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Conducted at the U S Atomic Energy Com-
mission's Oak Ridge, Tennessee, Y-12 Plant,
the Training and Technology (TAT) project
is operated by:

OAK RIDGE ASSOCIATED UNIVERSITIES

in cooperation with the

NUCLEAR DIVISION, UNION CARBIDE
CORPORATION

and the

UNIVERSITY OF TENNESSEE

Participating agencies and organizations include
the:

TENNESSEE DEPARTMENT OF
EMPLOYMENT SECURITY

DIVISION OF VOCATIONAL-
TECHNICAL EDUCATION, TENNESSEE
DEPARTMENT OF EDUCATION, and

ORGANIZED LABOR
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An industry-university partnership was es-
tablished in 1966 in the form of the Training
and Technology (TAT) project at the Oak
Ridge Y-12 Plant.(a) TAT, designed to bring
the expertise of industrial technology closer
to those in vocational education, proposed to
involve worker trainees, teachers, and indus-
trial personnel in a two-level training program.
Now, with four years of research and experi-
mentation through a combination of industry
and university facilities, equipment, and per-
sonnel, the TAT project has evolved into two
major components:

1. Worker training of disadvantaged youth
and adults in six major vocational fields
(machining, drafting, electronics, me-

chanical operations, physical testing, and
welding).

2. The Teacher Institute, designed for:

a. preparing prospective technical and
trade and industrial education (T&I )
teachers in a ladder-of-careers ap-
proach;

b. inservice training of technical and
T&I teachers;

c. graduate leadership internship train-
i ng.

(a) Operated by the Union Carbide Corpora-
tion's Nuclear Division for the US Atomic
Energy Commission.

1
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This report concerns the Teacher Institute
program during the EPDA funding period
(1968 1970), as operated by The University
of Tennessee (UT) in cooperation with the
other agencies within the Training and Tech-
nology project, as outlined in Figure 1. The
TAT project was designed to explore multi-
organizational approaches to human resource
development at the Y-12 Plant. TAT, shown
in the form of a scroll in Figure 1, is symbolic
of the conceptual aspect of the program
experimentation and demonstration. Negative
aspects of the experimental and evolving pro-
ject are "rolled up" as new aspects are "un-
furled" in the process. Training disadvantaged
Appalachia workers and vocational teachers
together in a modern industrial setting is in-
deed a unique concept. Sharing identical
machines, laboratory equipment, and class-
rooms, and establishing rapport and human
understanding among these individuals ap-
proaches the American idealan opportunity
for each individual to become a contributing
and participating citizen. The multitudinous
opportunities for an informal microteaching
situation between prospective teachers and
worker trainees have strengthened both. These
brief unstructered teaching-learning encoun-
ters have become recognized as one of the
prime exemplary functions of human resource
development at TAT.

Documentation of the Program

There is a nationwide shortage of qualified
and certified vocational-technical teachers. The



South, however, with its rapid growth in
junior colleges, area vocational schools, and
technical institutes is especially in need of this
type of qualified teacher. This need is further
accentuated by the rapid industrial growth of
the South, making available more jobs for
well-trained vocational graduates. The poten-
tial for industrial growth made possible
through the Tennessee Valley Authority
(TVA); and, particularly, the vast water and
power resources that are available in this area,
is attracting major industries that have need
for trained vocational and technical personnel
who are the "products" which teachers must
turn out. The necessary pool of well-trained
worker personnel can be developed only after
well-qualified teachers are available to provide
the course work and training. Also, there is a
critical need to meet the instructional re-

quirements of the South's expanded efforts

2

in the engineering and technical fields in the
associate-degree programs of the new post-
secondary institutions.

Appalachia is recognized as having a com-
paratively high rate of youth unemployment,
and an extremely high dropout rate of pupils
in the schools. These factors accentuate the
need for better-trained vocational and techni-
cal teachers. The Education Advisory Com-
mittee of the Appalachian R.egional Commis-
sion made the following observations in its
Inierim Report (March 1968):

. . . There will be a sharp rise of demand
for occupational preparation at all levels over
the next eight years. The number of students
desiring such occupational training at all levels
could easily double by 1975. (p 31)

Further documentation of the expanding
need for the vocational-education and voca-
tional-technical teacher can be found in The
People Left Behind, a report by the Presi-
dent's National Advisory Commission on Rural
Poverty. (U S Government Printing Office,
1967) The Commission recommended:

That the Federal Government in cooper-
ation with the States develop and expand occu-
pational education programs that will enable
students to adapt to a changing society. Such
programs should be developed at the elemen-
tary, high school, and post high school levels.
(p48)

Federal funding of vocational-technical
education should include incentives to insure
that schools cooperate closely with industry
and organized labor. (p 48)



A basic problem in providing good occu-
pational training programs in the public schools
is the cost of equipment and facilities and the
shortage of good teachers. (p 48)

An assessment and discussion of these vo-
cational education problems in 1966 led to
the formation of the Training and Technology
Project (TAT). Oak Ridge Associated Univer-
sities (ORAU), a nonprofit corporation spon-
sored by 41 colleges and universities in the
South, was chartered in 1946. Its program, in
part, is to conduct programs of education,
information research, and human resource
development under contract to the Atomic
Energy Commission. Having a history in

educational cooperatives, the founding pur-
pose of ORAU provided a natural mechanism
to organize TAT, with the Union Carbide
Corporation furnishing the technical training
personnel and The University of Tennessee,
Department of Industrial Education, furnish-
ing the teacher training personnel. An inter-
agency agreement was established between
the several agencies to conduct the TAT
program at the Y-12 Plant. A facility, Building
9709, not immediately in use by Y-12 was
made available for the project. The AEC
furnished the facilities, the vocational shop,
and laboratory equipment; Y-12 furnished
personnel who possessed the industrial ex-
pertise required for teaching personnel in the
technologies; the U S Office of Education
(USEO) funded the Teacher Institute through
The University of Tennessee, Department of
Industrial Education; the U S Department of
Labor, Appalachian Recovery Act, and the
AEC funded the worker-training program.

3
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Review of 1966-67 Activities

With the enactment of the interagency
agreement, and funding by the USOE, Bureau
of Research, the Teacher Institute began in
the summer of 1966 with 60 inservice voca-
tional teachers recruited from throughout the
southeastern states for a ten-week program
(see Final Report, USOE BR 6-2329). At the
conclusion of this summer program, several
retired military people were enrolled in Sep-
tember in the prospective teacher training
program. The following summer, 100 teachers
were recruited for a second inservice program
(which was shortened to eight weeks) and
the number of traditional career preparation
courses was reduced. Further evaluation of
the program indicated that substantial reduc-
tion in time was feasible and desirable as a
research aspect for future inservice programs.

For the second academic year (1967-68),
23 qualified retired military personnel plus a



few Union Carbide employees were enrolled
in the prospective vocational teacher's pro-
gram. It became apparent that recruitment
was to be the critical problem in an attempt
to provide a pool of trained prospective
teachers with adequate vocational experience.
This problem posed a need for additional
research and a proposal for funding. Other
problems were: (1) to develop a shortened
inservice teacher training program (three to
five weeks) to be offered during the academic
year, and (2) to develop graduate research
and leadership programs for technical educa-
tion personnel.

The Present Teacher Institute

Developing a program of this complexity
was possible only through the utilization of
the human and capital resources of several or-
ganizations. The initial research and develop-
ment program had brought together the vital
atomic age tools and equipment, the expertise
of industrial technology and personnel, and
the university teacher educators. The four
years of development of the industry-educa-
tion partnership, as a training concept and a
cooperative effort among the various agencies,
has demonstrated that the results of research
activities can be put to practical application.
In 1968, having received from the USOE both
the Graduate Fellowship grant and approval
of the Teacher Institute EPDA grant, The
University of Tennessee negotiated a separate
interagency agreement with the Atomic Energy
Commission and USOE to administer the

Teacher Institute independently of the OR AU.
Based upon preliminary evaluation of the
initial research program (BR 6-2329) and of
the total TAT concept, UT's Department of
Industrial Education embarked upon a new
program to develop the Teacher Institute as
a model for cooperative industry-university
training programs for technical teachers and
administrators in a ladder-of-careers approach
(see Figure 2).

Prospective Teachers

The Graduate Fellowship program began
with the recruitings in September 1968, of
four retired military personnel who had com-
pleted the BS degree requirements in Industrial
Education through the Teacher Institute.

Because notification of the award of the
Grant from the EPDA had not been received
until late November, the prospective teacher
program did not begin until January 1969. A
major program focus was to draw upon the
pool of returning servicemen who had tech-
nical training and work experience that would
allow them to move quickly toward certifica-
tion as a vocational or technical teacher and
with an ultimate goal of a graduate degree in
Industrial Education. Beginning with the Win-
ter Quarter, 13 retired (or discharged) military
persons were recruited under a close assess-
ment and interview of the candidates by State
Department of Education, university, and
industrial personnel. Enrollment was increased



ADMINISTRATION

DOCTORAL OR SIX-YEAR CERTIFICATE

STATE, AREA SCHOOL, JUNIOR
COLLEGE, OR UNIVERSITY

LEVEL 5

111JMII=1MLI
TEACHER - ADMINISTRATOR

MASTERS DEGREE OR POST MASTERS CREDIT
PLUS

TEACHING EXPERIENCE

LEVEL 4

MASTER TEACHER

BACCALAUREATE DEGREE
PLUS

POST GRADUATE WORK
AND TEACHING EXPERIENCE

LEVEL 3

TEACHER, RELATED SUBJECTS

BACCALAUREATE DEGREE
PLUS

SKILL IN SUBJECT FIELDS AND
INDUSTRIAL EXPERIENCE

LEVEL 2

TEACHER, LABORATORY

BACCALAUREATE DEGREE
PLUS

MINIMUM TRADE EXPERIENCE

LEVEL 2

LABORATORY, SHOP ASSISTANT

MINIMUM TRADE EXPERIENCE
PLUS

MINIMUM PROFESSIONAL PREPARATION
(LESS THAN BACCALAUREATE DEGREE)

LEVEL 1

Figure 2. LADDER OF CAREERS IN VOCATIONAL EDUCATION.



to 25 prospective teachers (maximum allow-
able under contract) during the Spring Quarter
and held at that level.

A second focus of the program was to train
industrial foremen, supervisors, and technolo-
gists at Y-12 to function in the Training and
Technology project activities. Returning mili-
tary men and personnel from industry have
thus provided the major pool of personnel for
prospective teacher candidates.

e e n

I nsery ice Teachers

For the inservice aspect of the Teacher
Institute, the first short-term inservice pro-
gram was held during the Summer Quarter of
1969 with an enrollment of 30 welding and

metallurgy teachers from junior colleges, uni-
versities, vocational schools, and high schools
representing 20 states. During each subsequent
academic quarter, an inservice program was
also held in the field of electronics, drafting,
and machining technology, with a second
electronics program held during the summer of
1970. In the five groups of inservice teachers,
a total of 114 participants representing 35
states throughout the nation were selected
and received training in this inservice program.
Each selected teacher or professor was recom-
mended to the Teacher Institute by both the
dean or director of the applicant's school and
the director of vocational technical education
for that particular state. A selection committee
composed of both industrial and UT personnel
made the final selection of the teachers to
represent their respective states in the in-
service program.
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Industry-University Partnership

Several inservice teachers, returning to their
respective states, have reported that they have
organized and administered similar inservice-
type programs in their own areas for other
instructors in their particular technology.
Although there have been some clear ex-
amples of such program thrusts identified,
there has not been, unfortunately, a wide-
spread dissimination and implementation of
the partnership idea that can bring about
closer cooperation between industry and ed-
ucation. Dissemination of the total industry-
university partnership concept has been par-
tially successful, however, as shown by the
emergence of programs at the Lockheed Plant
in Marietta, Georgia and the NASA facility
at Langley Field, Virginia.

8
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The basic elements of the teacher training
program as an industry-university partnership
have been partially developed, field tested,
and evaluated. There is now a recognized
need for expanding the industry-university
partnership activity to include additional in-
dustries and to cover new technical areas for
teacher and leadership preparation for post-
secondary vocational and technical schools
and public junior colleges. The proposal for a
multiple industry-education partnership has
received some encouragement from other
states in the Appalachian Region.

During July 1970, a written evaluation by
those students who were Union Carbide em-
ployees indicated a significant interest in the
industry-university partnership concept to in-
crease technical training and to assist the



individual with his present industrial job and
preparation for better job opportunities. Of
the more than 50 industry persons enrolled in
this portion of the program, there was an
almost unanimous recommendation for con-
tinuation of the program at the industrial
plant. Arrangements are currently being made
by the University to negotiate a new inter-
agency agreement with the Atomic Energy
Commission for continuation of the course
offerings by the Department of Industrial
Education on site at the Y-12 Plant. Also,
Union Carbide Corporation management per-
sonnel have, in recent months, approached
those people responsible for operating the
AEC's Oak Ridge Gaseous Diffusion Plant and
Oak Ridge National Laboratory in anticipation
of some involvement of their personnel in
courses of technology and industrial edu-
cation.

In summary, the Teacher Institute of Oak
Ridge, as a research and demonstration pro-
ject of the Education Professions Development
Act in 1969-70, has demonstrated that:

1. An industry-university partnership can
be operated with mutual benefits to both
organizations, eg: laboratories, shops,
and equipment, not otherwise available
for training at a university, and special-
ized technical instructors and university
training not otherwise available to in-
dustry, can be utilized.

2. Technical and professional preparation
courses can be developed that are viable

and acceptable to both academic and
industrial personnel.

3. Industrial employees are interested in

and can receive university credit toward a
degree in Industrial Education.

4. University courses in Industrial Educa-
tion are considered of immediate bene-
fit to their jobs by those enrolled.

5. Industrial workers can be recruited as a
resource pool of trained prospective
vocational-technical teachers through en-
rollment in the partnership program.

6. An industry-university partnership pro-
vides an excellent three-week inservice
teacher technical updating program.

7. Military veterans are interested in and
can profit by the industry-university part-
nership prospective teacher preparation.

8. The industry-university partnership pro-
gram provides an internship environment
for the technical upgrading and updating
of graduate students.

A more detailed description of the four
years of experimentation and evaluation of
the Teacher-Institute concept is provided in
the three chapters that follow: Chapter I I

Inservice Teacher Preparation, Chapter i I I

Prospective Teacher Preparation, and Chapter
IV - Graduate Research and Leadership Pro-
grams.

91 6
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Electronics teacher, Mr. Ben Wood,(b) pick-
ing up his office telephone, heard:

Ben, how would you like to come to Oak
Ridge for a three-week teacher training session?

You were recommended by your local and the
state director and selected by our committee
along with about 20 other electronics teachers. We

will send you a package of material to study at
home and a questionnaire to let us know more of

your background, interest, and experience and to

provide you with more worthwhile experiences
while you are here. (c) For example, you will have

a chance for some actual "hands-on" experience

with lasers, logic systems, numerical control ma-
chining, radiation monitoring, radiography, ultra-
sonics, printed circuits, and electronics standards.

Your time principally will be scheduled with small
groups (4 - 5 teachers) in each technology special-

ty, to best fulfill your needs as described in the
questionnaire. Also, we schedule an extra couple
of days for you to concentrate on any technology
of your choice.

As the weeks passed, Ben considered the
invitation and discussed the teacher inservice
program with his local director. Ben's major
interest was computer electronics circuitry
when he left industry four years ago, but now
he realized for his student's sake he needed
more "hands-on" experience with recent de-
velopments such as printed circuits and lasers.

(b) A former Maine technical school teacher.
(c) A typical questionnaire is presented in

Appendix A.

With the doubling of technical knowledge
every six to eight years, he thought, there are
other gray or foggy areas of electronics about
which he and most instructors had not been
able to keep currently knowledgeable in their
present teaching position. In the study mater-
ials from Oak Ridge, he had already discover-
ed a new interest in nondestructive testing.
These recently developed procedures obvious-
ly could improve quality control in printed
and microcircuitrythe latest technology in
the fourth-generation electronics. The study
materials, too, had already posed several ques-
tions and he wrote these down, thinking it
would be helpful to discuss these questions
with the industrial technicians at Oak Ridge,
men who are on the actual firing line of every-
day production.

13
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A Time for Growing

As Ben traveled to Oak Ridge, the three
weeks away from his family and students in
order to attend the Teacher Institute program
loomed as a huge block of loneliness for him.
However, as he concentrated on the study
materials, participated in the laboratory exper-
iences, discussed theories and practical appli-
cations with technicians, toured facilities de-
signed to advance the atomic age, became
somewhat acquainted with the disadvantaged
worker trainees, and chatted with his fellow
electronics instructors from other states, Ben

realized that his time was efficiently spent,
that he was growing, that he was making some
real personal progress, and that his teaching
was indeed improved and more fun because of
his attendance at the Teacher Institute. (Typ-
ical schedules are presented in Appendix B.)

Some post-inservice reports to state voca-
tion education directors contained statements
like:

There was no question in my mind that I have

never been exposed to so much technology over so

short a period in my entire life . . . I saturated

my capacity. I also know that without .. . "hands-

on" involvement I would not have learned and

retained as much as I did.(d)

I . . . obtained a good working knowledge of

printed circuit board fabrication and have already

started incorporating this process in the classroom

here ...(e)

The effectiveness of this laboratory experience

was felt by each teacher when we saw the PC

board emerge as a good workable printed circuit.

This effectiveness was further emphasized when it

was put to work in the IC amplifier.")

Such thoughts are typical of the Teacher
Institute evaluation by the inservice teachers
from the 35 states who attended. Each
participating teacher was asked to submit an
analytical and critical report of the Teacher
Institute as a project for inservice training of
technical instructors. Each teacher, while
participating in the inservice program, was
informed that his report would be analyzed
and evaluated on the basis of its objectivity
to thus improve the overall inservice teacher
program (see Appendixes C and D).

(d) A South Dakota state college teacher.
(e) A North Carolina technical institute teacher.
(f) A Virginia community college teacher.

14
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In these reports, the Teacher Institute
program was often contrasted with the typical
in-house stereotype program in which the
instructors only talked about what they were
doing and the student never had the oppor-
tunity to discuss new techniques with industry
technologists nor work in a "hands-on" ex-
perience with any new developments in tech-
nology.

Inservice Narrows the Gap

One of the basic concepts of the teaching
partnership was an attempt to narrow the gap
somewhat between the classroom and modern
industry. The 1966 summer inservice program
enrolled 60 teachers from the ten southeastern
states. Three occupational areas: machine
shop, drafting, and electronics each enrolled
20 teachers. The course work was conducted
five days a week, eight hours a day for the ten-
week program and provided for 12 quarter
hours of university undergraduate or graduate
credit, as applicable. Each teacher was re-
quired to choose two of the five traditional
Industrial Education courses that were offered
and a technical seminar, while the remaining
four hours each day were set aside for lec-
tures, demonstrations, and shop work in their
respective technical areas.

The 1967 summer inservice program was
conducted for 100 teachers in four technical
areas by adding a physical testing-welding
program. While the program length was re-
duced to eight weeks, the Institute offering of
traditional Industrial Education course work
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and technical or shop seminars and lectures
remained much the same.

Both summer programs were evaluated by
those participating and by certain nationally
recognized professionals. The evaluation in-
dicated that there was a need to: (1) modify
the Institute schedule (shorten the time and
schedule the program throughout the year),
(2) modify the program content to provide
an opportunity for more "hands-on" activity
in the particular technology during the Oak
Ridge activity, and (3) provide a means for
determining the teachers' interest and level
of experience prior to that activity. Evalua-
tion also signaled the importance of selective
recruitment of participants for this innovative
program. Local directors or deans of tech-
nology were suggested as the most logical
individuals to initiate a recommendation.
Each state director of vocational education



would be asked to recommend to the Insti-
tute those teachers in his state who would
provide some impetus for bringing the in-
dustry-education partnership concept back to
the individual state. The inservice teaching
partnership thus progressed from a rather
general recruitment of vocational practicion-
ers in 1966 to a more restrictive and concept-
development selection process in the 1969-70
program.

Home Study and Program Refinement

The first short-term inservice program was
held during the Summer Quarter of 1969 with
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an enrollment of 30 welding and metallurgy
teachers from junior colleges, universities,
vocational schools, and high schools from 20
states. During each subsequent academic quar-

ter, an inservice program was also held in the
field of electronics, drafting, or machining
technology. A second electronics program was
held during the summer 1970; but, because
its home study materials and shortened sched-
ule allowing for only three weeks of activity
at Oak Ridge, the program did not provide
adequate time for any of the traditional
courses. Rather, a daily seminar, conducted
for one hour each day, was provided which
would involve the teachers actively in a review



L

of the basic learning theories, development of
specific objectives, and new developments in
Industrial Education including media, methods,
and technical progress. Emphasis was focused
on exploration, discussion, and an interchange
of ideas among these technical teachers with
encouragement from UT faculty members.
(For example, video units were used to cap-
ture the arc and metal puddle in welding
metal.) The seminars have proved to be a
focal point for technical instruction by indus-
trial technicians and for laboratory exper-
iences. Each seminar was planned around
some activity or involvement of the teachers
relative to the particular learning theory or
new development, followed by an explora-
tion and discussion of the involvement.

Assist and Strengthen individual Teachers

The inservice program technical training, in
accordance with the evaluation recommenda-
tions made earlier, was highly laboratory
oriented with maximum "hands-on" involve-
ment of each teacher in a technical experience
followed by the thinking and theory aspect of
the concept. Projects, long recognized as

important in the motivation of all vocational
programs, have provided the basic "hands-on"
experiences with the industrial laboratory-
oriented practices. However, these projects
were not the main emphasis for the inservice
program; rather, through a written assessment
of each teacher's background, experience, and
interest, the Teacher Institute designed the
"hands-on" experiences to assist and strength-
en the individual teacher's technical needs.
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(For example, in the Machining Technology
nservice program, each teacher was provided

the opportunity of using the common machine
lathe, a vertical boring mill, a tracer lathe, and
a point-to-point computer numerical control
lathe, and thus fabricate a beautiful desk
piece and pencil holder from a solid aluminum
alloy.) In addition, time was scheduled for
electrodischarge machining (EDM), precision
tool grinding, and numerous other remedial,
updating-type activities as needed and selected
by the individual teacher.

Informal Microteaching of the Disadvantaged

Also, during these laboratory experiences,
the inservice teacher was in close personal
contact and observed the nearly 200 Appa-
lachian disadvantaged worker trainees at the
Oak Ridge TAT Project. Sharing identical
machines, laboratory equipment, and class-
rooms helped establish a more meaningful
rapport and human understanding between
teacher and student. There were manifold
opportunities for an informal microteaching
situation between the inservice teachers and
worker trainees. These brief instructural teach-
ing-learning encounters were recognized as an
exemplary function of the hurrian resource
development of the teaching partnership.

Several industrial tours were arranged dur-
ing after hours cf on Saturdays to provide
more scheduled time in the technology during
the week. Typical tours that were arranged
included visits to a cyclotron, a graphite

atomic pile, a molten salt atomic reactor, a
high-density isotope reactor, the thermoplasma
laboratory, the ORG DP Computer Center, the
Knoxville Area Vocational School, and a TVA
steam-electric plant.

In the many opportunities for exchange of
ideas among the teachers of the inservice pro-
gram, the following was an actual and typical
experience:

A teacher from Vermont, in casual conversa-

tinn with a teacher from New Jersey, expresses a

particular interest in electrodischarge machining

(EDM), but does not contemplate receiving a
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school budget that will permit purchasing the
equipment in the near future. The teacher from

New Jersey also has no EDM facility but knows

a teacher from Delaware (who is not even attend-

ing the inservice program) who has built a work-

ing model EDM apparatus at a very low cost in

his shop. A letter from "Mr. New Jersey" to
"Mr. Delaware" soon places the teacher from

Vermont in the EDM business that spread the

interchange idea (in both time and distance).

rat

In summary, the inservice program brought
the teacher in touch with some of the vital
developments in his field of technology and
provided an opportunity for him to associate
with other teachers with similar problems. It
also offered him an opportunity to be realis-
tically involved in some new learning exper-
iences and their application to technical
teaching.

1'74,
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With the nationwide emphasis on vocational
education, recruiting and training of qualified
teachers is a cause of increasing concern. With
the rapid expansion of vocational technical
schools and public junior colleges, and the
growing number of occupational specialities,
many more teachers must be found with
appropriate industrial experience. Also, the
expanded effort of engineering-related fields
at the associate-degree level has led to a serious

under supply of teachers for technical pro-
grams.(g)

Historically, trade and industrial teachers
have come from the ranks of journeymen who
usually have at least three years of work ex-
perience beyond the learning period (appren-
ticeship). Traditionally, these vocational teach-
ers began teaching but a few days after leaving
industrial employment and without formal
training. In an attempt to break this tradition
and to provide a pool of resource persons
trained and experienced in industry as pros-
pective teachers, the Teacher Institute program
was initiated in 1966 as a component of the
Training and Technology project. The ex-
perience gained in the first two years of
operation of the Institute revealed a number
of possible approaches to the complex prob-
lem of recruiting and training qualified per-
sons in the area of vocational and technical
teaching.

(g) Cheney, J. M.; "Teacher Education for
Post-Secondary Programs", American Vo-
cational Association Journal, p 26; March
1970.

Recruitment

Although a goal of 30 full-time day students
was set for the first year of the academic
program at the Institute, only seven were
recruited. The second year of the program
proved to be somewhat more successful with
the recruitment of 23 recently retired or dis-
charged military personnel. Emphasis was
placed upon military veterans since there was
a regular supply who were generally seeking
new careers. Also, GI benefits and/or retire-
ment pay was available to them for financial
assistance and many had acquired substantial
technical skills while in service to qualify them
for vocational teaching. Some of the profes-
sional preparation classes were offered after
normal industrial working hours at the Teacher
Institute during the second year of this opera-
tion, thus providing encouragement to the
industry-employed person at Carbide. Through-
out the present program, candidates for the
prospective teacher program were recruited
from various sources: the armed forces, indus-
try, other university departments, and technical

institutes. Data that have been compiled dur-
ing the four years of operation at the Teacher
Institute indicate a high probability of voca-
tional-technical teacher success of mature
military veterans and retirees who have had
one or more years of college credit and a
strong background in vocational or technical
experience. Although individuals with indus-
trial experience have proved to be successful
as teachers, they have been difficult to re-
cruit because of salary level differences, pen-
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sion rights of industrial workers, and a lack
of fully developed recruitment knowledge and
procedures. The present research program at
the Teacher Institute has made some exten-
sive efforts to develop successful recruitment
procedures for industry-employed prospective
vocational-technical teachers.

In the past two years, enrollment growth
in the prospective teacher program at the one
major industrial plant (AEC's Y-12 Plant) has.
been encouraging and the potential is even

more promising. The initial 1966-67 program
had seven participants, the June 1968 enroll-
ment was 23, and by June 1970 it had in-
creased to 77 through recruitment of both
industrial workers and retired military per-
sonnel. Figure 3 indicates the progress of this
growth in the Teacher Institute. Stipend
funds under the EPDA grant supported only
13 participants, yet 25 individuals who were
not employed at the industrial plant were re-
cruited for the program (maximum allowable
by contract). Fifty-two prospective teachers
were recruited from Union Carbide employees

Figure 3. TEACHER INSTITUTE ENROLLMENT
LEVELS,

taking courses during their nonworking hours.
It is apparent that stipend money provided
under the present grant has acted as a catalyst
to the prospective teacher program in terms
of veterans and retired military persons. It may
be noted that although stipend funds occupy a
substantial portion of the total budget, the
average cost per participant has decreased from

$4,093 per academic year (9 months) in the
first year to $606 in the 1970 academic
year (see Figure 4). As noted earlier, the
sizable pool of prospective teachers from a
single industry is largely responsible for this
reduction in average cost per participant. The

$1721

$1006

. June 67 June 68 August 69

Academia Year

Juno 70

Figure 4. FEDERAL COST PER PARTICIPANT PER
ACADEMIC YEAR (9 MONTHS) AT THE TEACHER
INSTITUTE.

industry-univei-sity partnership developed at
the AEC site, beginning with Union Carbide
Corporation (UCC) technologists who were
assigned to teaching positions, has encouraged
other industry employees to enroll in the UT
courses. As with many industries, it is the
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policy of Union Carbide Corporation to en-
courage employees to continue their edu-
cation, and partial cost is reimbursable. There
has been no publicity campaign to procure
industrial enrollment during the research phase
of the program. Through a personal (man-
to-man) basis, each individual was encouraged
to give the Teacher Institute a try. The
Teacher Institute has enabled a number of
employees to take college-level courses while
simultEneously increasing their technical skills
an overall benefit to both the employee and
the corporation. During the first biennium
program, prospective teachers had little in-

volvement with the University's Knoxville
Campus. The prospective teachers were told
that in order to meet the degree requirements
they must attend the Knoxville Campus after
completing the Teacher Institute program. The
present program has emphasized the need for
enrollment for on-campus courses along with
enrollment at Oak Ridge. Many classes have
been offered at the plant site after 4:30 pm

25

which were not previously available to indus-
trial workers. The Teacher Institute thus
provides a coordinating function between UT
and the prospective teacher, thus encouraging
him by making the necessary arrangements to
complete his degree requirements. For ex-
ample, two industrial workers lacked only a
few courses and their directed-teaching re-
quirement to complete their degree in edu-
cation. Through the TAT project, arrange-
ments were made for these two participants to
perform their directed teaching during off-
work ing hours under the supervision of Teach-
er Institute personnel.

Industry Participation

In July 1970, a questionnaire survey was
made of the Y-12 Plant employees who were
presently enrolled at the Teacher Institute.
All of the respondents said that they had used
the program to increase their technical train-
ing and indicated that the Institute training
had both aided them in their present job and
helped them in preparing for a better job. All
also stated that the Institute had made it easy
for them to take UT courses while 73 percent
said they would not have taken the courses
without the Institute program. Nearly 90
percent of these industrial employees began
courses at the Teacher Institute during the
present biennium program (63% enrolled in
1969-70; 26% in 1968-69). In this question-
naire, the employees listed degree goals as
follows: 72 percent for the batchelor degree,
24 percent for the master degree, and 4 per-
cent for a doctorate degree. A copy of the



questionnaire and a table of its results are
included as Appendix E.

Technology Courses Development

The Teacher Institute program allows can-
didates to exit at several levels in the career
ladder to begin their teaching (see Figure 2).
During their teaching careers they are en-
couraged to return to school through inservice
and extension training and increase their
teaching skills to advance through the career
ladder framework. An experienced journey-
man, for example, may separate from the
Teacher Institute after one academic year of
residence to become a certificated T& I instruc-
tor at the high school level or some area voca-
tional schools. On the other extreme, several

t
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military retirees have completed both a BS
and an MS degree in about two years at the
Teacher Institute.

From such a diverse clientele, varying from
minimum university admittance to graduate

level and leadership internship study, the need
for an organized yet flexible program was
recognized. To provide for the in-depth tech-
nology training of these prospective teachers,
sequences of courses were outlined to cover
the five areas of technology at the Institute.

The Department of Industrial Education in
1967 submitted a proposal to The University
of Tennessee undergraduate committee for the
addition of 39 separate courses in technology
in five areas, namely: physical testing, welding,
electronics, drafting, and machining. These
courses received official University approval,
as iecommended by the Department, and sub-
sequently were listed in the official University
catalog for undergraduate credit.

The prospective teacher was placed within
the sequence at his level of knowledge and
working experience. Prospective vocational-
technical teachers were required to complete
both a major and a minor field and to be com-
petent teachers in both areas. During the past
two years at the Teacher Institute, a concen-
trated effort has been placed upon defining
the specific technology content and the anti-
cipated behavioral objectives of each of these
courses. One typical sequence with the re-
vised descriptions is:

CATALOG NUMBER

Original

4040-41-42
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29

4043-44-45

4040

Revised

4041-42

4043-44

COURSE DESCRIPTION

Physical Testing Inspection

Technical Physical Testing

Physical Testing Metallography

Physical Testing Ultrasonics I, II

Physical Testing Radiography I, II



Samples of some of the proposed and re-
vised course syllabi are presented in Appendix
F. A total compilation of these course offer-
ings in terms of a syllabus alone would amount
to nearly 200 pages and, therefore, was be-
yond the scope of this report. University per-
sonnel working closely with the industrial
technology instructors (UCC management per-
sonnel) have reached approximately the half
way mark for specific objective evaluation
of each of these 39 courses. While curriculum
construction from the analysis of the job com-
ponent is historically typical in vocational
education, a breakdown into specific objec-
tives of behavioral patterns is a rather recent

development.(h) It is believed by more pro-
gressive educators that the measurable be-
havioral objectives are more precise in evalu-
ating the learning situation, the direction
taken by the Teacher Institute in technical
course development.

(h) Barlow, Melvin; Developing Behavioral Ob-
jectives for Vocational Education; UCLA
Press; June 1969.
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Developing Technology Resources

Offering these technology courses on a
continuing basis is predicated upon a contin-
uation of a Teacher Institute (industry-univer-
sity partnership program) in as much as
appropriate technology laboratory facilities
are not available to the UT Department of
Industrial Education on the Knoxville Campus.
Conversely, it may be anticipated that upon
expansion of the Industrial Education part-
nership concept to other industry in this
geographical area, a necessity would exist for
the addition of more technology courses to the
Department's curriculum. With the expansion
of the knowledge of technology purportedly
doubling each six to eight years, it is also
recognized that new technology can be ex-
pected to develop in the future which would
replace the need for certain technology courses
offered in the present curriculum.

In view of the University commitment to
community service, it may appear valid to
offer industrial technology curricula in co-
operation with the Colleges of Engineering
and Education.

Medical technology furnishes another broad
area of technical education that might be
developed between the College of Education,
the School of Health, Physical Education, and
Recreation, and the appropriate departments
in the Biological Sciences in involving the
University and hospitals and related industries
in the area. The key to developing such a
program is that the groups who are directly

wr:"
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involved must cooperate and coordinate their
activities similar to that implemented and
demonstrated by the Teacher Institute pro-
gram as an industry-university partnership.
Such programs not only would assist in train-
ing some necessary technology personnel to
business and industry, but would also provide
a nucleus of technical teachers. Rather than
accepting the first technically experienced
person who applies for a teaching position, the

school administrator would have an alternative
of interviewing a number of those technolo-
gists already prepared for technical-teaching
from a resource pool.
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The Graduate Fellowship program is de-
scribed separately in this report since it
was funded by a separate grant under author-
ity of Public Law 89-329, Title VC. The
program was administered by The University
of Tennessee, Department of Industrial Edu-
cation, to attract and prepare vocational-
technical teachers by offering graduate study
leading to an advanced degree other than the
doctorate. The program was offered through
the combined efforts and facilities of The
University of Tennessee, the Atomic Energy
Commission's equipment, and Union Carbide
Corporation's technical personnel as instruc-
tors in the electronics laboraiories. The in-
ternship experience involving intensive tech-
nical training in electronics took place in the
modern AEC shops for one or more academic
quarters. The industrial know how in electron-
ics was made available to these graduate
students through consultation during their
research internship at Oak Ridge.

The total program, in design and concept,
was based upon the development of the two-
year experimental Training and Technology
project supported by the Bureau of Research

(Grant BR 6-2329). While prospective teachers
had been trained during this earlier research
project, graduate study, as such, had been
given only minor emphasis.

The major objectives of the graduate pro-
gram were as follows:

1. To provide prospective technical teachers
with experience in contemporary indus-

trial development and technology in elec-
tronics.

2. To provide a series of educational exper-
iences leading to the MS degree in Indus-
trial Education.

3. To increase the supply of qualified pro-
fessional teachers in electronics.

The scope of the program was limited
to those applicants who professed an inten-
tion to teach electronics, who were some-
what experienced in the field, and yet had
no previous formal Leaching experience in
electronics. The academic background and
work experience of each participant was
evaluated against the content of the Program,
and his course of study for the degree goal
was developed in accordance with the indi-
vidual needs. The graduate program was,
therefore, highly individualized for each par-
ticipant in order to augment his individual
competence in the field of electronics and
simultaneously broaden his experience back-
ground as a prospective teacher.

The Graduate Fellowship program began
in September 1968 with four retired military
personnel with no prior teaching experience
in attendance. These recruits, however, had
completed a BS degree requirement in In-

dustrial Education through the Teacher Insti-
tute. In pairs, the. graduate students were
scheduled for one or more academic quarters
of internship at the Teacher Institute in

order to strengthen their technical knowledge

31

33



and experience and to develop an electronics
model as a learning medium. The research
projects were developed as an Industrial
Education "problem in lieu of thesis" for
graduate-level credit toward the master of
science degree. During the quarter of re-
search at Oak Ridge, while developing the
project, the graduate students held a bi-

weekly seminar with the Director of the
Teacher Institute. The selection of the project,
which was designed to update and upgrade
the student's technology major, was deter-
mined by a project committee composed of
both University and industry members. The
secondary objective of the project was to
provide some new classroom learning media
or training aids for the teaching of electronics.

The Research Projects

Three learning devices were completed as
research projects under the Graduate Fellow-
ship program during the course of the two-
year fellowship grant. The project committee
approved as a first project the construction of
a computer simulator that would serve as a
classroom training device for the teaching of
computer logic, operation, and programming.
The computer project was designed and con-
structed at the Y-12 Plant facility with the
materials and technical assistance furnished or
made available by Union Carbide, and sub-
sequently reimbursed by the grant funds.
For technical assistance, the graduate students
were permitted to consult on an informal yet
scheduled basis with plant electronics engineers

and technicians as well as through frequent

seminars with the Institute Director. Invalu-
able technical assistance was rendered by
members of the Y-12 Plant Electronics De-
partment and was acknowledged by the two
graduate fellows in their report. Making use
of some already constructed printed circuit
boards with components and other salvaged
parts and supplies, a training device estimated
at approximately $1,500 in value was fabri-
cated for less than $200. The technical report
included a guide to instructors using the
training device for a few simple computer
demonstrations. Some of the techniques sug-
gested were the teaching of Boolian algebra
and basic maintenance of the necessary com-
puter programming technology. The project
report consisted of some 200 pages which
included individual circuit diagrams, descrip-
tions, and explanations of the component as
well as the response pattern of switching and
circuit tie ends. The writers also made pro-
visions for noting any modifications of the
unit as well as a maintenance history of the
training device. At the midpoint in the
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research experience it became evident to the
graduate students that it was going to be
necessary to design and construct a special
power supply to furnish the appropriate
voltages required. This need provided a new
depth to the design and fabrication problems
to be surmounted by the graduate students.
One unique characteristic of the project was
the operator's panel which utilized the direct
application of a simulated printed circuit de-
sign rather than symbols. For training electron-
ic technicians in computer maintenance, this
design feature appears to have an invaluable
memory recall.

The computer simulator provided not only
an in-depth technology experience for these
two graduate students but also learning ex-
periences for dozens of MDT trainees and
those electronics prospective teachers at the
Teacher Institute in the past two years.

The second project under the Graduate
Fellowship program was entitled a "transistor
characteristics curve demonstrator". The pri-
mary purpose of this project was to design,
construct, and evaluate a circuit system which
could be used in a classroom laboratory
demonstration of the static characteristics of
bipolar transistors. It is generally recognized
that the conventional method of meter read-
ing and plotting is slow and provides no
immediate feedback to the student. The
simpler curve-trace method presents a visual
image and requires no involvement by the
student. Combining the desirable features of
both into a single unit, therefore, offers

numerous learning advantages. The research
demonstrator developed by the two graduate
students is designed to incorporate both
manual plotting and oscilloscope display,

making the unit practical for everyday use
in the classroom with almost any type of
oscilloscope. A manual describing and de-
picting the design and operating character-
istics of the transistor demonstrator was
submitted by the graduate students at the
conclusion of their full quarter of research
internship. The function and practicality of
the demonstrator have been demonstrated by
its use in training both the MDT and pros-
pective electronics teachers.

The third research project was the design
and fabrication of a video camera remote
control. An electronic remote control for the
video camera is not manufactured commer-
cially at this time. There are several mechan-
ical and/or hydraulic systems which have been
utilized both in the communications and
electronics industry. Development of this
project by the two graduate students in the
Fellowship Program during the second year
required more than two full academic quarters
of research and experimentation. Commercial
applications of electromechanical circuitry
had not been made to video cameras at the
Y-12 Plant. Accordingly, the graduate stu-
dents soon discovered that the University
Electrical Engineering Department faculty and
the Engineering Library provided other ne-
cessary resources. Combination of the Univer-
sity theory of electromechanical devices plus
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the practical technology of Y-12 personnel
provided an excellent combination resource
for this research project. The remote control
has already demonstrated its validity in use
as a monitor for the microteaching involve-
ment of the prospective teachers at the
Teacher Institute. Because of the uniqueness
of these research projects, the Union Carbide
Corporation-Nuclear Division Patent Section
has made the appropriate records of names,
dates, and details of the design and fabri-
cation.

While these three major research projects
served as a focal point for the Graduate
Leadership program and the technical up-
dating and upgrading of industrial instruc-
tors, it should be pointed out that dozens
of minor projects became evident through
the industrial environment in the program.
One other graduate student in the program
during the past year, for example, has com-
pleted a noteworthy thesis study of an in-
dustrial work-measurement incentive plan.

The study was based upon a specific evalua-
tion of one lock manufacturing plant and was
coordinated with the management question-
naire survey of 100 other industrial plants
within the State of Tennessee. The oppor-
tunity for further thesis studies and research
development projects appears to be almost
innumerable.

The future of the Graduate Leadership
program in terms of need, particularly in

Tennessee and the surrounding states with

new emphasis being placed on the public
junior college and other post-secondary in-
stitutions involved in technical and voca-
tional education, is one of growth and pro-
gress. There is a demand for expansion of
the industry-university concept to other in-
dustry that is perhaps somewhat less special-
ized than that of Union Carbide's Y-12
Plant in the areas of technology. Included
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in these possible areas are the metal fabrica-
tion, electronics, chemical, and textile manu-
facturing industries, to mention a few. With
the advent of the educational specialists

degree and the doctoral-level program in

occupational education approved at the
University, the need for a diversified intern-
ship graduate leadership type program is self
evident. Discussions between State Depart-
ment of Education, University, and industry
personnel have indicated the desirability also
of possible internship programs with the pub-
lic junior colleges and technical vocational
schools of the area. Beginning with a history
of internship in the medical profession in the

late nineteenth century, professional training
in education has come to recognize the in-
ternship program as a vital training component
at the doctoral level. In deference to the
indications of a surplus of academic teachers,
vocational and technical education is in critical
need of teachers and technical administrators.
With the spiraling cost increase of facilities and
equipment for training vocational-technical
teachers it is reasonable to expect that the
industry-education partnership concept is one
means of alleviating the problem through the
education of realistic pools of trained and tech-
nically experienced vocational-technical teach-
ers.

\
35

37

z ca



H A P

conclusions

and

recommendations
38



In a study of North Carolina employers,
reported in June 1969 by Fox, the following
recommendations were made:

1. Vocational educators need to cooperate with
industry in its training of skilled manpower.

2. Vocational education must provide for more
information to business and industry regarding
their purposes and programs.(I)

The Teacher Institute has demonstrated that
a valuable partnership can be formed between
industry and education by utilizing such re-
sources as industrial laboratories and equip-
ment, industrial technology instructors (en-
gineers, technicians, journeymen), and Univer-
sity and State Department of Education
personnel. This Teacher Institute program
combined the resources of a major industry
(Union Carbide Corporation) with the teacher
training competencies of The University of
Tennessee at an Atomic Energy Commission
Plant. The industry-university partnership
offers not only a unique opportunity for
technology instruction and use of atomic-age
laboratory equipment and machinery, but also
demonstrates at least six additional unique
factors which contribute to the production
of quality vocational-technical teachers. These
unique features are discussed sin the paragraphs

that follow.

(i) Fox, Alen B.; In The Open Door, p 21;
Raleigh, North Carolina; Summer 1969.

Perhaps the most important contributing
factor, human relations development, was
brought about by a mingling and close asso-
ciation between the disadvantaged Appalachian

personnel in the Training and Technology
worker MDT program and the prospective
and inservice teachers. This close association
demonstrated the "who" involvement in vo-
cational education as expounded by the Vo-
cational Amendments Act of 1968. Sharing
identical machines, laboratory equipment, and
classrooms between the prospective teachers
and the disadvantaged was instrumental in
establishing the rapport that is necessary and
important in developing an understanding of
the disadvantaged. The TAT worker-training
personnel, consisting of 42 percent nonwhite,
64 percent high school dropouts, and some
physically handicapped persons, are success-
fully learning to develop the basic skills
required for job entry in an industrial tech-
nology. Prospective teachers learned to know
and work with them.

A second factor, that of microteaching on
an informal basis, is an additional enrichment
experience for the prospective teacher. Here,
he has manifold opportunities to present him-
self as a "big brother" in an attempt to
demonstrate or explain some facet of the
technology process or procedure. This natural
recurring opportunity is the ultimate in micro-
teaching. Future plans for the development of
the Teacher Institute program call for a remote
control video tape recording unit (as develop-
ed by the graduate fellowship program) to be
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utilized to help the candidate teacher to
evaluate his microteaching situation with the
advice, if desirable, of a teacher educator.

The third unique feature of the Teacher
Institute program is the University's evaluation
of prior training in a particular technology or
course area. Although military technical train-
ing has been evaluated by many universities in
recent years, according to the USOE Standard
Bulletin, industrial experiences as such, tra-
ditionally, has not been awarded due credit,
probably because of the lack of appropriate
evaluation. The University of Tennessee has
offered occupational proficiency examinations
through the Department of Industrial Edu-
cation which provide for academic credit up to
27 quarter hours to be applied toward a BS
degree in Industrial Education. These exam-
inations consist of three parts: (1) paper and
pencil tests, (2) laboratory proficiency tests,
and (3) tests covering related information (ie,
science and mathematics). Through the Teacher
Institute, new proficiency examinations have
been developed in technical areas not before
considered, namely: drafting, electronics, met-
allurgy (or physical testing), and environ-
mental science. The proficiency examination
is an integral part of the overall University
policy to recognize individual learning whether
in a classroom or not. The UT catalog
states:

In the Colleges of Liberal Arts, Engineering,
Architecture, Education, and Home Economics
the proficiency examination may be given to
qualify students in any academic course offered

in the University on the recommendation of the
Head of the Department and the payment of a
$10 fee.(l)

Credit by examination, then, may be offer-
ed upon application and qualification in any
established course on record within the Univer-
sity's curriculum.

A fourth factor of uniqueness is that of
providing special problems for individual study
at the industry installation. Library research
and industrial or laboratory technical research,
or a combination of these two, again provide
many opportunities for professional and per-
sonal progress in an area of industrial tech-
nology chosen by the prospective teacher. Each

participant is encouraged to develop his best
knowledge and experience by enrolling in
special problems courses.

The fifth factor, that of providing develop-
mental or remedial instruction, is offered as a
two-barrel opportunity at the Teacher Institute.
Those services and courses offered by the
University in conjunction with the Speech and
Hearing Clinic and the English Department
are supplemented at the Training and Tech-
nology project by testing and professional
counseling; programmed instruction in read-
ing, spelling, mathematics, and science; and
special tutors who are available to the pro-
spective teacher to improve his foundation in

(j) The University of Tennessee Record, p 29,

(1969-70)

440



deficient areas prior to his involvement in
traditionally university academic courses.

The antithesis to the remedial concept
that of offering to the exceptionally bright
or experienced prospective teacher more than
the usual challenge in either the academic or
technology areais the sixth factor of unique-
ness. At the Institute, for example, a student
may register for a sequence of two tech-
nology courses at one time; and, upon comple-
tion of one or more during the academic
quarter, he would thus be assigned a grade.
The exceptional student may complete at the
end of two quarters from one to perhaps
four technical courses in a sequence, depend-
ing upon his Individual ability. For those
courses not completed, the student receives an
incomplete (I) grade to be changed during the
next quarter.

Continuing Program Recommendations

The industry-university partnership is a

unique concept for the development of tech-
nical teacher programs, as demonstrated by
the Teacher Institute at the Y-12 Plant.
In four years the program has demonstrated
its validity as a research development program
in technical teacher education. A highly di-
versified Atomic Energy Commission facility
has provided excellent laboratory equipment
and machines for the training of drafting,
electronics, machining, and welding-metallurgy
teachers. To train technical teachers for the
vast variety of curricula offered by the area

vocational schools, the public junior colleges,
and the technical institutes of the state and
area requires a movement of this program
to involve multiple industry. There is a need
to develop a teacher training program for the
various engineering technologies, health related

technology, civic or government technology,
and chemicals and metallurgical technologies,
to mention a few. Business and distributive
education partnership programs may also be
desirable to develop.

The personal involvement of industrially
employed personnel at the Teacher Institute
has demonstrated a unique model of recruit-
ment for vocational-technical teachers. Further
enrollment of employed personnel from several
industrial plants can update and upgrade the
personnel in their industrial technology special-
ities and, at the same time, prepare them as a
prospective pool of resource material for voca-
tional-technical education. The University,
since its inception, has devoted itself to the
service of the community (the entire State of
Tennessee); and, by providing faculty and
facilities for the updating and upgrading of
industrial technology on the job and develop-
ing a resource of education people for the
other state institutions, will be performing
an invaluable service to the state. Expansion
of the industry-university partnership to other
participating industries should provide a means
of further refining the recruitment of voca-
tional-technical teachers. Universities and col-
leges throughout the State and region should
be contacted as a source of prospective



teachers in need of special experiences offered
through the industry-university partnership.
I nteruniversity agreements can be negotiated
to permit the students to gain experience
for a portion of their normal academic year.
Such a continuing program would offer ex-
periences unique to the advanced graduate
student in terms of an industry-university
partnership internship by developing and sharp-
ening his tools of research and for direction
under the guidance of a capable administrator.

The present prospective teacher curriculum,
in an emerging development state, is current-
ly directed at five levels of vocational-technical
teaching activity. These five levels provide a
career-ladder approach to the full professional-
ization of the industrial and technical educa-
tor (see Figure 2, Page 5). The present
curriculum should continue to be evaluated,
revised, and refined following the recommen-
dation of an advisory committee representing
the various technologies in industry and
educators from at least three levels of edu-
cationsecondary, postsecondary, and higher.
Particular attention should be paid to the
evaluation of individual courses, and the
relevancy and need within the total program
to develop both the teaching credentials and
technology experience required of the particu-
lar vocational-technical teacher. The present
mathematics requirement (one quarter) for a
degree in Industrial Education is minimal for
trade teaching and completely inadequate for
the technical teacher. Technical teachers in
the engineering technology, in particular,

require extensive basic science requirements
above and beyond those provided for in the
present curriculum. Curriculum flexibility is
of utmost importance in defining the program
requirements to comply with the technology.
Flexibility is also a requirement for iden-
tifying and assimilating the dew technology
fields as they emerge. Training electronic data
processing and chemical technology teachers
is an example of such new evolving technology.

As Professor Cheney of the New York State
University has so aptly said:

It has been suggested that our ability as a
nation to solve our environmental and social
problemssuch as air and water pollution, dimin-
ishing natural resources, crime, and hungerwill
be determined by our educational capacity to
supply a sufficient number of trained technicians
and subprofessionals. Inherent in this challenge
is the problem of producing a corps of qualified
technical teachers.

Because of rapid advances and changes in tech-
nology, and the resulting greater sophistication
required of the technician, it appears that broader
education of a pretechnical nature will be re-
quired at the secondary level and that more
students must pursue technical education in post-
secondary programs.

Because the objectives of technical education
are pegged to a higher level and because of the
"differentness" of the students, the pedagogical
competencies required of the technical teacher
vary considerably from those required of other
vocational teachers.(k)

(k) American Vocational Journal, p 27; March
1970.
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Following is a specific program that is proposed for a technical-teacher
education program, for the typical university that is contemplating the
formation of an industry-university partnership:

A PROPOSED TECHNICAL-TEACHER EDUCATION PROGRAM

BS Degree in Technical-
Teacher Education Quarter Hours

General Studies (English
and Speech, Humanities,
and the Social Sciences)

Mathematics and Labor-
atory Sciences

Technology Specializa-
tion (course selection
made on the basis of the
student's occupational
and education background
and the particular technol-
ogy he is planning to
teach)

Occupational Internship
(employment selected
appropriate to his chosen
technology)

Professional or Career Preparation

Principles of Technical Education

Theory of Learning

Occupational Analysis

Course Development

Instructional Media

Evaluation Techniques

Teaching Internship

Electives

2f3

36

27

60

12

24

3

3

3

3

3

3

6

32

191
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APPRAISAL OF INSERV10E TEACilER PROGR.A.4
1NC AND DES1U.N TECIE:odoGy
April 6 - 24, 1970

Teacher Institute, P, O. hog Y
Oak Ridge, lennessee

Introductioq

You are being asked to make a personal and individual evaluation
of the inservice Teacher Program for the bent:Sit. of your supervisor,
the State Director, and the U. S. Office of Education. Tice following
consists of a list of topic areas which aro considered important in
the evaluation of this research and dissemination prolect. As vou
realize, this list is by nu means complete and we anticipate that 'au

might add considerable depth to your critique by additional
of concern particularly to you.

Your appraisal of the Inservice Teacher Program will also constitute
a means of grading you as a University Cl Tennessee student. Please
take care accordingly to express your tnoughts if evaluation concisely,
clearly, and in typewritten form. You should submit a copy of your evaluation
report Co VOUr immediate supervisor, LO Lht, State Director of Technical-
Vocational Education in your home state, and to the Director of Ole
Teacher Institute.

PLEASE NOTE: You will receive a grade of I (incomplete) from the
University Records office shortly after the end of this quarter because
of the tiro delay in receiving reports from you. The final grade will be
changed during the next quarter providing von send to the DireCLOr a
report on the program.

A Look at the Nuclear Age
Classroom Technology Instrwoion
Laboratory Hands-On Involvement
Meeting individual Needs
Interchange and Discussion Among Instructors
Laboratory Equipment
New Industrial Processes
Cl Seminars
Living Accommodations
Industrial Tours
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EXCERPT Till, I f.):

i hop.f u I t hat in :111 11On r I 111.111, prut...rams a, i

1111.1,11 L1.1 :,ca hat al I vocal. i Unit 1-1.12C.IL:11 CA ill111.ru..Lur.,
wiII In' at I; 1, fdtti ii open t itt iv o if L o nd ;Mt,. .

matcri.,1 tol,,,nt and insLructionai. . .

1;1 gait :1;111011 pr.,gram I f LAIL . . 121 o r I. I as 11,1 It i1lod tnt
.1 :nigh lvii timoue.11 program diver,tlicaLion.

;111 v 11 l'111111 111'"111.;1111 ,11011 0, tit . . ;no ill 11 CUL t' r It a111
ab:11,1 ; It;-; prof

ollq,11 111..' Oar!. pt oil i v i program I hay, bot. tor
und,,,tanding of t!.., i,ddstry. This I fvul will cans, mutt' to

do a b, tt,, jo:, of .dr,pari.ly m, ,codents for ch.. '''.:,'n Id nil work".

lhntnrl.tlon'e,,t'lvc'tl in pliv,,ical loot and cutter grinding,
and numerical . . currvntl, 11,,,,d in no':

i i.;1; Cod 1111. Utile F iuncottu.n'pt.unnl I ngrit:.: t.
i.i 1111 and of I carn ing 1111.111-1111-01110,11. inn 1 ri141- 1

1;11, 11111..i1i 1-ti;,;;111,11Ogy .11,111dll t ens 1:01111. I et., and 1 meted
i11-1 11,1111all I v:1, lb

Lino best and mo,t pr,,gram that I hay,.

Attend.,d or p,rticipatud in.

It Oa:, tilt! 111-1, Se`, al 1111I11, ial uCi111010g, Lilal alt'
mr g fa111 so ;:t. .

Crul, an ideal appro,..h to t.,:am The
of t s gr111, rOpro;11.`11i.inli LOolinv tt.ni.no pro,,d CO; OUtStalaiog

Through per-wild', contac, g d i , 1111, I, ;1111.;
abt1111 dint, 1,111. OfograllIS n 11 Mall, i/a i otf
SL.11,S.

ftnr tile 111;,.11,. 111'(;.',1-.1111 al ;Pa:id
itt:Il'.'ndni,nl 11,1,111. lit: 11 1.,;1 11,1.i1O O p..., 1'.. .1

dllt r,.. 1.0 pa 1"11 1.:1-1 al oa1; LA- i 11 t o ft, 01.2.1 1.. 11
111O i 11 1 ilo

I f titlit t's/LI:, f prog1,11,1 tite life 1;1 31
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We are attumptinv, to determine the benefits to (.tad

to Carbide personnel) derived from the Teacher institute, a part of the
'training and Touhnolog, (TAT) Project. As a past or present participant
in the program, you can he of great help to us in evaluating the program
and in helping IS to decide upon any alteration!, in it. Please till out
the questionnaire below and return it to: John G. Hutton, c/o Facilities
Engineering Department, Building 9739, within five days. Thank von.

Dept. lob Title

Arc You using the Teacher Institute program to lucre., .r technical
training? Yes Du you feel that Teacher
institute training in L.,,Imologv has helped you on Your plvs,nt job:
Yes 0 Will i t h e l p You prepare ' 1" bottor job!

Have you enrolled in the leacher Instflu, itremanship, touching methods,
, r. nurses! Yes No

Are VoU using the Teak:her Institute Program for work to,:or..! a degree?

Micil do You expect to obtain a degree?

;;lift S. is your rJal bout oi '11

How many total quarter hours Coward a degree have you accumulated:

Bow many of these hour, have been taken at the Teacher Institute'

Did tho reacher Institute make it easier for you to Lake these courses:
No If so, in what Ways?

Would you have taken the3, courses if the Toucher Institute had not been in
existence? Yes "o

Are ti lur,. courBec which you would like to see added or which you arc
hoping to take at the Teacher institute?
If o, which courses:



I.! I .; I

.2.

1,66:1 (

DI 3 (11.) )

)

L.. d ii,. st i to in, 11,1,,

ve,1
(0)

:C
3. !raining helped on fre,,11. jol

U (d..)

4. th lnqtitgte help prepare you for a better job',

2) (100:..)

;
0 (Od)

5. ildve You enrolled in foremanship, tewdLing metlIods, etc., ,ours,s?

21 (80.83)
.); 5 (19.2.d)

6. Using the Program for work toward a degree?

Yes: 25 (96,17)
No: 1 (3.9:)

7. Degree expocted?

1970:2
19719
]972:5

1973:1

1974:4

(7.70)

(34.5i.)
(19.2;1)

(3.93)
(15.41%)

8. Degree Goal?

B.S. - 18 (72.02.)
M.S. 6 (24.00)
Doctoral - 1 (4.07)

1975:0 (0;.)

1976:1 (3,0)
Other

No Response:4 (15.4L)

9. Number of hours accumulated: (Range) 6 - 213
((lean) 104.52

10. Number of hours at Institute: (Range) 6 - 118
((lean) 50.88
Percent of To' a] - 48.687

f;



11, ;11(.1111111,1L1,,..,:',

II. In,titute mode easier:

YuS: :b (1004)
0 (04)

lice?

a) No need to travel to UT 13 (50.0%)
b) Less time involved 9 (34.6%)
Cl More Individual attention 1 ( 3.9%)
d) Better pupil/teacher relationship 1 ( 3.9111

o) Classes with people own age 1 ( 3.91)
f) Butter equipment

1 ( 3.9%)
g) No activities fee 1 ( 3.9%)
h) Other 3 (11.57.)*

13. Would have taken courses if no Institute?

Yes: 7 (26.9%)
No: 19 (73.1%)

14. Why?

A. Yes: Need courses
B. No: Too inconvenient

Too time consuming
No encouragement to continue
Wouldn't know what needed
U1' classes too large

15. Courses would like to see added:

5 (100%)

5 (26.3%)
5 (26.3%)
3 (15.8%)
2 (10.5%)
1 (5.3%)*

English 9 (34.6%)
All necessary for degree 6 (23.1%)
Humanities 8 (30.8%)
History 7 (26.9%)
Economics 5 (19.2%)
Botany, Zoology 3 (11.5%)
Sciences 3 (11.5%)
Math 2 ( 7.7%)
Electrical Courses 1 ( 3.9%)
Magnetic Attraction & Repulsion 1 ( 3.9%)
More technical 1 ( 3.9%)
Education Courses 1 ( 3.9%)

Health 1 ( 3.9%)
Psychology 1 ( 3.97,)*

*Adds to more than 100% because of multiple re: onses
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II. ,Thirse Description

Physical '1,,t_111,, 1,,hnologY 3,4. 3)

This CullY6C is d.sign.d lor the
Vocational-Technical (UaChOr Li' he,4,
iroficiint_ in the physi,a1 testing Held
and to learn the skills And ta.:hniques
involved in radiography, metallogranhy,
tonsil, and compression te,ting, and
other destructive and nondescructiv,
testing methods.

III. Purpose and Competencies 1.

2.
'

,,
3.

, 4.

,

fV. Topics Covered in the Course 1.

2.

2,

4.

5.

6.

73
.

deyelup an understanding of the
importance and relationship of
destructive and nondestructive
physical tasting teehnologv Lo
industry and production coatrol.

Ti, develop skill in the use of the

more destructive and nondestructive
physical testing equipment.

Ti' develop a full understanding of
the technical knmludge of ,

testing pretenses, principles, and
prcedures.

To develop judgements to ascertain
the proper physical testing pro-
cedures Lo follow for specified
conditions.

Importance of industrial pliv,:ical
casting procedures.

Visual

Tensile

Drift

Crush (compression)

Free bend

,,



PHYSICAL FISTING TECHNOLOGY

Physical Testing Technology 3040 (3 hours credit)

Catalog description:

Physical Testing (3040) concerns materials, processing,
evaluations, their properties, uses, and common defects as an
introduction to Physical Testing Methods.

2. Physical Testing Technology 3041 (3 hours credit)

Catalog Description:

Physical Testing (3041) concerns liquid penetrant and
magnetic particle inspection methods. The surface condition
of materials and products as well as the thermal, electrical,
and magnetic aspects of the field of Physical Testing.

3. Physical Testing Technology 3042 (3 hours credit)

Catalog Description:

Physical Testing (3042) concerns mechanical and physical
properties of materials, their Itrengt.h, hardness, mach inability,
ductility, elasticity, impact, and density.

Physical Testing Met.allography 4040 (3 hours credit)

Basic metallography will encounter techniques in specimen
preparation and producing microphotography. Grain structure
and grain size of materials will be studied.

5. Physical Testing Ultrasonics 1 4041 (3 hours credit)

Basic introduction to ultrasonic testing.

6. Physical Testing Ultrasonics II 4042 (3 hours credit)

Continuation course of Ultrasonics I with emphasis on the
application of ultrasonic equipment to the inspection of metallic
and nonmetallic materials.

7. Technical Physical Testing Radiography 1 4043 (3 hours credit)

Basic theory of radiography inspection on metallic and
nonmetallic materials.
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re ,w LiNmtv., LiiIntf 4x."0:ilz,12:94:4,ii:kaworw; v.*

1 dn at 1. rod, t. al :,:.

111 1:11 1111 r,du,.. tIi pr
.11 PI, it Li I 1, d11,

indu:tr..

11. .1_,..jd it 11, 1.1..11f,, iti lentil l 1% a -

ant! i :Lk,: 1. 11d 1 1 eld , ing a:
..nd i m.iter

Con, i)rg.g.) Li LII.

[1".. i, a. lip It lvv,1 undergraduaL, ,our,e. It co.s:,t, (.t
1,,turc practi,e, in that order. student., .bserv.:
,nd Carl - ut iii variou manipulativL ,ki:Is dem:,,trat,d

ter';. Ti:, sLudent ,11.11 be cvaluat,d, ups:;

ii ,.::a a mid-term 11..1 a final, and :12, dogree of atriged
1, Id, lat,rd1,17. Class mom .ni stud..nt particiution in
dis.,s,i,n al,o a d,t,rminir,g fa ,;or in ,01,.,vnt

if; IL tivcs

Ihe stude,t, upon compl,tion of te cour,e, should I, able L.,1

1. RzplAin the differenc. letween the various areas
Physical le,ting.

2. Differ,ntiate between ma,ro and micro in Metall,gra,...

3. :no, Lk.: crystalline nature of metal,.

Identify the fullownw: ii p planes, turning and worked
6tructure, and recrystallization; with respect Lu poly-
crystalline metal-

5. Define tie' following: alloy, continuous
dondrito, metal gr,lin, and grain boundary.

6. Explain cold and hot wurking of metals.

7. Del line roentgen, R.A1), RElq, and curie.

8. List the genic': it' ,ff.:!,; of Lilt vorious forms of radia-
tion.

9. Compare the different typos of monitoring device, used
in Radiography.
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