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CHAPTER I
INTRODUCTION TO THE PROBLEM

The demand for engineering and physical science—related
technicians in Oklahoma has taken a sharp upswing within the
1ast‘few years. During this same time the national demand
for technicians appears to have been increasing at an even
more rapid rate. The Oklahoma Emp;eyment Security Commis-
sion anticipates that Oklahoma's need for technicians will
increase from the 35,000 employed in 1963 to 45,000 in 1975,
an increase of about 30%.‘| This means an anticipated aver-
age annual growth rate of about 2.5% per year. The Bureau
of Labor Statistics projects an average annual growth rate
of about 6% for the entire nation in the employment of these
same workers in the years 1963 to 1975.2

Voices from all segments of the economy are pointing
out a general national éhortage of engineering and physical
science-related technicians. With the shortage being a na-

tional problem, Oklahoma needs to devote particular attention

1Manpower in Oklahoma, (Oklahoma City: Oklahoma Econo-
mic Security Commission, 1964).

°U.S. Bureau of labor Statistics, Technician Manpower:
Requirements, Resources, and Training Needs, (Bulletin No.
1512, Washington: U.S. Govermment Printing Office, 1966)
po 21. | .




either to attracting technicians from outside the state or
to preparing its own. The ability of the state to attract
technicians from outside may or may not be greater than the
ability of other states to attract technicians away from Ok-
lahoma. At any rate, it appears desirable to prepare Okla-—
homans to fill job vacancies created within Oklahoma. De-
pending on in-migration of workers to fill job vacancies is

not always good business practice.
Statement of the Problem

For the industrialist needing technicians and for those
persons involved in optimizing the utilization of human re-
sources, identifying supply sources of engineering and phy-
sicai seience-related technicians is of pressing importance.
The principle sources of trained technicians may be broken
into three major categories: (1) immigration, (2) in-
service training programs, and (3) schools. Only the sec-
ond and third means of supplying trained personnel are basic
supply sources utilizing inputs of untrained manpower and
turning out a trained, or semitrained product.

The relative merits of in-service training and training
in the public school system will not be debated here. Each
process has its own merits. It is generally conceded, how-
ever, that training technicians within the public school
| system allows the human resources within the economy to be
more broadly"trained than they would be with in-service

training programs keyed to fitting specific people to



specific jobs. This broad training allows enhanced mobility
potential for the technician and allows him to fill a wider
variety of societal needs than he could with the more narrow
specialized training.

The need for information concerning the in-school
training programs for technicians in Oklahoma is a pressing
one at this time. The problem considered herein is: 1In
Oklahoma, how many technical programs of what type exist,

and how many people do they train®
Objectives of the Study

The objectives of this stu@y shall be to:

(1) Identify the principal suppliers of engineering and
écience—felated technicians within the public and pri-
vate school systems of Oklshoma,

(2) TIdentify the technical training programs offered by
these institutions,

(3) Enumerate the outputs (graduates) and enrollments of
these programs, and

(4) Briefly relate the technician output of Oklahoma
schools to the expressed needs of Oklahoma industrial-

ists.
Questions to be Answered

The questions to be answered by this study are derived
directly from the objectives listed above.

(1) What public schools in Oklahoma offer programs training



(2)

(3)

(4)

(5)

(6)

(7)

engineering and physical science-related technicians?
What private schools in Oklahoma offer programs train-
ing engineering and science-related technicians?

What technical programs are offered at each of these
institutions?

How many graduates (by semester) has each of these pro-
grams supplied between the years 1960 and 19677

How many persons have each of these programs enrolled
(by semester) between the years 1960 and 19677%

Are Oklahoma public and private schools filling (in
1967) the demand by Oklahoma industry for engineering
and physical science-related technicians? |
Using projections of the technician output of Oklahoma
schools and projections of the demand for these techni-
cians in Oklahoma industry, will future industrial
needs be filled by the schools in Oklahoma--assuming no

change in the rate of change of either?
Need for the Study

The utility of technical education must be repeatedly

demonstrated by supplying industry with workers having spe-

cific, usable qualifications. Technical program administra-

tors must probe frequently seeking employment markets for

graduating seniors. Each training facility is not only af-

fected by the demand of industry for their graduates, but

also by the number of technicians that are being supplied by

other training facilities.



Many of the technicians hired by Oklahoma industry are
experienced workers. Many other technicians, however, are
hired fresh out of school, Recfuiters need to know where to
look for these persons and how many graduates to expect at
each of the supply points.

Perhaps the most important need for this study is felt
by those persons and agencies who attempt to correlate the
needs of industry with the overall distribution of public
training programs around the state. If an area has a press-
ing need for specific types of technicians, is there a
training facility for these persons in the area? If not,
technicians must be induced to come in from other areas or
some new training programs must be established.

The supply of technicians in Oklahoma may appear ade~
quate at a given point in time, but will that.supply/pro—
jected be adequate in consideration of the projected demand
for technicians? Data are needed to answer these questions,
Prior studies have brought together much information on the
demand for technicians by Oklahoma industry, but,to date, no
study has brought together reliable and accurate information
on the enrollments and graduates from Oklahoma schools in a
manner such that projections can be made of trends in the
total Cklahoma school supply of engineering and physical

science-related technicians.



Scope of the Study

The scope of this study shall be essentially limited to
the answering of the gquestions set forth in the section,
"Questions to be Answered." Public and private schools will
be investigated to determine the extent of training programs
offering training for engineering and physical science-
related techniclans.

Public technician training‘programs which’have not
qualified (according to the Oklahoma State Board of Voca-
tional and Technical Education) for monetary subsidy under
Title VIII of the National Defense Education Act will not be
considered here. To qualify for this subsidy it is necess-
ary that a program fit a specified definition to be recog-
nized as a Title VIII program. Those programs are the type
with which this study is concerned.

The high school techniecal programs currently active in
Oklahoma City will not be included in this study. The rea-
son for this is twofold. First, they do not offer the "eq-
uivalent of two academic years of post-high school train-
ing in a specialized field of technical study", as required
in the definition of "engineering and physical science-
related technical programs" used in.this report. Secondly,
they do not have as a primary objective the furnishing of
technical manpower for industry, being rather a "search
program" for post-high school technical education. The

State Board for Vocational Education describes these high

school technical programs in this manner:



The high school technical education program

is the basic element involved in preparing stud-

ents for continuing study and improvement...Once

the technical field has been introduced to high

school students, those who are interested can be

encouraged to study courses during their high

school years which will be bengficial to them in

their technical studies later.

Area Vocational-Technical schools will also be excluded from
this study for the reason that their programs do not fit the
guiding definitions. They do not generally offer an "equi-
valent of two academic years of post-high school traihing in
a specialized field of techhical training." They do offer
many courses on a post-high school basis, such as evening
classes for adults in electronics technology, but these
courses do not lead directly to an associate degree or its
equivalent. They are aimed primarily at updating the skills
of persons already employed, rather than preparing persons
to enter the work force.

Private technician training programs, to gualify for
consideration in this study, must train technicians who fit
the "technician" description in the section of this study
entitled, "Definition of Terms."

Data will be sought only for the years 1960 through the
spring of 1967. Many of the programs will not have been
active for that length of time, but a sufficient number will

have been to establish trend lines suitable for reasonable

projections,

3Hardwick, Arthur Lee, Technical Education in Okla-
homa--1965-66. (Stillwater, Oklahomas State Board for Vo-
cational Education, 1966).




No original research will be attempted in this study
concerning the demand for technieians in Oklahoma. The em-—
phagis herein shall be rather on the supply of these techni-
cians. This sﬁpply shall be related to the demand for these

workers as seen by other researchers in Oklahoma.
Definition of Terms

The term technician, as used herein, shall refer to the

Yengineering and physical science-related technician® unless
otherwise specified.

The term engineering and physical science-related tech-

nician, as used herein, shall refer to a person who has re-
*ceived the equivalent of two academic years of post-high
school training in a specializéd field of technical train-
ing. His academic training is culminated with either the
Associate Degree or an eguivalent thereof. He will be
trained specifically to apply scientific and engineering
knowledge and methods combined with technical skills in sup-
port of engineering or scientific activities. TFor public
schools, the judgmental c¢riterion used to determine whether
or not to count them as engineering and physical science-
related technologies in this study is their qualification
for monetary subsidy under Title VIII of the National De-
fense Education Act. For a listing of the criteria out-
lined in this Act, see page 11 in the "Review of the Liter-

ature. "™



The term enrollment, as used herein, shall refer to the

number of students formally enrolled in a given program
three weeks after the beginning of the term under considera-

tion.



CHAPTER II
REVIEW OF THE LITERATURE

Much has been done in recent years toward identifica-
tion of the technician and his characteristics, yet no ac-
curate comprehensive data concerning technical program out-
put has been gathered prior to the initiation of this study.

In 1962 the American Society for Engineering Education
set down basic guidelines for the definition and recognition
- of the engineering technician.

Engineering technology is that part of the
engineering field which requires the application
of scientific and engineering knowledge and meth-
ods combined with technical skills in support of
engineering activities; it lies in the occupational
area between the craftsman and the engineer at the
end of the area closest to the engineer.

Engineering technology is identified as & part
of the engineering field to indicate that it does
not by any means encompass the entire field and al-
so to differentiate it from other types of techncl-
ogy in areas such as medicine and the biological
sciences. The engineering field is viewed as a con=-
tinuum between the craftaman and the engineer and
closer to the engineer than to the craftsman.

Engineering technology is concerned primarily
with the application of established scientific and
engineering knowledge and methods. Normally engin-
eering technology is not concerned with the devel-
opment of new principles and methods.

Technical skills such as drafting are charac-
teristic of engineering technology. Engineers
graduvated from scientifically oriented curricula
may be expected to have acquired less of these

10
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skills than previously and the engineering techni-
cian will be expected to supply them.

Engineering technology 1s concerned with the
support of engineering activities whether or not
the engineering technician is working under the
immediate supervision of an engineer. It may well
be that in a complex engineering activity he would
work under the supervision of an engineer, a sen-
ior engineering technician, or a scientist.

Title VIII of the National Defense Education Act pro-
vides monetary subsidies for the training of "highly skilled
fechnicians." Their definition for these technicians em-
‘braces the engineering technician, and more broadly, what
will be referred to in this study as the "engineering and
physical science-related technician."‘ Title VIIT lists
these general abilities as belonging to the category they
refer to as the "highly skilled technician":

(1) TFacility with mathematics; ability to use al-
gebra and trigonometry as tools in the development
of ideas that make use of scientific and engineser-
ing principles; an understanding of, though not
necessarily facility with, higher mathematics
through analytical geometry, calculus, and differ-
ential equations, according to the requirements of
the technology.

(2) Proficiency in the application of physical
science principles, including the basic concepis
and laws of physies and chemistry that are pertin-
ent to the individual's field of technology.

(3) An understanding of the materials and proces-
ses commonly used in the technology.

(4) An extensive knowledge of a field of special~-
ization with an understanding of the engineering
and scientifiec activities that distinguish the
technology of the field. The degree of competency

4Characteristics of Excellence in Engineering Technol-
ogy Education (Urbana, Illinoiss American Society for En-
gineering BEducation, 1962), pp. 11-12.
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and the depth of understanding should be sufficient
to enable the individuwal to do such work as detail
design using established design procedures.

(5) Communication skills that include the ability
to interpret, analyze, and transmit gacts and ideas
graphically, orally, and in writing.

The Manpower Report of the President, 1966, lists as

the fastest growing segment of the U.S. labor force between
the years 1965 and 1970 "professional, technical, and kin-
dred workers." This occupational group is expected to in-
crease about 25% during that, or about 5% per year. The
next fastest growing occupational group listed has an ex-
pected expansion rate of only 18.2% during that time, with
the expansion rate of the entire labor force anticipated to
be about 12.5%.°

The Bureau of Labor Statistics anticipates.a growth
rate for technicians in the labor force to be about 63% per
year on the national 1evel.7 During that same period the
Oklahoma Employment Security Commission anticipates the em-
ployment of technicians in Oklahoma to increase from 35,000
employed in 1963 to 45,000 in 1975--a growth rate of about

2.5% annuallyoB

5Emerson, Lynn A., Occupational Criteria and Prepara-
tory Curriculum Patterns in Technical Education (Washing-
ton: U.S. Government Printing Office, 1962), p. 7.

6U,So Department of Labor, Manpower Report of the Pres-
ident and a Report on Manpower Requirements; Resources, Ut-
ilization, and Training (Washington: U.S. Government
Printing Office, 1966), p. 43, :

7U;So Bureau of labor Statistics, Bulletin 1512, p. 21.

8Manpower in Oklahoma, p. 47.
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According to a manpower study conducted by the Oklghoma
Employment Security Commission in 1965, Tulsa Oklahoma em~—
ployed 7,131 persons in 1963 in jobs classified by them as
"technician.™ By 1975 the need for those technicians is an-
ticipated to rise by about 4,109, an increase of roughly
4,8% annually.9

Oklahoma has been a leader in technical education, pio-
neering much of the work in the field. Oklahoma‘®s technical
programs have served as a supply source for much of the na-
tion, perhaps due in part to the salary differentials be-
tween Oklahoma and other parts of the country. The results
of a study conducted by Arthur Lee Hardwick and Lloyd Briggs
of the Oklahoma State Board for Vocational Education in 1965
indicated "salaries of Oklahoma's graduate technicians, in
general, were slightly less. than the national average°"1o

A study performed by Maurice Roney and Paul Braden at
Oklahoma State University in 1967 showed as many as a third
of the 1967 spring technical graduates in Oklahoma accepting

11

jobs out of state. This indicates that whatever is the

| d0Klahoma Employment Security Commission of the Okla-
homa State Employment Service, Manpower in Tulsa--A Current
Inventory and Future Requirements Study (Oklahoma Citys Ok-
lahoma State Employment Service, 1965), p. 21,

1OBriggs, Iloyd D., and Hardwick, Arthur L., A Study of
the Graduates from Oklahoma's Post-High School Programs of
Technical Education (Stillwater, Oklahoma: BState Board for
Vocational Education, Technical Division, 1965), p. 23.

11Braden, Paul V., and Roney, Maurice W., Occupational
Education Beyond the High School in Oklahoma (Stillwater,
Oklahcma: The Research Foundation of Oklahoma State Univer-
sity; and Norman, Oklahoma: Center for Economic Development
of the State of Oklahoma, 1967), P. 73.
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supply of graduate technicians from Oklahoma schools, not
all of that supply may be considered as applicable to the
technician needs of Oklahoma.

Placement of graduate technicians from Oklahoma pro-
grams appears to be ﬁo problem. A study by Lloyd Briggs in
1965 showed 88% of the job-seeking associate degree gradu-
ates‘from Oklahoma technical programs obtaining jobs immedi-
ately upon graduation with the remaining graduates finding
employment within an average of three months. TFor technical
graduates holding the certificate of completion, employment
was waiting on graduation for 65% of the group with the re-
mainder of the group being employed within an average of
12

less than‘two months.

In 1965 the Oklahoma State Regents for Higher Education

published its Self-Study of Higher Education in Oklahoma--
Report 7. In the report, technical programs offeréd at the
various public schools in the state are listed°13 Some of
these have since become inactive, and other new prégrams
have been added. BSinece no listing of enrollments and gradu-
ate numbers is included for these programs, there is no in-

dication in the report of the size of each of them.

12Br1ggs, Lloyd Delano, "A Study of the Placement of
Graduates from Oklahoma's Post-High School Programs of Elec-
tronics Technology" (unpublished Master's thesis, School of
Industrial Education, Oklahoma State University, 1960),
P. 30.

13H1gher Education Opportunities and Needs in Oklahoma--—
Self-Study of Higher Education in Oklahoma——Regort 7 (Okla-
homa Citys ~Oklahoma State Regents for Higher Educaticn,
1965), Pp. 53-55.
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Arthur Lee Hardwick of the Technical Eduecation D1v181on
of the State Board for Vocational Education published in

Technical Education in Oklahoma--1965-66 descriptions of the

various public technical programs in Oklahoma that fit the

Title VIII criteria for technical educationo14

His descrip-
tions are quite detailed, but he includes no information on
the graduates or enrollments in these programs.

The Thirty-First Biennial Report of the State Depart-

ment of Education of Oklahomea, published in 1966, contains a

listing of the Title VIII-approved programs in Oklahoma with
the dates of their approval. The report also contains a
tabulation, by year, of the number of full and part-time
students in all of Oklahoma technical programs combined;15
Their figures indicate two or three times the number of
students found in the investigation for this study. This
same sort of discrepancy appears in a 1963 pamphlet circula-
ted by the State Board for Vocational Education. In one
part of the pamphlet 112 students are counted as being en-
rolled at an institution with only two teachers teaching two
different technologies to those students. At another insti-

tution 373 students are shown in three technologies with six

instructors. These two examples represent, respectively,

14

Hardwick, Technical Education in Oklahoma--1965-66.

1SState Board of Education of Oklahoma, The Thlrty—Flrst
Biennial Report of the State Department of Education in Ok-
lahoma (Oklahoma City, Oklahoma: oState Board of Education
of Oklahoma, 1966), pp. 98-99,
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pupil-teacher ratios of 5631 and 6231016

The student counts
for this study show substantially different conditions at
both of those institutions, and indeed, for all the institu-
tions included in their report. DPossible reasons for these

discrepancies will be discussed in detail later in this

study.

16A Progress Report of Technical Training Services in
Oklahoma, Oklahoma State Board for Vocational Education,
Technical Division, October 18, 1963 (lithographed circular).



CHAPTER III
METHOD AND PROCEDURE
Instrumentation

The form of the instruments used in gathering the data
in this study was suggested directly by the gquestions to be
answered. At each of the schools to be reviewed the data to
be gathered consisted of: (1) full-time enrollments, (2)
part-time enrollments, and (3) graduates, all broken down by
technology and semester. The necessary cross~listing of data
suggests a matrix arrangement to allow a single entry of
any of the three basic units of data to be noted such as to
define all the parameters involved by the placement and size
of the data entry. Table IV is an abbreviated form of the

matrix used to record the total body of data.
Tdentification and Evaluation of Data Sources

The first potential source of data approached for this
study was the Technical Division of the Oklahoma State Board
for Vocational Education. FEach semester the various pro-
grams around the étate-are required to furnish the Board
with information including the sizes of each of their tech-
nical classes, a list of students enrolled in their techni-

cal programs (including addresses), and informa%ion on the

17
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number of graduates. Many hours were spent poring over the
information in the State Office, and some usable information
was derived. For example, the names and locations of all
the Title VIII technical programs were noted. The other in-
formation, such as number of graduates and enrollments
turned out to be very spotty and unreliable when attempts
were made to apply their information to the problems of this
gstudy. Enrollment figures, for example, as reported by the
State Board for Vocational Education, appear to have been
derived from their form TE-105. This form is the "Area Vo-
cational Technical Education Enrollment Report", and asks
for the number of full and part-time students enrolled in
each of the technical courses. The percentage of technical
majors in each course are noted also on the form. Some of
the publicly-reported enrollments in technical education
were derived by adding the enrollmeﬁts in all the classes
reported on these forms. The problem arising here is the
problem df multiple counting of some students. For example,
the same student might be enrolled in several of the techni-
cal courses at a given school and consequently counted more
than once. Even courses which should contain the same stu-
dents, such as concurrently-offered courses at equal levels,
may have dissimilar enrollments, both in technical majors
and non-technical majors. After several hours of working
with form TE-105, it was discarded as being worthless for

the purpose of determining total enrollment figures.
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State Office records for graduates in the varibus pro-
grams also were eventually discarded as unusable. After
finding multiple records (for some of the institutions) that
should have been identical but differed considerably, it was
decided to take these records as official only when nothing
better could be found. These records were by no means com-—
plete, with complete yearly data for a given school being un-
usual, rather than typical.

Another potential source of graduate and enrollment da-
ta was the Oklahoma State Board of Regents for Higher Educa-
tion. On examination of their records it was found that in-
formation for early years to be considered in this study was
not to be found. Even though complete Regents Reports were
later produced at Oklahoma State Tech for all the years
needed in the study, no copies of these reports were found
in the Regents Office.

The most reliable sources of information for this stu-
dy,'and the sources that were eventually tapped for the data,
were officials at each institution having technical prog-
rams. In all cases where possible, instructors or depart-
ment heads were contacted for information on graduates and
enrollments. Many other gquestions were asked in an attempt

to get as much insight into each program as possible.
Techniques Used in Gathering the Data

For gathering data from each of the schools, &a personal

interview technique was used. At schools having small
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technical programs, each technical instructor was contacted
for data and for extensive information concerning the scbpe,
emphasis, and level of his program. In schools having large
technical programs, department heads were contacted for the
numerical daté, then each individwal instructor, when avail-
able, was interviewed concerning his program. In addition
to the data gathéred to answer the questions serving to
guide this study, information was alsq sought specifically
to help determine characteristics of Title VIII-approved
programs so that extensive criteria would be available for
the categorization of private technical programs when de~
ciding whether or not to include them in this study.

It was found in many of the schools that only scattered
records were available concerning the number of enrollees
and graduates they had held in the past. In some cases in-
structors pulled old grade books and selected from the rolls
the number of technical students enrolled on a full or part-
time basis in preceding years. Regents Reports and reporits
to the State Vocational Education Office were only occasion-
ally useful, being as useless to school officials as to the
general public in determining the actuwal number of persons
enrolled in’any given program in any given year. In all
fairness 1o thé State Board, though, it should be noted that
the primary purpose of the reports sent to them on the form
.TE—TOS is for determining reimbursement schedules, réther

than for determining aéﬁﬁai enrollments.



CHAPTER TV
DISCUSSION AND ANALYSIS OF FINDINGS

The in-school training of engineering and science-
related technicians in Oklahoma is éccomplished primarily in
the public school system. Training programs on the level
required for training these personnel exist both in military
and private institutions. These programs lack the length
and breadth of those available through the public school
system, howeVer. At the Federal Aviation Academy in Okla-
homa City, for example, technical programs are offered which
approach engineering programs in mathematical and scientific
principles usage. These programs are very short and narrow,
however, being designed to train personnel specifically for
a single job or a very narrow range of jobs. One of the
longest of the technical programs at the Federal Aviation
Academy is the electronics technician training program of-
fered on a contract basis for Tinker Air Force Base. This
program lasts 35 weeks, or roughly the eqﬁivalent of a sin-
gle semester. Such short-duration programs are the type
common also to pfivate technical schools.

Some of the private schools, such as Oklahoma Technical
Institute in Oklahoma City, offer technical prdgrams which

approach the length of those in the public school system.

21
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These prograﬁs, however, are not on the engineering and phy-
sical science-related technician level, being aimed rather
at the training of the "industrial technician." These pro-
grams emphasize manual skills more than the use of mathemat-
ical and scientific theery.

Associate degree-level programs for the training of en-
gineering and physical science~related technicians in Okla-
homa schools appear to be concentrated in the public sec-
tor. Figure 1 shows the locations of institutions of insti-
tutions offering technical programs in Oklahoma. Note that
one of the most rapidly developing industrial centers in the
state, Tulsa, has no technical programs offered closér than
40 miles away in Okmulgee. If a Tulsanvwants technical
training not available at Oklahoma State Tech in Oknmulgee,
the next closest technical programs for him would be in
Stillwater, about 1% hours drive for him by passenger car.

For many persons wanting technical training, the dis-
tance between technical schools and their locations may be
of little significance. These persons may be able to move
to the campus.where the programs are offered and reside in
dormatories or apartmenfs. For persons desiring to work on
technical degrees while holding on to their existent Jjobs,
the commuting distance to a technical school might be of
considerabie importance.

Table I shows technical programs currently available at
each of the Oklahoma institutiﬁns. One notable concentra-

tion that should be evident in the matrix is the large
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TABLE I |
ACTIVE POST-HIGH SCHOOL TECHNICAL PROGRAMS IN OKLAHOMA, FALL 1966
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proportion of the schools offering certain curricula. Elec~
tronics technology for example, is offered at nine of the
institutions, drafting (or drafting and design) is offered
at eight of the institutions, and data pfocessing is offered
at seven. After these three, the most widely offered pro-
gram is refrigeration and heating, which is offered at only
three schools. .
This relative preponderance of technical offerings in
electronics and drafting matches figures obtained from a re-
cent return of questionaires sent out by the State Board of
Vocational Education to 24 of Oklahoma's iargest industrial
concerns. Seven of them expressed an immediate need for 69
electronics technicians and 13 of them expressed an immedi-
ate need for 34 associate degree draftsmen. Interestingly,
none of them asked for data processing technicians, though
six B.S. degree programmers were listed. After the draft-
ing, or drafting and design, needs, the most asked-for per-
sonnel were chemical technologists, with 17 being requested
by two companies.17 |
In a recent Oklahoma Employment Security survey of the
Tulsa region, the ranking in number.of electronics techni-
cians employed fell in fifth place behind mechanical drafts-—
men, draftsmen (all others), estimators (nommanufacturing),
and licensed practieal nurses, in that order. By 1975, as

shown in Table II, that order is anticipated to rearrange

17"Oklahoma Companies Needing Trained Personnel", Okla-
homa State Board for Vocational Education, Technical Divi-
sion, April 7, 1967 (lithographed circular).



TABLE II ,
TULSA TECHNICIAN REQUIREMENTS (PARTIAL LIST)'

Net Additional -
Requirements -~ Rank Order

o 1965 - 1970 1975 1965 1970 1975
Mechanical Draftsman 104 168 269 S 3 3
raftsman, A1l Other 99 431 614 2 1 1
Estimator, Nommanufacturing 79 108 172> 3 6 &
Licensed Practical Nurse 63 252 - 367 .'4 2 2
" Tlectronics Technician - 45 125 196 5 | 5 5
Production Planner i 40 166. 256 6 4 4
Architectural Draftsman - 34 38 47 7 11-12 12
.Mathematlcs Technician 20 41 - 64 8 9 | 11
Quallty Control Technician 18 66 78 9 8
Programmer, Data Processing 14 40 : 69 10 10 10
Operating Room Technician 13 38 80 11 11=12
Fedical Technician 8 67 111 12 - 7 7
Source: OQOklahoma Imployment Security Commission. = MNanpower in Tulsa—A Current Inven-

tory and Future Requirements Study. (OkIahoma City: Oklahoma Siate oo

ployment Service, . liay 1965), p. 22.

PO
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slightly with drafting and electronics maintaining their re-
lative positions with respect to eéch othero18

Table III shows a breakdown of all graduates from all
technical programs in Oklahoma in the years 1960-67. No-
tice that the bulk of all fhe graduates fall into three cat-
egories: electronics, drafting, anq the composite group of
mechanical-refrigeration and heating. These categories ac-~
count for about 80% of the technical graduates from Oklahoma
programs in the years 1960-67.

Figure 2 compares the number of graduates from all Ok-
lahomé technical programs in those programs having as many
as 20 graduates in either 1966 or 1967. Note that, in terms
of numbers of graduates from these programs, the combined
technical group of mechanical and refrigeration technologies
leads all others. This seems odd in consideration of the
complete lack of demand for these people in the Oklahoma
Employment Security's Tulsa manpower report. In the ques-
tionaire sent out by the State Board for Vocational Educa-
tion, only two refrigeration-heating-air conditioning tech-
nicians were listed on the "needs" list and only eight mech-
anical technicians. These graduates appear to be finding
ready employment, however, which might indicate a communica-
tion breakdown between the educational services and industry

on the actual naming of these technician types.

180k1ahoma Employment Security Commission of the Okla-
homa State Employment Service, p. 22.



TABLE III

GRADUATES OF OKLAHOMA TECHNICAL PROGRAMS FOR
THE SCHOOL YEARS 1960~61 TO 1966-67

28

7
slalelelsle]als
N L, [ad} [To W
Total Graduates R RN B Y N A Y
Radiation S I e S B R Il Iy
(¢ 0] (@] \O (aV]
Metals _ A N p,
Mechanical, Refrig.|[>{@ | Q SI51StS
and Heating S I I 0.
- Instrunentation & olololololmlmluo
Process Control
Fire Protection L A IR IR At L A A
WOV =T oo o =10
Electronics oall ELa BSAN AN sl Il B I
. . : vwliol-lt]ojoo]O o
Electrical — T
Drafting V]|vliojolols ||
fwd S b wnd [
. (@] o o <+ o < t~ <t
Data Processing —]l=]m|m|O
~ A 0" o (@] [Ta) in QY]
Construction AN B "
Civil ocolo|lo|olan |~ <]~
Chemical S Il L Il DS - IS vt
Aeronautical S22 | E
PROGRAM
1]
[}
+
8
!
. ©
M~
~{f NIl INn][O] -]
= VWiwvw]wwjw]lw |lw]lw
o i i ] i | e
O m Ol "]l ] O [
o o<q wiviviwvwioviviw]+P
OE ocojlojo|lojloa|laloalo



200 r
150 }
Q2
H
)
e
®» 100}
ct
o N
50+
0 7 60-61  '61-62  '62-63  '63-64  '64-65 ~ '65-66  '66-67

Figure

2._‘Comparison of Oklahoma Graduates From Selected Technical Programs

62



30

The Oklahoma Employment Security Commission predicts a
growth rate of technical employment in Oklahoma at about
2.5% per year, compared to a 6% increase per year predicted
by the Bureau of Labor Statistics for the entire nation.
The present trend in Oklahoma technical education graduates

is in considerable contrast to this, as figure 3 shows.

500r
400F
Number of
Graduates
300F
200F
100 F
A [ ) 1 1 $ 1 i ]

'61 '62 '63 '64 '65 '66 ‘'67

Figure 3. Yearly Spring Graduates From Oklahoma Technical
Programs S

A projection of the curve in Figure 3, no mattér how
statistically optimistic, shows a growth rate of 1ess than
2.5% for the number of graduates from Oklahoma technical
programs. This indicates that the present shortage of tech-
nical manpower in Oklahoma not only is failing to be com-
pletely filled by Oklahoma schools, but will be filled less
by these schools in the following years if the present trends
continue. The gap obviously is widening between the aca-

demic supply sources and industrial demand for technicians,
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Enrollments in the post-high school technical programs
considered in this report are tabulated in Table IV. Both
the full and part-time enrollments are reported, since each
is important for pointing out certain comsiderations. The
complexity of the tabulation makes it desirable to break
down the information so that more specific comparisons may
be made. Figures on the following pages will illustrate the
trends in full and part—time’enrollments in the wvarious types
of institutions, that is, in the junior colleges, OSU tech-
nical institutes, and four-year colleges. Table IV depicts
so many relationships, however, that to attempt to pursue
all of them would extend far beyond the scope of thisreport.

Some of the individual technologies listed in the en~
rollment table, however, are worthy of mention here. Three
of the newest programs are medical, petroleum, and radiation
technologies. The enrollments in the radiation program have
been relatively high from its beginning and it appears, at
the present time, to be a success., Medical technology, off-
ered at Oklahoma College of Liberal Arts, has been organized
}for the same number of years as the radiation program, yet
| has never been so popular. In its first year of operation,
anly one sfudent was enrolled. In its second and third
years of operation, eight students were enrolled in the pro-
gram. At the time the program was discontinued in the 1966~
67 school year, only one of the eight students who had en-
rolled in the program expected to graduate from it as a med-

ical technician.



TABLE IV

OKLAHOMA -POST-HIGH SCHOOL TECHNICAL PROGRAM ENROLLMENTS: -
FALL 1960-61 TO FALL 1966-67
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Pull-time technical enrollments in Oklahoma for the

years 1960-1967 are depicted in Figure 4.

The full-time en-

rollments are shown for the Jjunior colleges, Oklahoma State

University technical schools, and four-year colleges. The

growth rates for all three appear to be about the same when

the enrollment graphs are replaced with their regression

lines. Growth of junior college enrollments has started

later and has been more constant than is the case for the

technical school enrollments.

[ J Technical schools (3)

I Junior Colleges (8) 1908
Bl 4-Year Colleges (2) 1717
156 1201
1321
1318
1068 1219 .
MmaTt
‘ 1054
1038
B49 899
q st
16Mﬁﬁ 29 13 - 264 47 vamne
"60-61 '61-62 '62-63 '63-64 '64-65 '65-66 '66-67

Figure 4. Pull-Time Post-High School Technical Program En-
rollments in Oklahoma from 1960-61 to '66-67,

The major break in the increase of full-time enroll-

ments of the technical schools occurred in the school year
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1964~65, That year saw a drop in the enrollments at the OSU
technical schools in the areas of Civil, Construction, Data
Processing, Drafting, Fire Protection, Instrument and\Pro~
cess Control, and Mechanical technologies. The technologies
not suffering were Electronics, Electrical, Metals, and Aer-
onautical. To assume any particular phenomena to be the
cause 6f this dip in enrollment, which hit all three of the
Oklahoma State University technical schools to some extent,
could be no more than an unsupportable speculation, so the
dip will only be reported here.

The part-time enrollments at the OSU technical schools
did not show the same dip in 1964-65 as did the full-time
enrollments., Figure 5 depicts the part-time technical en-
rollments in the Oklahoma schools included in this report.
The four-year schools, Langston and Oklahoma College of
ILiberal Arts, reported no part-time enrollments in any year

in their technical programs.

[3 Technical Schools (3) 1024
[ Junior Colleges (8) -~
750 183 294
631
530 p3d BT 474
209
194 1 ol 524 i
101 45 i

'60-61 '61-62 162-63 '63-64 '164-65 '65-66 166-67

Figure 5. Part-Time Post-High School Technical Program En-
. rollments in Oklahoma from 1960-61. to 1966~67.
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Note that in part-time enrollments, the OSU technical
schools were led in the earlier years by the junior col-
leges. In the school year 1965-66, however, these enroll-
ments took a dip in the junior colleges while increasing
rapidly in the OSU schools, In the last two years shown
on the graph, the OSU part-time enrollments have surpassed
those of the junior colleges. The bulk of the OSU part-time
enrollments are at the Oklahoma City branch of the Technical
Institute° At that Institute, part-time enrollments comprise
roughly half of the total enrollment in recent years, while
at the other two OSU technical schools the part-time enroll-
ments are a minor portion of their total enroilmentso Al-
most all of the part—-time enrollments reported by the Still-
water branch of the institute are extension students.
Courses are offered by extension at points scattered about
the entire state, usually in civil or gemeral technology.
Extension courses in electrical, electronics, and data pro-
cessing tachnologies have also been conducted in the past.

The part-time enrollments appear to be comprised pri-
marily of two types of students--those working eventually
toward an associate degree and those taking cdurses to up-
date their technical competance in jobs they already have.
In either of these cases, it is generally the case that the
student will be employed during the time of his.enrollment
in the technical program. The rapid growth of parf«time
enrollments at the Oklahoma City branch of the OSU Technical

Institute is not at all surprising. Oklahoma City is one of
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the industrial §enters of the state, and as such is the home
of many persons‘who can benefit by the "after-hours" techni-
cal programs to update their skills or to train for new in-
dustrial positions. It would also follow logically that
Tulsa, another industrial center, should also find evening
technical programs beneficial and popular. Tulsa, however,
has no public institutions offering technical programs—-—
either on a day~time basis or night-time basis.

Part-time enrollments are assuming an increasingly im-—
portant position among total enrollments in Oklahqma techni-
cal programs. Figure 6 shows for the years 1960-67 the
parf—time enrollments compared to the full-time enrollments
in Oklahoma technical programs. The increase in relative
importance of the part-time enrollments may reflect the in-
creasing importance of the institutions offering the part-

time programs, or it may reflect some other phenomena.
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[ Part-Time Enrollments
B Full-Time Enrollments
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Figure 6. A Comparison of Full and Part-Time Post-High
School Technical Program Enrollments in Okla-
homa from 1960-61 to 1966-67.



CHAPTER V
SUMMARY AND CONCLUSIONS

The following conclusions, serving to answer briefly
the seven questions.raised on pages 3 and 4, are numbered
(1) through (7) in correspondenoe to those questions:

(1) Several_high schools‘and Area Vocational-Technical
schools in the state offer introductory programs in engin-

eering and physical science-related technology at less than

3

- offering engineering and physical science-related technolo-
gies of full assoclate-degree level are:

Sayre Junior College--Sayre

Altus Junior College--Altus

Cameron State College--~Lawton

0.5.U. Technical Institute-—-Oklahoma City
Murray State College—-Tishomingo

Eastern Oklahoma State College~-~Wilburton
Connors State College-~-Warner

Oklahoma State Tech—--Okmulgee

Langston University--Langston .
0.5.U. Technical Institute--Stillwater
Northern Oklahoma College--Tonkawa
Northeastern Oklahoma A & M College~-Miami

(2) Sb%é“;rivately—supported and federally-supported
schools in Oklahoma train technicians at an academic level
equivalent to that used to define'tﬂé?fechnicians considered
in this study. Notably, Spartan School of Aeronautics in

Tulsa and the Federal Aviation Academy in Oklahoma City have

been involved in this type of training. These schools,

38
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however, offer coursework which, though intensive, is short-
term and aimed at more narrow occupational objectives than
the technician training programs included in this study.
Other than these two programs, all the other state accredit-
ed nonstate-supported technical programs in the state are
aimed at the "industrial technician" training which requires
less intensive study in math and sclence than does the en-
gineering and physical science-related technical program.

.f (3) For a detailed tabulation of the programs offered
at each of;the institutions included in this study, refer to
page 24. ﬁlecfronics, the most-offered of all the programs,
is offered at nine of the 12 institutions. Drafting (or
drafting and design) follows, being offered at eight. Data
processing is offered at seven. After these three, no other
technology is offered at more than three institutions.

(4) For a detailed tabulation of graduates from each
program by school year, refer to page 28. Drafting (or
drafting and design) has graduated 755 technicians between
1960-61 and 1966~67. Following close to this, electronics
has graduated 700 in the same period and the combined group
of mechanical and refrigeration-heating technologies has
graduated 602. None of the other programs come close to
this, the next most prolific program being data processing
which has graduated 104 in that period.

' (5) Table IV on page 32 is a tabulation of the number
of persons enrolled both on a full and part-time basis in

each of the technical programs during the seven school years
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considered in this study. Figures 4, 5, and 6 further div-
ide these enrollments by the type of institution from which
they are reported. Trends emerging show a fairly steady in-
cfease in total technical program enrollments in Oklahoma.

The enrollment dip in 1964~65 may well be responsible
for the graduate output dip in 1966-67 shown in figure 3 on
page 30. The data gathered for this study, however, is in-
capable of either supporting or rejecting such a contention.

/ﬁSince 1960, part-time enrollments have comprised a
larger and larger share of the total enrollments. In recent
years the part-time portion has been roughly one third of
the total.

The 0.S5.U. technical schools have for several years
carried at least 60% of the total full-time technical en-
rollment in the state. The Jjunior colleges, however, have
carried more than half of the part-time enrollment until the
school year 1965—66. The recent increase in part-time en-
rollments at the 0.5.,U. schools has been due almost entirely
to the large part-time enrollment at their technical insti-
tute brangh in Oklahoma City.

(6);Graduates from Oklahoma technical programs during
the seven years of this study have been far too few to fill
the demand voiced by Oklahoma industry for their services. -
The growth rate of graduations from these programs during
that period has been less than 2.5% annually, while the pro-
jected growth rate for the demand for these personnel oh a

nation-wide basis is about 6% annually. The rate of growth
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\

projected by the Oklahoma Employment Security Commission for
technician demand in Oklahoma is about 2.5% annually to the
year 19757

(7)<Using projections of the technician output of Ok-
lahoma schools and projections of the demand for these tech-
nicians in Oklahoma industry, it appears the demand; having
never been completely filled, will be filled less and less
in the near future. Present trends show an ever-widening

gap between the demand and supply.



CHAPTER VI
RECOMMENDATIONS FOR FURTHER STUDY

- It is recommended that the following questions, which
have been raised but unanswered by the data gathered for
this study, be considered for further study:

(1) Do available demand schedules for engineering and
physical science-related technicians reflect a true image of
the actual demand for these persons, or is considerable er-
ror introduced into the stated and implied demand by a lack
of standardization of job title definitions?

(2) Do techniques used in gathering information per-
taining to demand for technicians encourage prospective em-
ployers to overestimate their needs and ability to employ?

(3) Do techniques used in gathering information per-
taining to demand for technicians encourage prospective em-
ployers to overstate the technical qualifications necessary
to fill their potential job openings? Such a phenomenon
could well be one of the major factors in the current migra-
tion of highly skilled technicians from Oklahoma to0 surroun-—
ding areas. Employers overstating the qualifications neces-
sary to fill their job openings will often find themselves
unable to pay a competitive wage to persons possessing the

stated qualifications. The net result is that employers in

42
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answering demand surveys will have contributed to the traih—
ing of personnel they cannot afford to use.

(4) What was the most probable reason for the sudden
technical program enrollment drop in the school year 1964-
65? If the drop in enrollment resulted from a particular
administrative blunder on the part of technical educators,
knowledge of the underlying principles could prevent a re-

cuér'renc e,

n

(5) What has happened to the graduation and enrollment
‘géta supposedly kept by the State Regents and State Depart-
ﬁment 6f Vocational and Technical Education? It appears,
from the information uncovered in the course of this study,
that the loss of records was not through intentional dis-
posal., If the loss was due to administrative turnover or to
carelessness and accident, steps should be taken to reduce
such losses.

(6) Is a new technical school needed iﬁ Tulsa? Limited
information gathered in this study indicates the need for
Qpening a technical school in that area, It is recommended
that a formal feasability study concerning this possibility
be undertaken with the sponsorship of sbme'agency able to

act on the findings.
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