toolmaker, patternmaker, maintenance electrician,

etc. The technician occupations embrace such jobs as the tool designer,

mechanical draftsman, tool inspector, time-motion study man, expediter,

technical maintenance man, technical supervisor, and the like. Some of

these technical jobs vary considerably in scope and level. Some drafts-

men do relatively simple work; others are concerned with highly compli-

cated tasks of basic design. Some inspection tasks are simple; others

such as surface plate inspection of complicated tools, gages, and

fixtures are quite difficult. The tool designer needs to know tool-

making and various phases of machine tool production processes, as does

the tool inspector. Likewise, the technical supervisor needs a broad
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understanding of the machinery, processes, and materinis of the area in
which he works.

As one looks at the greatly varied types of technician jobs, it is
interesting to note that inspection techniques--diagnosis of situations
and judgment with respect to the observations--are found in a high
proportion of technician jobs. The techniques of diagnosis--analysis
and synthesis--are thus important elements of technician training
programs. Another important element that cuts across all technician
jobs is that of communication--of transmitting and receiving information
through all sorts of ways.

One way of differentiating between technician and skilled crafts
jobs is by using a check list showing characteristic technician tasks.
If the majority of the items are found in the job under consideration,
it may well be classified as in the technician category. Some of the

items in the check list are as follows: analysis and diagnosis of
situations involving technical understanding; ability to use standard
technical handbooks; the use of a variety of instruments; interpretation
of plans and drawings; visualization and creative design; understanding
of materials and processes in the special field, and the like. Not all
technician jobs involve all of the elements in the check list, but they
are useful as criteria in identifying technician jobs.

Technicians are found in a wide variety of occupational fields.
The medical and health fields require many technicians. They are found

in agriculture, in business offices, in the distributive field, and
elsewhere. In the years ahead, we shall probably see considerable
expan8ion of educational programs for technicians in fields outside
industry.

Over the years, we have seen many programs developed for mechanical
technology, electrical-electronics technology, civil technology, and the

like. Great expansion has taken place in the data-processing field.
Now we are beginning to see the development of programs that cut across
traditional categories. The field of electro-mechanical technology is

emerging. Previously it was necessary--in preparing persons for certain
jobs in this field--to take a person with mechanical technology training
and give him some electronics or vice-versa; but neither of these
practices proved to be entirely satisfactory. We are now in the process
of developing integrated curriculums, involving pertinent aspects of
both technologies. This may well happen with other technologies as well.

May I call attention to the desirability of program planning for
technician education on a state-wide basis. In developing a master plan
for technician education for a state, one must recognize that technicians
have mobility and that the placement market for graduates of an insti-
tution may extend beyond the state borders; but it must also be kept in
mind that courses for employed workers must be available. Thus the

programs must be made available in such fields, in such quantities, and
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in such locations as will meet the needs. In certain occupational fields,
perhaps a single educational program is all that is needed to provide for
the state as a whole; in other fields many programs will be required.
Decision with respect to the types and numbers of programs needed for
the immediate future, where these should be located, and priority it
their development are sufficiently important to warrant the expendiare
of time and money in developing such a state-wide master plan.

The rapidly developing technology is causing great changes in many
different occupations, including the semiskilled as Well as the technician.
The overall program required to meet all these changes goes far beyond
anything we have at present. Vast changes and much expansion are needed
in our programs of occupational education if the labor market needs of
tomorrow are to be met. The logical place for much this expansion
lies within the framework of public vocational-technical education. If
this agency does not rise to meet the needs, perhaps other agencies will
be called in.
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EFFECTIVE TECHNICAL EDUCATION
by

ROBERT M. KNOEBEL*

Effective technical education produces graduates who are capable of
entering one or more of a group of occupations requiring scientific
knowledge and skills; who are able to progress rapidly on the job; who
are able to successfully pursue additional course work; and who are able,
because of their educational experiences, to practice desirable citizen-
ship in the home and community.

The advent of "Sputnik" caused technical educators to emphasize
specialized subject matter necessary to support professional personnel;
and the National Defense Education Act (NDEA), including Title VIII,
encouraged the shift from "doing" to "thinking and doing."

The 1965 Massachusetts Institute of Technology Summer Study report
indicates a continuation in this direction. It recommended:

that there be initiated a program of development of
new curricular patterns and instructional materials for
all students beginning with the start of junior'high
school.....these new patterns and materials propose to
utilize the potential of experimental and investigative
activity as a spring board to the acquisition of skills,
to understanding and to the development of the ability
to think.

The successful operation of the economy of our land is dependent
upon a cadre of workers content in, and capable of, filling the wide
range of occupations; therefore, programs should be developed and oper-
ated in keeping with state, national, social, economic, and psycholog-
ical needs.

Placement of technical education graduates is common, and all infor-
mation indicates that well-prepared graduates of technical programs are
in great demand. Placement is a part of evaluation essential for an
effective technical education program as is the determination of how well
the technical programs meet the total needs. Consequently, it is impor-

tant that placement and follow-up records are maintained.

Characteristics essential for effective technical education in high
schools are: programs begin not later than the tenth grade; school days

contain seven or eight periods per day; and students are selected from
the upper 50 percent. In junior or community colleges, the characteristics

*Mr. Knodbel is Acting Assistant Director, State Vocational Service
Branch, Division of Vocational and Technical Education, U. S. Office of

Education, Department of Health, Education, and Welfare, Washington, D. C.

**Rutgers - The State University.
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are: the administration understands, supports, and places technical
education on a par with college transfer programs; the general education
values of specialized subject matter courses and related courses are
recognized; and the curriculum provides 50 to 60 percent of time for
specialized subject matter, 15 to 25 percent for mathematics and science,
10 to 15 percent for auxiliary courses, and 10 to 15 percent for general
education.

, Effective technical education must be based upon the knowledge and
skills essential for those occupations supporting professionals. Ade-
quate time--approximately 1,000 clock hours - -must be allotted to special-
ized subject matter. Additionally, the administration, particularly in
a comprehensive institution, must understand and fully support the tech-
nical education program; and placement opportunities and follow-up studies
of graduates must be provided and conducted.
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RATIONALE AND NEED FOR TECHNICAL EDUCATION
by

E. L. Kurth*

The population of the United States and the changes in it effect
education and the role education must play in the lives of all people.
Some of the changes which will affect education, and especially programs
in all occupational education, have occurred in the last five years.

The trend is toward a much more educated people. The average high
school graduate today will complete more than twice as much education as
his parents had. The fall of 1965 saw 54 million people in school in the
U. S. This was one-fourth of the total population. By 1985, it is esti-
mated that one-half of our total population will be in school.

Of the 54 million persons in school in the fall of 1965, there were
12.7 million in high school. That spring there were 2.3 million high
school graduates, or au increase of 93 percent since 1955. It is esti-

mated that 71 percent of the seventeen-year olds in school today will
graduate from high school, and 30 percent will enroll in college.

In the employment picture in the past decade, there has been a
40 percent increase in jobs for high school graduates and a 10 percent
decrease in jobs available for those without high school education. It
is estimated that those with a high school education will earn, in their
lifetime, $100,000 more than those with only eighth grade education.
Those who graduate from college will earn pool000 more.

The labor force of the nation is considered to be all those people
who are capable of earning their living by working, including the unem-
ployed. The work force is considered to be those who, over a major part
of any year, are actually employed.

At current levels, the average American male enters the work force
full-time between his eighteenth and nineteenth birthday. Today, the
average young man of twenty can expect another fifty years of life spent
as a worker and seven years spent in retirement,

Who, then, in the U. S. civilian labor force is working today? The
U. S. Bureau of Labor reported that in July of 1964; T4lege were 70.46
million people working, in July of 1965, some 72.8 million, and in April,
of 1966, 73.4 million were working with only 3.6 million or less unegployedi
In July of 1965, there were 6.4 million teenagers employed or 700,000 more
than in July of 1964. Of our non -white population, 7.7 million or 8loq000
more were employed than in 1964. There were 22.8 milltcm women employed
or one million more than in 1964. Factory workers nwooered 18.1 million,

*Dr. Iltrth is Associate Professor, Junior College Center, College
of Education, University of Florida

**University of Florla,-.
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up 800,,000 over the previous year. The total of non-agricultural workers
was 61.1 million.

From 1961 to 1965, industry provided some six million new jobs which
were not in existence before, with only a small percentage of new jobs
provided by government programs. Indeed, with the decrease in the birth-
rate from 23.4 per thousand in 1958 to 19.3 in 1965, there is concern that
the increase in Gross National Product will slow down in the future because
of lack of workers. This is in stark contrast to the predictions that
with automation taking over, from 2 to 10 percent of the work force could
do all of the necessary production and services of the nation; and the
society and economy would have to devise something of an educational or
recreational nature to occupy the time of the rest of the people.

In November of 1965, the Bureau of Labor reported that two-thirds of
the work force was engaged in service industries and one-third in goods-
producing industries. Of the 86 million people in the work force pre-
dicted by 1975, women will comprise 30 percent of them. At present, nine
million of the women in the work force are in clerical jobs, seven million
in service occupations, and four million in factory jobs. The percentage
in professional and technical jobs requiring higher levels of education
has actually decreased slightly.

The Florida Industrial Commission has reported an interesting rule
of thumb as to the effect on a community by an industry which comes in
and provides 150 new jobs. The U. S. Chamber of Commerce uses similar
figures. One-hundred-fifty new jobs will bring 444 new people into an
area. This will mean 168 more households and 111 additional jobs in
trades, building, and services. It will also mean 76 more school-age
children. For the economy, it will mean $885,00 in increased personal
income, $405,000 in bank deposits, and $500,000 in retail sales, includ-
ing 160 new cars in the community. It will also mean that of the new
employees, some 50 will come from the farms in the community.

It is often asked what contributes to or causes the great increase
in jobs in industry? It is more than the increase in Gross National
Product, although just the increase in the economy accounts for many
jobs. Much of the job increase is due to research done to develop, dis-
cover, and improve the products and goods we already have. The "research
race" is what it is called by many; and it is admitted by almost every
nation, including France, that this is a race the United States is win-
ning. Europe has been concerned for some time about the "brain drain"
which has been luring some of the best scientists and engineers from
their countries to America. From 1952 to 1961, 30,000 engineers, 14,000
physicists, and 9,000 scientists left Germany, France, England, and
other western European countries to come to the U. S. A. Research in
the United States is said to be its sixth largest industry. In 1965, we
spent 20 billion dollars on research. We have 23 researchers per 10,000
population at work, compared to 18 in Russia, and even fewer amounts in
all other countries. In 1965, it was estimated that the United States
had 800,000 employed scientists, engineers, and technicians in research
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and development. The results are, of course, computers, missiles, space
satellites, jet airplanes, new products in optics, drugs, biochemistry,
bioengineering, synthetics, food, fibers, automated equipment, as well
as the hundreds of new appliances considered necessary in our homes,
offices, and automobiles. The educational requirements for a researcher
are the willingness and ability to learn, solve problems, analyze results,
know principles, and apply these to solve new problems.

What about the new areas defined as technology and which require
technicians? Some of those identified are as follows:

1. Systems Engineering (mechanical and electronic combined).
This involves new developMents in power control and the
rapidly developing field of fluid power.

2. Automation Engineering Technology (production and manufac-
turing). This requires new knowledge and skill in dealing
with power sources, control mechanisms, and study of the
econanic feasibility of such developments in manufacturing.

3. Instrumentation Technology (hydraulic and electronic con-
trols).

4. Materials Engineering (new synthetics as well as new uses

for materials long used). Metals, plastics, ceramics,
gases, liquids, and fibers.

5. Biomedical engineering (instruments and devices).

6. Oceanographic research.

7. Astronautical research and developments.

8. Water use and treatment.

9. Agricultural technology and research.

10. Conservation of natural and human resources/technologies.

11. Municipal works technologies and municipal services.

12. Quality control technology.

These are only a few. For example, in quality control, same large
industries engaged in defense work and rocket and missile manufacture

employ from one of every six to one of every ten workers as a quality

control technician. When reliability of the product is necessary to the

seventh decimal place, it is easy to see that the characteristics of

technical education are precision, accuracy and reliability.
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The American Chemical Society reports in a special "Careers" issue
of its weekly magazine, Chemical and Engillegrimam, that the shortage
of chemists and chemical engineers threatening the chemical industry is
paralleled by a shortage of chemical technicians who can perform routine
laboratory work to free the professionals for more creative work. A
company executive says, "I'd hire every technician I could get my hands
on." The magazine also reports that the ratio of technicians to profes-
e.onals is generally higher in production than in research, and cites
one production-oriented company which employs over fifteen technicians
for every professional in its production department.

The overall need for increasing numbers of technicians and people
with an increasing amount of technical education is reflected in the
U. S. Bureau of Labor statistics for 1965, which indicate an annual need
for about 200,000 technicians and less than 75,000 enrolled in all fifty
states in post-high school technical education programs.

The "disaster gap," as it has been called, increases each year unless
more qualified people enter the program or the economy expansion slows
down or stops; and business, industry, and the society will not permit
this latter possibility to occur. Education must provide the qualified
people or private agencies will step in to do the job.
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TECHNICAL EDUCATION
AT THE HIGH SCHOOL LEVEL

by
Frank Stewart*

Two questions arise in a dialogue on technical education. One is,
"What does technical education mean?" and "Who is a technician?"

The study, Technical Manpower in New York State, defines the tech-
nician as:

mid-way between the craftsman and the engineer or

I scientist.

Gray areas exist within the boundaries of this definition. The
technician is a person concerned with the daily application of scientific
principles and/or one or more aspects of design.

The term "technical education," as applied to secondary education,
and also as applied to sane institute level programs, is often misused
and debased. Very often, programs which are distinctly trade or craft
oriented, are mislabeled as technical. In some high schools, industrial
arts shops are labeled as technical shops, and some institutes label
every shop as a laboratory- -the machine shop was called the metal work-
ing laboratory. The laboratory is a place where scientific principles
are demonstrated and applied, involving: measurement, observation, and
report writing based on data collected. The laboratory may also involve
the use of industrial proto-type equipment.

Quality technical education at the secondary level has never reached
its full potential. When a technical program is given as an adjunct to
a trade program in the same building, the best quality students are not
always attracted. When pairing of programs is necessary, a stronger tech-
nical program seems to result if it is paired with an academic program.

Another deterrent to the expansion of technical secondary education
has been the cost of initiating and supporting such programs.

Today, there is a school of thought which believes all specialized
education should be deferred to the post-high school years and that early
specialization is harmful to the pupils. This is undoubtedly true if we
start to train a pupil at the age of fourteen for a specific job that will
be non-existent four years later. It is educationally sound to allow the
sixteen-year old student to study electronics or architecture, if he is

*Mr. Stewart is Acting Principal, Brooklyn Technical High School,
New York.

**Rutgers - The State University.
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motivated and capable, rather than delay it until the age of nineteen

or twenty.

The objectives of technical education at the secondary level are:

1. To prepare the graduate for employment in an entry job

in one of the major technology areas.

2. To prepare the graduate for admission to colleges of

engineering or science.

3. To provide the student with a broad general education

which stresses the humanities as well as science, mathe-

matics, and technology, and which provides all pupils

with salable skills.

Courses should not be terminal in the sense that the graduate is

not prepared or motivated to seek higher education.

The realization of these objectives requires a student body capable

of profiting from a quality technical secondary program, a suitable cur-

riculum, competent staff, and an appropriate physical plant.
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THE TECHNICIAN AND HIS JOB
by

Fred Thornton*

For the purpose of this discussion, we will assume that we have

defined and identified the technician. We have a reasonable idea of the

general groupings presently in existence and likely to arise in the near

future. My remarks will be primarily from the viewpoint of the employer.

The classification of technicians differs greatly from industry to

industry. In research, production, business, and service industries,
there are many diversities in job titles, descriptions, and duties of

technicians. For example, in production we find technicians engaged in

maintenance, installation, servicing, expediting, and other activities,

while operating within the general classification of mechanical techni-

cian. Jobs and terminologies are changing now and will change even more

significantly in the next few years.

The following elements or criteria are frequently used in establish-

ing job descriptions for technic positions:

1. Job knowledge.

2. Personal requirements.

3. Physical application.

4. Job conditions.

5. Mental requirements.

6. Accountability.

7. Direction of others.

Usually, separate descriptions will stipulate beginning employment

factors, and others are prepared for more advanced classifications.

Periodically, the performance of technicians is evaluated on the job.

These evaluations usually include areas and point values that may be used

to determine salary increases and promotion to other jobs. Included are:

1. Job knowledge.

2. Analysis and initiative.

*Dr. Thornton is Supervisor of Mechanical Training, Tennessee Eastman

Corporation, Kingsport, Tennessee.
**University of Florida.
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3. Personal requirements.

4. Accuracy and reliability of work.

5. Responsibility for cost and service.

6. Application--industry and attendance.

7. Leadership.

Jobs requiring technicians are usually classified in term of train .

ing received. In large industries, there is a need for training in
broad areas, enabling the technician to qualify for a variety of assign-

ments. It is not suggested that the training program be a series of

exploratory experiences such as general shop, but rather in the broad

areas such as electronics, civil drafting, design, etc. Often industry

provides the specific training on particular equipment or processes after
Li

the technician is employed and has become familiar with his job. Pro-

grams for training technicians should include a common core in mathematics,
science, and communications which develops within the individual a poten-

tial for growth.
Li

Technician job titles and descriptions are changing rapidly and will 11

continue to do so. It is anticipated that new areas and emphasis requir- Li

ing technicians will occur in such fields as medicine, social service,

mechanics, agriculture, education and training, and safety and plant pro-

tection.

Attention should. be given to educational services for technicians

after employment. Often special needs will develop after the technician

is employed, and the educational Institution will have an opportunity to

be of further service to the technician as well as to maintain a close

association with industry.

In conclusion, the following points are offered for consideration:

1. Industry needs technicians trained in occupational clus-

ters to permit flexibility in job assignments within a

particular technology.

2. Technicians must be competent in the areas of mathematics

and science.

3. Speaking, listening, and writing skills are usually essenw

tial if the technician develops fully.

4. Instructional methods and laborator: practice should develop

critical ti4Aing skills and ability to see the "whole

system" or process rather than isolated stages or Individual

units.

5. To be successful, the technician must(' he able to follow

instructions and work well with fellow employees.
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THE ROLE OF TIE PUBLIC SCHOOLS
AND ADULT EDUCATION

by
Ralph C. Wenrich*

It is assumed that every educator is interested and committed to
the total development of the individual. It is further assumed that an
educator's primary concern is the discovery and the development of human
talents as they relate to employment.

These trends are apparent in the role of education: (1) changes in
our society place a major responsibility on tile school to prepare people
for work; (2) education for work - -as a responsibility of the public
schools--has been accepted in theory but not in practice; (3) programs
and practices must catch up with stated policies (the public is demanding
the development of special talents in children); (4) vocational education
must and is being perceived more broadly to meet the public demand; and
(5) diversity in educational programs is an absolute essential--a shift
in emphasis is needed.

Education for work involves: cognitive learning, affective learn-
ing, and motor or manipulative learning.

Preparation for work must provide general education experiences.
Each complements the other, since making a life and making a living are
intertwined. The schools must help youth make the transition from
school to work.

Education for$mork is a continuing process with the following out-
comes:

1. Children will acquire a knowledge of the materials of
our culture and develop a knowledge of how to use them.

2. Children will develop an understanding of the world of
work and how they relate to it.

3. Children will acquire an understanding of the meaning
of work in their lives and appreciate this understanding.

4. Children will develop a respect for the dignity of work
and appreciate the value of work to a society.

Children will experience and appreciate good. workmanship.

Children will develop good habits of work.

*Dr. Wenrich is Chairman, Department of Vocational. Education and
Practical Arts, The University of Michigan.

**Rutgers - The State University.
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7. Children will discover and develop special apti-
tudes and talents and relate them to productive
activity.

8. Children will develop tentative career plans based
on strengths and weaknesses and an understanding of
the world of work.

9. Children will acquire specialized training for entry
into the world of work prior to terminating their
formal education programs.

L

10. Children will develop their capacity for continued
learning in order to maintain their efficiency as
workers.

11. Ultimately, adults would avail themselves of oppor-
tunities for additional training in order to main-
tain employment stability.

These concepts are of little value until translated into programs FL]

based on good teachers, excellent facilities, financial support, and
quality leadership. ri

Li

School systems must give attention to the following: (1) general

education; (2) vocational guidance and career planning; (3) specialized
vocational, and technical programs; (4) placement services for employ-
ment bound youth; and (5) continuing programs of general and special
education.

In order to give attention to these areas, the following principles
of operation are listed:

1. Instruction must be given in the current fields of
demand.

2. Programs must be planned in relation to local demands

fl

r]

for youth and employers.

Qualified persons must be employed to give leadership
in the development of specialized vocational-technical ri

education programs.

5. Teachers 1-.1-3t be employed who themselves are competent

in the fief a in which they will teach.

3. Larger units of school administration must be utilized.

6. Faculty members of all subject matter areas and spe-
cialized vocational education programs must be involved
in the development of the entire instructional program.
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7. Adequate buildings, facilities, and equipment must be

provided.

In the end, education should be determined not on cost alone but on

what is best for the people. If the public schools will not meet the

future, societal needs, another agency will.
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PART III

DESCRIPTION OF THE TECHNICAL EDUCATION STUDENT
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A STUDY ON THE FACTORS OF JOB SATISFACTION AND OW THE
LEVELS OP JOB-RELATED ATTITUDES AMONG

DISADVANTAGED WREERS
by

Joseph E. Champagne*

A comprehensive project was initiated in March 1965 by the South
Carolina Committee for Technical Education, to determine on a prelim-
inary basis the relative importance of job-related motivational forces
among disadvantaged workers. A secondary area of investigation involved
a determination of the differences in job-related attitudes among var-
ious subgroups of this population of disadvantaged workers. The need
for such a study has long been evidenced by the rapid utilization of
such workers in proactive positions within our economic environment as
a result of the many state and federally supported programs of voca-
tional training and retraining of underprivileged, disadvantaged work-
ers. Such a study was severely needed in South Carolina whose illiter-
ate population is large, whose economic growth is extremely pronounced,
and whose vocational programs are actively operating. It was felt that
unless such information were collected and made available, some of the
efforts of these programs would be lost or diminished.

In order to obtain the desired information, trainees of the fed-
erally supported Special Training for Economic Progress (STEP) were
used. This is a massive vocational training program which has trained
over 7,000 persons in South Carolina during the past two years. The
trainees are generally underprivileged citizens who receive up to thirty-
four weeks of vocational training.

Two instruments designed to assess the relative strengths of fac-
tors of job satisfaction and to measure the levels of attitude were con-
structed following rigorous psychometric procedures. The instruments
were bound in a booklet which was prefaced by a detailed personal his-
tory questionnaire. This personal history information gave the data
necessary to study different groups within the sample, for example, male
versus female, young versus old, etc.

Data were collected on nearly 700 STEP trainees during the month of
June 1965, using the motivation-attitude booklet. The results were then
carefully analyzed, not only for the sample as a whole, but also for 63
subgroups based on sex, age, race, length of time in training, geographic
area of residence, and various combinations of these five factors. In
addition, the attitude data were analyzed on 3 additional groups, based
on the employmenb history prior to STEP training.

*Dr. Champagne is Director, Division of Research, South Carolina
Committee for Technical Education, Columbia.

**University of Florida.



In general, it was determined by this study that underprivileged
workers do have a pronounced need hierarchy within their motivational
scheme. This hierarchy varies across race, sex, and economic environ-
ment of the place of residence, but does not vary much with age and
evn less with increased exposure to job training programs. Of partic-

ular importance is the fact that this pool of citizens regard their

responsibility to a job as most important. The standard reward of pay
is of relatively low importance but is more important than the fear of

job severance or the fear of reprimand which are of extremely low impor-

tance. These facts point out the need for an employee-oriented super-
visory pattern which rewards good behavior by praise and recognition
as well as by financial rewards. These citizens have long been deprived

of any form of recognition, acknowledgment, and acceptance, and these

factors loom important in their need structure. These findings not only

have obvious implications for the industrial market which is employing

these trainees, but also to those structuring curricula and counseling

programs for future job training programs.

What does the material-developed by the study mean, and how might

the findings be put to use? First of all, there are certain conclusions

that are warranted rather strongly. The underprivileged worker has a

high need to prove to himself and to others, especially those of the

referent group, those to whom he aspires, and those who have social and

economic control over his well-being, that he is an asset to society and

not a mere liability. He has to prove that he can carry his own weight

and that he is a responsible person--that is, that he knows his duties

and has an inner need to live up to these duties and responsibilities.

While he is aware of his role, he also demands in return, .ther strongly,

recognition for his potentialities, at least the opportunity to prove

them. The data show without much question that these intrinsic rewards

are far more important than the standard reward of pay. While there is

no doubt that pay is important, it is certainly less important than

intrinsic rewards.

It becomes obvious that an over emphasis on salary, to the detri-

ment of other job rewards, is not consistent with the findings of this

study. Of course, much research on other workers not classed as under-

privileged has demonstrated that pay is by far not the most important
motivating force on a job. It can well be an incentive to seek and

retain a job but it is not, generally considered as an on-the-job moti-

vational force as great as other intrinsic and psychological forces.

The study clearly points out the importance of departing, once and for

all, from the early theory of the purely "economic man" concept. Man,

in this case the underprivileged man, is motivated not by a fear induc-

ing boss, but rather by a considerate yet directive superior. Most

leadership studies today are so vividly bringing out this fact, and to

repeat them here would serve no purpose. But the point is that the

data from this study has demonstrated the validity of extending these

modern theories even to those workers who are being trained for purely

the entry, blue collar occupational level.

J
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It seems very evident that a basic guidance and counseling program
in job training efforts is a necessity in order that the long under-
privileged trainee may be more forcefully brought to the realization
that he is being given a chance for improvement and that he will be
expected to fulfill new roles. He will be expected to behave differ-
ently as he accepts the challenge of economic progress and evolution.

r
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THE STUDENT IN PROGRAMS OF
TECHNICAL EDUCATION

by
John Henderson*

The student in technical education programs is not easily defined;
and perhaps there is no real need for a definition, since technical edu-
cation is providing him with occupational proficiency, development of
self-reliance, and a sense of responsibility toward community and civic
needs.

The developing technological economy depends less and less on jobs
that require limited amounts of education and skill, which previously
served as a beginning point for young workers entering the world of work.

Today, the personal satisfaction of economic needs requires adequate
skill and education to gain initial placement in a job offering steady
and continuous employment. Today's average youth will shift occupations
at least five times in a lifetime; therefore, a continuing education pro-
gram is necessary to allow the worker to keep pace with technological
advancements.

The following have a bearing upon the students in technical programs:
personal experiences; easy access to community colleges which makes it pos-
sible for students to try even without home support; the influence of
friends not in college; conflicts of interests with part-time work; purely
academic, collegiate experiences; a less than competitive spirit; the role
of the parents; and less opportunity for "joint effort" study in dormitor-
ies, fraternities, and sororities.

Young persons, the mature, out-of-school, employed or unemployed,
the craftsmen, skilled tradesmen, highly-skilled technicians, engineering
technicians, and professionals can profit from technical education. Tech-
nical education may be sought to improve the employment picture or to
maintain minimum effectiveness in the worker's present capacity.

A system of education that is open ended, with freedom
for mature students to enter, leave when fruitful exper-
iences seem more fruitful, and then re-enter, can be a
reality through coordinated efforts of :public schools,
community colleges, vocational schools, universities and
employers

is redommended in the report, achmicauailLelpericarl_____Esnamr..

*Mr. Henderson is Assistant Director for Two-Year College Programs,
State University of New York at Albany.

**Rutgers - The State University.
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Technical education with orientation for and preparation for post-
secondary programs can be offered successfully in the high school to
allow students to reduce or eliminate coursed in collegiate or technical
programs. A repercussion would develop only when a fraction of the high
school students were afforded this opportunity for preparatory technical
work. However, intensive technical programs during the high school years
is narrow preparation.

In selecting students for technical programs, one should review the
applicant's grades, rank in class, college entrance examinations, and
interview the applicant relative to his interests and potential ability.

Students for the technical programs will be high school graduates
from general or pre-technical programs, college drop-outs, returning
servicemen, women, high school drop -outs, and persons with a middle or
lower class social background.
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THE STUDENT IN PROGRAMS OF TECHNICAL EDUCATION
by

William W. Purkey*

White rats and college sophomores have been the subjects of an
amazing amount of psychological research; yet we know only a little
about rats and even less about the post-high school student. Perhaps
the reason for this situation lies in the preference of psychology for
an exploration of organic drives and for an emphasis on an atavistic
approach toward understanding people. In order to gain a more holistic
and humanistic grasp of the student, this paper will present a more sub-
jective, internal viewpoint and try to see the student as he might see
himself.

In spite of the fact that today's student is more affluent than
ever before (better educated, better clothed, more comfortably housed,
healthier, etc.), chances are that he sees his life as more impersonal,
more competitive, and probably more threatening. Often he is separated
from both fellow students and teachers. Many times he is merely a sta-
tistic, a grade-point average, a student number, an address on an IBM
card. He even gets letters from machines, which one day may begin,
"Greetings: You are hereby ordered for induction into the Armed Forces
of the United States." Coupled with this generally threatening situa-
tion is the student's low self-esteem which was developed during his pub-
lic school career.

By the timehigh school is over, many students who graduate (as
well as most of those who do not), are firmly convinced that they are
generally poor bets as far as further schooling is concerned. The
reason for this belief is not that the student is incapable or stupid
but is that many teachers have built this n'. Live self-concept into
the student by giving him a lot of rich experience in failure. A. major
challenge *of the technical school is to reverse this negative self-
picture that so many students have.

It is fortunate that self-attitudes do not change readily, for if
they did we would not have personalities. Yet marked changes in criti-
cal thinking ability, stereotyped attitudes about self and others, and
dogmatism can be made during the post-adolescent period, particular
and primarily during the first two years after high school--the years
when technical education is likely to play a big part.

What, then, can be done to improve self- attitudes? This paper would
like to suggest three ways: (1) give students honest success experiences
in worthwhile activities (success breeds success and failure breeds fail-
ure); (2) give students the feeling that they are of worth and value

*Dr. Purkey is Assistant Professor, College of Education, University
of Florida.

**University of Florida.
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(personal interest in and respect for the student); and (3) encourage a
feeling of commitment of students and faculty to each other and their
subject.(students are changed only by those things which have personal
meaning and importance to them). Together, these approaches should pro-
duce graduates of technical education who are both competent technicians"
and successful human beings.
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PART IV

ADMINISTRATIVE STRUCTURE OF TECIMICAL
EDUCATION INSTITUTIONS
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THE ADMINISTRATOR'S ROLE IN PROVIDING SUPPORT
FOR EFFECTIVE FACULTY - STUDENT DIALOGUE

by
David C. Epperson*

The administrator's responsibilities for providing space, personnel,
and instructional resources are well recognized by those conducting the
affairs of post-high school vocational and technical education. However,
their responsibilities as stimulators of educational innovation, designed
to cope with the emerging realities of our rapidly changing world of work,
are not so clearly understood. Administrators are often unprepared for
their role as shapers of a supportive educational environment. With the
accelerated expansion being experienced in the community college movements
it is easy to get caught up by the pressures of building, financing, and
public relations to such an extent that there is little time left for
facilitating the establishment of an effective climate for learning.

It is my intention in this paper to focus on the administrator's
responsibility for providing an educational environment that makes it
possible for students to learn to adapt themselves to fluctuating occupa-
tional circumstances.

The current articulated purpose of post-high school vocational and,
technical education, as I understand it, is not simply to transmit infor-
mation or to develop specific skills, but rather to help students develop
a readiness to make adaptations to a rapidly changing industrial scene.

Learning how to learn means learning how to become more flexible, and
learning to be more flexible is indeed a complex task. It often requires

modifications in the student's basic style of approaching the world.

If we assume the responsibility for developing this flexible learner,

we are taking on quite a different responsibility than our predecessors

who were preparing individuals for more static careers. By assuming the

task of developing the capacity for what John Gardner calls, "self-

renewal," we have increased the complexity of our mission significantly.
We are no longer concerned with the development of specialized skills,

for now we must focus on helping students acquire an all-pervasive style

of approaching work.

How can those of us concerned with post-high school vocational and

technical education assist the student in his efforts to prepare for a

career of continual change?

First of all, we need to help him learn to think of himself as a

flexible person.

Asimadow~reirrAwa, Aolionift..~.orrlogooMAAA

*Dr. Epperson is Associate Professor of Higher Education, College

of Education, University of Illinois.
**University of Illinois.
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Second, we need to help him develop enough self-confidence to be
able to take risks. The flexible person is the "risk-taker."

Third, we need to stimulate, or more appropriately, emancipate his
"curiosity motive." Our educational system tends to do serious damage
to native curiosity.

Our major responsibility, then, is to generate a supportive inter-
personal environment where the student can learn to be flexible, where he
an gain self-confidence, and where his natural curiosities can be freed.

What are the dimensions of such an environment?
1.

Let me suggest that an appropriate interpersonal environment for
developing adaptability on the part of students can best be created where:
(1) effective two-way communication between teacher and student is estab-
lished; (2) status differences between the teacher and student ar,
reduced; and (3) the relationship tends to be emotionally close.

When Tyler (1964) asked a group of educators to specify the charac-
teristics of an ideal teacher- student relationship, three similar dimen-
sions were identified. It is interesting to note that these same three
dimensions were specified when a group of psychotherapists of quite dif-
ferent theoretical persuasions were asked to characterize the ideal thera-
peutic relationship (Fredler, 1950). This may suggest that any inter-
personal relationship that is meant to be the source of significant
growth and development involves two-way araraunisalioni-
tionshi which tends to be emotional) close.

The characteristic of adaptability is a dimension of personality,
not simply a composite of information or a specific skill. To effect a
significant change in personality is a much more difficult task than
transmitting information or teaching specific skills. Hence, it is no
wonder that vocational and technical preparation for our rapidly changing
world deamnds new methods of instruction that provide education in depth.
In the same way that a therapist has personality change as his goal, the
teacher of vocational and technical education has the responsibility of
assisting the student to develop adaptability, which often requires sig-
nificant modification in the student's basic style of approaching the
world (his personality).

Let us look at each of the components of the definition of an effec-
tive teacher-student relationship, as I have characterized it, so that we
can see more clearly the nature of the problems of building an educational
climate where students can learn how to learn.

In discussing effective communication, the first component of an
effective relationship, I would like to include four major elements. Corn

munication that is truly two-way demands some degree of mutual acquaintance.
The teacher and the student need to know something about one another. Sec-
ondly, to learn to know one another demands mutual accessibility. Accessi-
bility, then, becomes a prerequisite to effective communication. Thirdly,
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the teacher must be willing to help students with a wide range of prob-
lems. Communication cannot be restricted to the specifics of a course.
The goal of adaptability can only be achieved if the teacher deals with
many dimensions of the student's personality. Finally, effective com-
munication also demands agreement on the "rules of the game." Teachers
and students need to reach consensus as to what to expect from one
another.

The second component of an ideal relationship, peership, is reflected
in dialogue where status differences are not evident. Teachers do not
expect students to defer to them, and students do not feel the need to be
ingratiating. Furthermore, democratic procedures are followed--students
are involved in the processes of decision-making. A cooperative rather -
than a competitive climate is found, for competition with its attendant
evaluation creates status differences between faculty and students. Also,
mutual respect, trust, and honesty are evident.

The third component of an ideal relationship, emotional closeness,
is reflected when both participants in the dialogue share with one another
their personal concerns. Neither the teacher nor the student feels the
need to be guarded' or defensive. A teacher who provides an emotionally
close relationship is one who attends to the individual needs of students.
Mass treatment cannot be intimate treatment; hence, there must be an
expression of interest in each and every student in the ideal relation-
ship.

I have delineated above what I consider to be Important dimensions
of effective faculty-student relations if preparation for adaptability
is to be achieved. It is my thesis that an administrative strategy that
supports these types of faculty-student relations facilitates the process
of learning how to learn. Specifically, I will outline some steps that
administrators can take to generate a more effective climate for the
development of flexibility in students so that they can adapt to the
demands of our contemporary industrial world.

First of all, let's attend to what can be done administratively to
facilitate lively and meaningful exchange between teacher and student.
Unfortunately, there are few generalizations based upon research that can
be drawn upon by the administrator. At Illinois, we are engaged in a
series of studies to try to discover what can be done administratively.
Our work is currently at a very primitive stage of development, but we
have identified some factors which very well may contribute to the growth
of different climates of learning. At this point, most of the factors
identified have only an hypothesized relationship to the quality of
faculty-student relations.

In presenting these factors, I will not attempt a thorough analysis
of each. My intention is simply to offer to those involved in administer-
ing post-high school vocational and technical programs, a number of pos-
sible points of leverage if they wish to move toward improving the climate
for "learning haw to learn" on their campuses,
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In looking at the first component of an ideal teacher-student rela-
tionship, that is, establishing communication with the student, may I sug-
gest the following factors, all of which can be influenced to some degree
by the administrator. The first group of factors is thought to influence,
especially, the accessibility of faculty to students, and students to
faculty.

Organizational size has often been thought of as a variable which
influences the accessibility of faculty to students. There is not, how-
ever, substantial evidence to support the relationship between size and
accessibility. In a recent study of Illinois junior colleges, it was
found that the number of full-time students was related to faculty-student
rapport (Wenner, 1966). However, it seems appropriate that this finding
should be approached cautiously, since other factors regarding the way in
which the campuses were organized were not controlled. It has often been
thought that the size of the curriculum unit, that is the number of.stu-
dents enrolled in any one curriculum, would be related to the quality of
student-faculty interaction. However, findings of Vreeland and Bidwell
(1966) in a study of an eastern institution, and our study at Illinois of
a midwestern university (Epperson, 1966) seem to indicate that the number
of students enrolled in a curriculum has little relationship to the qual-
ity of faculty- student interaction. It seems logical, however, that the
faculty-student ratio would have some impact on faculty-student inter-
action. Administrators need to concern themselves with size in planning
for their institutions.

A second factor which needs to be considered is plant planning. It
seems important to give recognition in designing buildings to such var-
iables as accessibility of faculty offices to students. A report by a
journalist on the progress of an institution that recently moved from an
old site to a new site seems relevant here: "Students complained that at
the new campus) they did not have the informal contact that they had at
the (old campus) where all faculty offices were off one corridor and it
was easy to drop by for a chat. .at the new campus where all faculty
offices are in a separate twenty-eight story building, faculty members
are physically removed from students (Dunbar, 1966).

In addition to office accessibility, the eating arrangements made for
faculty and students seem relevant. At an institution where I served on
the faculty, a major eating place for both faculty and students was the
Student Union. A separate room in the Union had been set aside for fac-
ulty use only. One day upon hearing students complain about the unwill-
ingness of faculty to eat with the students, I asked them who had estab-
lished the eating arrangements in the Union. The students believed that
the faculty had arranged for this separate room. The conversation that
I subsequently had with faculty members indicated that they were of the
belief that the students had arranged to have a separate room for faculty,
since it was the faculty's conviction that students wouldn't appreciate
having them invade their privacy. It was necessary to conclude from the
information that I gathered that the faculty and students were unaware of
the sentiments of one another and that the eating arrangement; which had
established an apartheid system were separating students and faculty on
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the basis of "pluralistic ignorance." It seems obvious that administrators
have the responsibility for setting up opportunities for students and fac-
ulty to get together on an informal basis. When one plans a campus, this
factor needs to be considered. It is possible to design a campus that will
make it easy for students and faculty to have some form of informal con-
tact. On the other hand, when one visits some campuses, it appears that
every effort has been made to insulate the faculty culture from the student
culture.

There are numerous organizational procedures which have the potential
of influencing the quality of student-faculty dialogue. For example, the
type of advising system that is found on campuses can influence contact
between faculty and students. Some institutions hire professional advisors,
a procedure which, while relieving faculty of one chore, also serves to

separate faculty and students, one from the other. Administrators can
influence the type of advising program that an institution establishes.

Another organizational procedure that can have an impact upon faculty -
student interaction is the scheduling of teaching loads. Administrators

assume responsibility for establishing equitable assignments for faculty.
For some reason, we in the academic world feel as though it is essential
for students to spend at least fifteen hours each week in formal classes;
and on many campuses, where vocational and technical subjects are taught,
a teaching load of fifteen to twenty hours is not uncommon. There is
little reason to believe that there is anything sacred about fifteen "con-

tact hours." What would happen if students were asked to meet with fac-
ulty less often, but in a more intensive fashion? We have given this
alternative little chance to be tested. Administrators are in a position
to encourage innovations in teaching that would permit a reduction in the

number of formal contact hours, freeing teachers and students alike for

more informal contact that might be much more productive than additional
lectures in developing adaptability on the part of students.

Faculty personnel policies are also within the sphere of influence

of the administrator. In the recruitment, orientation, and rewarding of
staff, the administrator can have an impact on the accessibility of fac-

ulty to students. Establishment of rules and guidelines is not whatl

have in mind. The use of the administrator's position to stimulate and

shape the standards and expectations of faculty is within his power. For

example, the administrator can encourage faculty to be in their offices

on a regular basis so that students can drop in for conversation. He can

also discourage faculty from being absent from campus for long periods of

time.

Since there is a tendency in the vocational and technical areas to

depend upon part-time faculty members, there is always the problem of put-

ting these faculty into contact with students. In institutions with high

part-time to full-time faculty ratios, one might expect to find a lower

level of rapport between faculty and students. While Wollner' s; study (1966)

indicated a trend in this direction, the relationship was not statistically

significant. It stands to reason, however, that if faculty are on campus

for only a limited period, it is going to serve as a barrier to effective

.59



informal contacts between faculty and students.

Stddent personnel policies can also hhVe an influence on the quality
of faculty-student dialogue. In schools focusing on vocational and tech-
nical education, there is usually a high proportion of students who are
employed on at least a part-time basis. Their schedules of work put time
at a real premium. Many students are on campus only when a formal class
is in session. There would seem to be real advantages to working toward
imDroving the full-time to part-time student ratio since Wenner (1966)
finds a significa,:, relationship between this ratio and faculty acquaint-
ance with students. In view of the fact that work is an economic neces-
sity for many and essential as training for others, it is important for
the institution to take this bit of reality into consideration in their
administrative arrangements. There are steps that can be taken to deal
with the special needs of students who need to work. For example, the
administration can aggressively seek scholarships and loans for students
in need so that they can be more available for informal contacts with
their teachers.

Additional student personnel procedures, such as orientation ses-
sions, informal retreats, and student-faculty activities can contribute
to the type of faculty-student relations that facilitate the development
of adaptability in students.

Let us now turn our attention to an examination of some factors which
may affect the status system. Since emphasis upon status differences
has the potential of doing damage to faculty-student dialogue, it would
seem appropriate that the administrator take steps to reduce status bar-
riers, The place where status differences are most often revealed is in
decision-making. It has been traditional in our educational system for
faculty and administrators to decide upon what is appropriate for students
and then to transmit and enforce these decisions. It has been in only
rather irrelevant areas that faculty have invited students to participate
in decision-making (e.g., when and where a dance will be held). In the
past few years, students have been calling for a greater voice in campus
decisions--decisions which have a bearing on curriculum and instruction.
If educators fail to recognize the students' rights to participate in
significant decisions, they are, in effect, reaffirming the status system.

Status defining factors include campus arrangements that enforce
faculty-student segregation, such as separate faculty dining roams as
was previously mentioned. When a student walks down a corridor and sees
"faculty only" printed on restroom doors, it is a clear-cut reminder of
his status. These indications of segregation in post-high school voca-
tional and technical education may very well reflect the historical link-
age between secondary education and post-high school programs in vocational

and technical areas. It seems imperative for the administration to make
an effort to reduce the effects of this tradition if status barriers are

to be overcome.

Status differences are also evident in certain types of faculty
involvement in student discipline. If the administration has permitted

60

n
LJ



w

tj

faculty to assume responsibility for student discipline, the effects of
a punitive role may be reflected in status differences. If, on the other
hand, faculty,: students, and administrators, as representatives of the
institutional community, jointly participate in the enforcement of order-
keeping policies, the differences in status among the participants will
be less evident.

The ceremonial traditions of an institution have the potential of
being either unifying or status defining. Traditional academic ceremon-
ies with clearly defined status distinctions, which evidentially are
intended as rites of passage, do little to generate peer-type relations.
I do not mean to imply that ceremonial traditions necessarily are a divi-
sive element in the educational community. It is possible to conceive
of ceremonies which, in effect, reaffirm peership in the community of
scholars. Ceremonies might be very effective in intensifying commitment
to a common set of goals, purposes, and the means for achieving them.

Finally, I would like to suggest some factors which can influence
the third component in the definition of an effective faculty-student
relationship, that is, emotional closeness. All of the factors I listed

up to this point are, of course, relevant to an emotionally close rela-

tionship. It i&-..quite difficult to establish a close relationship when
either the faculty or students are inaccessible to one another or when the

faculty insists on maintaining status barriers between themselves and
their students. Here are same of the factors that I see affecting the
closeness of relations between faculty and students.

The factor which has the greatest effect on the closeness of the

relationship is the type of evaluation system employed. When grades are

emphasized, a dimension is added to the relationship that makes it diffi-

cult for the teacher and student to get close to one another. The stu-

dent is always guarded fors'or rear that he will reveal weaknesses. The

teacher, on the other hand, feels the need to maintain distance, knowing

that it may be necessary to make an evaluation of the student that does

not meet the student's approval. The fact that our educational institu-

tions are charged with the responsibility of certifying and selecting

students for roles in society, as well as the responsibility for teaching,

imposes a distance-defining dimension on the relationship. Recently the

University of California at Berkeley adopted a "pass-fail" procedure for

certain courses with the hope that it might de-emphasize the evaluative

role of the teacher. Another evaluation model, rarely found, is the sys-

tem of external examiners, where the student and teacher join in a coop-

erative effort to meet the standards of an external examiner. While this

approach has the disadvantage of emphasizing preparation for an examina-

tion, it does generate a different climate of relationship between teacher

and student, one that has the potential of permitting greater emotional

11

closeness.

Another type of evaluation that can influence emotional closeness

is student evaluation of faculty. Some institutions are moving to a
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system of evaluation of teachers, the results of which are to be offered
as evidence of the teacher's competence. Introducing this evaluation
dimension into the relationship can also create distance between student"
and teacher.

It seems important at this point that a distinction be made between
feedback and evaluation., Every emotionally close relationship has the
component of frank communication between the participants. They let one
another know if there is something in their relationship that is not to
their satisfaction. This feedback is noL, however, a formal instAution-
alized method of communication--rather it takes place naturally in the
course of interaction.

It would seem that the administrator is in a position to affect the
type of evaluation systems that grow in his institution. If he chooses
to support one type over another, he is in effect influencing the degree
of closeness in faculty-student relationships,

The administrator can affect the closeness of his relationships in
other ways as well. If he establishes, through building plans and gen-
eral policies, arrangements which encourage large lectures, he is making
it more difficult for the teacher-student interaction to have a dimension
of closeness. Building plans and administrative policies often encourage
the establishment of large lectures. Administrators have great influence
on building design and on general instrucional policy, policy which in
some respects prescribes educational method.

One aspect of building which influences the nature of emotional
closeness is the privacy afforded by faculty offices. It is a great
temptation for administrators to economize by crowding staff in offices.
It is difficult for a student to be candid with a faculty member when he
knows that he will be overheard. The administrator's insistence on plan-
ning for office privacy can add to the probability of emotionally close
relations developing between faculty and students.

Another opportunity for the administrator to exercise his influence
on faculty-student closeness is in providing the necessary resources for
field experiences when appropriate. When faculty and students are able
to go to the field together to work on common problems, the possibility
that closeness will be generated in the relationship is enhanced. Both
common experiences and an informal context for interacting are provided.

In view of the fact that administrators usually play a significant
role in the selection of faculty, they are in a position to influence
the type of individuals recruited. There are quite different orientations
toward teaching among those applying for staff positions. From letters
of recommendation and in interviews, the teacher's style of relating to
students is often revealed. It is within the power of the administrator
to encourage the selection of those candidates who seem to have the
capacity for relating effectively with students. Too often teachers are
hired strictly on the basis of their academic credentials. A systematic
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recruitment effort is required if a supportive faculty-student climate
is to be generated.

There are still other factors over which administrators have influ-
ence that ought to be considered as contributing to the quality of fac-

ulty-student relations. For example, the system of providing rewards
and recognition for faculty is within the administrator's sector of
influence.' He must make every effort to see that faculty members who
are effective in communicating with students, who do not feel the need
to hide behind their ascribed status, and who have the capacity for
entering into an emotionally close relationship are appropriately rewarded.
If he fails in his efforts to see that these individuals are recognized,
it will be most difficult to build an effective faculty-student climate.

In addition to having influence over policies affecting rewards, the

administrator can take steps to provide a program of in-service training
that, win give attention to the campus interpersonal climate. In-service

sessions can be planned with both faculty and students working together

toward the goal of improving the climate for learning. In-service train-

ing programs often get low priority in educational institutions because

they are activities that can be postponed without apparent immediate con-

sequences. It is the administrator's responsibility to keep long-term

consequences always before him, for if he fails to search continuously

for ways of improving the climate of interpersonal relations on his cam-

pus, he will be neglecting one of the most important aspects of his role.

I am persuaded that there are many actions that can be taken by

administrators to enhance the quality of faculty-student interaction and

hence improve the possibilities for developing the ability of students to

make appropriate adaptations to our rapidly changing industrial world.

It is my hope that those who are being called upon to plan and develop

post-high school vocational and technical education will be able to keep

the faculty-student interaction process central in their thinking as

they make decisions affecting their educational programs. As can be

seen, some of these factors I have mentioned can be influenced directly

by the administrator, such as the accessibility of faculty offices.

Other factors can be influenced only indirectly by such means as approp-

riate staff recruitment and training. Sometimes the administrator may

feel that he is lacking in the power to influence the quality of fac-

ulty-student interaction. In addition, limited resources may restrict

his ability to take action when a need is identified. If, however, when

priorities are being set, major consideration is given to enhancing

teacher-student interaction, the administrator will have taken a signifi-

cant step toward establishing a viable climate for learning.
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THE ADMINISTRATIVE STRUCTURE
OF TECHNICAL EDUCATION

INSTITUTES
by

John Henderson*

Recommendations contained in the report, LTed2:212ExandAhelmerisan
Eq2n9a, concluded that: (1) free public education should be provided to
all Americans through the fourbeenth year, either in junior colleges, com-
munity colleges, or appropriate post-secondary vocational institutions;
(2) most vocational and occupational training should be given at the post-
secondary level; and (3) the opportunity for college education should not
be denied to any qualified American and should be made available through
an appropriate system of loans and grants.

Specific legislation has not f . s yet been introduced in the states to
accomplish this task.

Statewide patterns for technical education--it is obuerved--are under
study and undoubtedly will be revised.

In.New York, the State University is:

committed to comprehensiveness in (the) two-year colleges:
hatmEt114, in the provision of university parallel, lower-
division offerings side-by-side with an array of technician-
level career offerings, but also vertically in the occupational
or career type of offering, We no longer confine our occupa-
tional offerings to those of the two-year technician level but
"...offer programs of any duration short of two years and in
practically any fields of sLill demanded by persons of post-
high school age to remediate their unemployment or under-
employment.

There is a natural tendency for the two-year programs to follow an
uprard trend and arrive at a point where the breadth and depth of tech..
nical programs are quite sophisticated and beyond the ability of many
potential students. Industry has come to recognize the value of graduates
of this level of program and. .0. provide for utilization of these gradu-
ates.

Criiciam of this development lies in the fact that technical posi-
tions.....cover a wide spectrum of job classifications. Most manpower
analysis reports present long-range shortages "not all require the high-
level technician programs. There is a need for greater emphasis on inter-
mediate level technician programs.

*Mr. Henderson is Assistant Director for Two-Year College Programs,
e University of New York at Albany.

**Rutgers - The State University.
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Recent federal legislation....is causing many new developments. In

New York, the Vocational Education Act of 1963 has provided "seed money'
that will allow the development of area vocational schools which will serve,
primarily, the secondary education programs. Some vocational-technical
adult courses will be offered; but the primary responsibility for post-
secondary education is being left to the community college.

The nature of the area school is such that it provides cooperative
education services on a one-half day basis five days a week, updating of
vocational-technical programs, orientation for continuation in a technical
program at community colleges, and needed articulation and positive out-

comes.

The educational and training programs as provided (for) by the

Manpower Development and Training Act (MDTA) and the Economic Oppor-

tunity Act influence administrative patterns. In New York State, they are
outside the two-year colleges with the MDTA programs in the recently
developed skill centers in urban areas. These devote full attention to

meeting manpower needs.

Several organizational patterns for technical education are emerging

in the various states. Nearly all provide technical education on a single

campus. Programs of all types, in all fields, are available to meet the
identified needs of the community the college serves.

U
Maurice Graney, author of The Technical Institute, submits that two

types of technical programs exist. In one, the technician is given train-
1

ing with an occupational objective while the other is educated to work in L

a supporting role. In the latter, emphasis is on an academic approach.

Leadership for the development of post-high school technical programs
has been provided by the technical institute offering curricula closely
related to engineering. The proprietary institutes have tended to be single-

purpose, post-high school colleges offering two -year programs with less

emphasis on "general education."

Accreditation by the Engineers' Council for Professional Development

(ECPD) has been one standard of excellence applicable to technical insti-

tute-type colleges. The public and non-profit technical institutes normally
follow academic administration patterns. Proprietary schools resemble less

the typical academic hierarchy with the owner-president deeply involved in

all operational phases.

Highly reputable technical institutes will continue, but future tech-

nical programs will be developed almost exclusively in community colleges*

Some technical institute divisions continue to exist within univer-

sity systems. The administration.....is typically through a technical

institute director upwards to an academic dean or vice- president.
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Area schools or single-purpose schools are normally administered by
secondary schools and offer vocational and technical programs for in-school
youth, the unemployed and underemployed, and workers seeking to improve
their skills.

Considerable effort is being made by all branches of the Armed Forces ,

to develop technical schools to train supporting technicsl staff to operate
today's complex military equipment. Many colleges allow academic credit
to servicemen returning to college.

Increased development of comprehensive community colleges will limit
e:-:*ollments in apprenticeship programs, business schools, on-the-jdb train-
ing programs, and industrial and correspondence schools involved in single
objective technical education.

Another recommendation contained in Technology and the American Econ-
mwes the establishment of a nationwide system of education through two
years beyond high school. If established, this would require introductory
courses in technical occupations; transfer, career, and specialized pro-
grams; and increased counseling, testing, referral, and placement.

In all of the recent developments in technical and career-oriented
education, no fixed organizational pattern has evolved in the states.
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LOCAL POWER STRUCTURES AND EDUCATIONAL PROGRAMS
by

Ralph B. Kimbrough*

Community power structure is being discussed at various levels of
education and in a number of other activities. It is possible for many
misconceptions to result from these discussions. We mean by community
power structure the distribution of power among individuals in the com-
munity. For example, if you are interested in a program for the city of
Gainetiville and in influencing political conditions in favor of that pro-
gram, you are concerned with locating the people and groups that hold
power, and to what extent, in the city.

Little had been done to study the phenomenon of power in a community
until Hunter published the results of his study of Atlanta in 1953.
Hunter and we are interested in the process of decision-making, and it
is assumed that if we can find out something about the process, we can
influence its operation.

Starting with some smaller studies, Hunter in 1950, made a calculated
study of the people who hold power in Atlanta and how they use this power
to influence decisions. He shocked the academic world when he said that
power in Atlanta was held by a very small monolithic group. The number
of people who made the important decisions could be counted on your two
hands. If the structure were sketched, it would take the form of a pyra-
mid.

Hunter said the decision-makers were the owners of financial, commer-
cial, and industrial corporations within or near the city. The next level
of leaders set the strategy for the decisions which were initiated. This
second level hierarchy was made up of bank vice-presidents, ranking public
officials, public relations men, small business owners, and a few profes-
sionals. Following the second hierarchy were leaders who functioned to
hold the line of policy as it was made and put into effect the strategies
of the top decision-making group. Hunter found civic organization person-
nel, newspaper columnists, petty public officials, social workers, teachers,
ministers, and small business men in the third and fourth hierarchies.

About the same time that Hunter was studying Atlanta, we were study-
ing a small school district near Nashville, Tennessee, The population of
the community was about 10,0G" and we did a thorough analysis of the
power system. We found quite a different structure from what Hunter
found in Atlanta. We found a competitive structure where there was basic
competition between two power groups with frequent participation by state
power wielders. Also involved were little satellite groups which could

*Dr. Kimbrough is Professor, College of Education, University of
Florida,

**University of Florida.
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get into decision-making at certain times. The basic fight was between
young men who wanted tochange the coMmunity and the "old gang" which
wanted to maintain -btu, community as a nice quiet residential area. So

we had a regime conflict over the issue, "What kind of town should ours
be?" The conflict was between elite groups with little participation
by the citizens.

What we have been talking about in both situations is not a formal
structure. A formal structure is the University, the Rotary Club, or
the Chamber of Commerce. The types of cliques that are formed within
the formal organization are known as the informal organization. They
are little power factions that get started within a formal organization

and try to run it or influence it in terms of their interests. The
informal organization has a structure, norms, a type of communications
network, and a leadership structure just as surely as a formal organiza-
tion; but it does not have by-laws, elected or appointed officers, or
formal meetings; it has only the name of the people associated with it
such as "the old gang" or the "new bunch." Remember, power can be exer-

cised, both formally and informally.

In Hunter's situation, it was largely an informal exercise of power.
Decisions were made privately and promoted publicly. Some of the deci-

sions in our Tennessee school district were fought out long before they
ever got to county officials to be voted on.

Professor R. L. Johns and I are studying intensively twenty-four
school districts in four states. We are attempting to see whether we

can show a relationship between community power structures and financial

effort to support education. I need not remind you that if you are
going to make changes in technical, education, money is involved. All
too often we forget that to make inno'rations, money is necessary. Any
time your program costs money, you are going to come into contact with

a community power structure which may have definite opinions about haw

much money should be spent. You are going to be forced to deal with the
political systems of a community or a state.

I can best illustrate the relationship between community power and
educational finance by reporting on another study which involved two

school districts in Florida. One of the districts studied had the high-
est level of financial effort in the state while the other had the low-

est level of effort. By financial effort, I mean that contribution made
to support education with relation to the ability of the community.

The low-effort district was one of the tightest little monopolies

that I ever witnessed. It was controlled, by a small group which had at

the top a couple of bankers, some business men, a few public officias,
and businessmen-legislators. Control was extremely tight. Top men in

the structure even headed committees that decided whether they were going

to raise teacher salaries or not. This committee made its report to the

Board of Education which had appointed the committee. The school super-
intendent was never mentioned by anyone in prominence as having any
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leadership. I feel that he was almost powerless. There was great fear
and suspicion among teachers in the district with regard to the use of
instructional materials. They were very loath to use materials in social
studies which might be considered as controversial. There was an extrem-
ist group in the community which continuously harassed the school. This
was one of those extremist patriotic groups who played right into the
hands of the conservative people who were controlling the power structure.
If such extremist groups can keep us educators fearful, then we won't
have to participate in any decisions. In this district, we could get
only fifteen names of influential persons, and only five could be identi-
fied as decision-makers.

In the high-effort district, more influential persons were named.
There were forty-three persons named as very influential in the structure.
The superintendent of schools was one of the nine most influential men in
the county. It was said of him that, "He runs a dynasty." There was a
pluralism of five or six influential groups which were participating
effectively in decision-making in this community. No one of these groups
could control decisions.

From these examples, we can begin to see power as being on a continuum.
At one end of the continuum are the little closed societies and at the
other end the open societies. In the open societies, it is much easier
for a person to gain access to leadership in the system than it is in the
closed societies. In the high-effort district, one very influential leader
had resided there only four years; yet he had risen to the top leadership
position. A large number of leaders in this same district had resided
there only a few years. By contrast, in the low-effort district, most
of the leaders were over fifty years of age and had lived in the commun-
ity practically all their lives.

It behooves us as educators to understand the operation of power
systems, to identify the leaders who control the system, and make maxi-
mum use of power to aid the cause of education. This calls for active
involvement of educators in the decision-making process. For too long,
too many educators have looked upon politics as something in which they
could not afford to become involved. As a result) educational programs
have suffered. We can no longer afford to remain naively inactive in the
application of power to bring about favorable action on educational issues.
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THE ADMINISTRATIVE STRUCTURE FOR TECHNICAL EDUCATION
by

Harold Matthews*

Vocational-technical,education requires an administrative vehicle to
make it go. A good administrative structure can make a mediocre educa-
tional program effective, while poor administration can render the best
educational program ineffectiVe, Administration involves people and
things, These two elements must be provided a common purpose and organized
so that each contributes to the maximum effective accomplishment of the
purpose.

Organizational structure is necessary in order that there may be a
division of labor and effective cooperation between the several segments.
Each person in the organization should know who is responsible for par-
ticular functions and who reports to whom. Organization is only a means
to an end and not an end in itself.

The administrative process involves the following functions:

Planning--deciding what is to be done.
Organizing--providing ways and means for accomplishing purposes.
Directing--seeing that the job is done.
Coordinating--seeing that all elements work together.
Controlling--use of legal authority for financial control.

The organizational structure must provide for the effective perform-
ance of the fUnction6 just listed. Obviously; the chief administrator
cannot effectively perform all these functions himself. Delegation of
duties to others is necessary, This delegation and division of labor
requires effective communications, Communications must be effective on
a two-way basis if the task is to be clearly understood and effectively
performed.

Technical education was first provided by private institutions called
technical institutes. These technical institutes had the following char-
acteristics:

a. Singleness of purpose.

b. Post-secondary status.

c. High tuition cost.

d. Part-time staff drawn from industry.

*Dr. Matthews is Dean, Vocational-Technical Education, Jackson Com-
munity College, Jackson, Michigan.

**University of Florida.
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e. High standards.

As the community college came upon the scene, technical programs
were brot.dened and became available to more people. Tuition in the com-

munity collegeis low or nonexistent. Educational programs are more

comprehensive and multi-purpose. The community college can effectively
prepare technicians and at the same time, provide for updating the train-

ing of earlier graduates. In effect, the community college both fills

in and fills out educational voids.

As programs of technical education become more extensive and more

students enter the programs, greater attention must be given to adminis-

tration. The comprehensive cemmunity college, with its multiplicity of

programs, activities, and multiple campuses is seen as the locus for

training most of our technicians. If we are to offer effective technical

education in this milieU, the administrative structure must provide for:

a. A sufficient number of interested students.

b. Adequate physical facilities.

c. Qualified staff.

d. Adequate financing.

e. Administrative organization



THE STATE ROLE IN TECHNICAL EDUCATION
by

Carl W. Proehl*

I would like to share some thoughts with you on the tremendous chal-
lenge which lies before technical education today and will do so in terms
of three major areas--The Challenge, The Patterns, and The Implications.
Although my remarks are not directed specifically to the "state role" as
such, I think that you will find the role of the state in technical edu-
cation implicit in this presentation.

In speaking on the subject of leadership, I must decry, among other

things, our lack of insight into the real demands for technological
advance--a lack of insight conditioned, in large measure, by our own mate-
rialistic value system. The root of much of our trouble, it would appear,
lies in our failure to have as much respect for developing men and ideas
as for making and acquiring things.

Today, in addition to the "space race," there is another challenge
to technical education. Education is beset by many problems; but cur
major educational problem is, in reality, a social crisis hidden by our
20th Century affluence and abundance--a crisis compounded. by unemployment,
racial tensions, juvenile delinquency, swelling public welfare roles,
chronically depressed areas, and a growing inequity in educational oppor-
tunity. At the center of this crisis stands a system of education which,
in too many ways and in too many places, is failing to prepare individuals
for a new world of work in an advanced technological society. This is the

challenge which the changing world of work hurls at education: there is

an urgent individual and national need for the development of skills which

is not being met adequately today!

Technology has indeed created a new relationship between man, his
education, and his work, wherein education is placed squarely between

man and his work. No level of American education has fully recognized
the fact that technology today, in effect, dictates the role that educa-

tion must play in preparing man for work. As though this were not enough,
the nation's education system, when viewed as a whole in what has been

described as a gross imbalance, is concentrating attention on the 20 per-
cent of students who graduate from college. What.about the other 80 per-

cent who will not graduate from college?

Similarly, the full impact of the new technology itself has been

slow to register on the American consciousness. To date, instances of

technological unemployment are like the can of an iceberg. Failure to

understand what lies below leads us into believing that we can sail

comfortably ahead without changing course. The forces of technology--

*Dr. Proehl is State Director, Vocational and Technical Education,

State Department of Education, Tallahassee, Florida.

**University of Florida.
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automation, computers, laser beams, and space travel--are immediate and
national in scope and carry serious consequences. Therein lies the chal-
lenge to technical education: We need to provide the kind of education

.*.; which will help us deal with the impact of all the forces of technology
on our society.

The patterns of technical education in Florida are based on the
belief that the task of education is to adapt instruction to the abili-
ties and capacities of students, to build on the environment in which
they live, and to extend and enrich that environment. An effective
program of technical education must be.rooted in these beliefs and must
be based on the future technical and vocational needs in rapidly growing
Florida. Our educational program makes the following basic assumptions:

1. Occupational education is a necessary and integral part of
the total education process.

An effective program of vocational-technical education
requires that the program, at any level, be properly
articulated with the educational program that immedi-
ately precedes or follows.

3. Vocational-technical education must be flexible so that
it may continually be adapted to change.

4. Provision of equal opportunity for occupational educa-
tion is conditioned by a number of factors related to
popUlation density.

To meet the requirements set forth in the basic philosophy of
vocational-technical education'as modified by the assumptions just men-
tioned, varying organizational patterns have been devised to meet the

particular needs of local communities. The organizational pattern
includes programs at the secondary level, including vocational high
schools, technical high schools, and programs in comprehensive high
schools; vocational and technical centers at and below high school
level; technical institutes for technical training for high school grad-

uates and below; area vocational-technical schools which cut across all

levels; and technical training found in junior colleges.

There are four basic plans under which community junior colleges

may organize and operate general adult and vocational-technical educa-

tional programs. These are:

1. The community junior college has primary responsibility
for education of persons beyond high school age.

2. The community junior college has 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.
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3. The community junior college has responsibility only for

associate degree and certificate program, plus certain

short courses, institutes, etc., related to existing

programs of the college and similar to college credit

courses.

4. The community junior college has responsibility only for

programs for which college credit is awarded.

The pattern varies, depending upon the local situation in which the

junior college is found.

Finally, I would like to mention some implications for all of us in

education. In the main, the problems facing us are those which only edu-

cation can resolve. In resolving some of the major problems as created

by technology, it appears that education has three major tasks:

1. Educators must acquaint themselves fully with the nature

and dimensions of the problems created by automation.

2. Education must readjust its approach to vocational and

technical education. There is little purpose in preparing
people for jobs which will no longer exist. We must up-

grade vocational and technical skills in order to eliminate

the imbalance which exists between the unemployed- unskilled

manpower and unfilled-skilled jobs.

3. Concern in education must shift more to the development of

people as human beings and less as cogs in an economic

machine. "Man has got to learn to live."

We must view technology, not as an end in itself, but as a means to

an end, and that end being determined by man himself. Short of this, we

must concede to Eric Fromm that while we have the technological know-haw,

we do not have the know-why nor the know-what-for. Such a concession could

only lead us to the brink of disaster.
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THE TECHNICIAN AND TECHNICAL INSTITUTE
YESTERDAY, TODAY, AND TOMORROW

by
Harry Bigelow*

We are here today to examine the technician and the technical insti-
tute yesterday, today, and tomorrow.

Yesterday

The duties of the technical staff man and the technician are in a
continual evolutionary process, particularly at the research and develop-
ment level. New technology is being born somewhere every day in a research
and development situation. Alert management is applying this and convert-
ing it to business and profit. Both the staff man and the technician are
often quite primeval when they have entered upon something new--relatively
crude or unrefined in their techniques as well as in their total knowledge
of what they are doing. The degree to which they have the basic and
technical knowledge to master their new field will greatly assist this
evolution to a sophisticated level. Witness, for example, the evolution
of nuclear energy as applied to reactor technology development since its
beginnings twenty years ago in simple pile experiments to a highly sophis-
ticated and booming reactor development program that is covering the very
earth. The men who did the first experiments were working with basic
principles on a very elementary experimental level. Subsequently, they
developed elaborate instrumentation to control and measure the performance
of their experiments. The unknown hazards were such that a whole experi-
mental garden of reactors sprouted up over these twenty years in the
southern Idaho lava bed eLesert. The technician level of skill was even
more elementary--he was often nothing more than a high school graduate

who had shown a mechanical interest, experience and aptitude, a strong
back, and a willingness to follow directions. The technical know-how, as
well as the applied technological aspects of the work, were largely
handled by the staff. The role of the technician was simple by today's
standards. It was, in fact, more the role of an assistant who required
no specialized training as most of what he was expected to know or do

could be taught him on the job.

The technician of twenty years ago could be compared to Rip Van
Winkle awakening to a changed world were he to be brought onto the scene
today. Without the intervening on-the-job experience, continuing educa-
tion, or retraining, he would not be considered for employment today
because of his inability to contribute sufficiently.

*Mr. Bigelow is Executive Assistant, Reactor Physics Division,

Argonne National Laboratory.
**University of Illinois.



The utilization problems that the Laboratory has, whether staff or
technician, are no different than what any other business, including your
profession, has, namely, what to do with the personnel who arrived on the
scene some twenty years ago when the requirements were different from what
they are today, but who do not meet the changing requirements of their
positions. We have sane of these technicians, and it becomes increas-
ingly difficult to search for work at their lower level. Also, sane may
not have the basic aptitudes or interests to learn the sophisticated and
more theoretical technology of today as contrasted to the level of the
work they were quite capable of dealing with at the time they were hired.
Thus, we see that each new technology becomes more complex as it evolves.
For the employees to progress with it, they must be capable of evolving
with the technology.

The twenty years since the birth of reactor technology have made
great changes in the post-high school training requirements this man is
expected to bring to his job as a technician. In fact, this man we now
call a technician because he has been introduced to many of the princi-
ples of the discipline he follows and has equipped himself with suffi-
cient applied scientific and engineering information and skills, can
adapt with short company training to any of the many new technologies.
F.Pr these reasons, the Laboratory, starting about 1957 or 1958, began
to place a technological floor, so to speak, under the newly hired, of at
least a technical institute level of education or equivalent. This cri-
terion gave assurance that the applicants had survived a two-year program
in a technical specialty of mutual interest. This also pre-supposed that
they had continuing interest in their own growth. Further, because we
were engaged in research and development and were dealing with theoret-
ical and experimental scientists and engineers, we sought the best men
in the class that we could hire, rarely dipping below the upper quartile.
More often than not, those hired were in the upper decile. There are,
however, hazards in selecting people of this caliber if they become
assigned to routine operational or service technician positions where
the job challenge is insufficient to halt the onset of boredom.

There are technicians who are uniquely qualified for staff assis-
tance in these positions through maximum technical understanding of the
field and characteristics that make them amenable to an ever-changing'
scene--interested in factual results, per se, plus the personality to
persist through frustrations in the search for these facts.

Where do they come from? The two-year technical institute graduate
comes to Argonne National Laboratory from any of the technical institutes
in the nation or from community colleges having such graduates as well
as some liberal arts and science junior college graduates. We have
drawn heavily on Wentworth, Broome, Oregon Tech, DeVry Tech, Southern
Illinois University, and many others too numerous to list that have
tended to meet our requirements. Our recruiting program, therefore, is

national in scope. Also we find that every technical institute cannot
and need not offer every technology, for there is a separate demand for

each technology.
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What sort of training do we expect this two-year graduate techni-
cian to have upon entry into the work situation? While he wouldn't be
expected to have the broadest introduction to science and math, it would
be important that he have some understanding of basic scientific knowl-
edge in the engineering or scientific area where he was to act in a sup-
porting role. This could involve biology, medicine, industrial hygiene
or safety, physics, mathematics, computers, statistics, vacuum systems,
instrumentation of all sorts, electronics and electricity, drafting,
materials, metallurgy, machine shop techniques, report writing-measure-
ments, data acquisition and processing, error probability, and scientific
methodology. We would also expect him to be oriented as a professional
support person rather than as pre-professional or as a professional. The
problem of the B. S. graduate as a technician is his professional orien-
tation as an undergraduate, contrasted to aysociate degree graduates
whose school and employment orientation is one of following direction
with trained technical competence.

11 The broader technological base that you provide him, plus current
continuing education upgrading courses, is the technician's primary long-
range job security against obsolescence. For example, the electronics
technician who has not updated his electronics information and skill in
the evolution from tubes to transistors, would be unemployable in a mod-
ern computer company laboratory.

T

To counteract this potential under-utilization of technicians and
to maintain their capability for broad individual assignments in our
divisions, we do not always permanently assign technicians to staff men
for indefinite periods, but often pool them under a chief technician who
has knowledge of the primary requirements of the individual experimenter.
At times of peak demand, or in slack periods when staff may be on extended
leave, or when experiments are terminating or changing in nature, the
technician may be shifted to other assignments for temporary or indefinite
periods. This preserves flexibility of the group and provides a pool of
skills for the experimental or theoretical staff researcher according to
his needs.

The staff man normally plans his experiments and interprets the
results of measurements. He looks to the support personnel for assis-
tance in procurement, design, assembly, testing, operation, and data or
measurement acquisition. This support that he must have involves sub-
stantial technical information and capability for knowing specifications
and suppliers; and it also involves his having technical capability to
build and test the experiment including varying degrees of scientific
knowledge in the physical and natural sciences, electronics instrumenta-
tion, design and drafting, machine shop techniques, materials, etc. Thus,
the technician knows how to use and apply the tools of research but is
not expected to develop new concepts from basic knowledge.

What has been the scope of our utilization of the technical insti-
tute graduate? There has been a regular growth in technical institute
graduates hired at the Laboratory since about 1958. At last count, there
were some 259 associate degree technicians on payroll. These have been
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in such technologies as electronics, nuclear, metallurgy, instrumentation,
design'and drafting, engineering/physics, mechanic.1, aeronautical, elec-
trical power, machine, and others. There have been occasional two-year
liberal arts graduates hired for a technician position in chemistry or
physics/math areas.

The progress of these technical institute graduates has been univer-
sal throughout the Laboratory. Some left the Laboratory to resume full-
time education at regular colleges and have received partial or full
accreditation for their technical institute education. The majority of
the others, if my division is typical, have participated in some form of
continuing education. All of them have been promoted at least once from
the hiring level of Junior Technician and most, if not all of those hired
back in 1958, are now Senior Technicians. Some have attained Scientific
Assistant status where they were capable and had the opportunity to do
work normally required of a B. S. or 3. A. Within their own classifica-
tion, they have done well in four major areas as Engineering and Scientific
Technicians, Reactor Operators, Health Physics Technicians, and Computer
Operators.

I am sure you are curious as to vhat these technicians actually do.
Here are three capsulations of what your graduates are doing for us:

1. An example of typical duties of an engineering or scien-
tific technician would read as follows:

Is responsible for the manipulation of controls--
remote to direct; for servicing a nuclear reactor
or Van de Graaff accelerator or other Laboratory
experimental equipment and instrumentation; for
insertion and removal of radioactive samples; for
acquisition of data and control of operations through
reading of recording devices and ccaputers. Assists
staff members in setting up all types of experimental
equipment and tests and maintains same. Assists in
unloading and reloading and operation of nuclear
reactors.

2. An example of typical duties of a Health Physics Techni-
cian are:

Evaluates type and degree of radiation hazard from
acquired data. Recommends shielding, worktime lim-
its, protective clothing, respiratory equipment,
protective devices, and personnel monitoring equip-
ment. Renders assistance and advises on decontam-
ination of areas, equipment and/or personnel.
Recommends storage, transfer, and transportation
on or off site of radioactive materials and contam-
inated equipment. Assists in emergency decontamina-
tion of personnel or areas and performs on-the-scene
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analysis. Collects and analyzes air and gas samples.
Gives instruction in the use of all types of detec-
tion instruments, protective clothing, and respiratory
equipment.

3. An example of typica:. duties of a Computer Operator are:

Wires control pcnels of peripheral equipment such as
external memory, data communicating, synchronizing,
input and output recording or display devices; selects
and loads input and output units with materials such
as tapes, punch cards or print-out cards for operating
runs. Assists programmers in analyzing and debugging
new programs. Operates electronic computer from con-
sole and auxiliary equipment.

Tomorrow

Having reviewed the technician yesterday and today, what about the
future? You are the educational proprietors that have the vital challenge
and responsibility of educating the technicians of the future. Your pro-
prietorship has provided the basic ingredients to launch the technicians
from the educational pad into the vast spaces of science. They have been
prepared in your organization and are leaving their base of learning and
theory, equipped with fundamental knowledge to apply in their chosen
endeavors.

Their application of scientific, engineering, administrative, service
knowledge will fission and fuse into a contribution and reward which will
mark their progress in vo/ational growth and socio-eclnomic achievement
which are essential to career stability. Career stability is not only
vital to them as individuals but to our nation's future, for we shall
require vast numbers of technically qualified citizens to continue the
explorations of unknowns, whether they be in the scientific, educational
sociological, humanities, engineering, or service fields. Technicians
are one of the keys which, properly utilized, can add to the expanding
framework of fundamental knowledge required for the continued preeminence
of our nation in the evolution of the highly technical and specialized
community.

There are dangers inherent in the present trends both to the individ-
ual and the society of the future, Two major areas are:

1. Personal development of the individual may be limited to
a discipline with failure to recognize interrelationships

The development of communications gaps between the various
research disciplines is well but this is one facet
of a broader problem. A s.Lzatification of society could
well develop due, to lack of understanding and appreciation
of the contributions that each segment makes to the whole.
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Moreover, it is questionable if we might not have a foreclosed society
if we do not build on cooperation and use of interrelationships to dem-
onstrate our differences rather than upon stratifications of them which
will lead only to induced explosiveness. In these areas, it is essen-
tial that educational, leadership create and develop programs to alleviate
such hazards.

By providing a continuity of educational opportunity to amalgamate
personal development with social understanding, your organizations will
make a magnificent contribution to a future dynamic society. You are
today in the unique position of undergirding technical development on a
national basis; yet you retain a community leadership, significance, and
understanding. The impersonalized remoteness of the great university
even in the megalopolis does not directly challenge your community lead-
ership or your community responsibilities.

In 1965, there was an increase of 50 percent in the younger age
groups who are eligible to seek post-high school education, over the
number in 1960. Population projections in the next decade show a con-
tinued growth in the eighteen-thirty year old segment of our popula-
tion. In the same period, expansion of educational facilities at the
technical institute and junior college levels has followed a similar
pattern. Even though the number of births per thousand may have stabi-
lized by the time today's children reach the age where they will require
your facilities, future occupational requirements will be demanding that
even greater numbers of our total population obtain post-high school
technical competence. Hence, your responsibility is an ever-expanding;
one in curriculum quality and quantity. With the likelihood of changing
or new technology every decade, you have - thrust upon your shoulders the
greatest challenge in educational history-the development of individuals
to serve the community in which you are located. Your curriculum respon-
sibilities include not only the development of trained technical intell-
igence but its integration with general education and retraining of obso-
lete or unemployable workers. With today's development of megalopolis,
the survival of your community may well depend on haw well you meet its
total needs for basic technical, general, continuing, adult, and retrain-
ing education.

Research and development technicians are but one facet of the over
all technical support picture. We should examine the full scope of posi-
tions)that comprise the technical support area. So let us expand your
horizons to think of your responsibility of training for the entire tech-
nical support area. This area includes junior staff personnel with or
without degrees, scientific and engineering assistants with or without
degrees, direct program technicians, peripheral service technicians such
as Health Physics Technicians and Technician Operators. We also have
other supporting personnel such as draftsmen and designers, instrument
machinists, welders, opticians, fire protection specialists, and adminis-
trators. In addition to this, we have the plant service technicians handling
steam, electrical and mechanical maintenance, medical technicians, glass

86



blowers, and clerical personnel. This may sound bomewhat like Dr. Seuss
with his tome--one fish, two fish, red fish, blue fish; but as in learn-
ing to read, all supporting facets must be available to make the research
and development operation function.

An example of insatiable demand for curriculum development and
trained personnel is the area of plant maintenance men. In a research
and development organization, as well as in many diversified manufactur-
ing industries, such a man must have considerably broader knowledge than
a specific trade. He needs to understand electricity, controls, steam,
heating, air conditioning, refrigeration, elevators, plumbing, etc.,
because of the wide variety of machinery, air, water, and underground gas
and utility supply lines essential to plant operation. At present, the
best sourcN of such personnel is men with many years experience in the
engineering sections aboard Navy ships. There they have acquired the
most diverse and broad education in the total information needed to oper-
ate a unitized plant. I would judge that curriculum in plant maintenance
is a wide-open educational field for any partially industrialized district
that you serve. There must be thousands of high school boys with a jack-
of-all-trades bent, who would be formative material for such a course.

As community colleges, you must think on a broader scope than that
of only the technician. It behooves you to fill all the possible employ-
ment and cultural needs of your area. The degree of post-high school
technical knowledge required in an ever-increasing number of positions
today necessitates that you develop those living in your community for
the employment of the decade whether they continue to reside in your area
or not. If your area is to survive economically, its residents must be
prepared to work whether they seek employment locally or follow a national
pattern. If they are not prepared, your institution will atrophy with
your community in an economic as well as a social sense. You must, sec-
ondly, meet their increasing cultural requirements as well, now that
leisure time will be thrust upon them in greater measure. Much of the
latter can be on a continuing education basis. Moreover, there will be
an increasing need for the pre-professional curriculum traditionally
offered by junior colleges. The student, initially oriented technically-
vocationally, will undoubtedly return for those liberal arts aspects of
education that he wants on an adult continuing education basis, through
company financed assistance plans or on his own. Your community will
expect you to take the leadership in developing the curricula that will
meet the needs of this and future decades.

An analysis of your own districts will give you a scope of proprietor-
ship considerably more awesome than your capability to fulfill it. The
finest contribution that ya, can make is a well-trained and well-educated
young man or woman enabled to make his own way in this increasingly com-
plex technological and social world. Such a graduate will bring praise
from the spouse, parents, the employer-user, and the municipal and bus-
iness organizations that profit from a contributing taxpayer contrasted
to a marginal or sub-marginal community member who is a liability to him-
self as well as to others. These interrelationships are at the heart of
your proprietorship. They are also congruent with your ideals and fondest
dreams for the type of educational institution your community needs.
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Your institutions should be second to none in meeting the educa-

tional task that is your unique responsibility. Your community will be
following your leadership role--the gauntlet of technical and community
college educational proprietorship has been passed on to you.

Your responsibilities in many ways reach deeper into the'grass roots

of the nation's future than does any other segment of the educational pan-
orama. It has been estimated that 50,000,000 of our citizenry are now
engaged in educational pursuit of some form. Ph.D's are probably less

than l percent of our population; graduate students comprise another mod-

est percentage. Your institutions stand on 1: .le horizon much as the Statue

of Liberty, beckoning to the major segment of our citizens--"Here is the

hope, the bettering of your future; come.and achieve; we stand ready for

your challenge."
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EDUCATIONAL INNOVATION
by

Franklin G. Bouwsma*

There are many different problems we face as administrators when we
consider the prospect of educational innovation, but the first decision
is yours. It is necessary to shatter inertia, and this can be accomplished
only if you, the administrator, decide to innovate. In the field of inno-
vation, the administrator cannot go on forever being a "good egg"; either
you hatch or you become rotten. There is no half-way point; there is no
such thing as indecisive innovation.

After you have decided to start, you must then make a second corol-
lary decision on who must be involved in planning change. May I recommend
that you consider these rules of thumb:

1. Do not go beyond the present state of the art of engineer-
ing.

2. Be sure to involve the consumer so you can insure local
utilization.

We all know of projects and programs developed by eager enthusiasts
in the past decade which failed because of equipment incapabilities. Many
times, equipment manufacturers suggested potential automation or educa-
tional properties which were unattainable, but in the large majority of
instances, the educator or administrator built up an implication in some
equipment or program to an idealized state, and it was beyond the capabil-
ity of the present state of the art of engineering and of education to
deliver the suggested results.

It is very easy to get so involved in the aspects of the machinery
and its complexities that you will tend to solve problems created by the
machines with other more complex machines. We call this an improper gear
ratio. The present or opposite trend is to try to use machines or pro-
grams so that we can humanize learning, not dehumanize it. A friend once
stated our problem as, "How to humanize the scientist and scientize the
humanist." The answer to the student's basic query, "Who am I?", is not
a teaching machine but a teacher who has time when the student asks the
question.

The present state of the art of engineering must be analyzed by a
highly competent technical staff. The administrator must ask for their
opinion, and when they give it, he should listen. The technical staff
should be involved in the design of the change in order to hold it within

, the bounds of credibility.

*Dr. Bouwsma is Director, Learning Resources Center, Miami-Dade
Junior College, Miami, Florida.

**University of Illinois.
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Many of the projects which failed or are now limping dismally to

oblivion never involved the consumer in the design of the project. The

campuses had the administrative will and the engineering know-how, but the
program was designed as a type of academic fallout from on high; and the
faculty and the students have successfully outlived the project. Involve
your consumers, and they will make a viable project which is their own,
and it will surely endure. Design the project for their continued involve-
ment, and after initiating, the administrator can stand to one side while
the faculty guides it into tracks which satisfy their needs. Without
faculty and student involvement, there is little hope of real success
beyond a transitory public relations story or two.

Educational innovation really has four parts of the learning process
involved throughout, and the projects will require different variants of
each part. You should be aware that every rule of operation has many
variables and opposite views which will work well, but these are my opera-
tional guides of the past fourteen years.

The first part of the learning process is the professor--the faculty
member. He is the content specialist, the inventor of the material, the
selector of information, and the guider of student stimuli. It is his
task to select and develop that body of material or that subject which
the student should probe, sift, or question. He is not necessarily an
actor, and frequently his delivery or appearance detracts from the material
or distracts the students. Whether or not the professor's delivery is
comparable to that of a professional narrator is not of major importance
to the faculty member. Faculty orientation is to the content of material
presented; this is where years of study are brought to fruition, and this
is where the role of the professor cannot be questioned.

The professor must select the subject matter according to proper
media and must be very aware of similar projects being developed on other
campuses. An Innovations Library of research data in education and avail-
able produced materials should be designed for faculty browsing and dis-
cussion, and it should be an area designed to be conducive to straying
down the path of educational heresy. The many reports and studies crammed
into administrative dead files should be displayed there, and a faculty
librarian should gather information for the faculty on an inter-library

loan basis. We believe that the faculty will lead in innovation if they
have the data and the correct information. It is easier to forge into

the known, to pioneer down an expressway.

The professional team planning the design for the future should plan

the project to give the faculty member a low student ratio so he is avail-

able when the student needs him. The many aspects of each subject should

be analyzed for group study, group problem-solving, case analysis, pro.
grammed rote material, information practice, and concepts to question in

addition to other instructional methodology or media. The methodology of
epistemology should become a major part of the professorial problem for

each course.
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The faculty should be involved in the selection of purchased instruc-
tional materials. They should pledge a minimum of three years use of the
films or tapes purchased during the year. The administration should agree
to purchase the materials they have selected after the preview committee
and the faculty of the department have voted to purchase them. A system
of review of materials at a certain time should be developed so the mate-
rial will not be out of date. The faculty viewing is not only important
for proper selection, but it also creates an awareness of what is being
done and gives them a greater sense of professional production. Their
higher standard of acceptance will require greater selection and invention
on their part and higher production quality on the part of the local pro-
duction staff.

A skilled, aware faculty is the beginning of the learning process
in the educational institution; all other aspects are subservient to their
part of the process. Listen to their longings, phobias, and triumphs.

The second part of the learning process is the content. It must be
analyzed for the differing student needs and for its ability to satisfy
student needs at different times and levels.

The greatest breakthroughs in this century are the ability to store
and retrieve information and the fact that we are learning how people
learn. The entire educational process in the future will be based on
these facts, and now is the time for the faculty to design the subject
matter for this future.

Materials should be programmed in small bits in sequence to insure
comprehension of the subject. I know this is quite behavioristic, but it
works, and more people will tend to learn more efficiently; so it is time
to use this first step in organizing material for learning. The early
rhetoricians and dialecticians worked out the detail of disposition of
materials for the persuasive effect. The dispositio of the future will
be the design of the content to insure the acquisition of the desired
information. The yellowed notes in chronological order have very little
reason for existence if they are not an effective learning methodology.

The content must flow easily from one sequence to another, and tan-
gential forays should be planned in branching form to pique the student
in individual study programs. It should be noted that sheer stimulus-
response instruction is usually insufferably dull but effective. Care
should, be taken to develop the more interesting factors of the subject
throughout. Other parts of the content should be designed for student
stimulation. It should force the student to question. It should be a
catalyst to move the student from information to the search for knowledge.

For many years we tried to put information in the student like jam
in a jar, and at the end of the year we opened the jar to see how much
jam there was. Sometimes the effect was "GIGO"--garbage in, garbage
out. In the era of computerized information storage, this instructional
system is hopelessly obsolete. The content must stimulate the student



to question, to prObel to sift, and then to solve. Instead of using jam
jar instruction, maybe we should put bees in their bonnets and see which
way they jump.

The content should be designed for maximum use of stored data applied
to the local case studies. The humanized give and take or dialectic must
be designed'into the content itself to insure student involvement. 'If
information is stored nearby, readily available, we should teach 'how to
find it and how to use it, not how to duplicate it unnecessarily. The
Postlethwaite project at Purdue is an example of audiotape exercises in
the science program to increase learning ability. It is stored data.
Eight mm single concept films in the technical area is an example of
stored data. The programmed learning workbook is stored data. Using'

some teaching machines and some computer-assisted instruction is an effec-

tive utilization of stored data in instruction; frequently, however,
these projects are extremely expensive page turners. The change in con-
tent design is the most difficult pro llem for the faculty. It is a con-

tinuous change.

The student or learner is the third part of 'the process we have been
analyzing. Of course we all are in this category as members of the com-
munity of scholars, but at this time we should consider especially that
tuition-paying group who give us our daily bread. The student needs

professorial empathy. We seldom hear a faculty member or administrator
note aloud the desirability of comprehending student needs, but the stu-
dent is the individual of the future and his individuality is the key to
this person's learning. He will accept innovation which will enhance his
ability to be an individual in a cipher-prone society. Large group pro-

jects should be designed to gain more professorial productivity for more
"other-side-of-the-log time."

The students should be tested frequently to continue the improvement

of the materials for more effective communication. The goal should be
to improve communication so the comprehension is constant at the 100 per-

cent level, and the time spent in study is the bell curve.

Students should analyze the projects and their effectiveness as pay-
ing consumers, and their analysis is usually quite sound. Their preferences

are quite important, for student motivations can be a guide for a design

for greater learner involvements The students will tend to guide the pro-

jects for humanizing at critical learning points; they will oppose dehuman-

izing violently.

Obviously the fourth part is the media itself or the vehicle or occa-

sion for learning.

The accessibility of instructional materials is a critical part of

any Learning Resources Center concepts We have found at Miami-Dade that

open instructional carrels, the library study divider stack, the student

materials access counter, and a computer printout analysis increased our

utilization of audio-visual materials 500 percent in six months. It is
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necessary to distribute information widely on availability, and it is
necessary to guide the purchase of equipment for a low-maintenance high-
performance operation. The faculty should not be required to learn howto operate any equipment, and the student operators should operate pro-
fessionally.

All media produced locally on the campus should be produced so thatthere is a faculty approval of all of the aspects of production along theway. This will take more time, but it insures quality production and
more utilization. As much as possible, there should be multiple presen-
tation potential for local productions, e.g., a color film has a possi-
bility of presentation as a movie in an auditorium, can be seen as a
movie in a classroom, can be reduced to an eight mm film in a student
carrel for individual study, and can be seen on a television system in
any situation simultaneously; a videotape can go only through a television
system.

We find that faculty and student preference is for professional pro-
duction quality. in order to achieve this comparable quality locally, we
have acquired a professional staff. Our faculty and students have voted
in favor of these presentations, and we have more faculty-requested pro-
jects than we can produce. Our'faculty are professionals in their field;
we try to give them professional materials.

One of the important things to remember about the use of media is
that thero are different strengths and weaknesses in each medium, and
the content and its use 1-111 frequently recommend the proper medium.
For many years, we have been videotaping programs which should have been
audiotaped with a few visuals and charts passed around through the class.
In our present state, we will differentiate between a color videotape
and color film production according to ancillary class or student individ-
ual study projects. We will also point out the editing problems and
solutions and then will decide which is the correct medium. There are
differences in media; they should be used sparingly in a course, and
different aspects should be used (the long distance expert phone call one
week, the programmed learning workbook at certain times, the audiotape
notebook one week, etc.).

It is obvious that local and regional libraries of materials are
being developed. We have many projects like this in Florida and in the
southern region. As long as materials are developed individually, there
is no problem, but full courses in the can are on their way out. A
library with infinite variety also permits instructional variety in col-
leges.

The interchangeability of equipment and materials will be critical
in the near future. Be aware that in purchase of equipment, the extra
dollars may insure your ability to get outside of your classroom walls.
You must also be sure the faculty "raview and edit" rights are protected
for each outside use or library use. The professional rights are vital
to every college, and they must be protected by written contract.
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The design of building, study space, and classroom should be based
on as much flexibility as possible. Unless a carrel or viewing system
is flexible, it is soon obsolete. for viewing, and study patterns will
change daily. In the planning of new spaces for new media, tight engi-
neering specifications and broad educational specifications should be
followed.

These, then, are my thoughts on educational innovation; it's up to
the administrator to start it, to keep it plausible in terms of engi-
neering, and to insure the involvement of the faculty and students; and
the varying parts of the learning process--the professor, the content,
the student, and the media should be analyzed for greater learning effi-
ciency and effectiveness. For us as administrators, it will require an
innovation. "And, therefore, never send to know for wham the (school)
bell tolls; it tolls for thee."
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PROBLEMS AND PROSPECTS IN TECHNICAL EDUCATION
by

Harry Broudy*

Vocational education is peculiarly sensitive to the demands of the

future. All schooling is to some extent for the future, but that which

purports to provide us with the means of earning our livelihood is directly

influenced by anticipated changes in the economy and its demands on human

resources. In no sector of educational thought, therefore, is the relation

between problems and prospects so intimate; determining the prospects is

one of its problems. Whereas in general education we seek a formula that

will be right for all men at all times, in devising schemes and justifica-

tions for vocational education, we must keep in mind thousands of occupa-

tions and millions of individuals for each of whom, ideally, there should

be an occupation that will exploit his peculiar syndrome of talents at a

level just a bit higher than he can hope to reach.

Assuming that the next two decades will extend the fruits of the

technological revolution, especially in the direction of not only making

products by machine, but also making machines and directing their opera-

tion by machines, what problems of policy confront vocational education?

What shall be its relation to general education? What shall be its role

in the total educational enterprise? What learning outcomes shall it make

central, and in what institutions shall they be provided? What shall be

the relation of vocational education to the utilization of human resources

by the economy of the nation? I shall concentrate my remarks on these and

kindred questions rather than on the more technical problems of accomplish-

ing certain outcomes on which, in any event, I have nothing to contribute.

We can get at sane of the more general questions by examining the

claims of vocational education for a place in the secondary school. The

arguments have run sanothing like this:

1. Because the economic life of the> social order is so impor-

tant, everyone ought to be trained for economic productiv-

ity in the schools.

2. Ft'ilure in one's economic role causes or contributes to

delinquency; hence vocational training in the schools is

justified on sociological as well as economic grounds.

3. Because so many of our youth do not continue their school-

ing beyond high school, vocational education ought to be

introduced in the early years of the secondary school.

*Dr. Harry Broudy is Professor of Philosophy, University of Illinois.

**University of Illinois.
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4. The high schools by their traditional allegiance to a
literary, academic, bookish curriculum, have not given
the proper attention to vocational training. Hence there
should be a change, especially in the direction of second-
ary school vocational training for the academically lim-
ited pupil.

The trouble with the argument from the importance of economic activ-
ity is that it does not prove the need for formal vocational education.

The economic life of the Eskimo, for example, is important to the
Eskimo, and if the Eskimos did not teach the young the vocational skills
of the tribe, there would soon be no Eskimos. This is a truism. The
important point is that the necessary occupational training can be accom-
plished by simple imitation and apprenticeship. No one had to urge the
Eskimo to provide thig type of education; it was as much a part of the
milieu in which the young grew up as ice and snow. For one thing, almost
everyone learned about the same occupational roles, although midwives and
medicine men might be exceptions.

For another, the tasks comprising a givem occupational role were
familiar, and the proper procedures could easily be demoastrated. These
procedures could, be formulated into rules, but the rules were not, derived
from theory and certainly not from scientific generalizations. Presum-
ably, for all ordinary cases, the existing procedures and rules would
ensure success. Extraordinary cases would. present a problem. Whether
or not the tribe could cope with it was a gamble, a gamble with luck and
ingenuity or trial and error. The survival of the Eskimo is witness to
the fact that either extraordinary cases were few and not important, or
that their luck and ingenuity did not desert them. There is no evidence,
at least none known to me, that the Eskimo applied the findings and
methods of science to his economic problems. Up to very recent times at
least, the know-how needed for the economic well-being of the group could
be acquired and perfected without the benefit of formal occupational
schooling. The simple moral of this example is that the importance of
economic activity does not of itself imply an argument for vocational
schools, programs, or curricula any more than the importance of breathing
and exercise necessarily justifies schools of physical education.

Nor is it helpful to mix up the need for facilities in vocational
schooling that do not exist with the failure of young people to take
advantage of the opportunities that do exist. Surely, these are differ-
ent arguments and applY to quite different situations. In the first sit-
uation, one is saying that James and Peter wish to become electronic
technicians, but that regrettably they can find no course or no school
in which to carry on the requisite studies. In the second situation, one
may be scolding Susan and Mary for electing a classical course in high
school when their abilities and station in life (as determined by sci-
entific prognosis) point to the advisability of a business course. The
answer to the problems of James and Peter lie within the educational
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wisdom and will of the community, but what is one to do with the alleged
wrongheadedness of Susan and Mary?

The argument that we ought to use vocational education as a preven-
tive of delinquency is both appealing and financially astute because
almost everybody is against delinquency. But at most, keeping the young
out of jail is an indirect goal of vocational education, as it is of all
other social institutions; once it is made a primary goal, the distinctive
role of vocational education in the educational system is seriously com-
promised. For example, it can be claimed that certain skills and knowledge
cannot be acquired without schooling, but that schooling of any kind is
a necessary condition for health, wealth or good charactcr is difficult to
take seriously.

The last argument, viz., that the traditional allegiance of the tra-
ditional high school to academic subjects is no longer an adequate prep-
aration for the world of work for most of our young people, will also
have to be reexamined in the light of what the world of work may look like
in the next quarter of a century, and to this I now turn.

As the western world (and we may as well anticipate a bit and say
the whole world) works out the logic of mass production based on scientific
technology to the end, bitter or otherwise, education for vocation becomes
both more common and more genera4 on the one hand, and more specialized
and diversified, on the other. This sounds paradoxical, but then we live
in a paradoxical age.

To say that vocational education will become more diversified and
specialized needs no elaboration. To say that it has to become more gen-
eral and common means that it will depend increasingly on the manipula-
tion of symbols as formulated in language, science, and mathematics
instead of things. As someone has said, "It takes a ton of paper to
make a ton of steel," and in such an industrial system, symbolic workers
are as important as manual workers. The symbolic skills, however, are
at the heart of common general education, and all over Europe, as well
as in the United States, the recognition :ts growing that more general edu-
cation for the common man is indispensable if a country hopes to stay in
the industrial competition.

The same conclusion is reached when the obsolescence of specific
job training is considered. I have been told that in the years to come,
men will work only three days a week on their present job and put in
three more studying for a new job. So much for the dream of luxurious

leisure. The flexibility required for frequent retraining is impossible
to achieve without a solid training in the symbolic skills and basic con-
cepts that make up general education.

Finally, there is the educational fact that young people who have
A mind to become technicians in any one of a dozen fields have to under-
take post-secondary schooling that requires virtually the same competen-
cies in science, language, and mathematics as does the engineering
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curriculum. In summary, the prospect is for more and more specializa-
tion and diversification, but for many of these specialties to have a
short life. Common general education alone will enable men to make the
rapid adaptations to new processes, new materials, new forms of energy,
and new forms of production.

If these projections are in the right direction, then certain changes
in the general school system will follow:

The secondary school as the proper place for vocational education
may be seriously questioned. First it is doubtful that the ordinary
secondary school can provide the kind of program. that will be adequate
to both the increased diversity of occupations and the greater commonal-
ity of the general education that is a prerequisite for them.

The reasons for this doubt are fairly simple. A sound education
in the general studies takes time and concentrated effort. Those who
admire European secondary education should be reminded that even with a
highly selected study body, gymnasia, lycees, and public schools do little
else than teach the basic studies. If basic education is to be done thor-
oughly, the secondary school cannot do anything else, not even vocational
training.

The other reason is that to do the kind of high-level training
required by modern industry, for a wide variety of specialties, calls
for a concentration of resources and staff that very few secondary schools
can command. In short, what America has tried to do with its_ comprehen-
sive high school will probably have to be done by a chain of regional
post-secondary institutes devoted exclusively to vocational training in
both depth and breadth.

Presumably, such institutes would supply training for the occupations
lying just below the professions, although the possibility of transfer
into professional curricula from the institutes need not be precluded.
Relieved of the need to provide general secondary education, these insti-
tutes could utilize their resources for high quality specialized voca-
tional training; relieved of the need to "dabble" in vocational training,
the secondary schools could, in turn, make it unnecessary for vocational
schools to give remedial work in language, science, and mathematics. I
have used the word, "dabble," advertently, because most American second-
ary schools confine their vocational offerings to the commercial course
and a little training in one of the trades or agriculture. Most Amer-
ican secondary schools are too small to do otherwise.

It will be objected that this division of labor is unrealistic and
even wasteful. Youngsters who are unhappy with bookwork, it is argued)
should begin vocational training early, say at the age of fourteen or
fifteen; any further time spent on general studies would not only be a
waste of time, but might even drive them out of school.

Against this objection certain, observations are in order: First,
among dropouts from high school, one finds all grades of intelligence,
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not simply the du/lards. In the second place, if the lower prestige
occupations are to be made more desirable, they too will require higher
intellectual competence, a point to be discussed more fully below. Third,
we have not yet exhausted the pedagogical means for teaching the general
studies to the lower reaches of intelligence. Fourth, the problem of
rescuing children who have been radically deformed by their environment
is a problem for social therapy, and the responsibility for it rests pri-
marily on the Department of Welfare and secondarily on all social insti-
tutions rather than on vocational educators.

Finally, and most important, is the fact that to utilize the bene-
fits of large-scale machine industry safely and productively, we need
not only a high order of vocational skill, but also a high order of cit-
izenship and a high order of personal development, Without these, the
effects of automation may be disastrous, not only economically but
socially and psychologically as well. Contrary to first impressions, the
ultimate development of mass production is not a maximum of mediocre uni-
formity. It is rather the volume production of an array of products
exhibiting the widest possible diversity. The trick of mass production
is not to turn out cheap suits in three colors and four sizes. That is
only the first step, Technology comes into its own when without raising
unit costs, it can turn out suits in twenty-five colors and twenty sizes.
Without the sensitive as well as voracious consumer, the high ;Toductiv-
ity of technological progress cannot be accelerated sufficiently to
escape the drag of overproduction.

All of these considerations militate against the argument that gen-
eral education is for the classes and vocational education is for the
masses. One of the fortunate factors in the situation is that automa-
tion technology can provide the time and resources for the new educa-
tional formula. We can use the added productivity of a technologically
sophisticated culture to maintain and exploit it for further benefits.

Britain's mild flirtation with the comprehensive secondary school,
while admirable in intent, may be misguided, as indeed all flirtations
are likely to be. The times, it seems to me, point to more high-grade
general education for all young people rather than a greater variety of
offerings as a means of providing all young people with an inducement to
a longer and more interesting stay in school. The word, "comprehensive,"
should apply to the population being schooled rather than to an array of
curricula.

If this view is correct, vocational education for the immediate
future is important in more than a truistic sense. It is important in
the sense that it has to become formal and more consciously and extensively
based on theory. The elaboration of knowledge in interdisciplinary form
may well have a profound effect on the patterns of vocational training.
Solid state physics, biochemistry, and a host of other fields make the
preparation of an electronic technician, for example, far more complicated
than it used to be. Working in automated factories will, no doubt, cre-
ate occupational patterns of its own. The service occupations also will
call for theoretical scrutiny and rethinking.
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These considerations force the conclusion that vocational education
faces responsibilities that go beyond constructing curricula and train-
ing personnel to teach them, and it may well be that these new functions
will radically alter the shape of even its instructional role. Some-
where in our educational system thee must be men who not only know how
to teach auto mechanics or electronics (although we can never have too

many of these) but who also understand the total economy and its relation

to the social order.

As one example of the kind of thinking one might expect the-voca-
tional educator to be concerned with is the upgrading of occupations that

are socially necessary but which do not enjoy sufficient social status

to attract a sufficient number of workers.

In one sense, this upgrading is not the responsibility of vocational

education. The status of an occupation is the resultant of many factors.

In another sense, however, the way a person is trained for a job has a

good deal to do with the status of the job in the occupational hierarchy.

I am not. now thinking of the euphemisms by which grave diggers

evolved into undertakers and then into morticians, and by which janitors

are transmuted into custodial. engineers. This is semantic abracadabra,

although like all abracadabra,' not without influence. More fundamental

are the mechanisms by which an unpleasant but socially important task is

made tolerable and honorable. Nursing, cleaning, disposal of the dead

and of refuse, and household and personal services of many sorts fall

into this category. There is a constant high demand for such services,

but they are unpleasant and tend to be low on the social scale. How-

ever, they are not all equally low. Nursing is a prime example of a

calling that has risen on the social scale through technicalization,

routinization, and intellectualization.

For there is no task so distasteful that routine, skill, a degree,

and a uniform cannot transform. The sweeper of dung is low on the occu-

pational scale; the technician who examines feces in the laboratory is

not. Skill, knowledge, standardized procedures justified by knowledge,

together with a uniform, help to separate the unpleasantness of the task

from the character of the performer, or to put it inelegantly, from rub-

bing off on him.

For example, it is important that the performer of a personal serv-

ice not be stigmatized as a body servant, owing personal fealty to a

master. Contrary to the common impression, depersonalization, not per-

sonalization, is the key to vocational status. The loyalty of the high-

grade worker must be to the task, not to the person served. Even when

an agency or firm boasts of "personalized" service, the personalization

is so managed and routinized that it is really depersonalized. The

sleekly gracious airline stewardess is about as good an example as comes

to mind. Any male traveler who construes her interest in him as personal

is soon disillusioned. This deflates the ego of the customer, but it does

wonders for the status of the occupation and the ego of the worker.
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Thus, although vocational educators cannot by simply taking thought,
raise the social status of housework, practical nursing, gardening, and
the like, they can by taking thought, explore the possibilities of
rationalizing, standardizing, depersonalizing, and insofar as possible,
intellectualizing these occupations. I take it that such study is prop-
erly within the province of graduate students and research workers in
vocational education.

But vocational educators may have to take on an even broader role
in educational statesmanship. For it is doubtful that we can ever again
afford lags of fifteen or twenty years between the manpower needs of the
nation and the educational facilities for meeting them. On the contrary,
to stay even, educational strategy should have a lead time of at least a
decade.

In a culture such as that of the United States, where economic plan-
ning on a national level is not looked upon with favor (although no indus-
trial organization would be caught dead without its plans for the future),
it is difficult to project manpower needs and to translate these into
educational activities.

What sort of training would it take to produce a cadre of vocational
educators who could do this sort of planning; who could interpret per-
vasive trends in the work patterns of our culture; who could understand
the impact of new discoveries and processes for the economic future? For
the good of the nation, industry, and the world itself, such vocational
statesmen should be sitting on boards of research and development in
every major firm and governmental agency. Right now there may be possi-
bilities aborning that ought to be translated into educational designs,
a task that neither the industrialist, nor the researcher, nor the govern-
ment official is trained to do.

It is for this reason that at the professional level, vocational
educators need study, in the philosophical, psychological,listorical,
and sociological aspects of educational policy, curriculum design, organ-
ization and support, and teaching-learning as well as technical training.
The phrase, "professional level," is a calculated qualification. Workers
in the field who think of themselves solely as technicians perhaps can
dispense with such studies. Given familiarity with the processes to be
taught and some teaching skill, they can do their job without losing sleep
over the vagaries of the culture. They are, in a sense, not very differ-
ent from the boys and girls they are teaching, for it is a case of an
experienced technician teaching a novice technician. Such men are valuable
and indeed indispensable. Vocational education is happy to lure some of
them away from industry for pedagogical purposes. However, such men will
no more be able to shape educational strategy than will sergeants in the
army or a foreman in the factory. If it takes a ton of paperwork to make
a ton of steel, it will take more and more knowledge about the world to
understand the world of work, and it will take even more if educators
aspire to anything more than catching up with the dynamics of economic
change. We are, all of us, therefore, condemned to develop our powers of
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knowledge and wisdom to a degree hitherto believed to be impossible for
the common man. Strange as it may seem, it is the machine that may in
the last act force us to become human.
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CONSIDERATIONS IN PLANNING AND ORGANIZING
A NEW INSTITUTION OFFERING

TECHNICAL EDUCATION
by

Frank Chambers*

A new institution always presents unique problems. Consequently,

there is no formula for an "instant" college. Obviously, the establishment

11
of a new college will be influenced by the laws establishing public col-
leges; the organization of higher education in the state; and the size,

sociological setting, and purposes of the college.

Lamar Johnson suggests that the chief administrator's major tasks

fall into six areas: curriculum and instruction, student personnel, staff

personnel, finance, plant and facilities, and community service and rela-

tions.

The agreed-upon purposes of the college are achieved through the plan-

ning, developing, and preparation of the curriculum, and the instruction.

Large numbers of needed and desirable curriculums may be identified, but

as curriculums proliferate, financial cost may increase in direct ratio.

In this area, other problems include the stretching of a small faculty

over a large number of courses, the development of an "instant" library,

the stocking of appropriate numbers of texts for day and evening students,

and the preparation of equipment and supply lists.

Students need to be enrolled, counseled, organized, and provided

with out-of-dlass services. The student personnel officer is faced with

the absence of a student government to aid him. This may force him to

establish authoritarian administration and minimize eventual student self-

government.

In staffing the college, the chief administrator must answer these

questions and solve their inherent problems:

1. What is an appropriate salary schedule?

2. Is it ethical to recruit leadership from other institu-

tions?

3. What should be the organization of departments?

4. Should chairmen be appointed immediately or after the

staff has been evaluated?

Academic regulations and policies governing the staff must be

*Dr. Chambers is President, Middlesex County College, Edison, New

Jersey.
**Rutgers - The State University.
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established immediately, and faculty participation must be invited; but

the question is, "How?"

Additionally, the new and inexperienced faculty will vary in direct

proportion to the number of staff. How is unity of direction given in

the carrying out of the purposes of the institution?

Securing and administering funds to pay the operational and capital

outlay of the costs of the college can be a dilemma. It can be influenced

by the concepts of the community college role, state leadership, and the

relative support of state and local support and student tuition. Compar-

ison with other two-year colleges does not provide a solution. The

nature of the college plant, kinds of curriculums, student population,

and the evening program are a few of the variables that necessitate exterk-

sivt financial study.

It is necessary to build facilities that will accommodate constantly

changing teaching techniques and will justify the cost and satisfy the

goals of design and aesthetics. The problems can be resolved through the

selection of an enthusiastic and competent architect, the involvement of

staff, visits to other campuses, and reference to standard works on com-

munity college planning and development. The development of a master

plan, based upon projected enrollment, curriculums, and college purposes,

is of great assistance.

Enlisting the interest, support, and participation of the community

in the college is a factor of time versus adequate preparation. The

preparation of an outstanding program to explain the college is worth

the time and effort in the good public relations returned to the insti-

tution.

It has become the goal of many states to place a community college

within commuting distance of all the people. This goal constitutes a

dilemma at the operating level. Unless adequate financing is available,

the programs of many of these colleges must be woefully weak or exorbi-

tantly high in cost.

The college that does not provide a diversity of curriculums will

limit the students it can serve. On the other hand, if the student must

pay room and board to attend a comprehensive college, the result in cost

will be a barrier to his education. It appears that the establishment

of a community college within commuting distance of every family may not

be a goal consistent with the purposes of community colleges.

1°4



IMPLICATIONS AND IMPACT OF THE VOCATIONAL EDUCATION ACT OF 1963**
by

Roy W. bugger*

From 1962 to 1965, it was my privilege to serve as Director of the
Manpower Development and Training Program and as Deputy Assistant
Commissioner for Vocational and Technical Education in the U. S. Office
of Education. Some of my most pleasant experiences while in Washington,
D. C., were in working with members of the General Subcommittee on
Education and with staff members of this Subcommittee, in the expan-
sion and improvement of vocational and technical education opportunities
for youth and adults throughout our great nation. One of the very fine
pieces of legislation which the distinguished chairman of this Subcom-
mittee and his associates sponsored was the Vocational Education Act of
1963, P. L. 88-210.

Today, I feel grateful and humble that you have invited me to share
with you some personal views regarding the impact of the Vocational
Education Act of 1963 on occupational training and retraining opportuni-
ties for all of our people, and to reason with you about possible
solutions to problems which face youth and adults preparing to enter,
re-enter, or effectively meet new and emerging demands of the changing
world of work.

If the Subcommittee would indulge me, a brief description of the
James Connally Technical Institute of Texas A & M University could serve
as one example of the.impact the Vocational Education Act of 1963 is having
on vocational skill development and technical training. Under the able
leadership of the Governor of Texas and through the wisdom of perceptive
leaders in the Texas Legislature, Texas A & M University was authorized
by the 59th Texas Legislature to establish the James Connally Technical
Institute on James Connally Air Force Base near Waco, Texas. This
decision was influenced significantly by findings of the Governor's
Committee on Education Beyond the High School, which reported that the
largest single gap in the Texas system of education beyond high school
is in the providing of scientific and engineering technicians for research
laboratories, businesses, industries, agriculture, and health centers of
the state.

Facilities on James Connally Air Force Base are being made available
for the campus of the Technical Institute as the U. S. Air Force mission
is phased out at this base. The problem of financing the many remaining
needs of this newly-activated educational institution will effectively
illustrate the imperative requirement for federal support of such

*Dr. Jogger is Vice President, Texas A & M University, Director,
James Connally Technical Institute, Waco, Texas.

**Oklahoma State University. This report was also presented to the
General Subcommittee on Education of the Committee on Education and Labor,
House of Representatives, United States Congress, Wednesday, June 15, 1966.
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undertakings. Specifically, sources of funding are required for:
(1) research to identify vocational skill development and technical
training needs of Texas business and industry; (2) modification of
buildings; (3) purchase of modern laboratory and shop equipment; (4) in-
structional equipment installation; (5) teacher salaries; (6) teacher
training; (7) student counseling; (8) work-study activities for students
who must earn while they learn; (9) student loans; and (10) evaluation
of program effectiveness. The fulfillment of these needs is a joint
endeavor of the state of Texas through Texas A 841/1 University and of
the Federal Government under provisions of legislation such as the
Vocational Education Act of 1963 and of the National Vocational Student
Loan Insurance Act of 1965. Classes were started January 11, 1966.
Since that date, 60 full-time and more than 300 part-time students have
enrolled. By September 1966, there will likely be 500 full-time students.
Enrollment will continue to increase while the U. S. Air Force mission
continues to phase out between now and June 30, 1968, when there will be
facilities available for 3,500 full-time and 1,500 part-time students.
In all courses offered at the James Connally Technical Institute, the
primary objective is to enable men and women to escape the scourge of
unemployability and participate effectively in the changing world of
work.

The James Connally Technical Instituter a civilian institution, is
unique since it is being developed and operated on an active U. S. Air
Force Base. Through the enthusiastic cooperation of federal officials
in the Department of Defense, General Services Administration, Depart-
ment of Health, Education, and Welfare, Department of Labor, and Veterans
Administration in this pilot program, all instructional target dates
are being met. Senior military personnel in the Tactical Air Command
and in the Air Training Command have been particularly helpful in starting
this technical institute which will provide many courses designed to
give civilians vocational skills and technical competencies that are
critically needed in the military or which are necessary for national
defense, industrial development, and business expansion.

While the Vocational Education Act of 1963 provides a basic frame-
work that is stimulating the expansion and improvement of vocational and
technical education in high schools and post-high school institutions,
Texas is finding itself in a position similar to that reported in many
other states, that of being unable to meet continued essential expansion
and improvement needs with the limited funds authorized and appropriated.
To meet the growing demands of the exploding youthful population for
occupational training and the essential needs of adults for training and
retraining, federal participation through the Vocational Education Act
in the amount of $400,000,000 is necessary. This need for funds is in
accord with the amount recommended in the 1962 report by the Panel of
Consultants on Vocational Education requested by the President of the
United States. This report includes the findings of the distinguished
panel after making intensive studies of vocational and technical educa-
tion in the United States during the 1961-62 period. Without an increase
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in the federal authorizations and appropriations to the Oloo,0000koo
level, many of the youth and adults of our nation and my state will be
denied the opportunity of learning to earn enough to provide a satis-
factory level of living for themselves and their families.

Additional funds are essential to the success of the vocational and
technical education program which is being expanded and greatly improved
under the provisions of the Vocational Education Act of 1963. But more
money alone is not a guarantee that vocational and technical programs
will meet the needs of all of our people in every community of our nation.
There are critical problems which may require amendments to the Vocation-
al Education Act of 1963 if the Congress is to be assured that vocational
and technical education is to keep vocational skill development and
technical training in pace with the demands of our growing economy and
dynamic society. The following are among those problems which are evident:

Tagartage.-A National Occupational Development Fund is needed
provide teacher stipends and teacher development programs for vocational
and technical teachers in much the same way the National Science Foun-
dation provides for this in engineering and science. This would permit
vocational and technical teachers to learn what to teach, how to teach
it, and escape the plague of traditionalism which could leave their
students unemployable.

Limited occupational information.-A National Occupational Development
Fund could stimulate the implementation of continuing qualitative studies
of clusters of occupations. These studies are essential to assure that
the content of vocational and technical curricula will properly prepare
youth and adults for work in their time.

ArAlaic teaching methods, procedures and techniques.-Research in
education in general, and in vocational and technical education in particu-
lar, needs to be coordinated on somewhat the same basis that research in
agricultural production, packaging, storing, and distribution is coordi-
nated. Traditional public and private educational institutions cannot
cope with the exploding demands for the storing and rapid dissemination
of knowledge unless a major break-through in effective teaching methods,
procedures, and techniques is achieved. Teaching must be audio-visual-
ized, mechanized, and automated.

2igid matching requirements.-Matching in kind would permit greater
flexibility in program development, expansion, and improvement.
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Problem 5.

Inflexible fiscal procedures.-A few states and many schools are
handicapped when funds are not advanced for approved vocational and
technical programs. They just do not have sufficient state and local
funds available to pay the costs of a program and then await reimburse-
ment which may be delayed for three months to a year.

Problem 6.

Inadequate state and area leaderships-Funds are needed to pay 100
percent of the cost of personnel and equipment necessary to assure
enthusiastic administrative leadership and adequate program supervision
in state vocational education agencies and in approved area vocational
schools. A program of this type appears eL,sential to assure that competent
leaders are available to pursue courses of excellence in preparation for
the changing world of work.

Problem 7.

Poor articulation of vocational technical education.-Many American
publics that are affected by vocational and technical education have been
asleep. The majority of vocational and technical educators have thought
themselves too busy to articulate occupational training with its reward
in careers to all but a few of their publics. The President's Panel of
Consultants on Vocational Education estimated that 80 percent of the
population need specialized occupational training. A vigorous campaign
is needed to identify in the minds of all Americans the dignity of work
and the joy of learning to work effectively with success and happiness.

Problem 8.

Failure to reach the hard to teach.-One of the greatest failures of
our time has been the reluctance to develop experimental, demonstration,
and pilot programs, including, but not limited to, residential vocational
schools designed to determine how to help youth and adults with severe
socio-economic handicaps cope with their problems and become productive
workers. Funds to pay 100 percent of the costs of these programs are
essential if society is to avoid the high cost of a welfare life for
many of these hard to reach and hard to teach people.

Problem 9.

Traditional school schedules.-The traditional nine-mont1,3 -,a.00l year
and six-hour school day leaves many school facilities vacant a 1=-A of
the time* This also requires business and industry to absorl; people
into the world of work in June of each year than can be efficiently
accommodated in one short period. Vocational and technical zAucation in
particular should be offered on a year-around basis with course content
and length tailored to the requirements of business, industry and the
needs of the students.
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Ingeguate student assistance.-The work-study program needs to be
expanded significantly. In addition, a vocational and technical student
loan program is needed to assist both youth and adults. The amount of
the loan available to a young person should enable him to pay his own
necessary living and school expenses, carry a reasonable rate of interest,
and have a loan forgiveness feature if a specified amount of time is
served on active duty with the military forces or public health service
or in business or industry in an occupation designated as vital to national
defense. The amount of the loan available to an adult with dependents
should enable him to pay the necessary living encases for himself and
his dependents as well as school expenses, carry a reasonable rate of
interest, and have a loan forgiveness feature if a specified amount of
time is served on active duty with the military forces or public health
service or in business or industry in an occupation vital to national
defense.

The problems listed and the observations made are not intended to
be all incluslve ol excIUSiVe. They are not listed in any particular
order of importance. They are some of the problems encountered in
developing a new technical institute, which will eventually include
vocational skill development and technical education in fifty occupational
fields. Also, professional associates in Texas and elsewhere have indi-
cated these are some of the problems faced by them in their pursuit of
excellence in training our population for the changing world of work.

If the Subcommittee will permit me one final privilege, I would like
to provide each member with a copy of the Bulletin of the James Connally
Technical Institute of Texas A & M University. Your comments and sug-
gestions regarding our attempt to develop a model technical institute
will be helpful and welcome. We will be glad to have members of the
Subcommittee visit us and our friends in the United States Air Force at
Waco to observe how the program you stimulated through the Vocational
Education Act of 1963 is helping men and women, young and old, develop
vocational skills and technical competencies needed in business expansion,
industrial development, and national Security,
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PROGRAM PATTERNS
AND

FUNDAMENTAL KNOWLEDGES
by

Lynn A. Emerson*

Technical education attempts to change the behavior of persons, to
prepare people for change, to develop within people an attitude for sci-
entific approach, and to serve persons. The persons to be served include:
high school youth, post-high school students, high school graduates and
drop-outs, college drop-outs, employed persons, and capable students with
practical interests in a technology and in a specific skill. A job of
technical education is to "turn out" skilled students.

The types of technical occupations below the professional level
include: the low-level, narrow scope technical occupations; the techni-
cal specialist; the engineering technician; and the industrial techni-
cian.

Students need to develop competencies at job analysis of those occu-
pations that involve manipulation, related work experiences, and related
knowledge, and the students need to identify clusters of occupations.

In the development of curricula for technical education, it is impor-
tant to understand that a technician must: (1) diagnose situations;
(2) use and read technical materials and handbooks; (3) make decisions
relative to technical problems; (4) use a variety of instruments; (5) in-
terpret plans and drawings; (6) visualize and design creatively; (7) un-
derstand equipment and materials; (8) make cost analyses; (9) render
technical assistance to other personnel; and (10) supervise and communi-
cate with personnel.

Curriculum is an integrated body of educational content, and proced-
ures are usually "broken down" into courses designed to help a person to
accomplish a goal. In technical education, the goals are: (1) prepara-
tion for the entry job; (2) advancement in the job; and (3) the encour-
agement for further study.

To achieve this, the student needs technical training, laboratory
work, and classroom instruction in applied mathematics and science, in
ancillary fields, and in human relations.

Curriculum is based on the method of learning, which includes: sen-
sory impressions, readiness and stimulation, maintained interest, and
favorable conditions for learning. We learn by doing and by understand-
ing and by taking one step at a time.

*Dr. Emerson is Professor Emeritus, Cornell University, and Consult-
ant in Technical Education.

**Rutgers - The State University.
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The procedure for curriculum development involves: (1) setting up
objectives; (2) determining and analyzing job clusters; (3) establishing
entrance requirements; (4) developing curriculum controls; (5) grouping
content into areas; (6) identifying tentative course titles; (7) allo-
cating content areas; (8) identifying types of instruction; (9) determin-
ing course lengths and instructional sequence; (10) allocating semester
terms to courses; (11) making tentative time schedules; and (12) revising
courses and sequences when necessary.
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ELECTRO-MECHANICAL TECHNOLOGY
A NEW CURRICULUM THROUGH

COMBINING EXISTING
TECHNOLOGY COURSE

WORK
by

Austin E. Fribance*

The field of electro-mechanical technology is a new and growing
field of technical endeavor. Many of the important questions concerning
this new occupational area are still unanswered. Some of the fundamen-
tal questions that need to be answered are as follows:

1. Is there a real need in industry for the electro-
mechanical technician?

2. If this need exists, what educational experiences can
best train this new kind of technician?

The answer to the first question seems to be an overwhelming, "Yes."
A survey of some twenty-six industrial firms revealed that twenty-two of
these firms presently employed some form of electro-mechanical techni-
cians. Of the four remaining firms which indicated that they did not
employ electro-mechanical technicians, two of them were engaged in the
aero-space industry, which, by and large, considered the majority of
its technician work to be electronic in nature.

What technical foundations and skills must the electro-Mechanical
technician have? After surveying industries which employ electro-mechan-
ical technicians, it appears that this person must have fundamental
competencies in the areas of electrical-electronic technology, mechanical
technology, instrumentation technology, and optics. The problem that is
immediately visible to the technical educator is one of trying to cover
these fundamental areas and cover them well in the short period of two
years. The conceptual framework of theory and the accompanying labora-
tory skills must be developed simultaneously in the trainee, In this
way, the technician develops more or less equal capabilities in all of
the technical areas rather than having strengths in one technical area
and weaknesses in others. By feeling equally at home in all of the tech-
nical areas, the electro-mechanical technician should look for the best
solution to a technical problem, whether the solution is primarily mechan-
ical, electrical, optical, or any combination of these approaches.

Companies that train and develop their own electro-mechanical tech-
nicians by company training programs and on- the -job training experiences,
try to achieve this technological balance in the technician in several

*Mr. Fribance is Head, Mechanical Engineering, Rochester Institute
of Technology, Rochester, New York.

**Oklahoma State University.
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different ways. For example, one of the nation's leading manufacturers
of data processing equipment develops its electro-mechanical technicians
by employing mechanical technicians and giving them the necessary train-
ing they need in electronics and physics, with emphasis in optics and
the study of light. This method of training technicians in industry
seems to be somewhat typical. A company or industry that needs certain
kinds of technicians for special kinds of unique jobs generally employs
technicians trained in one of the connventional fields such as electron-
ics, mechanical technology, or instrumentation technology, and then adds
the necessary specialized training through on-the-job or special company
sponsored training experiences to develop the new breed of technician
that meets their special job demands.

Industry has great need for electro-mechanical technicians. In
the San Francisco Bay area alone, employers are traveling thousands of
miles in an effort to recruit this kind of technician. Salary schedules
for competent associate degree electro-mechanical technicians with indus-
trial experience ranged as high as $14,400 per year for men with straight
technical assignments and no supervisory responsibilities. Numerous
companies indicated that they were limited in their plans for future
expansion, primarily because of the lack of electro- mechanical techni-
cians.

Employers that were interviewed indicated that the successful elec-
tro-mechanical technician must have certain characteristics. One essen-
tial skill needed by the technician is the ability to conmu4icate. He
must be able to express himself both orally and with the writton word.
A second requirement indicated by the industry is that the technician
have a keen analytical ability which would enable him to analyze tech-
nical problems and arrive at tenable solutions based upon his broad
technical background.

With regard to technical competencies required of the electro-
mechanical technician, a sound, in-depth background in both physics and
mathematics (including some applied calculus) is essential. In addi-

tion, a fundamental understanding of the principles of electricity and
electronics is essential foundation material in any modern technology
being taught today. Almost all of the newer and emerging technologies,
such as biomedical technology or instrumentation technology, start with

this fundamental background of mathematics, science, and electricity-

electronics, and build from that foundation into the desired field of

technical speciality.

The philosophy underlying the newly developed electro-mechanical

technology curriculum is that off' a totality integrated curriculum

designed to meet the needs of the student. Each subject in the curric-

ulum touches every other subject in terms of application, problem solu-

tion, and the development of analytical skills. This is done by pre-
senting the various technological principles in each course so that

they relate to each other in focusing upon a problem solution. No tech-

nical subject stands alone in the curriculum. That is, no course is



taught without regard to how it might be enhanced and in turn enhance
the concepts being learned in other courses.

In electro-mechanical technology, as in all of the new and emerging
technologies, it is essential that the technician have a broad and basic
understanding of many of the areas of technology and science. An example
of this need is in the field of optics. In most of the new and emerging
technical occupations, a technician is expected to know something about
the principles of optics. One is expected to know the fundamental con-
cepts of engineering stresses and the simple mathematical calculations
involved in making stress calculations. The technician is expected to
have some knowledge of chemistry and how the principles of chemistry
might provide solutions in areas of materials selection. In the fields
related to instrumentation, basic knowledge in electricity, electronics,
pneumatics and hydraulics is essential for the technician to be able to
function as expected. Obviously, a technician cannot be expected to be
an expert in all of these technical fields. However, he must have some
basic knowledge of all of these fields of technology and how they might
work together to provide the answers he is seeking. It is becoming
increasingly important for today's technician to have some functional
knowledge of computer programming and data processing. In addition to
all of these cognitive skills, the technician is expected to have a high
degree of motor skill development and manual dexterity.

. An electro-mechanical technology curriculum based upon these broad
requirements would cover approximately two calendar years. The general
content of such a training program would consist of approximately 25
percent subject matter in the area of electricity-electronics concepts,
25 percent course work in the area of mechanical-related technology,
25 percent course work related to mathematics and science; and approxi-
mately 25 percent of the curriculum time would be devoted to general
education subjects, such as communication skills and humanities. A
curriculum with this curricular distribution seems to meet the consensus
recommendation of industries which employ electro-mechanical technicians.

The computer industry expressed a critical need for large numbers
of electro-mechanical technicians. This is indicative of industry's
present and projected needs of associate degree electro-mechanical tech-
nicians. These technicians are needed to affect the technical change
from conventional circuitry to printed and integrated modular circuits
that will be utilized in I. B. M.'s late generation data processing
devices. The computer office machine industry conservatively estimates
a need for some 65,000 electro-mechanical technicians within the next
several years.

An example of some exotic applications where electro-mechanically
trained technicians are needed by industry, may be observed at the Stan-
ford Research Institute. In one research project at this institution,
over a million electronic components are being integrated into a module
no larger than one square inch. In the A. E. C. laboratory at Liver-
more, California, technicians are working with ionized gases at fan-
tastically high pressures. These are but a few of the new and emerging
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technical applications which will require new kinds of engineering tech-
nicians.

At the present time, there is a shortage of engineering technician
manpower in nearly all fields of the older and more conventional kinds
of engineering-related technologies. With the intense demand for great
quantities of engineering technicians in the new and emerging areas of
engineering technology such as electro-mechanical technology, the national
engineering technology manpower problem becames even more critical. If
technical education is to meet this challenge, sound programs based upon
the actual needs of industry must be developed and initiated to meet the
anticipated technical manpower demands.
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.MATHEMATICS IN THE TECHNICAL PROGRAM
by

N. D. Griffin*

The Regular or Conventional College
Mathematics versus Applied Technical
Mathematics

Most regular college mathematics courses of the freshman and soph-
omore years are preparatory in nature and emphasize the development of
mathematical laws, formulas, and abstract ideas. Usually, the students
are expected to develop these formulas and abstract ideas as a part of
each test. This is important because the mathematics courses which
follow are based upon these concepts. Also, many of the students will
be teaching mathematics and should be able to develop this mathematical
theory.

Technical institute students who rank high in mathematics on the
college entrance tests and who have done well in high school mathematics,
should be encouraged to enroll in the regular college mathematics courses.
Many of this group of students will be interested in doing work leading
to advanced degrees after they complete the technical institute work.
They should be advised that applied mathematics is terminal in nature
and will not transfer into many advanced degree programs. All educators
should encourage the students under their supervision to develop their
capabilities and interests to the highest possible level.

College algebra and trigonometry will automatically substitute for
the applied technical mathematics, Tee 115'and Tec 125, here at the
Oklahoma State Technical Institute. The regular college analytic geom-
etry, differential and integral calculus will substitute for the applied
calculus, Tec 135. Students who do well in the regular college mathe-
matics usually have the ability to apply the mathematics in their tecb-
nical institute courses.

Why teach applied technical mathematics.-Many students of average ability
or below average ability soon become disillusioned and discouraged by the
rigorous treatment of the abstract ideas of the conventional college
mathematics' courses and drop out of school. Most of thede students who
are willing to work do well in applied mathematics courses. They are
expected to understand the theory involved when developed and explained
by the instructor, but are not expected to develop it themselves on
tests. The emphasis is on the use of the theory and formulas in solving
practical problems, and the students are expected to have the ability to
solve these problems.

11011.,

*Mr. Griffin is Associate Professor of Applied Mathematics, Technical
Institute, Oklahoma State University.

Oklahoma State University.
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The instructor of applied mathematics should have a broad back-
ground of training and experience from which to draw useful applications
of the theory he teaches. The language and illustrations he uses should
be simple. Illustration: Solve the formula I=P(l+r)n. He should have
the tendency to over-teach the theoretical material covered rather than
leave too much to be thought out by the student. However, he should
expect the sudents to attain high standards of performance when applying
the theory ayd formulas to practical problems.

Coordination of the Mathematics with
the Technical Content of the Specialized
Technical Courses,

The content of the mathematics courses and the sequence in which it
is taught should be determined by the technical department heads and the
mathematics instructors as a cooperative effort. No material should be
included just because it is good to know or because the instructor likes
to teach it. In a two-year program, only the essential material should
be taught, because the time element will eliminate many things that are
good to know but are not essential.

The sequence in which the mathematical content of the courses is
taught may be altered to meet the needs of the students in their major
subjects. These changes should be made when the need arises, if they
do not present too much difficulty in teaching the content of the mathe-
matics course. (Course outline for Tee 125).

Calculus in the curriculum.-Should calculus be taught in the two-year
technical institute? Calculus should be taught if the instructors in
the specialized course can and will use it in presenting the content of
their courses in a more systematic method and to a greater depth of
understanding than would be possible without it. However, if the instruc-
tors of the specialized courses need only a small part of the calculus,
and if this part can be taught in a fraction of the time and with a
fraction of the student effort that would be required in a separate
calculus course, then it should be taught as a part of the specialized
course.

The following are not valid reasons for teaching calculus as a
part of any technical curriculum.

1. Calculus in the curriculum gives prestige to the institution.

2, The accrediting agencies like to see it in the curriculum.

3. It looks good in the advertising and on the curriculum.

4. Employers say it is good to know.

5. The instructor likes to teach calculus.
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The good students in any technical curriculum should be permitted
to take the applied calculus as an elective if they wish. One of the
best ways to kill the interest of the majority of the students in a
technology is to require calculus if it is not used in teaching the
specialized courses.

Remedial Subjects

Many high school students in our part of the country do not plan to
attend any post-high school education institution. Their parents and
teachers do not insist that they take courses in high school that will
prepare them to enter this kind of training; but as soon as they receive
their high school diplomas and realize that most of the other high school
students plan to enter some type of post-high school training, they also
want to do the same. They now have the desire but are not prepared.
Remedial English 105 is offered by the University and Remedial Mathematics
103 is offered by the technical institute especially for this group of
students.

They receive no credit toward graduation for this work, but on
completion of these courses, they may enter the technical institute work
where they become average students. Most of these students realize that
this is their last opportunity to receive post-high school educational
training; and they are usually a serious, hard working group who make
good technicians.

Conclusion

Applied technical mathematics should be a part of the curriculum
of*every technical institute. It should be taught by a technical
institute faculty member who has the training, experience, desire, and
ability to make the applied mathematics both interesting, challenging,
and rewarding to technical institute students.
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PROGRAM PLANNING AND CURRICULUM DEVELOPMENT
by l

Richard H. Hagemeyer*

We all have in our possession, either here or in our offices, all
the old and latest materials published on the subject of program planning
and curriculum development by the experts in the field. We have all read
them or can read them, so I am going to let you get your technical infor-
mation on the subject from these scholars. I am going to generalize
about program and curriculum planning from the practical standpoint and
hope that I can generate enough controversy and differences of opinion
so that we will have some heated discussions in the period to follow.

I am going to classify my points as "myths," for want of a better
word, to describe commonly used theoretical statements that do not always
work in practice.

M'xth 1.-New metraps or curricula arise out of a felt community
need as expressed by community leaders.

Is this the way that new programs are planned and developed? Theory
says, "Yes"--in practice it is a wide-awake director, teacher, counselor,
or president who often plants the original idea in the minds of commun-
ity leaders. After giving them the idea, the wise administrator then
provides the way they can learn more about their idea, even to the extent
of providing a little fertilizer occasionally that might help it grow.
Educators must lead, not reflect the community's thoughts and actions.
We are being paid to do this thinking and planning for the future.

The world we face today is one of dynamic and dangerous flux. We
as educators have to ask ourselves constantly, "Are we contemporary?"
Are we tuned to the signals that are coming from the cutting edge of our
time so that we can get the message, chart the course, and work in harmony
with changes? We as educators must be aware of the dynamic forces that
are changing our world, but we must also be acutely aware that we can go
off in the wrong direction. We can be led into an educational trap by a
sense of frustration that results in an acceptance of the thesis that
since things change so rapidly, what is the use of providing educational
programs for occupations? This leads me to my second myth.

Myth 2.-Technological changes are occurring _so rapidly that schools
should only provide the liberal arts and basic academic subjects.

This statement is heard many times and is often reflected in the
pronouncements by the corporation president in his Friday night banquet

*Dr. Hagemeyer is President, Central Piedmont Community College,
Charlotte, North Carolina. .

**University of Florida.
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speech. At the precise minute his ringing phrases go out over his well-
dressed audience, the typesetter in the local newspaper is setting copy
of the personnel director's "help wanted" advertisement. In heavy black
type, the message canes through loud and clear. What can you do? We
need technicians in the following fields: data processing, drafting and
design, accounting, nursing, and engineering aides in manufacturing and
construction. We also need tool and diemakers, setup men, patternmakers,
electricians, and pipefitters.

Seldom do I see a help wanted advertisement patterned after the
design as expressed by the corporation president. What are the reasons
for this double talk? We might draw a parallel with the westerns on TV.
The president wants to put the corporation squarely on the side of the
"good guys," so he sits tall in the saddle and says, "YUp, teach them
the.three R's and the liberal arts." The personnel director, however,
has some dirty work to get done and has to recruit same "bad guys" for
his nefarious purposes out in the plant, so he talks about specialized
skills and technical knowledge. Meanwhile, back on the campus, those
of us who try to make sense out of these corporate smoke signals are
like Sitting Bull as we say, "ugh! Corporation man speak with forked
tongue."

Occupational training is still vital, more so now than ever, due
to the complexities of today's automation. The automation of today,
however, compared to the mechanization and cybernetics of the next dec-
ade, would be like comparing the Model "T" to a 1966 Lincoln Continental.

As vocational educators our res onsibilities end when we
dive the students saecific skills ancl.U.,_3,.0e.owleedtoearna
living.

I would like to quote from a guest editorial in the April 1963
issue of .JIS$221ShalLtagne: "Education as a currency can be likened
to a coin. One side represents general education and the other side
vocational education. If the coin is split in two, it becomes counter-
feit and therefore unnegotiable. Vocational education is incomplete
and non-negotiable without a sound general education, and likewise gen-
eral education has little meaning without vocational competencies to
make it complete and make the currency negotiable and acceptable in the
marketplace." This statement is still true and we had best heed.

All occupational education curricula should present a carefully
balanced "mix" of general education, theory courses, and specialized
courses. The determination of percentages of each by formula outside
the actual college setting, however, is unrealistic and unsound. These
determinations should be made by faculty committees, college administra-
tion, and trustees, and be made in terms of each program's needs and in
light of the overall college policies and practices.
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Myth 4.-The transfer student and the student enrolled in one of the
technologies should be enrolled in the same eneral education classes.

This philosophy, quite widely held, usually accompanies the comment
that the student might change his mind and later wish to continue his
education and earn the baccalaureate degree. We do not recognize that
occupationally oriented students are changing their minds with increasing
frequency, sometimes at the suggestion of their employer; and oftentimes
success at the associate degree level challenges the graduate to pursue
the next higher goal. We certainly do not want to discourage this upward
mobility, but I believe that this is not enough reason to require all
occupationally oriented programs to be open-ended.

Transfer and occupational students should be combined into the same
class only when the objectives of the class are the same as those needed
by the occupational student and the liberal arts student. Only when
these objectives match should there be sufficient reason for combining
the classes;

Myth 5.-Advisory committees must be organized to assist in the Lan-

ningsAtEt3A2RDAL_Natett22122tizliltaimama01112g121ILIKEE
curriculum offered in an institution.

Advisory committees can be a tremendous asset to any institution,
but certain conditions must be present or they will be a handicap to
the planning and development process. The college must have sufficient
administrative personnel to coordinate and work with the various commit-
tees so that their efforts will reinforce the overall objectives of the
college.

The theory that advisory groups can be of great assistance in the
selection of equipment must also be approached carefully. The tendency
for lay members of an advisory committee to look at equipment selection
from personal experience in a production capacity may color the type and
amount listed for procurement.

Program evaluation is a continuous requirement, and one way to
evaluate is by using a formal advisory committee. It must be remembered
that the members of the committee may reflect views based, upon their
specific problems and needs. Often they reflect the strong views of one
or two more vocal members. Such a committee can be helpful if it is
used in conjunction with other sources of data.

Myth 6...Programs should be planned and developed accord to the
needs of the local community.

The concept of programs based on community needs is being replaced
by a recognition of the need for regional and state-wide planning« Local
occupational surveys must be supplemented by and coordinated. with regional
and national needs as identified. by surveys conducted by other groups,
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such at-, Chambers of Commerce, planning commissions, state employment
agencies, employees' associations, National Institute of Health, U. S.
Department of Labor, United States Office of Education, and similar
agencies.

Myth 7. - Occupationally oriented curricula in community coliples_are
primarily_ engineering

Since Sputnik I, "technician" has been a glamour word. It has had
almost exclusively an engineering connotation. Community colleges have
concentrated on programs to prepare engineering and scientific techni-
cians for industry and research.

Other programs at the technician level but not engineering related
are demanding our attention. Medicare, like Sputnik, may be the driving
force behind a virtual avalanche of new programs in the health-related
occupations.

The areas of service open to the community colleges are limited
only by the imagination of the faculties, administration, and trustees.
Of course, not all colleges can or would want to provide programs in
all fields. We need to cast our eyes upon a broader horizon in the years
ahead.
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PROGRAMS, STUDENTS, FACULTY, AND
FACILITIES AT

NORWALK STATE TECHNICAL INSTITUTE
by

Frank Juszli*

In Connecticut, the technical institute is needed! The main objec-
tive of the State Technical Institute is the preparation of fully qual-
ified engineering technicians prepared for immediate employment on the
engineering team in Connecticut.

The State Technical Institute is the only educational unit operated
by the State Department of Education, specifically organized to give full-
time day courses designed to prepare engineering technicians. The part-
time evening programs, which provide unit offerings, are identical with
the day programs.

The two-year collegiate level curriculum offerings include the fol-
lowing technologies: chemical, data processing, electrical, electro-
mechanical, mechanical, and tool and manufacturing.

Participation on the students' part in the day-school program
requires twenty-seven hours per week in classrooms and laboratories and
a considerable amount of outside preparation.

Ninety percent of the students are recent high school graduates, and
10 percent to 15 percent are graduates of vocational high schools.

Admission requirements are high school graduation or equivalency
with: four units in English; two units in mathematics--one in algebra,
one in geometry, or two in algebra; one unit in history; and one unit in
physical science with laboratory. Since the curriculums are closely
related to the fields of engineering, a good understanding of mathematics
and science (physics and chemistry) is essential.

The students stand at about dead center or middle third of the high
school graduation class and average about eighteen years of age; 97 per-
cent are males and about 2 percent are from minority groups.

There are forty full-time faculty members, including four adminis-
trators and a director of student personnel. Each is required to have
a Bachelor of Science degree in mathematics, engineering, or science,
with three years of industrial experience. Sixty percent of the faculty
are graduate engineers with no prior teaching experience but with eleven
0101101112111101111MTmbwIMMImmION11101=111,1111

*Mr. Jus-ii is Director, Norwalk State Technical Institute, Norwalk,
Connecticut.

**Rutgers - The State University.
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or more years of industrial experience.

The faculty faces classes on a basis of seventeen contact hours
with students in classes where the ratio is sixteen students to each
instructor.

These people are responsible for preparing graduates, a large
majority of whom are annually placed in positions that support engineers
and scientists in industry or the military. About 15 percent of the
graduates go on to higher education.

The Institute occupies a 17-acre plot and is housed in 3 new build-
ings with a total area of over 100,000 square feet. Two of the buildings
accommodate classrooms, laboratories, a library, and a cafeteria; the
third contains a large auditorium-gymnasium. There are 16 well-equipped
laboratories.
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PLANNING FOR INSTRUCTIONAL RESOURCES
by

Robert B. Lorenz*

This paper is an attempt to show the requirements of a systematic
application of instructional resources at a large university, a new urban
university, and a job corps center. A philosophy for this systematic
operation will. be stated and consideration given to the requirements for
staff, space, and facilities.

Facing the challenge of increasing student enrollments in American
education today, school administrators have taken another look at faculty
and technological resources in order to promote a quality education for
all. Trends in the application of media to solve this problem have been
developing in the form of mass instruction, individualized instruction,
and instructional systems. The critical problem for American educators
today is how innovations, personnel, and resources can be combined into
a total system capable of meeting urgent national requirements. The use
of technological resources and the implications of this systematic approach
extend to the point of influencing learning facilities and the conventional
teaching and learning patterns.

Given the objectives of more learning for more people, greater instruc-
tional effectiveness, and instructional efficiency, some educators look to
the systems approach as a tool for determining effective alternatives in
designing and developing a more effective educational enterprise. The sys-
tems approach pays close attention to the information network binding inter-
acting elements of a system together. Thus, in an attempt to improve the
teaching-learning process, instructional communicators are interested in
making information available in a variety of forms and in a form most approp-
riate to the type of information and to its use, in presenting information
more efficiently, i.e., more information to more people in less time with
less expense and less teacher time, and in making learning effective, stim-
ulating, realistic, and emotional. To do the job effectively, extensive
support must be given to faculty members who are on the front line of the
teaching effort.

One systematic approach to supplying resources and services to the
faculty members at the University of Illinois is to use the Office of
Instructional Resources.

Instructional resources refers to conceptions and personnel
who will implement that which undergirds a psychological
analysis on structional requirements to the measurement and
research services which evaluate instructional procedures,

*Dr. Lorenz is Head, Instructional Materials Division, University
of Illinois.

**University of Illinois.
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to the instructional media and processes such as programmed
instruction, television, motion pictures, graphics and
other audio-visual aids, and to the physical settings of
research and instruction.

The Office of Instructional Regources will be a service unit repon-
sible for planning, developing, and when appropriate, administering tech-
nological aids to instruction, and for advising and assisting faculty in
using them to improve instructional effectiveness and efficiency. The
Office will be responsible for keeping abreast of the developments in
new programs, materials, and devices.

Organizational Structure

The conception of the Office of Instructional Resources takes the
form of two groups, each having three divisions as illustrated in Fig-
ure 1.

OIR

Instructional Production &
Systems Services

Figure 1

The Instructional Systems Group.

The function of the Instructional Systems Group is to design strat-
egies and develop techniques to apply findings from the psychology of
learning to university- instructional programs. fl
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Divisions

A. Course Development Division

The Course Development Division defines course objective3,
devises instructional activities, and helps to select
teaching mkithexis and media.

B. Pro rammed Instruction Division

The Programmed Instruction Division assists faculty in pre-
paring programmed instruction.

)

C. ....2.:LraiELEIguation Division

The Learning Evaluation Division assists the faculty in fl
test scoring item analysis, test construction, and data Li

interpretation.
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The Production and Services Groin,

The Production and Services Group carries out instructional strate-
gies through well-planned media production and services.

Divisions

A. Television Division

The Television Division produces and distributes programs.

B. Audio-Visual Division

The Audio-Visual Division provides information about avail-
able films, filmstrips, and audio materials.

C. Graphic Arts Divizion

The Graphic Arts Division contains three departments.

1. Design Department--Produces art work.

2. Construction 1)epartment--Builds sets, models, devices.

3. Photographic Department--Offers photographic services
to faculty.

Service Policy

To encourage the use of these instructional resources, most services
are provided without charge when used for instructional purposes. The
equipment policy is consistent with the production policy, in that all
major, portable, and common items of audio-visual equipment shall be
purchased for and placed on the inventory of the Office of Instructional
Resources. Guidelines for materials and equipment for use in higher edu-
cational institutions are available from the 1EA's Department of Audio-
Visual Instruction. The cost of equipment for the first phase of the
development in Chicago Circle campus was $48,099.

2EassIsaalEnEIR Square Feet

Administration 2,603
Instructional Systems Group 19,378
Production and Services Group 6,370

28,351
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Staff
FTE

Administration 2

Instructional Systems Group 6
Production and Services Group 12

20

In order to integrate its activities successfully with the faculty,

the Office of Instructional Resources was successful in identifying
highly interested faculty members in local departments. These faculty
members were released one-third time to identify depardiental needs
which might be met in significant part by the application of instruc-
tional technology. In another program designed to integrate faculty
use of instructional materials, faculty members were paid full-time dur-
ing the summer months and freed from teaching responsibilities to work
on instructional :improvement projects.

At the Champaign campus of the University of Illinois, where well-
established photographic service, motion picture service, a film library,

and projection operators were available to the faculty, the Office of
Instructional Resources took a slightly different form. (See Figure 2.)

Seeking to aid the faculty and to cooperate with existing services avail-

able, the Office of Instructional Resources in Champaign developed in

the area of instructional systems groups.

OIR

Measurement
& Research

Instructional
Television

Figure 2

Instructional Programmed
Materials Instruction

A proposal for a communications laboratory of the Breckinridge Job

Corps Center developed along similar lines to that of the Office of

Instructional Resources; however, it had, perhaps, a greater availabil-

ity of funds and a more specific educational product. The differences

in the two units are 'worthy of our attention. The goal of the Job Corps

Center was to train 2,000 students.

Basic Educational Pro rams
No. of Hours of
Students Training

Adult Trades Training 1,000 160

Adult Vocational Training 500 500

Adult Technical Training 500 800
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A study team was assembled to consider systematically the goals of
the Job Corps Center and to prescribe the necessary staff, space, and
facilities. This study team recommended that major priority go to mate-
rials production facilities to stimulate the maximum use of instructional
materials and to better provide materials production in excess of current
demands rather than insist on full economic justification prior to w7.4ui-
sition. Presentation devices not likely to change were placed high on
the priority schedule. Devices using relatively new materials in scarce
supply were given low priority. Striving towards the goal of improving
the efficiency of the learning process, the communication laboratory is
seen as an organization providing a complete range of equipment and mate-
rials, production of aids and media, learning environments, automated
educational systems, feedback data on student progress, and mass media
communication. The communication laboratory is centrally located and is
responsible for prescribing and designing learning spaces for the use of
aids and media. These learning spaces will be equipped with standardized
equipment, all designed for remote control from the front of the class-
room. The controls for both lighting and the audio-visual equipment will
be integrated into movable lecterns. Every room will be equipped with
multiple screens as well as screens capable of being tilted for the over-
head projector. A policy decision was made to saturate classrooms with
overhead projectors since this piece of equipment requires a minimum
change in habitual teaching behavior and provides an opportunity for
instructors to develop a self-concept as developers of instructional
materials.

Faris and Moldstad, in a nationwide survey of local production pro-
grams, cited. the objectives of these programs, Local production facil-
ities provide instructional materials not commercially available, provide
materials to solve specific communication problems, and provide materials
to school administrators for presenting xformation. AU this requires
space, time, equipment, and personnel. Teachers who participated in
these programs not only helped to develop the instructional patterns, but
also achieved, through th development of instructional materias a bet-
ter understanding of tbei subject as indicated in Figuro 3.

Considerable

50%

Moderate
230

No Gain

Understanding
Subject Inmease

No Increase
2V)

Moderate

Figure 3
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The production center should be able to produce instructional mate-
rials in the form of slides, graphic materials, photographs, mounted
pictures, overhead transparencies, 8 mm single-concept films, audio tapes,
and video tapes. Local production programs will grow only when adminis-
trators realize their value and offer substantial support to them. The
goal of local Production programs is to make instructional materials more
accessible to instructors.

Accessibility of Instructional Materials

A TV or
Radio Program

A Motion
Picture

A A Book or
Phonograph Magazine Article

Low High

The cost of equipment for both audio-visual and television equipment
for the Breckinridge Job Corps Center was initially proposed at $90,000.

The staff needs were seen as follows:

Administration 3
Technical 6
Production

TV 5
Artists 3
Photographers 2

19 Full. -time Equivalents

The evidence that has been presented has been an attempt to stress
the point that a systematic approach to the use of instructional resources
in education can be made in a variety of educational environments. This

serious undertaking cannot be accomplished without great expenditure of
time, talent, energy, and money. From the experiences in three educational
settings, you can see evidence of the cost in financial resources, space,
and people needed to approach instructional, programs systematically.
Although there has not been time to evaluate the effectiveness of the com-
munications laboratory at Breckinridge, it can be stated at this time that
both Offices of Instructional Resources, one at the Chicago Circle campus
and the other at the Urbana campus of the University of Illinois, are

being widely used by faculties on both campuses. Keep in mind that the

one goal of the Office of Instructional Resources is to improve the qual-

ity of undergraduate instruction by making available instructional resources

in the right form and at the right time to faculty members.

If
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CONSIDERATIONS IN PLANNING AND ORGANIZING
A NEW INSTITUTION OFFERING

TECHNICAL EDUCATION
by

Robert L. McKee*

Area vocational schools and community colleges will carry the largest
responsibility for occupational education in the United States. Occupa-
tional education in America can be best accomplished in specialized insti-
tutions, such as technical colleges and institutes, but it is more likely
to be done in the comprehensive institutions.

Ci

The technical schools need to concern themselves with the teaching
of much more than the technologies. In addition to the special occupation
courses, a technical college should offer education courses to provide the
student with the basic mathematical and scientific principles underlying
the occupational objective. It should also include general education sub-
jects in the area of the humanities which will help to develop the qualities
of leadership and positive attitudes toward society. These enable the indi-
vidual to become a better informed and more productive participant in society.

Technical students should devote approximately 50 percent of their time
to technical education subjects, 30 percent to back-up subjects, such as
mathematics and science, and 20 percent to general education courses.

Community colleges need to develop more effective methods of provid-
ing occupational programs where a special climate needs to be created for
growth. To do this, the community and industry need to be solicited for
adequate support to operate the quality education programs needed in our
nation.

In the next ten years--as the vocational schools add academic offer-
ings and as the two-year colleges add occupational offerings--the two will
become one, and the problem in this evolution will be resolved.

Basically, there are three types of two-year colleges« First, there
is the junior or academic transfer college which concentrates on the lower
division of a normal four-year college programs Second., there is the tech-
nical college which concentrates on occupational programs, semi-professional
programs, and terminal training for immediate employment. Third, there is
the comprehensive college which is a blend or combination of the other two
and is rapidly growing in popularity throughout the United States.

As the free, public, two-year community colleges to which every citi-
zen has a right, assume an expanded role in American education, the

*Dr. McKee is President, Northern Virginia:Technical College, Bailey
Crossroads, Virginia.

**Rutgers - The State University.
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universities will concern themselves more with graduate programs.

Emphasis in the community colleges should be placed on the occupa-

tional programs which lead to immediate employment because this is the

path which the largest percentage of students will follow. Additionally,

many citizens will continue their education in part-time evening courses

and work to further their college education in the community colleges.

Staff wise, American educators need to buy their own product. Fac-

ulties need to be conpensated adequately and paid to continue their edu-

cation in the pursuit of professional improvement. Northern Virginia

Technical College hired its entire staff on a twelve months' basis. Dur-

ing the summer, one-third. will be teaching, one-third will be involved

in curriculum development, and one-third will be on educational leave at

the college's expense.
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INNOVATION IN TEACHING TECHNICAL CONTENT
by

Thomas A. Strickland*

Concept formation, application of principles, and problem- solving
procedures are becoming increasingly important in the preparation of
technicians. How does one form a concept about what makes a substance
radioactive when it may be something which cannot be seen, heard, felt,
smelled, or tasted?

A concept is a psychological construct resulting from a variety of
experiences (detached from the many situations giving rise to it), fixed
by a word or an idea, and having functional value to the individual in
his thinking and behavior. For technicians, as well as others, concepts
are the materials and tools of thought processes, and are most important
as products of the educational process.

Concepts are usually defined as informal or formal. Informal ones
are those man forms independently, and sometimes haphazardly, as he
interacts with his environment. Formal concepts are those which an edu-
cational program systematically attempts to develop. This process must
be a part of technical education.

Development of broad concepts is based upon a system of concepts
built upon previous experience. Consequently, progress in the develop-
ment of new concepts may require some planned experiences to provide a
base or bench mark from which to start. The next important step is to
have the student react to the material presented. The student must par-
ticipate in the process. A concept cannot be formed without experience.

To illustrate his point, Mr. Strickland distributed closed wooden
boxes, approximately 3" x 8" x 12," each with some hard object inside
which rolled or slid around as the box was tilted. Each participant
was asked to form a concept of what was in the box and how the interior

of the box was arranged. The participants attempted to describe what
the object was like and what kinds of partitions were inside the box- -
half- length, three-quarter, full-length, with openings in the center,
ends, or in between. The responses brought out the need for experiences
and participation on the part of students in the formation of concepts.
The boxes were sealed and could not be opened so no one really knew how
correct his concepts were.

*Mr. Strickland is an Instructor, Central Florida Junior College,
Ocala.

**University of Florida.
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EDUCATION'S LEADING EDGE
by

Kimball Wiles*

People expect many things from education. From the President on
down, education is seen as the tool for the creation of the Great Society.

Education has many leading edges. Included are: the explosion of
knowledge, the education of the culturally disadvantaged, and automation.

At the current rate, knowledge is doubling every seven years. By
the year 2000, there will be 2,000 times as many facts to pe known as
there are now. This explosion of knowledge is translated into an explos-
ive expansion of technology. As technology 'develops, there is an ever-
increasing need for technicians. These technicians require a fundamental
education which will permit them to shift with the expansion of both
knowledge and technology and thus remain fully effective.

The major emphasis and expenditures in American education in the
recent past has been on the education of the upper half. More effort
must be directed toward the education of the lower to "break the futility
cycle." The only way to break the futility cycle is through education
of those who are disadvantaged.

Seventy percent of thejobs in which people earned their living in
1900 are gone. Three-fourths of the workers in 1975 will be working on
products that are not yet developed. They also tell us that by 1975, if
automation continues at its present rate, 20 percent of the population
will be unable to find work. Only 6 percent of our jobs now are filled
by unskilled manual labor. We can no longer afford the luxury of an edu-
cational system that does not develop the potential of our people.

Another aspect of automation is fairly clear--the national government
is no longer going to be willing for us not to have continuous vocational
retraining either in school or out. The question as to whether or not it
stays within the realm of public education depends upon our creative lead-
ership in the development of educational programs to provide the industrial
and techm.cal skills which will be needed by our society.

You and I have to think about where we stand and whether what we are
doing is enough to keep the directive approach from the outside from being
necessary. I think that as you deliberate in this conference, you are
not dealing with technical education alone--you are dealing with the cut-
ting edges of America. You are helping to decide the society that we will
have, and you are deciding what people with your range of problems, with
your vision, with your knowledge and skills, and with your opportunity can
do to make technical education available to more people and make it iiore
effective.

*Dr. Wiles is Dean, College of Education, University of Florida.
**University of Florida.
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EFFECTIVE GUIDANCE ACTIVITIES AND PROGRAMS FOR
TECHNICAL EDUCATION

by
J. Henry Zanzalari*

There are many definitions of guidance--as many as there are people
to write them.

The United States Office of Education suggests:

Guidance is defined as the process of acquainting the
individual with various ways in which he may discover
and use his natural endowment, in addition to special
training available from any source, so that he may live
and make a living, to the best advantage to himself and
to society.

Robert Mathewson views guidance as:

the systematic, professional process of aiding
individuals'in making their choices, plans and adjust-
ments; in understanding effective self-direction, and
in meeting those problems of personal living that fall
within the sphere of educational responsibility.

Arthur Traxler claims:

Guidance implies first of all recognition and under-
standing of the individual and creation of conditions
that will enable each individual to develop his ful-
lest capacities and ultimately to achieve the maximum
possible self-guidance and security

Edna Baxter succinctly notes that:

Guidance is intended to help the child to help himself.

Guidance can be categorized and viewed from different vantage points
and discussed in terms of vocational guidance, educational guidance, rec-
reational guidance, health guidance, civic guidance, moral guidance, qnd
social guidance.

Some techniques in the administration of guidance might be through
the pseudo-sciences: astrology, phrenology, physiognomy, graphology, and
numerology. However, it is recommended that guidance personnel use the

*Dr. Zanzalari is Assistant Director, Middlesex County Vocational
and Technical High Schools, New Brunswick, New Jersey.

**Rutgers - The State University.



techniques inherent in the following: 'testing,, counseling, using occupa-
tional information, placing, and following-up on graduates.

The employment of these techniques is necessary to reach the objec-
tive of guidance services--the fulfillment of the individual. In a voca-
tional guidance setting, the process involves understanding of self, the
world of work, and the relationship of one to the other. The natural
result is logical decisions.

It is important to know how a student examines himselfl'his interest
patterns, his personality, his educational abilities, and his physical
characteristics.

It is suggested that student interest patterns can be evaluated by
examining: work performed with machines and tools; work with numbers;
work with new facts and new problems; associations with people, promo-
tion of new products or ideas; involvement in artistic and creative work;
abilities at reading, writing, and acting; enjoyment of music; concerns
for people; likes or dislikes for statistics; and work performed outdoors.

Personality patterns can be evaluated on the basis of whether a stu-
dent likes: to work with ideas, to be active in groups, to avoid con-
flicts, to direct others, to be in familiar or stable situations, to work
fast, and to do things others can't do.

Mental abilities can be evaluated in relationship to: verbal compre-
hension, reasoning, number and spatial abilities9 and mechanical compre-
hension.

Evaluation of self is accomplished through a series of occupations,
where one learns: the workers' duties, qualifications, and preparatory
needs; methods of entering the job; and its conditions, earnings9 and
its promotional opportunities.

At this point, the comparative method of occupational selection
takes place -- resulting, hopefully, in wise decisions.

The Middlesex County (New Jersey) Vocational and Technical High
Schools utilize these suggestions through: recruitment and promotion;
selection based on cumulative records, past performance, entrance testing,
and interviews; in-school guidance including testing and counseling; and
post-school guidance, i.e., the placement and follow-up of students.

Experiences in selecting students have netted these observations:

1. Overage and retarded are likely to be inferior in apti-
tude and represent a poor educational risk.

2. Personalities are difficult to determine.
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3. There should be physical examinations, expecially where
there is evidence of a disability,

4. Student records are significant in pradicting future
grades.

5. Number of days in attendance previous to enrollment
correlates highly with subsequent educational attainment.

6. Intelligence is an important factor in vocational courses,
especially where the interpretation of written instruction
is a factor.

7. The Intelligence Quotient is 100.

8. Fifty percent of the students come from families with
trade backgrounds.

9. Seventy-five percent of the students have never failed
a grade and are at the correct age for the grade.

10. Students tend to have part-time jobs throughout their
educational careers.

11. Students have strong interest patterns.
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FACILITIES PLANNINr
by

George Mehallis*
and

Donald C. Bulat*

This presentatioh covers both campus development and the scienceand technology facility at Miami-Dade Junior College. A discussion of
planning and development of the South Campus is presented first, followed
by a discussion of the science and technology facility on the NorthCampus.

Planning and development of the South Campus was based upon a ser-ies of requirements which were prepared as guides. Each requirement
will be stated, followed by a discussion of the considerations involvedin planning and development.

Requirement: To place junior college
facilities within reach of theEtoph.
of a wide- spread metropolis

The site was selected by a team of men who had already worked
together on the development planning of the North Campus, comprised of
the Advisory Committee of the Junior College, staff members of the Jun-ior College, staff members of the Dade County Board of Public Education,
and Board and project architects. Through reference to the County's
General Land Use Master Plan, the site selection team was able to select
a site which would ultimately lie near the intersection of south and
west expressways. These expressways will provide easy accessibility to
any area that extensive network touches, including the existing North
Campus and the future downtown campus. The three campuses, to be con-
nected by tower-to-tower communication beams, are planned to be the
basic components of a system of facilities which will grow more complex
with the county's future needs. The entire system will be directed from
administrative offices on the South Campus.

Requirement: To define educational goals,
to formulate and describe learning proc-
esselandLoarodyice a guide for
and design

The staff of Miami-Dade initiated a process in which department
heads discussed basic requirements with their faculties in the first
of a series of meetings; their second meetings explored imaginative
teaching theories; and the third collected positive and negative reac-
tions by the faculty to other facilities it toured. While this process

*Dr. Mehallis is Dean of Technical and Semi-Professional Studies,
Miami-Dade Junior College, and Mr. Bulat is Director, Planning and
Development, Miami-Dade Junior College, Miami, Florida.

**University of Florida.



was, in and of itself, of great worth to those involved, the resultant
educational specifications were invaluable to the planners and designers
of the South Campus.

Requirement: 5121mmt221EnazaMaa
the workin s and amenities of a site to
make it a uniquel_sonaLle, and beautiful
21422.

The South Campus plan, in Phase I, has provided for the daily
accommodation of 3,000 automobiles at any given time. The majority of
these are student cars which circulate on a four-lane perimeter road.
A smaller inner loop road is restricted to service vehicles and faculty
cars. The larger parking areas are landscaped to reduce their appar-
ent size. The occupant of any parked car has no more than a five min-
ute's walk from a building.
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Much like a small city, the core 'f structures has been centrally
placed on the site; and although it is not precisely a walled city, it r
is into the core buildings and plazas that pedestrians can escape the
world of the automobile.

Lakes have been placed to formalize the main entrance. The exca-
vated fill is employed to raise the central core and the parking areas
above flood levels, and the lakes serve as catch basins for positive
underground drainage of the entire site. Other utility systems are
less extended, taking advantage of the tightly grouped core and the
centrally placed utilities building.

Within the core are two plazas defined by building masses and covered
walks. The entry plaza will be completed with the three buildings of the
first construction phase. It will receive the action of the main entrance
and, with oak trees and permanent sitting wells, will play a more formal
role than the larger, lower-level, academic plaza which receive the
main focus of student attention.

Requirement: To make several thousand

coordinat2ILELELMELasaqn-L1292
buildings and spaces which belong to
their time, place, and purpose

Planning and architecture share so many of the same processes that
it is merely a convenience to discuss them separately.

The buildings are individual but strongly unified by their geometric
masses and the use of exposed concrete and precast paneled walls. Gen-
erous roof overhangs produce pronounced shades and shadows. Although the
buildings are solid elements, open space runs into and through them. Their
effect is simple but not plain.

Educational specifications notwithstanding, it is certain that future
use of interior spaces will change. Even between phases of development,
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use rearrangements will occur. Long-span construction permits partitionrelocation. Although low partitions subdivide areas such as teaching
offices, .removable or folding partitions have been called for only wherethere is a certainty of frequent use. The most flexible feature of the
campus is its large variety of facility sizes and types.

Requirement: To have determined leader-
ship and to secure the acti72_222uration
of people and organizations

All persons and agencies who have an interest in the college and/or
a contribution to make should be called upon.

The science and technology facility was a major academic building
provided in the master plan of the college. The planning sequence fol-lowed the pattern outlined earlier, involving the faculty to the maximumextent.

The new science and technology facility, designed for instruction
in a variety of technological subjects, contains twenty-two large labora-tory- workshop- drafting room combinations, eighteen adjoining classrooms,a unique teaching-conference room, and ninety offices for the teachingand administrative staffs, The offices have been grouped together in
such a way that facilities may be'shared by those having similar inter-
ests and are in close proximity to classrooms and laboratories.

Laboratories constitute the main mass of the building and surround
a central classroom block. Corridor walls are built with precast framed
windows which permit viewing of the laboratory spaces. Each module of
laboratory space, and each classroom is supplied with individually con-
trolled air conditioning.

Mechanical services are supplied from the perimeter of the building,
and exhaust vents are situated unobtrusively in column recesses.

Laboratories for mortuary science, instruction are in an adjoining,
but completely separated, building to the west of the main structure in
order to provide for special requirements in air conditioning and privacy.
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FACILITIES FOR TECE:ICAL TRAINING PROGRAMS
by

_Alexander Ducat*

Vocational educators have long been leaders in the philosophy that
one learns by doing. While this philosophy that one learns through
activity and that one learns with every cell of his body is applicable
to any learning situation, the methods and means of doing it will differ,
dependent on the subject matter.

Technical education, which is largely concerned with knowledge
rather than with manipulative skills, will differ in its requirement of
apparatus from other vocational programs. It will use equipment to
reinforce, through activity, the learning of theory. Technical programs
have equipment, particularly of the type used in industry, to confirm
scientific principles by experimentation and to familiarize the student
with industrial applications. Such equipment speeds learning by aiding
in the solution of problems and by illustrating the principle of its
application.

The task of training technicians require the use of classrooms,
drafting rooms, and laboratories. There is also some need for shops,
such as those used for skilled crafts training which are equipped largely
for the development of manip,lative and tool skills. However, in the
technical education program, the shops serve, not to develop manipulative
skills, but to develop understanding of the materials and processes
commonly used in the technology.

The Laboratory and Its Function in
Technical Education

The laboratory is the "proving ground" in the technical education
program. Here the student utilizes his mathematical tools and confirms
the theory of the science classroom.

Laboratory equipment may be divided into two types. Some equipment
is used to illustrate a scientific principle; other equipment is used to
illustrate an application. In some cases, this line of demarcation is
not too clear, and, of course, any application will use a scientific

principle.

Educational objectives attained through the effective use of
laboratory training include the following:

1. Securing functioning understanding of principles of science,

*Mr. Ducat is 'Specialist, Technical Education Unit, Division of

Vocational Education, Department of Health, Education 4 and Welfare,

Washington, D. C.
**Oklahoma State University.
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phase shift control in electronic tubes or stress-
strain relationships in tension testing.

2. Learning the properties and processing of materials,
properties of semi-conductors or the welding of alloy steels
used in connection with nuclear reactors.

3. Learning the construction and operating principles of
industrial equipment, e.g., mechanisms used in a process
control instrument or the functioning of a rotary
converter.

4. Developing ability to diagnose troubles in equipment, e.g.,
locating malfunctioning in a tape-controlled machine tool
or in a radar unit.

5. Developing skill in utilizing technical principles in per-
forming other types of technical tasks, e.g., precision
measurement of intricate products or in testing of newly
developed equipment.

In summary, the function of the laboratory in technical education
should enable the student to:

1. Acquire a functioning understanding of scientific principles.

2. Confirm scientific principles.by experimentation.

3. Become familiar with industrial applications.

4. Become competent in the use of laboratory equipment,
precision measuring and computing devices, and scientific
and engineering handbooks.

5. Acquire knowledge of the tools of industry.

6. Correlate the specialized technical courses with mathematics
and science.

7. Develop to his maximum capacity.

Laboratory Management--Selection and
Use of Equipment

To achieve the objectives indicated through laboratory work requires

a considerable variety of equipment carefully chosen to meet specific

educational objectives. For achieving understanding of basic principles

of science in the electrical field, the equipment needed would include

meters, switches, electrical machines, control devices, resistors,

capacitors, transformers, and many other items. For such an objective

in the mechanical field, special equipment would be required which demon-

strates the use of simple machine, such as levers, gears and cams, or
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principles of hydraulic or pneumatic pressures.

Laboratory equipment for studying properties of materials would
include such items as heat treatment furnaces, tensile and compression
testing machines, and hardness testers. Materials processing methods
would be learned through selected metal working tools of toolroom and
production types, and similar machines, if needed, for other materials
than metal.

For the study of construction of industrial equipment and of
operating principles of such equipment, typical machines and instruments
would be needed. In some cases, cutaway units might be used; in other
cases, units capable of operation would be needed. For trouble diagnosis
training, the equipment needs are largely instruments and their acces-
sories, together with the equipment on which the trouble is to be
located.

The range of laboratory equipment needed for technician training
programs is great, and the cost of such equipment can become a sizeable
item in the capital outlay budget. It is, therefore, essential that
much care be taken in determining just what equipment is needed to meet
the demands of the program. Since each item of laboratory equipment
serves one or more specific purposes in the training program, these
purposes must be listed if the task of equipment selection is to be done
well. The best approach is to prepare a detailed outline of each instruc-
tional unit in each course in the curriculum. Preferably, the instructional
units should be worked out by the course instructor. For each unit, he
would designate the equipment needed by each student performing the labo-
ratory assignment. In some cases, it is not possible to have the instruc-
tor make up the equipment list, and the task will need to be done by the
head of the department or some other person who is familiar with the
details of the instructional units of the course and the way in which
they will be taught.

The quantity needed of each item of equipment will be influenced
by such factors as the following:

1. The extent to which the item is used in more than one
instructional unit in the course, or in other courses.

2. The number, of students in the class.

3. The sequence and difficulty level of the instructional
units in the course.

If each student had to start with instructional unit No. 1 in the
course and continue in consecutive order through all the units, the
quantity of equipment needed for this unit would be that required for
a single student multiplied by the number of students in the class.
That required for subsequent units would be determined in similar manner,
taking into account items of equipment that were used in previous units.
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Ordinarily, however, it is possible to group together certain instruc-
tional units which do not depend upon each other in the sequence of
learning, and which are of approximately equal difficulty, and spread
the class group among these units. This cuts down onthe needed total
equipment which is peculiar to specific units.

In some types of laboratory assignment, it is permissible or
preferable for students to work in small groups. In such cases, the
equipment needs are cut in accordance with the group size.

It cannot be emphasized too strongly that equipment should be used
with a clearly defined objective, that knowledge acquired through its
use should be psychologically timed in the course of study, that the
student anould have a concept of what it is about before he uses the
equipment, and that he should be forced to summarize his conclusions
after its use. All this involves considerable work by the instructor.
He must choose the spot where equipment will make for more efficient
learning. He must pick the equipment so that it will be effective and
not confusing. He must furnish proper instructions in the use and
limitations of the equipment, including possible incorrect usages.
Finally, he must check the, student after the equipment has been used to
ascertain if learning has been accomplished.

The technician must be trained in the scientific method. He must
not only understand how things work; he must be able to analyze the

unknown. This does not mean that he is trained as a research scientist,
but he must be able to solve problems. He must be trained to work with
applications that have not as yet been invented. He must be taught to

analyze.

To be able to analyze, the technician must be well-grounded in
science and mathematics and have practice in problem solving. Some
questions have been raised about the value of laboratory experiments.
For example, it is standard practice for an individual to go through
the common experimental setups as usually found in laboratory courses,
and it is postulated that such experience will give the technician
familiarity with problems of the type which he will encounter on the job.
However, the Navy has found that this type of experience does not help
much when the individual comes face to face with an actual breakdown of

equipment. Why is it that laboratory learning does not transfer over to

the real working world? It could be that uite a bit of research is
needed in order to understand how to balance course content between the

general and the specific.

It is clear that simple manual competence at a technical task
cannot be expected to fulfill the needs of the current technical society.
Industry requires technicians who are capable, not only of grasping
concepts, but also who have the ability to take given concepts and
extrapolate in a creative manner. Consider the high-reliability design
philosophy which states the idea that there are two types of technical
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failures which can occur in working systems. The first is a catastro-
phic failure, irk which case, the entire system ceases operation, and the
second is a functional failure caused by a system operating below its
rated efficiency. The latter case creates an extremely elusive problem
for the technician; and without first-rate training in technical problem-
solving, today's technician is at a great disadvantage. There is no
doubt that if realistic problem-solving were considered a distinct entity
equal in importance to the exposition of factual data in the technical
program, we would have a product much more valuable to industry.

More emphasis on problem-solving would, of course, have'some'bearing
on equipment requirements for technical education.

In design courses, the student is working with parts involving sizes
and specifications based on empirical laws which have scientific bases.
How can one design with understanding, a riveted joint, if he has not
torn apart such a joint nor studied the action of metal under shear in
a strength of materials laboratory? How can a designer specify with
understanding carburization of a part unless he has looked at the cross-
section of such a part under the microscope in a metallurgy laboratory?
How much greater the understanding if he himself hardened the part,
prepared the specimen, and photomicrographed it himself!

Some apparatus may be needed as samples. It is surprising to find
the number of drafting rooms where parts are being drawn with no samples
of the part or any concept as to the use of the part. Every good drafting
room has a "bone-yard" where all kinds of parts are accumulated. These
should be used by students to help them understand assembly and detailing'
and the use of auxiliary views. They should be used for the design of
parts that fit and function with these parts. They should be used as
examples of manufacturing methods and pieces for which jigs, fixtures,
and dies may be designed.

In discussing the drafting room we should mention that the facilities
should duplicate those used in industry. If the industry used drafting
machines, and they all do, then the school drafting room should include
drafting machines. The table should be the type and the boards the size
that are used in industry.

All of the supplies,the instruments, the scales and the paper should
meet industrial standards. Where possible, the procedures should be
those used in industry. Reproducing equipment should be large and modern.
The checking should be carried out as it is in industry.

Beside this conformation to industrial practice, the drafting room
will need other training aids. There should be a file of industrial
pritxts, a reference library, a large bulletin board where samples of good
work may be posted, a blackboard, storage cabinets for parts and supplies,
and an overhead projector for visual aids.
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The same philosophy applies to electronic laboratories. The equipment

with different sources of power must be readily available. There must

be storage facilities with provisions for students to keep complicated

wiring circuits set up for the next period if they have not finished

their investigation.

The apparatus should be diversified. Several makes of the same

type of apparatus should be included, not only the apparatus which

pertains to electronics but alsc the electronic apparatus that is used

for other purposes. The stroboscope and vibration meters are examples

of such applications.

The recitation area for electronics should have a demonstration

table with facilities for obtaining all types of power and facilities

for visual aids such as blackboards and screens. The preparation room

adjacent to this demonstration room should contain apparatus for

demonstrating scientific principles and applications. Provision should

be made that if quantitative deffionstrations are to be made the results

will be visible to the class.

All of what has been said so far is ideal and will be temporized by

the demands of a given situation. Equipment--plenty of equipment--is

essential to technician training. Ideally, every scientific principle

would be backed up with scientific apparatus to demonstrate the principle

and the applications. This may not be economically feasible because of

the limitations in time, in the curriculum, and the budget. The local

director of 'the training program must have a philosophy of choice based

on the learning potential, balance in the program, and the cost.

The director, with the teacher involved, must decide whether the

apparatus is for teacher use or for student use. Roughly speaking,

demonstration equipment should be durable. In the early stages of the

course, it may be necessary to have the same equipment available for

all the students at the same time. In later stages, it may suffice to

have one or two pieces of the same apparatus and rotate the pupils. This

would be particularly so for expensive equipment.

If kits are included in a course, it means they would have to be

purchased each year since they would be part of the course of study.

We are talking now of the type of kit where the unassembled parts of a

finished instrument or device are furnished, such as a power supply kit

or a resistance-capacitance bridge kit. One would question where all

these finished kits were going to be used If not in the course of study,

they should be constructed duringlafter school hours.

This is no reflection upon the quality of such kits or the utility

of the learning which may be accomplished in building them. They are

expensive if they must be purchased each year. They are time consuming

in an electronic technician course. It is to be hoped that the students

will purchase kits and complete them on their own time.
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Much can be learned by assembling kits, but some teachers in their

effort to make the equipment dollar go farther, have misinterpreted their

purpose. The same may be said for other equipment about the laboratory,

such as breadboards and benches which teachers construct. Such items

can be purchased quite reasonably, and a teacher's duties are so time

consuming as It is, that any time spent on such work must surely be

taken from work necessary to the course.

The same attitude must be taken toward equipment which is donated

or which is acquired from surplus. Many a teacher has built up a course

about some equipment acquired in such a manner which does not meet the

objective of the course, or has spent valuable time altering equipment

for use in the course.

In short, the selection and use of equipment for the technical

laboratory should be made to permit maximum training in a minimum of

time with consideration being given to the following guide lines.

1. Laboratory equipment should support a planned program.

2. Theory classes and laboratory experiences should be closely

correlated and preferably taught by the same instructor.

3. Laboratory manuals should be used to supplement and expand

detailed course outlines and other teaching materials.

4. Laboratory time should not be used for theory lectures or

discussions. (Equipment used in directed applications to

confirm and reinforce theory.)

5. Strict discipline of laboratory time is necessary

(a) laboratory periods should provide sufficient time to

complete assignments.

(b) Instructor-pupil ratio should be carefully controlled.

(c) laboratory sessions should be planned and organized

so that a minimum of time is spent in setting up

apparatus.

(d) Laboratory experiments should be designed on an effective

time schedule. (sufficient time.)

6. A maximum of twenty students in a laboratory section is desirable.

Laboratory exercises and materials should be constantly revised

and upgraded.

Laboratory experiences should be included at the start of

the technical program.
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9. Staff members should be allowed planning time for developing
and testing laboratory exercises and equipment.

(a) Summer periods could be utilized for planning.

(b) Individual released time could be used.

Design Considerations and Costs

The equipment must be chosen for its level of learning. Its place
in the course and how it will be used must be well understood. 'It should
not be purchased on the basis that, "It would be nice to have." It must
match the objectives of the course. In fact, the equipment list should
grow out of the course of study and not the other way around.

Equipment should be purchased with a view toward keeping the curric-
ulum in balance. Are there courses that are weak in apparatus? Are there
some fundamentals wherein presentation could be improved by the use of
equipment? Might came subject matter be covered more rapidly through
the use of good demonstration equipment? Will some equipment lend itself
to dual application, that is, might it possibly be used in two or more
courses? Is the size and model under consideration appropriate for the
intended purpose? Where there is a choice between demonstration and
pupil exercise, between expensive and cheap equipment, which choice will
bring the greater learning?

Cost is always an important consideration. It might be wise for
the director to divide his prospective purchase list of equipment into
categories such as a "must list" and "desirable list" and a "nice to
have list." In each case, the decision to purchase should be based on
the learning that is to be accomplished and the cost per pupil.

In planning of programs, the technical educator should:

1. Plan the instructional program--that is, determine the.
areas of technology that are to be offered.

2. Make a survey of existing institutions and industry as
well as the service area.

3. Determine how many students will be admitted to the program.

(a) Class size of forty students and laboratory sections
of twenty students.

(b) Area in square feet varies from 40 to 170 square feet
per student, depending on the type of program:.

4. Determine how many teachers will be needed.
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5. Plan layout of shops and laboratories and include drawings
and equipment lists.

6. Specify and purchase equipment.

(a) Good equipment is essential.

(b) Equipment must be accurate and well designed and
should be the type used in industry.

(c) Sources of equipment other than direct purchase
should be considered.

(1) Lease- purchase

(2) Rental

(3) Government surplus (brochure)

(4) National Industrial Equipment Reserve (address)

7. Employ architect to design building around layout.

8. Building for technical programs should be designed for
flexibility.

9. There is a felt need for construction standards for technical
education facilitids.

10. A resource center at the national level would be of value
to planners of technical education facilities.

11. Cost of technical education programs

$4000 - $5000 per student for buildings and equipment
$1000 - $1200 /student/ year for operation
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FACILITIES AND EQUIPMENT
FOR

TECHNICAL EDUCATION
by

Lucian Lombardi*

In the state of Connecticut, the technical institutes are distinct
and separate from the community college. The technical institutes are
state supported, financed, and equipped. The state is the only sponsor.

Prior to establishing, building, and equipping an institute, and
the initiating of an educational and training program in an area, it is
necessary to conduct a survey of students, labor, and industry to deter-
mine the number and kinds of job opportunities and the number of students
available and interested in the technical education program. The survey'
can be accomplished by polling the school superintendents of an area to
determine needs and by using student-labor management questionnaires to
determine interest and training needs.

An advisory committee should be formed, consisting of twenty to
twenty-five members to determine the size and cost of the school, the
nature of the technical offerings, the curriculum, the size of classes,
and the site of the school. The advisory committee should be divided
into three sub-committees: legislative, site, and curriculum. The leg-
islative committee appears before the legislature to acquire the funds
to do the job.

In the selection of a site, the site committee aids in the selection
and procuring of a location and uses the following criteria. The site
must: (1) be central to area surveyed; (2) be large enough for parking,
athletic activities, and future expansion; (3) have or be able to add
the facilities necessary for water, gas, and sewerage; (4) meet zoning
regulations; (5) have a favorable environment for an educational institu-
tion; and (6) stand up to construction standards determined by test bor-
ings.

Planning the development of the site requires the advice of archi-
tects, mechanical engineers, and landscape designers. Each should be
selected on the basis of experience, and each.. must be thoroughly familiar
with state and local building codes and safety requirements.

In determining space requirements for the laboratories and class-
rooms, it is helpful to utilize the advice and aid of the experiences of
the faculty, the experiences of other schools, the United States Office
of Education, the professional associations, equipment suppliers, graphic
standards, and .visits to other schools.

*W. Lombardi is Chief, Bureau of Technical Institutes, State of
Connecticut, Hartford.

**Rutgers - The State University.
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The building should include: administrative offices; cafeteria(s);
custodian storage; corridors, including elevators, lockers, and stairs;
delivery doors; equipment storage; evening school facilities; faculty
offices; guidance suites; library; student lounge and student union; and
a ventilating and operating unit.

During the construction period, it is important to detefmine the
equipment and service requirements, to locate ironwork, columns, and
small spaces; and it is important to work closely with the architect,
mechanical engineers, and the contractors.

Plan ahead for audio-visual rooms, clocks, closed-circuit televi-
sion, public address systems, team teaching, and the utilization of
audio-visual aids. Heavy equipment ought to be on the reinforced first
floor.

When determining equipment needs, anticipate and list everything
in the area of equipment, small and large tools, and supplies. Estab-
lish priorities and refer to catalogs, equipment and supply description
lists. Determine special requirements and make estimate of costs. Con-
sider, also, maintenance and office equipment.

In the selection of equipment, it is ne^agary to selex5 up-to-
date equipment that is moveable and allows for flexibility.

A building superintendent ought to be appointed early in the con-
struction period so that he may become thozon familiar with the
building. The director of the institute ought to be appointed early to
oversee the total operation relative to construction, delivery, and staf-
fing.
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FACILITIES PLANNING,
CONSTRUCTION AND FINANCING

by
Ellis Rowland*

Site selection is one of the most important aspects of planningfor anew campus, since it will determine for many years hence the char-acter and nature of the educational opportunities afforded the youth andadults of an area. The most judicial decision is one based on sound
criteria and consultation with architects, landscape architects, andengineers.

The establishment of a checklist to be used as a guide for selecting
sites for community colleges is difficult and risky, but the use of thisrating provides a reasonably objective device for ranking sites under con-sideration. The list ought to be divided into six major sections of vary-ing importance: size of site, site characteristics, costs, accessibility,environment, and integration with regional planning.

The most important criterion is the availability of at least 100
usable acres. Two hundred or more are preferable in most cases.

The site should be in one piece and unencumbered by existing or
future easements or public rights of way. A rectangular shaped parcel
is preferred over long, narrow sites to permit the best development of
the academic area and maximum accessibility from the perimeter. Sitee
with steep slopes and irregular topography should be carefully evaluated.The central campus area should be relatively flat for economical construc-tion. All the land need not be flat. Sub-soil conditions should be exam-ined to insure a minimum of rock, quicksand, and sub- surface water condi-
tions.

Site costs should include the original price, development, including
demolition and utilities, and additional building costs incidental to
site conditions.

Site selection should be done with deliberation and not influenced
by a capital gift which may impede future expansion and have high devel-
opMent and building costs incidental to utilities and site conditions.

The college should be located for the easy and close accessibility
for the greatest number of students, since studies show that the majorityof students and facultyday and evening-- arrive by private car pools.
In comparing sites to best serve all populated areas, a factor should be
developed by multiplying the number of students from each area by the

*Dr. Rowland is Director, Community College Facilities Planning,
State University of New York at Albany.

**Rutgers - The State University.
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distance to be traveled, and by the time it takes to travel the distance
to each of the suggested sites.

The site should provide safe and healthful conditions and should be
relatively free from the sources of noise and danger. The site should
also avoid the extremes of cold, excessive winds, smog, fog, and offen-
sive odors. The surroundings should tend to create a feeling of pride
and respect for the college.

The site must be acceptable in the regional plan of the locality,
must not interfere with other regional projects, and must be of value
for extensive use by all citizens of the region as a cultural center.
It should be located for the convenience of the greatest number of stu-
dents and not for what it will do for a segment of the community.

Another important aspect in planning is the development of long-
range enrollment projections and the breakdown of total enrollments into
major programs. Space facilities should be projected on "Space Utiliza-
tion" and "Space Projections" to convert curricula to space. Building
Requirements Programs giving areas and functions of each space in the
building should be prepared.

In New York, the appropriate personnel of each community college
are required to follow this prescribed procedure:

1. Develop long-range enrollment projections by curriculum
for freshmen and returning students in regular full-
time curriculum programs and special programs.

2. Complete facility projections to 1970.

3. Prepare and submit building requirements, visit sites,
and appraise land.

4. Select architects--contracts drawn must be submitted to
the State Director of Community College Facilities Plan-
ning for approval.
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5. Have site plans approved by State University.

6. Itemize estimated costs (done by the architects) of con-
struction, electricals plumbing, mechanical trades,
utilities, site improvements, roads and landscaping, and
architectural and engineering services.

7. Include sponsor's contribution toward the construction
'project.

8. Submit preliminary and working drawings to the State
Director of Cannunity College Facilities Planning for
approval.
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9. Submit request for the total construction budget to the
Executive Dean for approval.

10. Submit copies to the State Director of Community college
Facilities Planning at the time the bidding is announced
to the public.
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TABLE #1

TYPICAL PLANNING BUDGET ESTIMATE

Total Net Area from Program

Factor of Increase (Gross/Net Ratio)

Function Distribution Net Area

a, Administrative Bldg. 25,410 SF @ 150%b, Classroom Bldg. 19,680 SF @ 1914c.
d.

Science Taboratory Bldg.
Average ittctor of Increase

20,670 SF @ 167%

3. Total Gross Area

4. Building Base Cost Per SF

a, Administrative Bldg. 38,115 SF @ $19.66
b. Classroom Bldg. 29,520 SF @ 21.41
c. Science Laboratory Bldg. 34,519 SF @ 26.31d. Average Base Cost per SF 22.45

5. Total Base Cost

6. Additive Items

a. Air Conditioning
.b, Elevators

7. Location Factor

8. Time Adjustment

9. Total Building Estimate

10. 'Total Building Estimate per SF

U. Site Improvements @ 10%
Site Improvement for Total Campus 12%)
((Utilities for Total Camas 8%)

12. Total. Construction Budget Estimate

13, Planning, Supervision & Administration @ 8%

14. EquipMezrt Cost

Applicable Cost
Gross Area

25,410 SF @ $3.02
72,634 SF @ .63

0094%

2 years @ 3.5%

$25.31

65,760 Square Feet (SF)

Gross Area

38,115 SF
29,520 SF
311,519 SF

159%

102,154 SF

a, Administrative Bldg. 18% of $7499341 $1349881
b. Classroom Bldg. 23% of $632,023 - $1459365
c. Science Laboratory Bldg. 35% of $9089184 - $317,865

15. Total Project Cost
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749,341
633,023
908,194

$ 2,290,558

$. 76,738
45,759

$ 22,582

$ 1689913

$ 2,581,968

$ 258,196

$ 298399164

$ 2279132

$ 598,111

$ 3,6641O7
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TAKE #2

COST GUIDES FOB COMNITY COLLEGES

Factor
Net to

Gross Area

Cost*
peralit.

Cost of
Air Conditioning
per Square Foot

Equipnent
Cost

Administration Building 1.5 $24.31" $3.02 18
Industrial and Technical Building 1.6 23.61 1.70 35
Classroom Building 1.5 210141 3.02 23
Lecture Center 1.67 24.50** 3.10
Fine Arts Classroom 1.67 25.00 3.02 30
Faculty Offices 1.5 20.00 3.02 18
Auditorium 1.26 30.00** 3.10 18
Library 1.32 24.32" 1.71 25.
Gymnasium 1.42 23.50 2.96 12
Science Laboratory & Classrooms Bldg. 1.64 26.31 2.58 35
Student Center Building 1.70 26.90 2.06 30
Service Building 1.33 15.00 41110 20

* To be multiplied by location factor for various campuses
** Includes normal air conditioning

Multiply above costs by 3.5% to get labor and material escalation per year.
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STAFFING THE TECHNICAL PROGRAM
by

William L. Bolin*

There are several considerations which bear discussion before one
is ready to staff his technical program. These include:

1. The relation of the philosophy and objectives of the insti-
tution to technical education.

2. The administrative structure and attitude toward technical
education.

3. The position of technical education within the institution
and among institutions and society.

4. Requirements for an "ideal" staff member.

As soon as the administrator has satisfied himself on these issues,
he is ready to locate staff members who fit into the position the insti-
tution has taken.

There are some general considerations pertinent to selection of the
technical staff, regardless of the philosophical base from which one is
operating. First, it is desirable, nay necessary, that the occupational
instructor have practical or work experience in his specialty. In order
to teach effectively the subject matter consistent with the objective of
employment, the instructor must be aware of the conditions which exist
on the job. Could a nursing instructor effectively teach nursing students
for employment in a hospital if she had never been in a hospital? It is
universally recognized that experience in industry is an essential qual-
ification for good technical instruction.

The instructor should be capable of teaching across subject lines.
The scientific disciplines are interrelated and use mathematics as a
common language. The effective instructor must be versed in the disci-
plines related to his own specialty, as well as in mathematics and other
communications media.

The technical instructor must keep up-to-date in his field. The
expansion of technology is rapid, and it is anticipated that this expan-
sion will continue at an almost exponential rate. The teacher cannot
afford to turn out a graduate who is filled with obsolete knowledge.

The specific educational qualifications of the faculty are related
to the type of institution and accreditation standards. These

*Dr. Bolin is Dean, Division of Technical Education, St. Petersburg
Junior College, St. Petersburg, Florida.

**University of Florida.
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educational requirements are frequently administered through certifica-
tion by state departments of education. The general specifications
include subject matter and supporting courses in excess of the level for
which the program is designed. Work experience may be used to offset
formal education in some cases.

Faculty loads are particularly important in determining the required
staffing level. Care must be taken to insure that work loads are evenly
distributed and that faculty has adequate time to prepare and study to
keep abreast with developments in their respective fields.

A qualified staff of adequate size is essential to effective programs
of education. In this age of technological emphasis, a highly motivated,
well-prepared and current, versatile staff is imperative for successful
technical programs.
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STAFFING
by

Jerry Dobrovolny*

It is a pleasure to talk with all of you. I believe these kinds
of meetings, conferences,,and institutes have, in the last few years,
brought about more understanding of technical education than has any-
thing else. It is most important for people to communicate and keep in
touch about developments.

Training teachers in technical education is not quite as serious in
Oklahoma, but it is a situation that needs our attention. In 1958, we
began in our state to think in terms of implementing Title VIII of the
National Defense Education Act of 1958. Of course, as you know, there
are many ways the NDEA 1958 Title VIII was interpreted in various states;
It was somewhat happenstance that I became involved in it. I have had
an interest in technical education since about 1952, but in 1958, I came
in contact with the newly-appointed director of technical education. We
had many things in common. We interpreted the law to mean training high-
level engineering type technicians under Title VIII, and we developed a
rapport between our College of Engineering, our College of Education, and
our State Board in Springfield. We started discussing high-level programs
of engineering technologies. The Act was restricted to the engineering-
related type of activity. Of course, it has broadened now, but the same
holds true in the other subject areas. We found very quickly that in
order to have these so-called high-level programs, it would be necessary
to have competent staff.

It was also decided at that point that the University, as such,
would not enter into any two-year associate degree type programs except
the one it had at the Institute of Aviation. On the other hand, the Uni-
versity was to do all it calld to help develop competent staff for the
high-level programs to train engineering technicians in engineering tech-
nology. At this time, we found out about the National Science Foundation
Summer Institute programs, aUbmitted a proposal that was funded, and have
been operating since that time.

One of the problems that we encounter in a discussion of technical
education is the term "technical education." I will make references, of
course, to the engineering-related technology since this is my background.
However, the same thing can be true for the other areas of. training of
semi-professional people. The business-related technologies, the health-
related technologies, the agriultural-related technologies, plus the
engineering-related technologies, are the ones I consider to be the four
most active in terms of development. There will be other technologies
that develop and others that are considered irportant by other people, but

*Dr. Dobrovolny is Professor and Head, Department of General Engi-
neering, University of Illinois.

**Oklahoma State University.
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if we wereko break it down to the four basic ones, I think they would
probably cover 80-90 percent of the programs that would be considered
in the area of training semi-professional technicians that work with
the professional people.

We are able to define engineering to some extent. One reason is
that we've had it in this country for about a hundred years. Even
today, when you get together with a group of engineering educators,
they cannot agree on a definition of what an engineer is. There are
some definitions that range from a reference to the application of the
forces of nature to the use and convenience of man to rather long and
detailed statements of half a page to a page long. We know what a doc-
tor is because we have had doctors for many years; and we can define
what sort of training it requires to train a doctor in education. The
same situation is applicable to lawyers.

When we get into the area of the engineering technician, we're
faced with a relatively new development in our society in America. The
concept of the semi-professional has been pretty well established on the
Continent-- Germany, Austria, Russia, etc.--but in this country, the con-
cept of the technical institute and the training of the semi-professional
has been a fractured, fragmented effort. Its history starts back about
1895 with the Pratt Institute, and for further information through the
years, refer to the Wickenden and Spahr report that was conducted in the
1920's and published in 1929, 1930, and 1931. It contained a separate
section on technical institutes in 1929.

The fact that this report includes many of the ideas we're discus-
sing and rediscovering today impresses and amazes me. It talks about
needs; it projects the three to five technicians per engineer ratio
that we hear so much about; it talks .about staffing, financing, the
administrative structure- -1929. If you disregard the date and just read
the copy, you would think it was written yesterday. I'm a great believer
in stulying history, but for some reason.or another, each generation
seems to have to rediscover America for itself.

Of course, there are some things that came along in the 1930's,
such as the depression, that caused many ideas (that were to be imple-
mented) to be delayed for a decade or so, but the area of technical
education was delayed even longer than that. We were very much aware
of its need at the beginning of World War II, when we did not have a
pool of trained semi-professional personnel. We had all sorts of emer-
gency war training programs in science, engineering, etc. Therefore,
the concept of the engineering technician is somewhat hazy and not only
among the professional educators; if it's hazy among them, you can
imagine how hazy it is to the students, the parents, and the high school
guidance counselors, et al.

It is important that, first of all, we agree on what engineering
technology is and what technical education is. I hesitate to philoso-
phize; however, I think we need to discuss some basic terms. These are
the ones that are misunderstood most often. I think there are four
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basic concepts when we're talking about technical education. We have
industrial arts, vocational education, which I like to call occupational
education today, technical education, and professional education. These
are the four main categories.

I've been before industrial arts groups who claim they are vocational
educators. I've been before T & I groups who claim that they are teaching
technical education in their high school courses, So, we have, first of
all, confusion among the people who are in the field. I've used this
comment, and it may be a little harsh or too direct, that in industrial
arts, for example, if one has to apologize for the work that he is doing
and is ashamed of it, he had better get out of it and do something of
which he is not ashamed. Now let's go back and define some of these terms.

Industrial arts, as you know, is an exploratory experience in the
sixth, seventh, and eighth grades where the youngsters are introduced to
some of the occupations that we have in our society. We have just as
much need today for good industrial arts instructors and instruction as
we have ever had -- probably more so. One of the problems is that many of
the people who are involved in this activity have not kept up with the
developments in the field. There are a number of definitions of good
industrial arts. Gordon 0. Wilbur in his book on industrial education
includes a quotation wherein he mentions an exploratory experience in
the modern and up-to-date activities in our industrial world. On the
same page as this definition, which is a good definition, there is a
picture of a bench vise with a rectangular piece of metal and a hand
file. This certainly is not a modern practice in our industrial complex
today, and we need to bring to the youngsters the true concept of what is
actually happening in industry.

Then, of course, vocational education, through some mechanism that
has developed over the last twenty-five years, has come to be a rather
unpopular type of activity in some of our comprehensive high schools.
Those youngsters who are troublemakers and can't cope with the college
preparatory academic work are unloaded into vocational education. Here
again, it gets a second-rate citizenship status. I feel that, in many
cases, the educators who have been in vocational education have not met
their responsibilities to their profession by tolerating this situation
and by refusing to stand up and fight for what they believe to be right.
There are good programs in vocational education, but today, I believe
occupational education is a more descriptive term. I feel we should not
latch' onto a term just for status reasons, but occupational education, I
think, is a more appropriate term.

The technician is the new breed that comes somewhere between the
occupationally qualified worker and the professional worker. We have
not had a central core from which to work in terms of developing tech-
nical education. The key to this whole program, we feel, is staff.
When we first became involved with technical education in the state of
Illinois, we did not have such publications as, Occupational Criteria
and Pre arato Curriculum Patterns in Technical Education Pro rams.
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In this regard, with the basis we just established in terms of indus-
trial arts, occupational education, technical education, and professional
education, we feel very strongly that technical education is a post-high
school activity. As a college level program, successful completion
should result in the awarding of an associate degree. This is not to say
that we disregard the need for post-high school education in occupational

L.

Maurice Roney did a wonderful job in preparing it for the U. S. Office
of Education while he was working there. Then, about the same time, the
publication, Characteristics of Excellence in Engineering Technology
Education, came out. I'm sure you've probably discussed both of these.
Prior to 1962, we really had no set of standards in terms of identifying
what we mean when we say "a program in engineering technology." In fact,
that term, as such,.was not in very common usage. It was referred to as
a "technical institute type" program. In some of our early deliberations,
we dwelt on the semantics problem, and, finally, getting rather good
agreement among members of the working committee, decided that we ought
to refer to these programs as "programs of engineering technology."
Engineering is the adjective and technology, then, is the noun as opposed
to mechanical engineering programs at the baccalaureate level. This
rationale seemed to prevail and satisfy the people working in this area,
so we began to use this development around 1962. You can well imagine
the problem we have in communicating our thoughts to the student popula-
tion, their parents, the high school guidance,people, and the people
throughout education.

We had quite a few conferences in the state of Illinois on promoting
technical education. These were two-day conferences that had about sev-
enty people in attendance. The twelve conferences were held over a span
of about eighteen months. We put together a road show consisting of two
or three persons from the College of Engineering, two or three from the
College of Education, and four or five from the State Office who conducted
these conferences all over the state to help explain Title VIII of NDEA
and technical education as we interpreted it.

programs, but it is the level at which these programs are taught and the
requirements in terms of cognitive skill development that are the primary
differentiations. Now, in some cases, the program will fall into a gray
area, and then it's difficult to say whether it's an occupationally-oriented
program or a technically-oriented program. Occupational education normally
occurs in a preparatory situation in a secondary school system, with some
spill-over into the post-high school system. Occupational education and
technical education each has as its respective objective the placing of
its graduates into a gainful employment situation.

Approximately 90 percent of the graduates of the technical education
programs in the New York technical high schools go on to colleges of engi-
neering. We call this a high school pre-engineering program in our state.
I think what we need to do, if we're talking about a comprehensive high
school situation, and this again is lacking in the high school, is to build
a pre-technical program as a separate curriculum. In some cases, the courses
will be the same as for the pre-engineering students; but in the eleventh

176



and twelfth grades, some beginning exposure to the laboratory type of
experience, as opposed to the shop experience, is needed since the shop
is more closely related to the occupationally-oriented programs and the
laboratory to the technical programs.

In terms of staffing the technical education program, the problem is
very acute. We do not have organized teacher preparation programs in the
state of Illinois, and we found that we had none organized anywhere in
the United States which would prepare teachers to go into the technical
areas. We found that the teachers came from all walks of life. In some
states, they were predominately engineering graduates. In other states,
they were T & I people who had moved up through industrial experience and
through other areas into technical education. In other cases, they were
industrial education people. There was no uniform format, and so we
approached the problem in terms of educational qualifications. It would
be ideal to have someone with an engineering background, but this by
itself was, we felt, not adequate because a person will tend to reflect
in terms of his own immediate and past educational experience and will
not have the true understanding of technical education.

In 1959 and 1960, there were a number of meetings conducted to con-
sider the problem of the shortage of qualified staff. As a result of our
discussions in the state of Illinois, we had several of the people from
the U. S. Office in attendance at some of our meetings--Dr. Arnold and
members of his staff. They saw the problem also. In November 1961, the
U. S. Office of Education, Division of Technical Education, Area of Voca-
tional Education Branch, conducted a conference. The purpose and objec-
tives of the conference were to determine and to consider technical, pro-
fessional, and employment experience requirements essential for successful
technical teaching; to determine professional technical teacher education
for course content; to design a suggested technical teacher education
program; and to recommend patterns and operating procedures for the prep-
aration of technical teachers. Most of the persons in attendance were
T & I teacher trainers. About twelve states were represented. I'll not
get involved in the details of it, but this will give you an idea of the
development. About a half page was devoted to the consensus, in terms
of the requirements of technical subject matter competency; and amazingly
enough, we agreed on that rather quickly. We talked about the ability
to use algebra and trigonometry as tools in the development of ideas that
make use of scientific and engineering principles, etc., proficiency in
the application of physical science, an understanding of the materials
and processes commonly used in technology, an extensive knowledge of a
field of specialization, communication skills, and the ability to inter-
pret and define principles of economics in industrial relations as applied
to technology. Then, as far as technical employment experience, it was
agreed that a minimum of three years of employment experience having
breadth and quality would suffice. Final determination wab to be based
on tests or other evaluation procedures. There is two- thirds of the con-
ference, you might say, outlined in a little over a page. When we got to
pedagogy, it took four and one-half pages to describe. The reason I bring
this out is to characterize the problem we have in developing teachers for
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technical education because of the professional pedagogist, a term I
apply to a certain group of people with professional pedagogies, who
think technical education is just business in the same old shop where
potential teachers are given some educational methods courses, psy-
chology of learning, etc. Of course, I'm accused of discounting all
this professional education. Also, it is claimed that the engineers
don't practice good pedagogy--this is not true. We'll get in a battle
over it later, but I don't feel that thirty-six hours of formal pedagogy
courses are necessary.

We feel, number one, that in order to be able to teach anything,
one has to understand his subject matter. If he is going to teach mathe-
matics, he has to know mathematics. If he is going to teach physics, he

has to know physics. If he is going to teach engineering technology, he
necessarily has to have some basic knowledge and understanding in the
basic sciences and the engineering sciences with their applications, and
know their applications to the particular area in which he is working.

In the state of Illinois, we recognized very quickly that we would
not be able to attract a significant number of graduate engineers into
this program of teaching engineering technology. We are having a small
amount of success now, but a number of things have happened since then.
In order to develop a competent staff, we had to take the staff then in
the field and provide upgrading subject matter experiences for these
people. This is the approach that we used in our proposals to the National
Science Foundation. At the University of Illinois, we tried to get through
the concept that we should develop a special Master of Arts in Teaching
for those people out in the field, who had Bachelor's degrees in other
disciplines, but then used the Master's degree in Teaching in engineering
technology.

When Dr. Roney referred to the hierarchy within a large institution
such as we have at Illinois, the above program went through relatively

easily. It was approved by the College of Engineering faculty. This in

itself in our school is quite an accomplishment, particularly when it

includes education courses. The courses were approved by the College of
Education faculty and submitted, since it was a graduate program, to the

Graduate College. I don't know the situation at the other schools, but
the Graduate College at our institution is a separate entity. It has a

separate subcommittee on courses and curriculum. The Graduate School

submitted the following comments.

Number one, they questioned same of the courses that we had espe-

cially designed to cover topics that we would normally cover in the

junior and senior years in engineering. They said, "Here you want to

give graduate credit in subject matter that is offered for undergraduate

credit in the college of engineering. Haw can you do that?" We said

that these were courses for more mature students; the were specially
designed courses; the students move faster, etc. This did not satisfy

them.
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The number two comment was, "Here you are proposing a Master's degree
when you don't have an undergraduate feeder program for this Master's
degree." Again, this is a pretty difficult situation to resolve.

So we said, "Fine. Answer this question for us. 'Do you recognize
the need for this?'" "Oh, yes, there is a need for it." "Then what do
you suggest we do?" They said, "We don't know."

They appointed a committee, and the committee was chaired by an
Associate Dean of the Graduate College who had his Ph.D. in philosophy.
There were about eight or nine people on the committee, and it was a
University-wide committee. Dr. Ray Karnes and I were the only ones who
really represented technical education. The other eight were from French,
chemistry, agronomy, horticulture, philosophy, and psychology; but to make
a long story short, after four years of effort, we finally achieved our
goal--this program was described in a brochure. Actually, there are two
programs described in it. One is a Bachelor of Science in the Teaching
of Engineering Technology; the other is a thirty-two semester hour Post-
Baccalaureate Certificate in the teaching of Engineering Technology. It's
a fine, on-going-program now. We thought, that it was important that we
have three requirements of our teachers for technical education certifica-
tion. I think we agreed that they would be in this order:

1. Subject matter competency

2. Industrial experience

3. Pedagogic ability

Of course, when this presentation is made to the traditional peda-
gogists, they disagree, but we've maintained our stand, and I think we've
had some acceptance of this concept. This is a. new program. It has been
in operation less than a year.

The Post-Baccalaureate Certificate is basically the Master of Arts
program that we originally presented. One of the things that we have
been working on, then, is to identify status with this Post-Baccalaureate
Certificate. We have an Advanced Certificate in our College of Education
that is about thirty-two hours beyond the Master's, but our Post-Bacca-
laureate Certificate is thirty-two hours beyond the Bachelor's. It is
necessary to have a degree in a discipline other than engineering. Some
basic math, science, and physics is required, and, if it has not been
acquired, it has to be secured on a non-credit basis. At academic year
institutes, we have been able to qualify, out of thirty participants,
eighteen who will be receiving this Post-Baccalaureate Certificate in
the teaching of Engineering Technology at our next graduation exercises.

There are quite a number of problems that remain to be resolved. One
of these is that of certification. In the state of Illinois, this is
going to be resolved because the junior college system is going to be con-
sidered as a part of higher education; and, therefore, it will not be
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subject to the state school code in terms of teacher certification and

requirements. In the past, we have had to be concerned with certifica-

tion and some of this inertia, of course, is going to carry over.

We have the B. S. program in the teaching of Engineering Technology.

It has been accepted for certification of teaching in the high school,

and we hope that some of our people will go into the high school and

teach the pre-technical programs that we expect to develop. The junior

colleges in the state of Illinois are accepting the Post-Baccalaureate

Certificate in the teaching of Engineering Technology as the equivalent

of a Master's degree.

There are many problems from the point of view of administration.

The administrators are apt to be more flexible in their thinking in terms

of what constitutes professional growth and development in their teaching

field. Over the last thirty or forty years, the general practice of

going back to college every five years and taking five hours of graduate

work in education is still in vogue today. There is a course on how to

teach mathematics in the fifth grade and another course on how to teach

mathematics to the twelfth grade, and both are practically the same. The

teachers take these courses only because this is the way their salary

structure is written in their particular school system. _They have to

have "X" amount of credits, regardless of whether they learn anything or

not. So, we've had limited success in some of the schools with which

we've worked in Illinois, Wisconsin, and some other states in that the

school administrators have begun to look at these courses we have been

giving in the summer institutes as upgrading course work. In addition,

the administrators have been accepting participation in these institute

courses as credit in lieu of graduate credit for increments on the sal-

ary schedule.

Also, the administrators will have to begin thinking in terms of
accepting appropriate industrial experience in place of just plain grad-

uate work as a qualifying part of being a good teacher. Now we get into

this gray area of evaluating what acceptable experience is, and here again

we have found that some of the administrators really don't know what

acceptable industrial experience is. Certainly, if a man is going to

teach in the area of machine design or in machine design technology, he

should have some appropriate experience working as an engineering tech-

nician, a detail designer, or in some kind of a design activity where

he has a concept of analysis and synthesis. He should have experience

in putting things together and doing the necessary calculation work,

drawing the detailed plans,, preparing specifications for the machine; and

he should know something about how this machine is produced, etc. The

administrator has to be educated in terms of evaluating work experience

because he is the one who is going to hire the teacher.

We have incorporated in our Bachelor of Science degree program a

course labeled as VT 139 for six hours credit. This is not an education
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course. It is a supervised summer work experience scheduled over three

summers; and for each summer the student works in industry in technically

related jobs; he receives two hours credit. We have just started this

program, and our intention here is that during the first year, the stu-

dents would experience the more routine jobs in the area of drafting;

and then during the second year, possibly they would get into some more

detailed layout work where they help make some of the prelimary calcula-

tions. During the third year, they would experience some project type

work as they increase in their subject matter competency.

We have been successful in the state of Illinois in educating our

administrators of junior colleges to the need of industrial experience.

We try to demonstrate and explain to the administrators what industrial

experience is and then to equate it in terms of some kind of professional

recognition for competency. It cannot be equated exactly in terms of

semester hours, but it has to be included in the total picture when talk-

ing about technical education. It is easy to identify a math teacher who

has had a given number of hours in mathematics, thereby becoming quali-

fied. It's easy to identify a physics teacher or an English teacher,

but it is difficult to define qualifications that will enable a technical

teacher to do a good job in the classroom.

The McGraw report states that fifty percent of the technical

teachers should be engineering graduates. Some critics say that we

just want to make this an engineering program. However, they do not go

on and read the rest of that important thing--"or equivalent." We have

found that we can provide this equivalent by taking selected individuals

who have come up through some other discipline. This does not include

everybody, but a selected group can take the additional work in the engi-

neering-related sciences. This approach may require an academic year, or

a fairly good job can be done in three or four summers. Our participants

have gone out and competed successfully for teaching positions in this

area because, first of all, most of them have had industrial experience

of some kind in addition to all of the pedagogy. They have an edge on

the engineering graduate with the pedagogy and experience. With the

competency in the engineering sciences and in the engineering technical

specialty, they are able to compete very successfully in the classroom.

It is this equivalency to which we address ourselves in terms of helping

solve the problem of competent staff in a program of engineering tech-

nology.
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STAFFING TECHNICAL EDUCATION PROGRAMS
by

Paul K. Weatherly*

South Carolina utilizes a state-wide, post-high school organization
that reports to a separate state board. However, South Carolina believes
strongly in local control--each technical school operates under a local
board with some local financing. We are involved, however, in more than
just area technical schools. Technical education also operates. special
schools to train personnel for industry, technical services which gather
labor-research data, and special training programs to meet economic prob-
lems.

In staffing single institute technical schools on a post-high school
level, it is mandatory to employ the best man available, determined on
the basis of proven work record. This person's philosophy should be con-
sistent with the employing body's, and his loyalty should be to the organi-
zation.

The objectives of a state-wide or regional. group of institutes should
be to: (1) meet industry needs; (2) meet local and state needs; (3) pro-
vide sufficient commonality to insure transferability of student and/or
credits; (4) permit flexibility of administrators; (5) encourage imagina-
tive and enthusiastic leaders; (6) identify and develop positive thinking
leaders; and (7) obtain unquestioned loyalty to each other and to the
state administrators.

In the past, top vocational education administrators were developed
over a period of ten to fifteen years and climbed the ladder the tradi-
tional way: from journeyman to craftsman with years of experience,
through educational courses and shop teaching, to the acquisition of sev-
eral degrees, supervision and state -wide experience to the top level
administrative position.

Today, this path is an impossibility. The expansion of technical
education is occurring at such a rapid rate that the traditional method
can no longer be relied upon to provide the number of leaders needed
today. Incidentally, there is very little correlation between what is
required of a good teacher and a top flight administrative leader.

A technical group tied completely to industry naturally looks to
industry and business as a guidepost to develop modern management selec-
tion principles.

Modern management believes that the selection of personnel is a
specific skill. The principles of selection are based on: (1) the

*Mr. Weatherly is Assistant Director, State Committee for Technical
Education, Columbia, South Carolina.

**Rutgers - The State University.
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experiences and skills of the candidate; (2) the availability of skills
through other resource people; (3) the comparison of candidates; (4) the
rules and regulations that can hamper the selection of a candidate;
(5) the job description; and (6) the defining of the characteristics
being sought in a candidate.

In South Carolina, staffing is based on: (1) adding through in-
service education; (2) identifying and locating the kind of individual
needed; (3) avoiding rules and regulations which prevent the reaching
of an objective; (4) operating from job descriptions; (5) allowing trained
professionals to do the interviewing; (6) building a team where the weak-
ness of one individual is covered by the strength of another; and (7) be-
ginning a leadership program for recently employed personnel.

A president or a director should be appointed on his ability to
understand relationships; to recognize power structures; and on proven
administrative leadership, industrial experience, engineering background
and education, and training or director experience.

Personally9 he should be above average in appearance with an excel-
lent speaking voice. Additionally, he should be dynamic, imaginative,
and enthusiastic, and have a positive point of reference.

In essence, a candidate should be selected who has the basic essen-
tials. The selecting body should assume the responsibility for in-service
training in order to get the type of leadership the organization desires.
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FINANCING TECHNICAL EDUCATION
by

Harmon Fowler*

Technical education is primarily a state concern. Each state makes
provision for it in its state plan, utilizing federal funds plus whatever
state and local support monies are allocated to it. In some states, all
physical facilities are Wilt with state support; in others, this is a
responsibility of the local community; and in others, whatever is done is
done primarily with federal. monies.

In Florida, the technical education program is a part of the state
minimum foundation program and is eligible for financial support from
such funds for use in high schools, area vocational-technical schools,
or junior colleges

Federal funding for technical education is available, if state lawd
and regulations permit, as a consequence of the following public laws:

le PL 85-864, National Defense Education Act, first passed
in 1958.

2. PI, 88-204, Higher Education Facilities Act ,of 1963.

3. PI, 88-210, Vocational Education Act of 1963.

4. PL 88-149 and 88-276, The ROTC program in junior colleges
and regulations relating to scholarships and curricula.

5. PL 88-665, Amendments to the National Defense Education
Act.

6. PL 89-15, The Manpower Act of 1965.

There are other federal monies which may give indirect support to
technical education programs and students. Technical education programs
require much equipment and often special facilities.

*Mr. Fowler is Program Specialist, Technical Education, Florida State
Department of Education.

**University of Florida.
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FUNDS FOR TECHNICAL EDUCATION
by

Henry Glendenning*

The Federal Facilities Act of 1963 stipulates that an institution
of higher education shall be eligible for a grant for construction of
an academic facility providing that: (1) in the case of an institution
of higher education other than a public community college or public tech-
nical institute, only if such construction is limited to structures or
portions thereof, especially designed for instruction of research in the
natural or physical sciences, mathematics, modern language, or engineer-
ing, or for use as a library; and (2) only if such construction will,
either alone or together with other construction, be undertaken within
a reasonable time.

The grant may amount up to 4o percent of the approved construction
cost, but it must be administered through a state agency approved by
the United States Commissioner of Education.

The loan program is the same as the grant program; howeVer, the
loan may amount up to ?5 percent of the approVed,construction cost. If
a grant has been obtained, the total amount ofthe grant and the loan
cannot exceed 75 percent of the approved construction cost.

The interest rate on the federal loan is not less than
of 1 percent above the average annual interest rate on all
bearing obligations of the United States. This is handled
States Commissioner of Education through the Department of
Urban Development (HUD),

one-quarter
interest-
by the United
Housing and

The Commissioner requires that loans be secured in a manner which
reasonably assures repayment. The security may be one or a combination
of the following: (1) negotiable stocks or bonds of quality and value;
(2) a pledge of unrestricted and unencumbered income from an endowment
or other trust; (3) a pledge of a specified portion of annual general or
special revenues of the institution; (4) full faith and credit (tax sup-
ported) obligations of a state or local public body; and (5) other types
of security acceptable in specific instances.

The declared purpose of the Vocational Education Act of 1963 is:

to authorize Federal grants to States to assist them to
maintain, extend, and improve existing programs of voca-
tional education and to develop new programs of vocational
education.

A state's allotment under the Act may be used in accordance with

*Mr. Glendenning is Vice President, Butcher and Sherrerd, Phila-
delphia.

4( *Rutgers - The State University.
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its approved State Plan for any or all of the following: (1) vocational
education for persons: (a) who are attending high school;! (b) who have
completed or left high school and who are available for full-time study
in preparation for entering the labor market; (c) who have already entered
the labor market and who need training or retraining to achieve stability
or advancement in employment; (d) who have academic, socio-economic, or
other handicaps that prevent them from succeeding in the regular vocational
education program; and (2) construction of area vocational education facil-
ities and teacher training and supervision.

The amount of grant varies in each state and is administered through
an approved state agency.

The Department of Housing and Urban Development (HUD) Loan Program
is designed to give long-term loans for the construction of housing, din-
ing, and appurtenant facilities.

Factors to be considered in financial planning are: (1) the appoint-
ment of an administrative coordinator in charge of project; (2) the
appointment of professional advisors (architectural, legal, and financial);
(3) the determination of the scope of the project; (4) the application
for the necessary approvals of grants and loans to the proper federal and
state agencies; (5) the preparation of studies to determine financial
feasibility; and (6) the sale of bonds--if necessary.

.,
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OPERATING COSTS FOR
TECHNICAL EDUCATION PROGRAMS

by
LeRoy V. Good*

The patterns of financing technical education programs are many,
and the sources of money are varied.

A general rule of thumb is that it costs between $800 and $1,000
per student to operate a two-year program accommodating 2,000 career and
transfer students meeting a faculty of 100 or more.

Financing may be done by tax authority boards, state legislatures,
and/or the colleges' boards of trustees which may also operate elementary
and secondary education programs.

The textbooks suggest that the method of financing should be done
as follows: (1) design the educational program(s); (2) cost account it;
(3) determine the amount of money needed to satisfy the design; and (4)
go to the voters and solicit the money.

There Is evidence that this system does not works

A. more sound approach to the financing of technical education pro-
grams might be to:

43 1. Require the students to pay one-third of the operating
cost up to $300 per student.

2. Have the state pay one-third.

3. Have the local sponsor pay one-third of the operating
cost.

Capital expenses ought to be shared by the state and by the county.

Where students cannot - -by law - -pay more than $300 per student, it
may be necessary for the sponsor to pay the difference.

The amount invested by the state and the sponsor(s) in the prepara-
tion of technicians is a very small amount to pay for skilled manpower.

Budgeting of and accounting for the operation of the technical edu-
cation programs ought to be left to the finance officers and their staffs.

Efficient level of operation depends on scheduling. It is possible

*Dr. Good is President, Monroe Community College, Rochester, New York.

**Rutgers - The State University.
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to get up to 94 percent utilization of space. The State of New York
requires only 80 percent. Phase scheduling enables the Monroe Commun-
ity College to achieve this high percentage of space utilization in
classrooms and laboratories.

Phase scheduling requires staggered programs wherein the schedule
is divided into three phases by days and starting hours. Monday,
Wednesday, and Friday, 8:00 a.m. is Phase I. Phase II is Monday at
9:00 a.m., and Tuesday and Thursday at 8:00 a.m. Phase III is Tuesday,
Thursday, and Friday at 9:00 a.m. Never are there more than two phases
immediately adjacent by a day and one hour apart.

Classrooms and laboratories should be utilized at all times.School
administrators should make the percentage of space utilization as high
as possible.

Clock hours for teachers in contact with students should average
between fifteen and twenty per week. Faculty ought to be expected to
accept assignment over a fourteen-hour day where the same programs are
operated day and evening. The maximum spread per day, five days a week,
for a teacher should never be more than eight hours.

Programs should not be offered on the basis of popularity but rather
on the basis of realistic cost accounting.
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PROGRAM EVALUATION AND REVIEW TECHNIQUE
by

Earl Blekkihg*

During this brief period, we hope to introduce you to the application
of PERT (Program Evaluation and Review Technique) to educational situations.
My comments are based upon an article by Kodet and Bruce which appeared in.
the November 1964 issue of Spectrum, a periodical of the Institute of Elec-
trical and Electronic Engineers.

PERT is a planning and control technique for modest task application
as well as for large programs necessitating elaborate, computer-based appli-
cations.

Advantages of the technique are:

1., A disciplined approach to planning.

2. A method of vigUalizing the work and of communicating plans.

3. A plan which can reflect uncertainties but which can also
be easily used for calculating the time to perform the
project.

4. A means for appraising progress and forecasting problem
areas.

PERT is a planning and control discipline which employs a specific
set of principles, methods, and techniques for effective planning. The

key elements of this discipline are:

1. A work breakdown structure which begins with the objectives
and sub-divides them into successively smaller elements of
work.

A network, comprising all the work which must be accomplished
to reach the objectives, and depicting the planned sequence
of accomplishment of this work as well as the interdependen-
cies and interrelationships.

3. Elapsed time estimates of work to be performed and sched-
ules which also consider the availability of resources.

4. Analysis of the interrelated networks and schedules as a
basis for continued evaluation of performance and identifi-
cation of problem areas.

*Mr. Blekking is a Professional Engineer and Research Assistant,

University of Florida.
**University of Florida.
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PERT is also a discipline for organizing data, documenting the plan,
and manipulating the plan to effect a successful conclusion to the project.
The statement that PERT is a discipline and a tool for planning and con-
trolling a job is significant to an understanding of the technique.
Although the technique is formalized, it is no different from what any
of us must orginarily do-to plan and control our work properly. The ele-
ments of this technique had their origin in engineering applications.
It must be remembered that PERT is not a panacea or substitute for the
decision- making process; it is only a tool to aid the decision makers.

Before any task or project, large or small, can be undertaken, it
must be defined. The definition and objectives must include the work
tasks or work packages. Such definitions result in a road map for plan-
ning or Network Planni. Networking techniques were derived from flow-
charting used in computer programming. Networking is a logical discipline
for planning a task. It is not the network which is prepared; it is the
plan which is prepared, using network discipline.

The discipline of planning can be defined by a series of questions
which must be answered:

1. What work must be performed?

2. What is needed to perform this work?

3. How will completion be identified?

4. How long will it take to perform the work?

Simply, a PERT network or chart is made up of two elements--events
and activities. Activities are the work to be performed and are signi-
fied by arrows. Events are specific definable achievements--either the
beginning or completion of one or more activities--and are represented
on the network by circles, ellipses, rectangles or other geometric fig-
ures. Every activity is bounded by an event at the beginning and an
event at the end.

Once the network has been developed, portraying the relationships
and interdependencies among the activities, the time needed for each
activity should be estimated. Three estimates of time or duration of
the activity are defined as:

1. Optimistic time--(a) --The time the activity will take
if everything to be done is done successfully the first
time.

2. Most likely time--(m)--The time required to accomplish an
activity under normal circumstances with some success and
some failure.
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3. Pessimistic time--(b)--The time the activity will take with
extremely bad luck.

PERT Time Estimating

There are two basic methods of time estimating--probabilistic and
deterministic--and the use of one or the other is optional. Probabilistic
time estimating, which was developed as part of the. PERT system, requires
three estimates for the duration of an activity, according to the defini-
tions previously stated. The three estimates provide a means of assessing
the risk being taken in performing the job. It is specifically designed
for uncertain nonrepetitive types of work.

Deterministic, or single time estimating, on the other hand, does
not utilize probability weighting. The engineer or technician director
can make one estimate for the length of the activity which is the time
he needs to accomplish it. The single time estimate has been used mainly
in process industries and construction where it has been found valuable.
CPM (Critical Path Method), which is a networking system employing a
slight variation of PERT in terms and methods of network preparation,
also uses one time estimate.

Once the time for the activities has been estimated and, in the case
of the three-time-estimate system, the expected time for the activity
calculated, the expected length of the project can be calculated. These
calculations are usually referred to as: (1) earliest expected date;
(2) latest allowable date; and (3) slack. Slack is the time difference
between the earliest expected date and the latest allowable date. Slack
can be positive, negative, or zero. When the latest allowable date is
later than the earliest expected date, positive slack exists. Negative
slack exists when the opposite occurs. Zero slack occurs when the earliest
expected date and the latest allowable date are the same. Positive slack
is "time-to-spare."

The longest time path or sequence of activities through a network
is called the critical path. This path controls the completion date
for the task(s)/project(s) represented. by the network, since all other
paths are shorter. The slack time for the critical path is zero. If the
length of time for the critical path exceeds the established date for
completion, then the critical path has negative slack. The longest time
path is the most critical in relation to the established completion date
and hence is called the critical path. All other paths which are shorter
than the critical path are, therefore, called slack paths.
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ACCREDITATION
By

William L. Bolin*

An understanding of the purpose, philosophy, and mechanics of accred-
itation are essential for the educational administrator. The diversity
of educational institutions in philosophy, definition, and derivation is
recognized and encouraged. However, some means of comparing and equating
them are necessary to provide for the mobility of population in the United
States.

Educational accreditation involves several basic types: state,
regional, and special. Each accrediting agency has its own philosophy,
purpose, and standards for evaluation.

Each state is directly responsible for the type and quality of state
supported institutions. This responsibility includes establishment of
minimum criteria, evaluation against these criteria, and approval of the
institution to operate. Specific methods, standards, and techniques vary
from state to state,,

Regional accreditation is accomplished by a voluntary, self-governing
association of educational institutions. The purpose is to develop and
maintain sound educational standards. Membership in the organization
denotes formal accreditation. Accreditation signifies that a school or
college has been carefully evaluated and found to be following basic edu-
cational policies, practices, and standards comparable to other member
institutions.

Specialized accreditation refers to a portion of the total educa-
tional program of an institution, usually a single curriculum. In the
engineering-related technologies, the Engineer's Council for Professional
Development (ECPD) is the agency responsible for accreditation. The
ECPD accredits curricula in colleges of engineering and engineering tech-
nology curricula. This accreditation is voluntary and gives professional
endorsement. Many companies realize the significance of this accredita-
tion and require graduation from an ECPD accredited institution as a pre-
requisite to employment.

The Council on Dental Education of the American Dental Association
inspects, evaluates, and accredits schools preparing dental hygienists.
This accreditation is independent of regional accreditation but must be

obtained prior to graduating the first class.

There are several other special accrediting agencies, such as the

National League for Nursing and the Council on Hotel, Restaurant, and

Institutional Education.

*Dr. Bolin is Dean, Division of Technical Education, St. Petersburg

Junior College, St. Petersburg, Florida.
**UMiversity of Florida.
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. The type accreditation sought will depend upon the philosophy of the
institution, legal requirements, and the ability to place students approp-
riately. It would appear that accreditation is becoming increasingly
more important, and if the institution is to serve. its graduates most
effectively, it is a prerequisite.

A
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EVALUATION, ACCREDITATION, AND INTEGRATION OF
CONCEPTS FOR TECHNICAL EDUCATION

by
Lynn A. Emerson*

Industry regularly takes stock of its programs in the form of con-
sumer research, product research, personnel audits, sales analysis,
market analysis, and financial analysis. All are applicable in the
assessment of technical education!

Steps in the evaluation process involve: (1) stating goals and
objectives; (2) determining indicators of progress; (3) selecting and/or
devising measurement instruments; (4) selecting measurable samples;
(9 measuring selected samples; (6) comparing results with stated goals;
(7 analyzing findings; and (8) developing recommendations for program
improvement.

The basic goals of a technical education program are to meet the
needs of employers for technician personnel, to meet the needs of stu-
dents; to provide satisfying experiences for the school staff, and to
provide a program that satisfies the public.

Items which need evaluating are the product (graduate), the organi-
zational pattern, the effectiveness of administration, the curriculum,
the instruction, the physical plant, fiscal accounting, operating costs,
and guidance and placement services.

Instruments of evaluation include a review of placement records,
attrition, growth, costs, enrollments, curriculum offerings, and the
results of an opinion survey.

Continual assessment of program indicates change--change in organi-
zation, levels of education, curriculum, general education, methods of
instruction, plants and equipment, teacher education and qualification,
supervision and administration, occupational guidance and information,
pre-employment and extension programs, preparation of youth for change,
balance in education and training responsibilities, recognition of public
and private educational functions, utilization of existing agencies, use
of economic and labor data, resolving power struggles, regionalization,
accreditation, student expenses and financing, research, master plans of
education, and planning.

These needed changes call for an integration of concepts; one agency
alone cannot do the job.

*Dr. Emerson is Professor Emeritus, Cornell University, and Consultant
in Technical Education.

**Rutgers - The State University.
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RESEARCH IN TECHNICAL EDUCATION
by

Carl J. Schaefer*

The advent of 17.7 million dollars for occupational research andplanning makes it crystal clear that there are problems which need solu-tion.. The research capabilities of education number about 3,070, andvocational education approximates fewer than 100 competent researchers.Obviously, we need to examine and strengthen our determination to mounta more adequate program of problem solving.

Educators, and vocational educators in particular, are quite naive
when it comes to sophisticated problem solving. Enough formal research
just isn't in evidence in vocational education. Since the conception ofthe Cooperative Research Program, vocational education has had less than
a dozen studies approved for grants; and under the Vocational EducationAct of 1963, proposals submitted by vocational educators are conspicuous
by their absence.

Lawrence W. Prakken editorializes that:

Changing of habit patterns of long standing is difficult
and disconcerting. Problems of curriculum, courses of
study, equipment, facilities, and staff are compounded
by the new and broader approach vocational education can
take..... Adding these new responsibilities does not
mean that the old programs are bad--they just are not
enough to do the present-day job. We will have to live
with change.....and. make every effort to adjust to new
requirements, new administrative organization and chang-
ing responsibilities.

Change in our field is a must; but to know what changes produce what
results and why, are the keys that need to be accounted for through
research.

The development of a research proposal is a sizeable undertaking--
with stumbling blocks--involving the following process: the incubation
period; the prenatal care period, and the delivery.

The incubation period, of course, includes the focusing on a problem,
the exploring of personal strengths and weaknesses relative to the prob-
lem and the business'of research, the delimiting of the problem, the
searching for funds to conduct a sizeable study, the development of the
format, and the writing of the proposal, which includes the problem

1,

*Dr. Schaefer is Chairman, Department of Vocational-Technical
Education, Graduate School of Education, Rutgers - The State University.

**Rutgers - The State University.
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statement, the review of existing literature, the procedure section, and
the budget.

Prenatal care of a research proposal involves careful attention to
a well thought out plan--the writing, editing, typing, and duplicating
of thirty or more copies; and the submission of the proposal within
specified cut-off dates.

The waiting for. a reply is a frustrating experience, and: premonition
is usually worthless. The delivery can be quite emphatic (Yes, we are
interested, or no, we are not) or subtle--the United States Office of
Education uses a lettering system to announce a proposal's status.

A few pointers might be worthwhile:

1. Sizeable amounts of state and federal funds for research
are available.

2. Several sources of funding--Ford Foundation, Cooperative
Research Program, Sears Roebuck Foundation--are also
available.

3. Contracts officers in institutions of higher education
can be of immeasurable assistance in preparing the budget
phase of the proposal.

4. The principal investigator's talents are being sought,
and he should devote more than one-fourth of his time to
the project.

5. Assistance in revision of a proposal is available from
the person monitoring the proposal.

6. Additional funds--usually small--can be requested, and the
original budget request can be reduced if necessary.

7. The research grant is the right of the researcher and not
the institution to which the researcher is attached.

In conclusion, it is submitted that vocational educators have a long
way to go to develop a real research capability; that an interdisciplinary
approach to vocational education problems is looked upon with favor; that
the vocational program of research is not a moonlighting business, and
that vocational educationaust get geared up to the research job in terms
of competent personnel, time, and financial assistance.

Vocational educators must administer research programs well, for what-
ever is done must reflect the quality of vocational education's product
and not the mass production of more of the same.



ORGANIZATION FOR RESEARCH IN TECHNICAL EDUCATION
by

Leon Sims*

My remarks are limited to the organization for research in voca-
tional-technical education currently in effect for the state of Florida.
Perhaps you can dray some useful parallels, or develop some ideas approp-
riate to your own situation, from this presentavion.

The Florida Vocational Program Research Coordinating Unit has been
established as a pert of the Division of Vocational, Technical, and Adult
Education of the State Department of Education. The purpose of the unit
is to coordinate and encourage needed studies in vocational-technical
education.

The unit seeks to accomplish its purpose by providing interested
agencies with information and assistance in the preparation of research
proposals, securing grants, coordination of research effort, and dissem-
ination of the results of completed studies.

In addition, the unit provides other services, such as conducting
seminars, compiling and disseminating abstracts of studies, identifica-
tion of resources, compiling data on vocational needs and program poten-
tial, and providing consultative services.

3

.11011110124.

*Dr. SimsSims is Associate Director, Research Coordinating Unit, State
Department of Education, Tallahassee, Florida.

**University of Florida.

207



PRECEDING PAGE BLANK- NOT FILMED

RESEARCH IN VOCATIONAL AND TECHNICAL EDUCATION
by

J. Paschal Twyman*

More and more we are recognizing the fact that research is one of
the valid techniques by which we can seek tenable solutions to pressing
problems. Any adequate definition depends upon both the techniques uti-
lized and the purposes for which the research is conducted.

Whereas the Federal Government has for many years been very success-
ful in providing funds for development and training, it was not until
very recently that funds were available for associated research and eval-
uation.

Research is marvelously broad in its applications. From the stand-
point of the administrator of technical education, then, the problem at
hand is one of determining something about the nature and scope of activ-
ities designated as research and the applicability of these activities
to the problems in technical education. Finally, we should probably
explore some guidelines for the preparation of research proposals.

Overview of Research

Just what is the meaning of the term, "research"--a term which has
turned into such a status symbol?

We might suggest, first, that research probably achieved much of
its popularity because of its useful connotations rather than because
of its specific denotations. It has been, depending upon the particular
frame of reference used, applied to such activities as fact-finding,
pupil - accounting, arranging of teaching schedules, etc., as well as to
broad problem-solving activities like testing the effectiveness of par-
ticular teaching techniques, the impact of particular curriculum innova-
tions, etc.

A general definition of research--"Research is a systematic and
refined technique of thinking and acting, employing specialized tools,
instruments and procedures to achieve a more adequate solution to a
problem than would be possible with ordinary means"--places the emphasis
on the problem-solving activity; and by its use, I am implying that the
primary value of research is in providing new insights, demonstrating
new relationships among variables, and, in essence, describing our social
environment in some meaningful way.

*Dr. Twyman is Director of Research and Assistant to the Char,:ellor,
University of Missouri at St. Louis.

**Oklahoma State University.
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Adequate research is characterized by:

1. Objectivity

2. Measurement

3. Statement of questions or hypotheses

4. Development of a design or plan of attack which
will provide answers to these questions or provide
for a test of these hypotheses

5. The making of decisions regarding questions or
hypotheses tested.

6. A continuous search for new data or concepts bearing
upon the original problem

Types of&2_......LLIesearch

We have talked about research according to the following categor-

ies: historical, descriptive, and experimental.

Historical research is designed to explain, "What has been." This
type of research is predicated upon the assumption that we can better
understand today's problems if we know something about past trends.
Characteristics include objectivity (attempts to report on the parade of

events that have occurred rather than to justify them), inductive logic
(the investigator seeks to accumulate all facts from which he then devel-

ops his ideas, concepts and principles), and non-repeatability. Sources

of data include both primary and secondary sources.

Descriptive research deals with, "What is." It is predicated upon
the notion that it is necessary to know where we are and what we have
accomplished in order to know what we need to accomplish. It also provides

a picture of things as they are at the time of the study.

Experimental research answers the question, "What will happen if we

manipv.late certain variables and control others?" It cannot indicate
what should be. Variables are classified as independent, intervening,

or dependent.

With this background in mind, let us turn now to some more basic

and detailed questions concerning research: (How does one do research?)

1. First of all, a decision should be made concerning
whether research is needed in any given situation.
Any problem finally chosen should meet the following
criteria:
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a. Be a problem in which the investigator has a
high degree of interest.

b. Have general interest and social significance.

c. Be a problem for which the data is available.

d. Be manageable in terms of time and effort
required.

2. Once we recognize a problem, we define it as a problem
for someone. This means that we must consider questions
of sample and population.....

3. Data collection

a. Questionnaires--open ended, closed ended

b. Interviews

c. Behavioral observation

4. Data analysis is a key part of the research process.
It should be noted that information in a research
study is determined by how the data is -cNetted
but defined by the method of data analysis. Steps
in data analysis include tabulating (putting into
appropriate form) and subjecting it to some form
of quantitative procedure, i.e,, assigning numbers
to the data. Data should be analyzed .1n terms of
the objectives, hypotheses, or questions of the study.

InterpretationConclusions and Implications

a. The major part of the study has to do with the
conclusions. This is more than just summarizing
the obvious factors--it requires insightful
interpretation. Any reports prepared on the
research should be pointed toward a particular
audience and should give enough detail regarding
procedures so that anyone else using the same
approach could achieve similar findings.

The overall purposes of research are twofold: to solve some immedi-
ate problem and to develop some theoretical structure which will serve
as a roadmap for others with comparable problems at some future point in
time.
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PROVIDING PUBLIC INFORMATION
by

Burr D. Coe*

The purpose of area vocational schools is service to the community
through vocational education and training programs of broad scope; how-
ever, the job can't be done in a vacuum -- buildings and equipment are
needed. Therefore, a public relations program is a must since the people
need to be convinced of the necessity and value of the vocational ednca-
tion facility.

The heart of the problem in mustering support for the program is
"getting the people to tell the people who control the funds of the need
for vocational education." Providing information to the public can be

done in several ways:

1. Through the newspapers, which are considered--by many
public relations studies - -to be the most effective media

for telling any story.

2. By. enlisting and respecting the support of the news-
papers; the papers can provide support through editorials,

feature stories, and general news stories.

3. By accepting public speaking engagements and appearing
before civic organizations; this is another excellent
way of getting the message across to the public.

4. Through printed materials of a promotional nature; these
might include guidance booklets, program brochures, and/or

annual reports. These are costly and perhaps provide the

least return for the monies invested.

5. By utilizing advisory committees. Advisory committees pro-
vide an educational value, an expertise value, and a place-
ment value to the school since the committees' members are
aGsociated with the unions, industry, and management. .

6. By conducting surveys'to determine the expressed needs of

students and employers so that the programs are kept mod-
ern and in line with cummunity needs.

7. By cooperating with other agencieseducational, industrial,

and institutional--in the community.

8. By encouraging change in existing statutes, policies, and

practices which hamper the expansion of vocational education

*Dr. Coe is Director, Middlesex County Vocational and Technical High

Schools, New Brunswick, New Jersey.
**Rutgers - The State University.
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programs. This can be done by seeking the support
of and cooperating with national, state, ',county, and
local legislators.

9. By identifying trends and preparing for the changes which
are inevitable.

At the present time; vocational education programs depend primarily
on local support, and contacts with the local populace must be maintained.
Public-relations is a must!
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PUBLIC RELATIONS FOR PUBLIC EDUCATION
by

John B..Moullette*

Keeping the public informed about the schools is a continuous respon-
sibility of school administrators. However, this responsibility is often
interrupted or neglected by the pressures of the administrators' busy
days. Consequently, the public suffers and is not as fully informed as
it should be and must be today in a societal area of responsibility where
the complexion and the goals are swiftly changing.

The front pages of our newspapers attest to the essentiality of edu-
cational public information programs, and the professional educator is
taking more time away from his traditional and accepted educational respon-
sibilities in order to explain or defend a position which might have been
handled more fully and more competently in a pre-planned public informa-
tion program.

In order to obtain public support for education and especially voca-
tional-technical education, an effective public relations program is
needed.

The educational. public information or public relations program should
make education better understood and better known.

Walter R. King, Special Assistant -for Public Relations to the New
York State Commiszioner of Education, submits that:

Public relations should not only be the voice of manage-
ment in education, it should have a voice in the manage-
ment of education.

Public relations in public education is that function of administra-
tion and management which gives the same organized and careful attention
to the asset of good will as is given to any other major asset of the

business of public education.

In 1950, the American Association of School Administrators devoted

its 28th Yearbook to "Public Relations for America's Schools" and estab-

lished the following comprehensive objectives: (1) to inform the public

about the work of the schools; (2) to establisn confidence in the schools;

(3) to rally support for proper maintenance of the educational program;
(4) to develop awareness of the importance of education in a democracy;
(5i to improve the partnership concept by uniting parents and teachers

(6 to integrate the home, the school, and, the community in meeting the needs

of the children; and (7) to correct misunderstandings as to the aims and

objectives of the schools.

*Mr. Moullette is Supervisor, Public Information andVocational
Publications, Vocational Division, New Jersey State Department of Education.

**Rutgers - The State University.
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The list is broad, and direction has been left to those interested
but not contracted for this educational responsibility.

In the area of identifying publics, the interested public relations
practitioner can only identify three: (1) those who oppose public edu-
cation; (2) those who are indifferent to public education; and (3) those
who support public education.

They are uncertain why the publics fall into these categories; and
they feel, too, that using the same materials, the same methods, and the
same information simultaneously to reach these audiences is ineffectual.

The method of attack is wrong. The "shotgun" approach must be
abandoned in favor of the logical approach wherein samples of the popula-
tion's attitudes for and against public education are polled and wherein
conceptions and misconceptions of public education are learned as well
as the values of the persons who hold these attitudes.

Basically, a public relations program must be clear-cut as to purpose
and sufficiently financed to serve the purpose; and it ought to center on
three central endeavors: publicity, communications (that activity that
transmits policies and engenders closer relationships and willing cooper-
ation among personnel), and the training of upcoming PR practitioners.

Sometime ago, Melvin L. Barlow wrote in the AVA Journal of the dis-
solution of vocational education in Any City, and he warned:

No time for public information is a dangerous disease.

With this in mind, it is recommended that educational administrators:

1. Learn the attitudes of a variety of target groups
toward vocational education.

Establish and budget for a formal public informa-
tion program.

3. Appoint a public information practitioner with
abilities in writing and publicizing, communicating,
and training.

Ii. Permit the PR practitioner to have the same latitude
for operation as any other administrator would have.

5. Don't burden the practitioner with tasks not directly
related to the described public information responsi-
bilities.
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PART XII

SUMMARY OF INSTITUTE PRESENTATIONS



.PRECEDING PAGE BLANK- NOT FILMED

SUMMARY OF PRESENTATIONS OF THE
COLORADO' INSTITUTE

by
Jack Annan*

The Role and Responsibility of Leaders

Leadership is defined as an expression of the relationship between
the leader or the guider and the follower.

A. Situations that must be handled by a leader in decision-
making:

1. Time is great essence and someone far above us wants
the decision and wants it immediately.

2. A person makes a decision and then sells his decision
to his colleagues or his followers.

3. A person makes a decision and then it is subject to

change.

B. Responsibilities of a leader in any situation:

1. To improve the quality of all the decisions made under

his guidance.
2. To develop teamwork and good morale among his colleagues.

3. To further the development of the members of the group.

Rationale and Need for Technical Education

Effective technical education produces graduates with the following

characteristics:

! 1. Capable of entering an occupation requiring scientific

knowledge and skills.
2. Able to progress rapidly on the job.
3. Can pursue additional course work.
4. Qualified to handle communication skills and practices

of desirable citizenship in the home and community.

The shift in educational emphasis is from "doing" to "thinking plus

doing."
r

Placements of technicians show that:

1. Most states have rather complete records of placement.

*Mr. Annan was Recorder-Evaluator for the Colorado Institute and is

an Instructor, Department of Agriculture, Northeastern Junior College,

Sterling, Colorado.
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2. Well prepared graduates of technical programs are in
great demand.

3. It is important that placement and follow. -up records
are gathered and maintained.

4. Placement is a part of evaluation essential for an
effective technical education program.

Effective technical education:

1. Must be based upon the knowledge and skills essential
for those occupations supporting professionals or for
occupations which require comparable preparation.

2. Adequate time must be allotted to specialized subject
matter -- approximately 1,000 clock hours.

3. Particularly in a comprehensive institution, administra-
tion must understand and fully support the program.

4. Placement and follow-up of graduates is 'a vital part of
'program.

Labor Market and Growth Trends of
pagation

Those who plan a program of technical education and develop facili-
ties only for the local areas are making a tragic mistake. Not too many
years ago, we were taught that the primary responsibility was to take care
of the needs of the community for skilled workers and other individuals.
Today, in technical education, this is no longer true. The community is
our county, our state, and in many cases, an area and conceivably the
nation.

Population trends in the age group 18 to 21:

1940 1 8 million
1965 12 1 million
1980 19.6 million

This shows the increase in population that we must train.

The change in the labor force numbers is also very revealing in the
age group 13 to 34.

1950-6o . . . . . ........... 3662000
1960-70 6,6062000
.1970 -80 303,170
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Figures also show that in the 14 to 19 years of age group in 1965, there
will be 14 percent more females to train as compared to 8 percent more
males. This means, to us in technical education, that we will be training

'more women.

We also know that women enter the labor market early; then in many
instances drop out when they are raising families, and then come back into
the labor market at a later date. However the trend is changing in that
large numbers of the women entering the labor market are staying.

The percent of our population that was unemployed is as follows:

1929 3%
1931-39

1949 6%
1951-53 3% (Kbrean. War)
1954 6% (After Korean. War)
1962-66 5-6%

Those in economics tell us that in all probability
expect to have 3 to 5 percent unemployed at all times.
grams will help train many of these people.

the country can
The Manpower Pro-

As the farm population continues to move to urban areas, these people
must be retrained for new jobs.

Sources of Technicians

We are all aware that new industries are rising, new processes are
being developed very rapidly, and more ar.d more jobs beyond the complexity
of the skilled tradesman or craftsman are coming into the picture.

The sources of technicians are listed below:

1. On-the-job trainees.

2. The ranks of skilled craftsmen.

3. Those who have acquired technical competency through
various types of study.

4. Schools conducted by the armed forces.

5. Dropouts from college engineering courses.

6. Engineering graduates occupying technician positions.

7. Technical institutes, junior and community colleges,
and vocational and technical schools.

8. Workers who attend part-time courses while employed
by industry.
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We need better qualified technical institutes and/or programs that
begin at the point where the engineering colleges have stopped.

Survey MethodsAgEloyed in Denver

Since 1950, Mr. R. K. Britton has surveyed Denver high school gradu-
ates and has worked with high school vocational and career counselors in
developing a questionnaire to be used in interviewing employers and grad-

uates. The counselors personally took the questionnaire to the employers
and talked with the employment manager and the supervisor of the individual.

The Board of Education actually finances this survey. A staff of
about 10 people survey about 1,700 post-graduates each year who are work-
ing in industry. The counselors in turn collect and summarize the data,
The results point out the strengths and weaknesses that relate to any par-
ticular high school, and work is done to strengthen the areas which need
help..

It is felt that this type of survey pays dividends. If the fu.ture

students can be helped by introducing a revision in the training program,
then much money can be saved by the city and county of Denver and by
industry in that area, by providing new courses.

Panel--Assessment of Present and
Future Needs in Technical Education

A summary of the panel discussion indicated the following:
Lit

1. We should be doing what is needed in the technology
by industry and employers.

There should. be a need in the local area or within
the state before courses, designed to meet that need,
are offered.

3. In some areas, 50 percent of the population is mobile,
and many move after they are trained.

4. Local surveys are important, mainly in the contact
that is made with industry.

5. The Chamber of Commerce can aid in gathering informa-

tion.

6. The State Industrial Commission and the Department of
Labor are also able to aid in determining future needs.

The Em Lover's Need for Technicians

Our society is built on the "Indians," not the "chiefs." This means

that we need more people in the vocational types of programs. Too often,
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a college education is emphasized. to the point that people believe any-
thing else is second-rate. This attitude is wrong.

Reasons why well-qualified young men are discouraged from entering
any of the skilled trades are as follows:

1. The attitude of a few school admix istccat.orsv counse-
lors, and teachers, who believe that any position
other than professional is secon&-rate.

2. The attitude of some people who believe that it. is
unnecessary to use your head if you use your
hands.

3. The attitude that all. education is confined to the
college campus and that you must have a college
degree before you. can seek employment anywhere.

4. The attitude of many adults' and students toward
hard work and dirty hands, which are still honorable
and necessary.

5. The absence of a good public relations program by
industry, portraying the skilled trades and. their
true contribution to society.,

Apprenticeship is one of the finest opportunities. offered. to youth.
It should be treated as such and granted only to those who are the very
best. and. the most worthy.

There is a definite need for skilled tradesmen in our society, and
industry is presently beginning to become aware of the shortage that
exists. We need suggestions and comments from educators who realize
that there is an urgent challenge before us.

Metro Dropout

Too often it is found that a dropout is not really a dropout. lie

is a push-out. There are people who will not realize that there are two
sides to the coin- -the student's and the teacher's.

et

In. a Denver survey, it was found that of 2,300 high school dropouts,
only 209 had IQ's below 80 and that 573 had IQ's over 110. This showed
that poor achievement was not the sole reason for dropouts.

A school called the Metropolitan Youth Center was established to
take persons-who had dropped out of the full-time school. It was designed
on a "work at your own speed" basis.

Personal counseling and job placement is provided by the school.
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Plans are being developed for further expansion of the facilities
for this program.

Description of.the Technical Education Student

Technical education must be concerned with the concept that differ-
ent levels of programs must be provided to meet the variety of needs of
our society, both fromvthe industrial business world and from the individ-
ual ability concerned.

If we agree with the concept that future post-high school institu-
tions are going to be as commonplace as our high schools are today, then
newly established technical institutions must be located close to where
the students live. These should he low-tuition institutions so as to
make it possible for people from the lower economic levels to benefit
from, vocational-technical education.

Points concerning the technical education student are as follows:

1. Too many times we look-for students in the craftsman
and technician areas where their fathers are employed.

2.. We should look for future students from many differ-
ent areas. Many will come from the working and labor
class of people.

Many future students will come from professional fam-
ilies.

4. Only students who can profit from technical educa-
tion programs should be enrolled.

5. An institution needs a program with size enough to
offer a variety of programs.

6. A good technical school can make a good technician
out of an average student.

7. Programs must be established for persons of all age
groups for retraining and upgrading.

8. We need to take more responsibility for a broader
spectrum of student interests and abilities and of
occupational programs so that, we offer programs that
will fit the various abilities, backgrounds, and
aptitudes of our society.

9. Courses must be offered in mathematics, science, and
English to help build up the students' backgrounds.
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Factors for consideration in attracting and selecting students are
expressed in the following statements:

c.

1. The entrance requiretents must be communicated to
the high school counselors and the community at
large.

2. Previous research must :be reviewed...conc.erning the

selection of students.

Students should be made aware of the dollar :value of
technical education.

Basic qualifications for students should he estab-
lished for each occupational program.

An effective, device to .:attract _students is .:by means
of an attractive brochure.

6. Newspaper publicity is _beneficial.

7. Aptitude test -scores aid in student selection.

8. :Individual .counseling of students .prior -to, enro.L1-
ment is -beneficial.

Upon organizing an institution, students themselves
can be asked to .help set up the student organizations
and activities.

To be successful, an institution must clearly define its objectives.
It must communicate these objectives, and it must -carefully perceive the
type of student that it wants to _serve.

Administrative Structure of Technical:Education Institutes

Ten years ago, there were fewer than 500 public institutions offer-
ing postisecondary occupational education in America. Today, there are
approximately 1,000. Ten years from today- using the same.rate of growth,
a conservative estimate would increase this number to 2,000 institutions
offering vocational training after high school.

_These institutions may be ,grouped according to five types -of organ-
izational structure: (1) the high .school; (2) the vocational-technical
school; () the technical institute; (4) the vommunity or junior college;
and (5) .the university. Under the Vocational Education Act of 1963, all
of these -institutions meeting an area criterion may also be classified
as :an "area vocational school." 'Each of these schools performs a neces-
sary _function in 'post-thigh school occupational education. Their unique
-characteristics may be described as follows:
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High School - -A secondary school offering post-secondary occu-
pational programs, in addition to its regular secondary voca-;
tional curriculums.

Vocational-Technical School or InstituteA school specializing
in occupational education which may operate as a high school,
although it is usually a post-high school institution. It may
be administered by a local school district, a county school
system, or it may be operated as a state school.

Technical InstituteA highly specialized single-purpose insti-
tution offering training in technical occupations. Etphasis
is placed on the application of the functional aspects of sci-
ence and technology.

Community or Junior College--A two-year, college providing short
and long-range occupational training, as well as academic col-
lege parallel programs.

UniversitZ - -A division or department of a four-year institution
offering occupational curriculums designed to equip persons for
useful employment in recognized occupations which require less
than a baccalaureate degree for entry.

Some beliefs concerned with technical education are listed below:

1. I believe occupational education is part of the total
American educational system.

2. I believe that teaching is the most important vocation
of mankind.

3. I believe that every student has a creative spark and
that development of-this spark is the teacher's most
sacred task.

4. I believe there are no poor teachers, only unawakened
teachers.

I believe there are no poor students, only unmotivated
students.

I believe in men rather than buildings, in values
rather than statistics.

7. I believe that not only the program of instruction but
also the institution operational policies should be
student-centered.

I believe the human element in challenge can motivate
individuals to achieve, much beyond their predicted cap.
abilities.
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9. 1 believe that people are willing to involve themselves
in difficult situations and problems to the limit
of their capacity, but often we underestimate the indi-
vidual's capacity for growth.

10; I believe that man is what he thinks he is and that he
may become what he wants to become.

11, I believe an institution should be carefully planned
and programmed, not only for its purpose today but also
for its future for tomorrow.

12. I believe that area vocational schools and community-.
colleges will carry the largest responsibility for
occupational education in the United States, or at
least they are doing so today.

I believe that occupational education in America can
best be accomplished in specialized institutions, such
ae technical colleges and institutes, but it is more
likely that it will be done in the comprehensive insti-
tutions.

14. I believe that quality technical schools can prpduce
quality technicians from students of average academic
ability.

15 I believe that technical schools need to concern them-
selves with teaching much more than technologies.

16. I believe that occupational education. 1111 have to be
made co-equal to academic. education.

17. I believe that community college., will have to develop
more effective methods of providing occupational pro-
grams.

18. I believe that every citizen has the right to at least
two years of college education.

19. I believe that too few of our youths go to college, far
too many of them drop out of college, and far too muly
drop out for the wrong reason.

Facilities and E u4ment for Technical Pry

In the establishment of a tech#cal program, it is necessary to com-
plete a master plan early in the development of the program. Some of the
planning details are as follows:
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1. Determine how many students there are in the area to
be served.

2. Determine the enrollment of the institution.

3. Locate the main campus in the center of the popula-
tion concentration.

4. If necessary, locate other campuses on the outer
fringes of the area.

5. Locate the campus near freeways that are easily acces-
sible.

6. Locate the campus where it can best meet the needs of
the students.

7. A rule of thumb for basic operating costs is $1,000
per full-time student.

8. A rule of thumb for equipment costs is $2,200 per full-
time student.

9. One might allow 130 square feet of building space per
full-time student.

10. Many times it is wiser to rent temporary buildings and
spend ample time in planning.

11. Plans should be made to landscape the campus to make
it attractive.

12. Laboratories should be built for many purposes.

The department heads should be given the authority to make up the
proposed equipment, lists for each year. Many times, the department heads
have to be encoarE,ged to spend the finances instead of discouraged. Each'
department shtuld take the full responsibility for ordering equipment,
with same administrative guidance as to how much money it can spend from
the budget.

The key to illuwination of buildings without windows is to have
sources of light very high in the corridors. This illumination should
equal one hundred foot candles.

The trend now, particularly in the warmer areas of the United States,
is toward air conditioning. This enables institutions to utilize the
buildings throughout the summer. The environment is the key factor as
to whether or not the institution will have the adequate enrollment to
operate in the summer.
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Depending upon the type of technical education program, a suggested
. ratio for laboratories and classrooms is 55 percent and 45 percent rupee-
-tively.

Many institutions are going toward a fairly elaborate board room and
a separate conference room.

Institutions that have a highly organized student body that engages
in extra-curricular social activities and athletic and physical education
programs, find it necessary to have additional student officers' and con-
ference rooms.

A budgeting figure to keep in mind for developing a library is $100
per student enrolled.

To facilitate the food problem, many small institutions use dispen-
sing machines. It is very helpful to have a full-time attendant stay
with the machines tc supply and clean them and to clean the area. Another
course of action is through a cafeteria. The suggested figure the first
year for cafeteria supplies is $75 per student and $50 the second. year.

Panel--Developent of Laboratories

A summary of the panel discussion indicated the following:

1. The institution must work very closely with the archi-
tects.

2. The teacher should assist to some extent in the plaw-
ning.

3. Care must be taken to include everything needed in the
architect's preliminary plans.

1

4. Possibly 125 square feet of space for study is adequate.

5. High quality equipment and materials should be purchased.

6. Plans should be made far enough ahead so that the requi-
sitions can be approved by the state department if it
reimburses part of the purchase cost.

Conference Facilities

1. A common facility needs to be provided for use by both
staff and students, or there could be multiple confer-
ence rooms.

2. The institution should offer its facilities for commun-
ity conference use. A fine public relations image is
provided. .



f-J
3. A small kitchenette adjacent to the conference room

is a helpful fadility.

Libra Facilities

1. It is unique and ;helpful to the students to have
100 percent open stacks.

'AntlaLEEk2ELELIRaing

1. Constant planning for the future is necessary.

2. The institutions must do all they can to recognize the
needs of the future.

Plans should be made ,to teach some future jobs in a
different way, using a more modern epproadh.

Cafeteria

1. A good possibility is dispensing machines:

2. Small cafeterias in many institutions are prevalent.

3. Some institutions utilize food service instruction
.

in connection with the cafeteria facilities.

4. A cafetorium can be located so as to use it as hail-
ways, study areas, or lounge areas when it is not being
used to serve meals.

5. The absolute minimum space to allow per student is fif-
teen square feet with twenty-five square feet being
more realistic.

Program Patterns and Curriculum Development==
The central concern of technical education is with a body of knowledge

rather than with specific jobs.

The basic problems in nearly every vocational-technical program in
the country are those of curricular development and improvement of the
overall instructional program.

The trend is seemingly toward more and more state and federal pro-
grams with little emphasis on local effort. There is a need for starting
a reversal of this trend because:

1. The local teachers are the factors for success or
failure of the program.
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2. The local groups receive curriculum materials from
state and national groups, but the local directors and
administrators have the difficult task of getting this
material in a form that can be taught by the instructors.

3. State and federally - prepared materials are not regularly
used.

4. Many times, the buildings and equipment are .not used in
an effective manner.

Visual aids prepared by the instructor are used more effectively
than ready-made purchased units. School time should be allowed for
instructors to prepare these teaching aids. The staff should be employed
on a twelve-month basis to be effective.

The following statements pertain to promoting a strong, continuing
student appeal and/or interest:

1. The student should be helped tc, realize that his
learning is going to aid him in accomplishing his
ambitions.

2. The student should be encouraged to feel that he can
"get it."

3. The student's curiosity should be aroused.

The student's desire for praise and recognition for
good work should be stimulated.

The student's fear of ridicule, punishment, or loss of
self-respect should be used advantageously.

6. The teacher should capitalize on the built -in drive
known as "challenge."

Effective technical programs should include the following features:

1. The inclusion of shop and laboratory experiences in the
very first stages of the program.

2. The use of applied and related academic courses instead
of the "canned academic courses."

3. The use of knowledgeable teachers.

4. Some knowledge and concern by the faculty for under-
standing the ways the present adolescent sub-culture
functions.
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5. The development of an active placement service.

The establishment of a businesslike approach in
dealing with dtudents.

An awareness of the fact that the general appearance'
of the school has some bearing on the students' pride
in attending.

8, Provision of counseling services and remedial programs.

9. Assistance to student in understanding his objectives
and helping him to overcome his major frustrations.

10. The acquaintance of the student with the use of the
independent research and development aspect of his
curriculum early in his program.

11. The use of student evaluation sheets to assist in
finding weak spots in the instructional program.

In training for skilled jobs, we are trying to develop technical
and manipulative skills for job-entry into a single trade. However, in
technical education, we are developing technical skills for entry into
any one of a cluster of related technical occupations. There are differ-
ent types of technicians as listed below:

1. Low level, narrow scope.

2. High level, narrow scope.

3. Industrial technician.

4. Engineering technician.

One of the factors to be considered in curriculum development is
pre-planning by job clusters of various technicians.

In developing a curriculum, both the needs of industry and our human
needs must be considered.

We must get more common understanding and build some strength in
technical education through future curriculum development where it can
be more highly respected by industry and can achieve a permanent place
in the whole educational spectrum.

Procedures for Curriculum Development

Curriculum development in an institution should include the follow-
ing:

1. Set up the objectives for the institution.
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2. Determine the length of each course offered in each
program.

3. Allow some freedom for electives.

4. Consider the entrance requirements of the institution.

It is important to watch very closely the needs as requested or
stated by defense and industry. We need to know something about the
replacement and growth in indhstry in order to adjust our curriculum to
it.

To determine the need for various programs, we can secure the aid
of lay people in the area and also work with the Employment Securities
Commission. The involvement of more people in the community through the
layman's approach often gets valid results. Many times, companies will
aid in surveys to assist the technical institution in establishing and
revising its curriculum.

It is essential that we have a continuous effort to anticipate the
needs, of individuals. Education is never terminal--it is continuous
throughout a person's entire life.

Most people in technical education believe that the majority of
technicians will be in the need of some upgrading at least three to five
times during their work span. Therefore, we must think about and antic-
ipate future needs.

Creativity, imagination, and a boldness or a desire to do things
a little differently are the things that are required of technical educa-
tion, to bring it to the point where it should be. In curriculum plan-
ning, we must consider what we can give the individual in terms of tech-
nical skills, knowledge, and an appreciation of the program that will
make him more productive in the society in which he lives.

Staffing Technical Education

One of the major responsibilities of an administrator or a super-
visor of a technical education program is the matter of staffing, This
is one of the areas on which we need to place a great deal more emphasis.

Factors to consider in staffing a technical education program are
as follows:

l. Selection of the best man available.

2. The enrollments or the anticipated enrollments in
the program.
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3. The necessity to select, at times, a man with several
competencies.

4. Whether the technical program is a'day school program
or an evening adult and extension program.

5 Work experience oJ the personnel.
6. The type and size of area where the man will work.

7. Whether program is ECPD accredited.

8. The type of degree offered by the institution as a fac-
tor in determining the educational achievements of the
instructional staff

9. The image of the institution that is projected within
the commealty.

Qualifications of a Technical Instructor
in a Technical Education Prof,_ _rrara

High School Technical
AIMMEM.

lmogram. Instructor

1. Should preferably have an associate degree with a high
school diplona a must.

2. Should be encouraged to. move toward a full degree ifhe does not have one.

3. Should have sane preparation in the field of profes-
sional education or should have it provided as inserts
in the early stages of his teaching career while he
is on the job.

4. Should be occupationally oriented.

5. Should be the best person with regard to education
and work experience that the available dollars can
attract.

6. Should be a ;person with the necessary work experience
since it is difficult to add work experience after a
person is employed.

Li
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Post-Hi h School Instructor

1. Should probably have a baccalaureate degree or be
willing to work toward it..

2. Should have the necessary productive varied work
experience.
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3. Should have adequate technical knowledge.

4. Should have the opportunity of obtaining additional
hours in professional teacher education after employ-
ment.

Should be able to apply what he teaches.

6. Should be the best man that can be obtained for the
available money.

Supervisors and Administrators

1. Should have a knowledge of technical education as part
of the total structure of vocational education and
where the program of technical education fits into
the broad field of all education.

2. Should have at least a baccalaureate degree and usually
some hours beyond.

3. Should have potential for growth.

4. Should train their understudies.

5. Should make effective use of the principles of human
relations.

6. Should have varied work experience.

7. Should have (many people believe) at least five years
of vocational teaching experience.

Responsibilities of the Sumsvisor or
Administrator

1. Leadership responsibilities include:

a. Encouraging innovation and creativity in others.

b. Being an intellectual skeptic.

c. Building confidence as a result of accomplish-
ments among our colleagues.

d. Recognizing the ultimate importance of dealing
with co-workers as human beings.

e. Realizing that the group process basis is probably
the .best way to get the job done.
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f. Recognizing leadership ability in other staff
members and developing it.

Personnel management responsibilities involve:

a. Orienting new staff members.

b. Planning school matters cooperatively.

c. Utilizing outside contacts such as advisory groups.

d. Evaluating the staff periodically.

e, Providing opportunity for each staff member to
contribute to growth of the school programs.

Instructional supervision responsibilities include:

a. Visiting the classroom, laboratory, and shop.

b. Counseling with the staff concerning professional
improvement.

c. Having a sound basis for re-assignments, promo-
tions, and transfers.

d. Establishing criteria for evaluating instructor
performance.

1.. Business management and financial responsibilities
include:

a. Having knowledge of local, state, and federal
regulations.

b. Preparing budgets.

c. Planning new buildings and making allocations for
maintenance of facilities.

d. Accounting for expenditures.

Financing Technical. Education Pro rams

Investment in Personnel

Most vocational educators believe that the investment in personnel
is probably the most valuable investment this technical age can make.
The extent to which one invests in personnel determines the dividends
one receives. Industry conducts educational programs for its labor force
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to improve the quality of its personnel. Technical education shouldalso invest in its programs to improve the quality of its personnel who
prepare skilled workers for industry.

actors that Influence Bu et Plannir

It is most important to consider the factors that will particularly
influence budget planning in establishing a technical institute. Someof these are as follows:

1. Costs vary greatly depending upon the area of the
country.

2. If there is a strong union labor force in the a re a
prices will be higher.

3. In the engineering curriculum, about 25 percent of
the total cost of the installation is allotted to
equipment.

4. The technical institute that is engineering-oriented
in a heavy concentration of unions uses the figure of
about $5,000 per student as the base figure.

5. One of the most important considerations in selecting
a site for a newly established technical institute is
space for adequate parking facilities.

6. Technical education should include breadth in the
field of social competency, citizenship, physical
education, sports, and club activities. Space needs
to be provided for these.

7. The site should be near adequate freeways and highways.

8. Sewage, power, and drainage must be considered.

9. In the long run, the site is the cheapest part of
the construction.

10. For a technical institute, the annual recurring costs
are in the vicinity of $700 per year per student.

11. In figuring general expense items such as telephone,
chalk, postage, and others, the rule of thumb figure
is $20 per student per year.

12. The publication by J. N. Morris, Planning A School
Maintenance and 'Retail' Program, issued by the American
Institute for Architects, might be useful in planning
a school.
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It suggests to figure, on a national average basis,.
16 cents per square foot per year on recurring repairs;
7 cents per square foot per year for replacements of
things that burn out, wear out, and break; and 8 cents
per square foot per year for improvements.

13. The number of administrators and supervisors neces-
sary to fulfill the technical programs' objectives
should be employed.

14. The general rule of thumb is that the ideal teacher
to student ratio in the manipulative skills is about
one to fifteen. In the general liberal cultural ele-
ments of the program, it might be thirty students per
instnittor; however, this may vary greatly.

15. A strong public relations program must be in opera-
tion before the school is built and the curriculum
is organized.

Supervision and In-Service Teacher Education

In-service teacher education includes any activity made available
to the practicing teacher that will enable him to became a better teacher.

In some programs, it is apparent that there is a need for revising
existing curricula or developing new curricula for the preparation of
teachers.

lows:
Some purposes served by student ratings of instructors are as fol-

1. Serve as a means of expression of student opinion
affording students a feeling of participation.

2. Furnish research data on student ratings, student-
faculty interaction, and on the soutc. and nature of
student opinions.

3. Furnish specific diagnostic information to the instruc-
tor about various aspects of his performance as viewed
by his students,

4. Furnish a source of motivation for an instructor to
want to improve or maintain good instruction.

5. Furnish data of an objective type for administrative
purposes in evaluating performance of staff members,
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Accreditation

At the present time, the National Council on Accreditation of Teacher
Education is charged with the responsibility of accrediting institutions
offering teacher training programs. One of the big difficulties in tech-
nical education is the fact that there have been no established standards
that have been circulated nationally to identify the criteria to be used
in accrediting programs for preparation of teachers of the various tech-
nologies. r

Egtablishing 13esearch and Development Needs

The need for research and development in the field of technical edu-
cation is greater than in any other educational field that now exists.
This is partially due to the fact that this is a relatively new facet in
our total spectrum of education, It is also due to the fact that we do
not have an adequate number of competently trained researchers in the
field of technical education.

mower Studies

One of the most critical needs for collecting data today is in the
area of information relating to the need for technical manpower.

It has been found that too many times the term "technician" is
applied across a broad spectrum of levels of activities in a particular
corporation. Care must be taken to gather information that relates to
data applicable to the proper interpretation of the classification of
technician.

Data from manpower studies can be tremendously important to the local
administrator of a comprehensive community college or technical institute.
It will enable him to structure curricula that will be in the greatest
demand, in the local community. However, the demands of the state and
nation must also be considered.

Student Selection Studies

An important facet of technical education that needs much research
is student selection. More schools need to develop specific criteria
for the selection 'of students for technical education programs. Instru-
ments and techniques that help in determining the probable success of
applicants for post-high school technical education should be identified
through research.

Teacher Pre aration Studies

A great deal of work remains to be done to develop.a curriculum for
technical teachers. Experimental research programs are needed to investi-
gate the kind of teacher preparation programs that are best suited to
developing technical teachers.
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In view of the great shortage of qualified technical teachers, new
methods have to be developed to re-train persons who have received basic
training in other disciplines and to prepare them to be teachers in the
various technologies.

Other Research Needs

A checklist of some important research needs are listed below:

1. The impact of 'the change of the labor market.

2. The effect of automation on our programs.

3. The areas of new, technologies,

4. The teaching methods and instructional innovations
that are best suited to handle the training needs.

5. Updating our instructional staff.

6. The areas of placement and follow-up.

7. The use of advisory councils.
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OTHER CENTER PUBLICATIONS'

"Guidelines for State Supervisors in Office Occupations Education."
1965 Business Clinic

A Report of a National Seminar on Agriculture Education, "Program
Development and Research,

"Guidance in Vocational Education." - Guidelines for Research and
Practice.

"Research Planning in Business and Office Education."

"Evaluation and Program. Planning in Agricultural Education."

"A Report of a National Seminar on Health Occupations Education
Centers."

"A Report of a National Seminar on Cooperative Education."

A Report of "A National Leadership Seminar on Home Economics Education."

"Systems Under Development for Vocational Guidance" - A Report
of a Research Exchange Conference.

"Guidelines in Cooperative Education."

"A Survey of Vocational Education Programs for Students with
Special Needs."
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