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CHAPTER I
INTRODUCTION

Within ﬁhe past six years there has been an increasing interest
on the part of business and industrial organizations relative to the
utilization of computers. This interest in computers has spread
throughout our educational system with many high schools introducing
computers to their students by educational materials or actual computer
operations. This development at the high school level is demonstrated
by a report of the High School Advisory Board of the School Mathematics
Study Group which recently recommended (1):

The number of individuals who will work or be directly
affected by digital computers in the next decades will be

s0 great that the entire high school population needs to

learn something about computers.

This type of activity at the high school level and the in¢reasing
demands of business and industry will have a very marked effect on the
area school and junior college curricula. With the current emphasis
upon obtaining a college education, enrollment has increased greatly
during recent years; and even greater growth is anticipated in the
future. This situation has enabled the junior college and area schools
to be of value as a means of providing formal education beyond the
twelfth grade.

The future Qill be even more demanding as advances in cybernation
continye at a rapid pace and the number of computers in operation con-

tinues to increase. This increase is remarkable when it is considered



that in 1945 a §uccessful electronic digital computer did not exist,
and in 1951 there were fewer than one hundred gomputers in operation in
the United States. Teoday, a recent study by Bpoz, Allen, and Hamilton,
Inc., indicates there are 35,000 computers valued at 10 billion dollars
in business and industrial applicatiomns, and it is estimated in the
1970!s this will grow to 50,000 computers valued at 20.billion

dollars (2).
The Problem

The task of t;aining personnel tb work with and in computer and
data processing systems is being faced today by many smalléf;colleges
and area schools. The demand for personnel by busiﬁess,dgovernment,
and industry cannot be met by the graduates of a few institutions. The
problem;is: How well are the business data processing.programs in
Oklahoma post-high school institutions fulfilling the.knowledge area
requirements of Oklahoma business and industry? This study is con-~
cerned with the instructional curricula of data processing compared

with the needs of business.
Need for the Study

Vincent S. Darnowski (8) reported the following facts in one of
his recent articles. The need for trained data processing personnel,
particularly for business use, is expected to rise sharply during the
next few years. Programmers, espeéially, will be in demand. The
computer or electronic data processing industry has grown from an
infant employing a relative handful of people to a giant needing the

services of one and one-half million people in less than two decades.



Darnowski further stated that the United States Department of Labor
estimates a growth to eight million employees in the 1970's.

The State of Oklahoma in 1966; through the efforts of the State
Department of Vocational Education, established a program of instruc-
tion to traiﬁ programmers, systems analysts, and other data prbcessing
related personnel (25). This educational endeavor which was planned
to meet the growing demands in electronic data processing of Oklahoma
business and industry has been in existence for only a few years. The
educational facilities are now present in Oklahoma, but should be
under review, since it is a new curriculum area. Educators should not

doubt the curriculum which they teach.
Research Questions

The following questions have been established for this study:
1. Do the post-high school business data processing programs
in Oklahoma include knowledge areas deemed appropriate by the
Oklahoma business and industrial concerns?

2. Are post-high school business data processing programs

in Oklahoma designed in accordance with the curriculum
suggested by the State Department of Vocational and Technical

Education?
Procedures

Names and addresses of one hundred fifty business and industrial
data processing installations in the State of Oklahoma that employ
programmers and systems analysts were obtained from the Oklahoma State

Department of Vocatiopal Education (See Appendix A). A survey instru-



ment in the form of a questionnaire was designed to be used in this
study. The questionnaire was used to obtain answers to questions con-
cerning the requirements of businegs and industry for trained
programmers and systems analysts.

The questionmnaire, along with a transmittal letter stating the
purposes of the study, was mailed to the data processing installatioms
(See Appendix B). A self-addressed, stamped envelope was included with
the material sent in order to assist the installations in returning the
questionnaire.

After a period of four weeks, a follow-up letter was sent to
those installations not responding in order to obtain a substantial
return. Responses tq the items in the questionnaire were tabulated to
be compared with existing programs in the post~high school institutioms.

In order to survey the offerings of the programs in selected
Oklahoma post-high school institutions in electronic business data
processing, postcards were mailed to the registrars of five junior
colleges, two technical institutions, and four area vocational~
technical centers, requesting a catalogue for use in analyzing the data

praocessing curriculum,
Limitations

In making.this study, several prohlems seemed apparent. These
limiting factors are:

1. The names and addresses of the industrial gropps, business

organizétions, or other agencies using data processing systems

were obtained from the State Department of Vocational Education.

2. The business organization's experience in years of service



may affect the interpretation of the questionnaire.

3. The catalogue offerings may not provide a realistic picture
of the courses taught or if the objectivesvwere being met,

4. The instructor experiehce of the author influenced the

" selection of the knowledge areas used in the survey questionnaire.
Definition of Terms

Data processing occupational titles will be used throughout this
study. To avoid confusion a listing of these titles and their

definitions, which are currently accepted, is included for the reader's

benefit (13).

Operator implies the person who manipulates the computer controls,
places information media into the input devices, removes the
output and performs other related functioms.

Programmer is a person who prepares problem solving procedures
and flow charts and who may also write and debug routines.

Systemstnalyst.is a person skilled in the definition of and

the development of techniques for the solving of a problem
by a computer. ‘ ‘




CHAPTER II
REVIEW OF LITERATURE

Computers have been called "electromic brains", but a computer
cannot think. A human operator must put data, facts, and figures into
a computer. Then he must tell the computer what to do with the infor-
mation. The computer then performs a series of operations with the
data, according to the ingtructions of the stored program. This stored
program of ipstructions was writﬁen by a human programmer following a

flow chart.
Early History of Equipment

The electronic data processing equipment is a product of our age.
This equipment represents the tools developed t¢ help man calculate,
standardize, and understand the events that occcur in the world around
him. Thus the early history of computers and unit‘fecord equipment
is in part the history of man's progress in understanding his environ-
ment. In this sense the early history of this equipment can be
traced back to those devices and principles that were developed before
the introduction of electronics in the 1930's.

Modern data processing equipment and its predecessors can be
classified by certain characteristics° In general we can consider two
classes of computers, tHe analog and the digital. These two classes

of computers had a long history of development before thgy'regched



their present electronic stage of sophistication,

Apnalog Computer: The analog computer is considered to be a

continuous function computer and is probably the very earliest form of
counting or numerical manipulation. It sets up a direct relationship
between a variable in a problem and a physical quantity in the compu-
tation device. Numbers are represented by lengths, such as on a slide
rule, or the electrical current in a conductor. The analog computers,
in general, are limited in their accuracy by the precision in which
measurements of length, volume, or other physical quantities can be
made.

An analog computer more than 2000 years old was discovered by
divers near the Isle of Antikythera, off the coast of Greece, arcund
the turn of the twentieth century. This computer was vebuilt and
determined to be an analog computer of the solar system built by the
Greeks, around the year 100 B.C. (3).

The development of the analog computer continued from this early
beginulng, to the present, by the efforts of several prominent men.
These individuals ave listed with their inventions in Table I.

Thig class of computer is used to great advantage in solving
engineering problems where many differential equations are involved.
It is not a general multi-purpose computer which can be used to
advantage in the business world as well as the scientific area., It is
normally found in the engineering schools of higher education and in
regearch centers.

Digital Computer: The digital computer is counsidered a discrete

computer since it does its calculations by manipulating digits. The

distingquishing feature of the digital computer is the capaecity {o gtors



TABLE I

THE HISTORICAL DEVELOPMENT OF ELECTRONIC
DATA PROCESSING EQUIPMENT

Analog Computers:

° ®

VO NP WD =

% *

Digital

10.

llo

Surveying and map making in Babylonia. . . . . . . 3800 B.C.
Greek Computers. . « . « o o s o « o o+ o o o« o o« « o 100 B.C,

Slide Rule by William Oughtred . . « 4 o o ¢ & o ¢ & o
Flyball Governor by James Walt . . ¢« + o ¢ o & o o o &
Planimeter by J. H. Hermann. . . . o 5 o e o 8 e o
Harmonic Analyzers & Synthesizers by Lord Kelvin . . .
Mechanical Differential Analyzer by Vannevar Bush. . .
Electronic Differential Analyzers (BOEING by Boeing
Airplane Company; EASE by Berkeley Scientific

. 1621

. 1788

. 1814
. 1892
. 1931

Company; GEDA by Goodyear Aircraft Company, etc.) .1945-Date

& * * % % % &% % % *k % % * % % k *x % %k

Computers:

AbaCuS e o o * e o e o ‘t LI ] o e o o e 8 ©6 ° © @ 3000 Bo C’o

Napiers' Bones by John Napier. . « « o ¢ o o o s o o &
Adding Machine by Blaise Pascal., « « « « ¢ ¢ ¢« v o o &
Difference and Analytic Engines by Charles Babbage . .
Punched-card Machines by Herman Hollerith . . . . . .
Mark I by Howard H. Alken . . . ¢ 2 o ¢ o o o o o o »
Electronic Delay Storage Automatic Calculator ,

by Mo V. Willkes ¢« o« ¢« ¢ + o o &« o o 6 ¢ 0 o o o s o o
Whirlwind I by MiI.Te o o 4 o o o o s « o o o o s o o
Second Generation Computers (transistors replaced
vacuum tubes) . . . 4+ ¢ o 4 s e s o s o o s o o Late
Third Generation Computers (minjaturized solid

state components) 4 . « + o o+ o s + s o o » o o Barly
Future Generation Computers (include the use of
microwaves, lasers, and the study of cryogenics). Late

. 1617
. 1642
. 1812
. 1890
. 1944

. 1949
. 1953

1950's
1960's

1960's




a chain of instructions, called a stored program, and manipulate data
electronically by using these instructions. "To put it briefly: an
analog computer measures, while a digital computer counts' (6). This
comparison will give some idea of the difference between the two
classes of computers and also some insight as to why the digital com-
puter is considered a multi-purpose machine. The iﬁner manipulations
of the digital machine correspond to the everyday manipulations in
business.,

The historical development of the digital computer has been
traced back to the "Abacus". This tool is still used in Japan where it
is called a Saroben. In fact a unique contest was held in Japan in
November, 1946: '"Kiyoshi Mastuzaki, a clerk in a Japanese communi-
cations department, using the Abacus, challenged Private Themas Wood
of the U. S. Army, using a desk calculating machiﬁe, and defeated him
in a speed contest involving additions, subtractions, multiplicatiouns,
and divisions" (5).

The digital computer has developed, from its interesting his—
torical beginning, into a highly sophisticated piece of equipment.
Various forms and sizes of the digital computer can be found throughout
our business and educational imstitutions. A brief ocutline of the

digital computer development was presented in Table I.
Development in Higher Education

The historical development of computers in higher education
started with the introduction of data processing systems which did not
contain computers. The first systems included punch card equipment,

such as sorters, key-punches, reproducers, and accounting machines.
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These systems were installed in statistical departments of some of the
larger universities and colleges for the processing of statistical data,
and in registrar and business offices to handle the volumes of records
common to that type of work. Some of the first schopls in the United
States to have this equipment were the University of Iowa in 1925;
Texas A & M University in 1927; Virginia Polytechnic Institute in 1934;
and the State College of Iowa in 1938 (14).

The introduction of punched card equipment in colleges and
business was not very surbrising after Dr. Herman Hollerith had demon-
strated the practical use of such machines in the 1890 United States
Census. He was working with the monumental task of the census in 1887,
when he invented a machine designed to record, compile and tabulate
census data by the use of a punched paper tape (26). The machines
improved the process to the point that the 1890 census was completed
in one~fouxrth the time it took to finish the 1880 census. This was a
great step forward for anyone working with large volumes of statis-
tical data.

The establishment of computers on college and university campuses
did not follow data processing until the introduction of electronics
in the 1940's. The first computer was built in 1944, on the Harvard
College campus by Howard H. Aiken with the support of the International
Business Machines Corporation (3). This machine was an Automatic
Sequencé Controlled Calculator called Mark I. This computer was soon
followed by the hundreds of makes and models we know today. At the
present time, electronic data processing in institutions is developing
very rapidly with many schools introducing computer‘science courses to

help train their students in this technical area.
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Related Research

The development of an educational program in small colleges and
area vocational-technical centers which will help provide students with
the required background for the data processing industry was a diffi-
cult project, The shortage of qualified teaching personnel was a
major problem which schools had to congegnd with, as well as the rising
salaries resulting from this shortage.

Thomas Keenan (16) reported in a recent article:

We must anticipate the day when an introductory com-
puter science course will be as natural in science ‘education

as is a basic course in calculus or a foreign language, and

-.a8 'many as 100,000 college students will be annually. -

enrolled in computer science courses,

1The Associate Commlssioner for Research Dr° R. Louis Bright

(22), ofzthe United States Department of Health Education9 and Welfare

1n comments before a meeting of the Association for Educational Data

Systems stated "the impact of the computer on the Amerlcan 3001ety

has been'vastly underrated". He urged that all high school and college

students’ be given a course in the social imp]lcations of computers and

e

what Lhey can end can not doq Dr. Bright further stated, "any person

Who:graduates today from a four year liberal arts college without being
FEY SR i ’
i‘strueted in the use of computers has been severely cheated"

The two raferences mentioned above lndicate there will be a con-

to educate encugh instructors to teach the requxred courses. ﬁue to

thls shortage, Dx, Francms Tuttle (25), State Coordinator of Area
Vocational-Technical Education in Oklahoma, accepted the position of
Project Director for "Summer Institute to Train Data Processing

Teachers for the new Oklahoge State~-Wide Computer Science System',
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The basic purpose‘of the institute was to develop technically qualified
teachers for data processing technology programs for both in-state and
out of state. Oklahoma had established a state-wide data-communica-
tions computer processing technical program. There was an extreme need
for qualified teachers.

The research project included a research study report by Arthur
Lee Hardwick (25), "To Determine the Feasibility of Establishing a
Program to Train Computer Programmers Utilizing a Time-sharing System
and Remote Data-Communications Transmission Terminal''. His report was
concerned with the problem of adequate preparation of data processing
programmers and systems analysts at the most’réasonable cost to the
local school. He found that the system should include:

1. A limited configuration of unit record equipment to teach

the basic concepts of the equipment.

2, Assembler language programming for third generation hardware

is a necessity and if second generation hardware is still in use,

its assembler language should be considered.

3. Compiler language programming consisting of the two basic

languages of COBOL and FORTRANQ These two languages must be

taught if the student is to be employed by the majority of

organizations requiring computer personnel.

4, Advanced compiler language programming should be integrated

into the instructional program.

5. Machine language programming for the type of system used

should be utilized in the instructional program,

6. Second generation equipment should not be considered when

it is to be the complete (stand-alone) system for a program.
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7. Third generation hardware is a necessity in the instructional
program to adequately instruct data processing personnel.

8. The concepts of random access, magnetic tapes, and monitor
systems must be taught.

9. Data-communications technique should be considered as a

method to provide more computing power for the program.



CHAPTER III

PROGRAM DEVELOPMENT IN SELECYED POST-HIGH

SCHOOL INSTITUTIONS IN OKLAHOMA

Technological advancement in recent years is requiring education
beyond the high school level for most students. The two-year college
and the area school is an educational resource that in recent years
has begun to show its potential. Today these institutions ﬁake up a
strong and important link in the education chain; They are bringing
educational opportunities within the financial and geographic reach of
many .

The passage of State Question 434 in 1966 provided the legal
basis for Oklahoma school districts to join together in providing area
schools. It also gave the State Board for Vocational Education au;hm
crity to formulate the area vocational~technical school districts.
Area vocational-technical schools provide more advanced vocational and
technical education than may be provided by local high schools. The
area concept is not limited to the present area vocational-technical
school districts in Oklahoma. As defined by the Vocational Education
Act of 1963, an area program may be (2):

1. A specialized high school used exclusively to provide full

time vocational education in preparation for full time work in

industzry.

2. A department of a high school used exclusively or princi-. .

pally to provide training, in at least five different

occupational fields, to students available for full time
study prior to entering the labor market.

14
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3. A technical or vocational school providing vocational

education predominantly to persons who have completed ox

left school and who are able to study on a full time basis

before going to work.

4. A department or division of a junior college, community

college, or university providing vocational education in at

least five different occupational fields, under the super-

vigsion of the State Board of Vocational Education, and

leading to immediate employment but not toward a baccu-

laureate degree.

The Oklahoma state-wide computer science system allows local
schools to offer a sophisticated program. The system was designed
around a data center located at Oklahoma City ytilizing the RCA Spectra
70~35E third genevstion computer tape-disc operating system. Fach
local site has a second generation RCA 301 card-tape system with
supporting unit record equipment from IBM. The data center will pro-
vide programming languages such as Assembly, RPG, FORTRAN IV, COBOL,
and other new third generation programming languages as developed.

Northern Oklahoma College and the 05U Tech Institute, Oklahoma
City branch, were not a part of the state-wide system. These two
achools have computer systems from IBM to support their programs,

The successful operation of a school depends, in large part, upon
the type of students enrolled in the program. The technical school
must gttract students, educate, and place them as technicians, ful-
filling what industry demands. This philosophy of student selection
was a large problem to the instructors and counselling staff. For the
wost part, the business data processing technical programs operated on
the policy of requiring that the student had taken a course in Algebra.
The student must also be tested by a program test béﬁtery such as the

dmerican College Test (A.C.T.), Differential Aptitude Test (D.A.T.),

or the IBM Aptitude Test for Programmer Persommel (A.T.P.P.).
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The Aptitude Test for Programmer Personnel was designed to aid in
the selection of individuals for training in the programming of IBM
electronic computers (15). The test was made up of three subtests: a
letter series test, a figure series test, and an arithmetical reasoning
test. These subtests do not measure all of the abilities required in
learning programming, but they do provide an efficient estimate of
some of the factors necessary for success. The interpretations of
these tests revealed an individwal may have success, in the field of
data processing, if he attained a total score of above 36 from a maxi-
mum score of 95,

Terry P. Spradley (23), in his study made ian 1968, found that the
American College Testing Program (A.C.T.) could be justified ag pre-
dictors of success in a two year post-high technical institute.

Minimum A.C,T. scores for success in business data pro-
cessing can be predicted from regression analysis. The

results of the regression equation analysis indicated that

potential students should have minimum A.C.T. scores of

English 15, Mathematics 14, Social Science 16, Natural

Science 16, Composite 17, and have some mathematics beyond

Algebra I in order to expect success in business data

processing as indicated by a 2.0 (€} grade average or
better.

Altus Junior College

Altus Junior College was established in 1926 as a coeducational
college. The college is under the lecal control of the Altus Public
School District. The college offers basic university-parallel courses
in liberal arts,

Altus Junior College is fully accredited. It is a member of the
Oklahoma Association of Junior Colleges, approved by the Oklahoma

Regents for Higher Education. Students may transfer credits to any
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senior college. The college is authorized by the Oklahoma Regentz for
Higher Education to offer the full two-year course leading to an
Associate of Arts Degree (1).

Technical education in the field of business data processing
began with the fall term, 1966. The department had two data processing
instructors and followed a curriculum suggested by the State Board of

Vocational-Technical Education (See Appendix C).
Cameron State College

The State legislature of Oklahoma on May 20, 1908, created six
district agricultural schools of a secondary grade for instruction in
agriculture and mechanics. A group of businessmen, working with the
Chamber of Commerce, purchased 160 acres of land west of Lawtom. The
school was named for E. D. Cameron who was then State Superintendent of
Schools (7).

The school was located temporarily in the basement of a Lawton
business building. In November, 1909, Cameron opened with a faculty of
six and a student body of one hundred and eight students. The institu-
tion moved into a three story brick building in March, 1911, on the
present site of Cameron College.

Cameron College is accredited by the North Central Association of
Colleges and Secondary Schools and is a member of the American Associa-
tion of Junior Colleges. It awards the Associate in Arts Degree ov
a Certificate of Completion (7).

Technical education in the field of business data processing
began in September, 1966. The courses offered followed basically the

suggested curriculum of the Oklahoma State Board for Vocational-
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Technical Education (See Appendix C). The technical education depart-

ment began with two instructors.
Eastern Oklahoma State College

Eastern Oklahoma State College was‘established by the State in
1909 as the Oklahoma School of Mines and Metalurgy, offering degrees
in engineering. The school was closed during World War I, but in 1920
it reopened with mining engineering and trade and industrial education
courses for disabled veterans comprising the curriculum.

Mining engineering was discontinued in 1924 with the addition to
the college program of teacher training and extension courses for
miners. The State Legislature changed the name of the schoocl to
Eastern Oklahoma College in 1927, and gave it authority to provide
trade and indugtrial courses on a pre-cocllege level, and to issue
degrees, diplomas, and certificates (11).

The Associate Degree is awarded after completion of require-
ments. Eastern is officially accredited by the North Central Associa-
tion of Colleges and Secondary Schools and all Oklahoma State School
Accrediting Agepciesa It is a member of the American Association of
Junior Colleges, Council of North Central Junior Colleges, and the
American Council of Education (11).

The two year technical program in data processing began with the
fall term of 1966 (See Appendix C). The department had one data pro-
gessing instructor and became a part of the business division. A one
year special program in data processing may be pursued in lieu of the

two year technical program.
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Northern Oklahoma College

On March 1, 1901, the legislative assembly of Oklahoma Territory
passed an act appropriating money for the establishment of the
University Preparatory School to be located at Tonkawa. The following
September the doors of the new school opened with two hundred and
twenty-seven men and women enrolled.

The College Department was established in 1920, and the institu-
tion became a fully accredited junior college. The name was changed to
Northern Oklaheoma Junior College by an act of the state 1egislaturé"
in 1941, Further changes were made in 1965 with the passage of the
Higher Education Code by the state legislature. This changed the
institution's official name to Northern Oklahoma College, as well as
expanding its Board of Regents from three to five men (18).

Northern Oklahoma College is a member of the North Central
Association of Colleges and Secondary Schools, Council of North Central
Junior Colleges. 1t offers the Associate in Arts Degree, the Associate
in Business Degree, the Associate in Science Degree, or the Junior
College Certificate (18).

The school cifers technical, business, and vocational programs.
The data processing curriculum has been taught for several years (See
Appendix C). It is staffed by one data processing instructer and
ralies upon him for total education. At the present time the depart-

ment is upgrading equipment and the curriculum.

Northeastern Oklahgma Agricultural

and Mechanical College

Northeastern Oklahoma A & M College had its beginning in 1919
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when the governor signed a bill creating the Miami School of Mines. 4
. special Board of Regents, authorized under House Bill 352, at once
organized the scheool so that it offered only college work, largely of
a scientific nature (17).

Classes were held in the Mining and Exchange Building in Miami
for one year. In 1920 the institution moved into a new building
located on forty acres of land donated by the citizeuns of Miami. Here
it operated as a school of mines untii 1925, at which time the legis-
lature changed the name of the school to Northeastera Oklahoma Junior
College, and general collegiate courses were added to the curriculum.
Control of the college remained in the hands of the special Board of
Regents until 1939 when the school and the six teachers colleges were
placed under the supervision of the Board of Regents of the State
Colleges (17). By an act of the state legislature in April, 1943, the
name of the college was changed to Northeastern Oklahoma Agricultural
and Mechanical College.

Northeastern Oklahoma A & M College is fully accredited by our
state institutions and by the North Central Association of Colleges and
Secondary Schools. 1t offers the Associate in Arts Degree for gradua-
tion when students complete vequirements (17).

A data processing curriculum is offered in the Business Education
Division (See Appendix C). This curriculum is staffed by four data
processing instructors to prepare the graduate for employment in a

variety of positions in the field of business data processing.
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0SU Technical Institute

Oklahoma City Branch

The Oklahoma City Technical Institute was established in 1961.
The institute 1s a cooperative project among Oklahoma State University,
the Oklahoma City Public Schools, the State Board of Vocational
Education, Oklahoma City University, and leaders in local business and
industry. The institute is also a division of the 08U College of
Engineering. It offers seven two year college programs. OCraduates of
these programs are awarded an Associate Degree in Technology (20).

A computer programming technology curricelum is offered to help
meet the demands of business, industry, and science (See Appendix C}.
This curyiculum preduces technicians who can work side by side with the

engineer or scientist to help analyze the specific problem at hand.

Oklahoma State Tech, Okmulgee

The Oklahoma State University, Stillwater, Oklaboma, organized
the Okmulgee Branch on October 1, 1%46. The school serves the areas of
vocational and technical education. The school has become known as
Oklahoma State Tech, and is located on the eastern edge of Okmulgee.

The courses at Oklshoma State Tech are approved by the Board of
Regents for the Oklahoma State University and the Agricultural and
Mechanical Colleges, the Oklahoma State Regents for Higher Education,
and the Oklahoma State Accrediting Agency. To receive a Certificate of
Accomplishment the student must complete all units of instruction (19).

The data processing curriculum has the objective of training pro-
grammers and systems analysts (See Appendix C). The four trimester

progran will afford the student an opportunity of being able to meet
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the demands of this electronic era. The program is staffed by four

data processing instructors,
Bartlesville Area Vocational-Technical Center

The Bartlesville Area School was established in 1968, The school
is a cooperative project among surrounding high schools, the State
Board of Vocational Education, and leaders in loecal business and
industry. The school is a composite of both high school and post-high
school technical programs.

The data processing program at the school is approved by the
Oklahoma State Accrediting Agency, the Oklahoma State Office for
Vocational Education, and by the Veterans Administration. A Certifi-
cate of Technical Training is awarded for successful completion (4).

The two year technical program in data processing (See Appendix
C) began with the fall term of 1968. The department had one data
processing instructor. A special night course in ptmgramming‘ﬁag also

offered to up-grade and retrain personnel.
Duncan Area Vocational-Technical Center

The Duncan Board of Education authorized the construction of new
buildings, on available land near the Duncan High School. This action
established the asrea school and its doors opened for the fall term in
1966, The school included programs for both high school and pest-high
school students.

The courses at the Duncan Area School are approved by the
Oklahoma State Accrediting Agency, the Veterans Adwinistration, and the

Oklahoma State Office for Vocational Education. To receive a Cevrti-
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ficate of Accomplishment the student must complete all units of
instruction (10},

The data processing curriculum (See Appendix C) is offered in the
technical education department., The program is in conjunction with the
Oklahoma state-wide computer system. The program is staffed by two

data processing instructors.
0. T. Autry Area Vocational-Technical Center

The Enid Board of Education in cooperation with business and
industry organized the O. T. Autry Area Vocational-Technical Center
which opened for the first time in September, 1967. The school is a
composite of both high school programs, post-high school technical
programs, and up-grade and retraining programs. The school is located
on the northwest edge of Enid with all modern facilities and equipment.

The data processing course at the school is approved by the
Veterans Administration for all the educational programs under their
jurisdictioﬁ, the Oklahoma State Accrediting Agency, and the Oklahoma
State Office for Vocational-Technical Education. A Certificate of
Technical Training is awarded for successful completion (21).

A data processing curriculum (See Appendix () is offered in the
technicél education department in conjunction with the Oklahoma étate—
wide computer system. This program is staffed by two data‘processing
instrugtérs to prepare the graduate for employment of a variety of

positions in the field of business data processing.
Tulsa Area Vocational-~-Technical Center

The Technical Education Division of the Oklahoma State Board for
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Vocational Education developed a state-wide computer science system.
The purpose was to train computer programmers and systems analysts.
The Tulsa Public School Board of Education supported this endeavor

and as a result the school, located on the south side of Tulsa, was ia
operation for the fall semester of 1966 (24).

The course at the school is approved by the Oklahoma State
Accrediting Agency and the Oklahoma StateIOffice for Vocational-
Technical Education. A Certificate is presented for successful
completion,

A data processing curriculum (See Appendix C) is offered in the
technical education department. The program is staffed by two data
processing instructors and two identical programs are conducted each

day.



CHAPTER 1V

ANALYSIS OF CATALOGUE AND

QUESTIONNAIRE DATA

An analysis of the course offefings in the catalogues for each
of five junior colleges, two technical institutions, four area schools,
and selected knowledge areas of one hundred nine businesses is given
in this chapter to reveal the status of computer programming techunology

in business data processing.
Analysis of Catalogue Data

The departmental titles present an insight into the educational
programs offered. Table 1T condenses the titles of the departments.
Out of the eleven schools in this study, only one has a department
title other than "data processing technology". Oklahoma State Tech
was listed under the business education department, Only four post-
high school institutions had a further breakdown of titles. Three
schools are included in business division and one in the business
education division. These four schools are (ameron State College,
Eastern Oklahoma State College, Northern Oklahoma College, and North-
eastern Oklahoma A & M College. With all schools emphasis was being
placed upon curriculum areas in the field of data processing, "computer
programming technology”.

Data processing instructors are few in number when compared to

25
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TABLE II

ISTING OF DATA PROCESSING TITLES IN SELECTED INSTITUTIONS

School Department Division
Altus Junior College EDP Technoliogy
Cameron State College EDP Technology Business
Eastern Oklahoma State College EDP Technology Business
Northern Oklahoma Colliege ED? Technology Business

Northeastern Oklahoma A & M Cellege

osU Teéh Ingtitute, Oklahoma City Branch
Oklshoma State Tech

Bartlesville Area Voc-Tec Centex

Duncan Area Vocg—~Tec Center

G. T. Autry Area Voc-Tec Center

Tulsa Ares Voe-Tec Center

EDP Technology

EDP Technology -
Buginess Education
EDP Technology

EDP Technology

EDP Technology

EDP Technology

Business Education

Y o
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the number of other techmical education inst¢ructors. As shown in Table
LTI, there are twenty-four data processing iustrvuctors in tha posL-ldgh
gchool programs in Oklahoma. This table does not dnclude tae persounci
at the Oklghoma City Data Center. The data center has Lwo state
mrployed persounel and three programmers and svstems analvsts fvom the
tadio Corporation of America (RCA). These five additional personnel

lend support to the state-wide program.

TABLE III

NUMBER OF DATA PROCESSING INSTRUCTORS IN
ELEVEN OKLAHOMA POST-HIGH SCHOOLS

Institution No. of Instructors
Altus Junior College 2
Cameron State College 2
Eastern Oklahoma State College L
Northern Oklahoma College i
Northeastern Oklahoma A & M College 4
OSU Tech Imstitute, Okla. City Branch 3
Okléhoma State Tech &
Bartlesville Area Voc~Tech Centerv 1
Duﬁcan Area Voc-Tech Center 2
J. T, Autry Area Voc-Tech Center 2
Tulsa.Area Voe~Tech Center 2
TOTAL 24

v

There was a similarity of courses offered in the data processing

curviculums of the eleven schools. Tables IV, V, VI, and VII jucludu



TABLE IV

COMPARESON OF FIRST SEMESTER COURSE OFFERINGS
YN TERMS OF CREDIT HOURS

Sem. Hours at Each Institution

Course A B €C D EF 66 H I J KL M
ounting I 4 4 3 3 3 3 4 4 4 4 4 6
yebra and Trigonometry 5
llege Algebra 3 3 4
nmunication Skills I, English 333 33 3 3 3 3 3 3
-a Processing Math I 3 3 3 3 3 3 4 3
ectro Mechanical Machines 55 3 3 5 5 5 5 5 5 3 3
ro. to Business Data Processing 2 2 3 2 3 2 2 2 2 3 3
Ldtary Science 2
ientation and Library Science 1
rsonal and Occupational Guidance 1
rsical Education 1 1 1
ygramning I & _ & 4
2ech 3

Total Hours 17 17 16 17 18 16 17 17 17 17 17 18 15

United States Office of Education
Oklahoma State Board for Voc. Educ.
Altus Junior College

Cameron State College

Eastern Oklahoma. State College
Nerthern Oklahoma College
Northeastern Oklahoma A & M College

08U Tech, Oklahoma City
Oklahoma State Tech
Bartlesville Area Center
Duncan Area Center

Enid Area Center

Tulsa Area Center

.

= r*?:u - T

»
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TABLE V

COMPARISON OF SECOND SEMESTER COURSE OFFERINGS
IN TERMS OF CREDIT HOURS

Semester Hours at Each Institution

Course A B CDEVF GG HI J KULM
\ccounting II 4 4 3 3 3 3 4 4 4 4 4 3
Analytical Geometry 3
communication S$kills II, English 3 3 3 3 3 3
Computer Programming I 4 4 4 5 4 4 4 4 6
Computer Programming II 4 4 5
Data Processing Applications 2 2 2 2 2 2 2 2 3
dJata Processing Math II 45 4 3 4 3 4 L 4 4 4 3
Electro Mechanical Machines II 3 3
sovernment, American 3
{istory, American 3 3
[ntro. to Programming Systems 3
filitary Science 2
fodern Business 2 3
Jffice Training 2
Physical Education 1 1
Statistics 2
lechnical Writing 3 3 3 3
[rigonometry 3

Total Hours 17 17 16 19 19 18 16 16 17 17 17 18 15
A\, United States Office of Education H, 0SU Tech, Oklahoma City
8. Oklahoma State Board for Voc. Educ. I, Oklahoma State Tech
C. Altus Junior College J. Bartlesville Area Center
D. Cameron State College K. Duncan Area Center
E. Eastern Oklahoma State College L. Enid Area Center
. Northern Oklahoma College M. Tulsa Area Center

3. Northeastern Oklahoma A & M College
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COMPARISON OF THIRD SEMESTER COURSE OFFERINGS
IN TERMS OF CREDIT HOURS

Semester Hours at Each Institution

Course A B CDEF G HI J KULM
\ccounting I 3
nalysis I 3
pplied Calculus 5
oolean and Matrix Algebra 3
Jusiness Organization 3 2 3 3 3 2 2 2
0BOL Programming 4 5
oliege Algebra 3
omputer Programming IT 5 4 4 4 3 4 4 4 4 3
ost Accounting 3 3 3 3 3 3 3 3 3 3
conomics 3
'ORTRAN Programming 4 4 5 4 4 4 6
overnment , American 3 3
l[istory, American 3 3
[ilitary Science 2
hysical Education I 21
'rogramming Systems 3 3 4 4 3
tatistics 3 4 3 3 4 4 4 & 3
echnical Report Writing 3
Total Hours 17 17 16 18 17 17 17 18 17 17 17 18 15
L, United States Office of Education H, 08U Tech, Oklahoma City
}. Oklahoma State Board for Voc. Educ. I. Oklghoma State Tech
', Altus Junior College J. Bartlesville Area Center
), Cameron State College K. Duncan Area Center
.. Eastern Oklahoma State College L. Enid Area Centex
". Northern Oklahoma College M. Tulsa Area Center

. Northeastern Oklahoma A & M Colliege
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TABLE VII

COMPARISON OF FOURTH SEMESTER COURSE OFFERINGS
IN TERMS OF CREDIT HOURS

Semester Hours at Each Institution

Course A B CDEF GG H I J K L M
Accounting IX 3
Advanced Programming Programs 2 2
Advanced Programming Systems 6 5 4 6 5 5 5 3 5
Analysis 1II » 5
COBOL Programming 4 4 3 6 4 4 4 5
Data Processing Project 2 2 3 2 2 2 2 2 2 2
Economics 3
FORTIRAN Programming 4 3 3 4
Govermment, American 3 3 3
Military Scieuce 2
Physical Education 1 2 1
Statistics 3 4
Systems Design and Development 45 & 3 2 4 4 & & 4 4 & & 3}
Technical Report Writing 3

Total Hours 15 15 14 14 37 17 15 17 15 15 15 17 15
A. United States Office of Education H, OSU Tech, Oklaboma City
B. Oklszhoma State Board for Voc. Educ. I. Oklahoma State Tech
€. Altus Junior College J. Bartlesgville Avea Centerx
D, Cameron State College K. Duncan Area Center
E. Eastern Oklahoma State College L. Enid Arxrea Center
F. Northern Oklahoma College M. Tulsa Area Center

G. Northeastern Oklahoma A & M College
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.courses -offered in data processing and the number of semester hours of
credit offered in each subject pertaining to the first, second, third,
and fourth semesters respectively. The course was recorded by the
title which best describes the content of the course. The course
listed as I or II was one in which a sequence of courses was offered,
with the II designating more advanced work. At the time of the study,
no college credit was allowed in the fodr area schools and Oklahonma
State Tech. Advanced standing exams are available to the students of
these five schools.

A categorical breakdown of the courses into five subject matter
areas lends further knowledge to the programs. The subject matter
areas are: general education, mathematics, business, auxiliary tech-
nical, and computer technology., For the'readeris benefit, a brief
description of the courses in each subject matter area is listed below:

1. General education: communication skills, English, personal

and occupational guidance, physical education, and the humanities

and social science,

2, Mathematics; data processing mathematics, college algebra,

trigonometry, geometry, analysis, and applied calculus.

3. Business: accounting, statistics9 business organization, and ‘

cost accounting.

4. Auxiliary technical: electro mechapical machines, and

technical writing.

5., Computer technology: introdﬁction to business data pro-

cessing, programming, COBOL, FORTRAN, programming systems, data

processing project, and systems design and development.

Percentage values relative to the state-wide course hours of
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instruction in each category, by the semester, are presented in Table
VIII. The analysis of this table iilustrates the fact that general
edugation and mathematics are presented early in all programs, and
these two categories represent 13.1 and 12.2 percent respectively of
the total hoursf The auxiliary technical courses were presented early
to allow students to become familiar with the field of daté processing.
These courses comprise 8.6 percent of the total program. Business
courses have a high concentration in the first three semesters; 21.1,
23.6, and 37.0 percents respectively, and 22.9 percent of the total
hours. The courses in computer technology advanced as indicated by
18.9, 33.8, 43.4, and 80.2 percents respectively for each semester.
Table VIII shows that approximately three-fourths (74.7
percent) of the hours of instructioﬁ were in the categories of busi-

ness, auxiliary technical, and computer technology.
Analysis of Questionnaire Data

The questionnaire survey was conducted with the intent of des-
cribing knowledge areas that exist, present or future in business, and
comparing them with existing programs and objectives. The question-
naire was used to obtain insight to the instructional program, the
characteristics of business needs, and the status of the program.

The questionnaire was sent to one hundred fifty businesses in
the State of Oklahoma which employ programmers énd systems analysts.
These names and addresses were obtained from the State Department of
Vocational Education, Department of Technical Education. Names and
addresses of those businesses to whom the questionnaire was sent may

be found in Appendix A. Appeﬁdix B includes a copy of the question-
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LISTING OF CREDIT HOUR RANGE AND PERCENT OF TOTAIL HOURS
FOR EACH SUBJECT MATTER AREA BY SEMESTER

General Auxiliary  Computer
Education Mathematics  Business  Technical Techonology
lst Semester
Hour Range 3 -~ 4 2~ 3 3~ 4 3~ 4 3~ 4
Avg. Hours 3.36 2.64 3.45 3.82 3.09
Percent 20.6 16.1 21,1 23.3 18.9
Znd Semester
Hour Range 2 - 3 3 -4 4 « 5 1 -2 & = 7
Avg. Hours 2.64 3.55 4.18 1.36 6.18
Percent 14.9 20.0 23.6 7.7 33.8
3rd Semester
Hour Range 1 ~ 2 1 -2 6 - 7 0-~1 7~ 8
Avg. Hours  1.64 1.45 6.36 .27 7.45
Percent 9.5 8.5 37.0 1.6 43.4
4th Semester
Hour Range 1 - 2 0 -1 P2 g~ 1 12 - 13
Avg. Hours 1,09 .45 i.18 .27 12,18
Percent 7.2 3.0 7.8 1.8 80,2
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naire, along with a transmittal letter stating the purposes of the
study.

After a period of four weeks, a follow-up letter was sent to
those installations not respouding to the questionnaire in order to
obtain a snbstantia& return., Out of the one hundred fifty question-
naires mailed, one hundred nine were returned, for a 72.7 percent
return.

'For purposes of analysis, responses to the items in the question-
naire were tabulated and analyzed. Tables will be used in’ presenting
the datat All data‘analyaed will be based onvthe 1nformat10n received
fr0m=thé;6ne hundred nine installations. Thedquestionnaire was devel-
opea*in"shch a manner as to include three-possible choicés toé each
item: required, preferred ‘and not required.. This study will treat
all choices in a comparative manner, and establish critical knowledge
areas from the installations sampled.‘ / S

“The summarization of the questionnaire shown in Table IX llStS
the:number of responses and its percentage in each of the'twenty-two
knowledge areas. The stated knowledge areas had a total ‘of -1500"
responses in the required and preferred choices for a percentageiof
62:5. Technical report writing received a one hundred percent ’
response for required and preferred chcices.

The survey dealt withﬁbusiness courses primarily in the areas of
accounting, cost accounting, business statistics, economics, and
history—governmentr Accounting, cost acconnting, and bnsiness sta—
tistics compiled percentages‘of 90.8, 90.8; and 81.7 respectively.
History-government and econg@ics subject matter were rated lower with

50.5 and 34.9 percents respectively, The survey data indicates that



TABLE IX

OKLAHOMA BUSINESS AND INDUSTRY RATINGS IN TWENTIY-TWO
KNOWLEDGE AREAS OF DATA PROCESSING

Business and Industry Ratings

Knowledge Area

Required Preferred Not Réquired
Number Percent Number Percent Number Percent

Economics i1 10.1 37 24.8 71 65.1
History—~Government 22 20.2 33 30.3 54 50.5
Accounting 83 76.1 16 14.7 10 9.2
Cost Accounting 75 68.8 24 22.0 10 9.2
Business Statistics 51 46.8 38 34.9 20 18.3
Technical Report Writing 102 93.6 7 6.4 0 0.0
Data Processing Mathematics 76 69.7 28 25.7 5 4,6
College Algebra 21 19.3 24 22.0 64 58.7
Advanced Mathematics 6 5.5 19 17.4 84 77.1
Unit Record Equipment 23 21.1 49 45.0 37 33.9
2nd Generation Central Processing Units 21 19.3 16 14.7 72 66.0

Q¢



TABLE IX {(continued)

3rd Generation Central Processing Units
Basic Machine Language Programming
Assembler Language Programming

COBOL Programming

FORTRAN Programming

RPG Programming

Advanced Compiler Languages

Random Access Concepts

Magnetic Tape Concepts

Monitor Systems Concepts

Business Systems Degign and Development

29

12

39

83

14

35.8

76.1

12.8

32.1

30.3

58.7

52.3

17.4

57

27

22

23

19

41

24

21

27

22

43

52.3

24.8

20.2

21.1

17.4

37.6

22.0

19.3

24.8

20.2

39.5

23

70

48

21.
64.

4k,

69.

30.

72.

50.

16.

27,

43.

L€



38

advancg@wmathematics was rarely required with only 5.5 pgfggnta:espond~
ing to this item. Dataiprocessing,mathematics and algebra apﬁééled
most”;q ;he business data processing installations. Thesg,gwg;éreas
had 95.4 and 41.3 percents respectively from the choices of required
and preferred. The survey showed 66.1 percent of the responses, re-
quired and preferred, in the area of uﬁit record equipment. Approxi-
mately two-thirds (66 pércent) responded that knowledge on second -
generation central proéessing units was not required. The majority j;_
indicated a strong trend to the third generation central processing |
units. A percentage of 78.9 installations were influenced by this
latest development of equipment.

The programming languages had emphasis placed upon CQBOL, RPG,
dnd Assembly as the three most widely used in business siéuations.

The language of COBOL had responses, required and preferred, of 97.2
percent. Only 2.8 percent of the installations indicated that COBOL
was not required. Approximately two-thirds of the installations -
desired a need for both RPG and Assembly language programming. FORTRAN
and basic machine language programming were the least required for
systems operation within the installations surveyed. Advanced compiler
languages, as indicated in Table IX, were required by only six of the
installations.

A knowledge of business systems design and develcpment was
indicated as being required or preferred by 56.9 percent of the
installations. The concepts of magnetic tape and disc were important
areas to the business operation. Supervisory concepts, under the con-
trol of a monitor system, received almost three-fourths (72.5 percent)

of the required and preferred choices in the businesses.



The knowledge areas representing 50 percent or more of the re-
quired and preferred responses are listed in Table X. The fifteen
knowledges listed indicate critical areas in the selection of pfb-

grammers and systems analysts,

TABLE X

OKLAHOMA'S CRITICAL KNOWLEDGE AREAS FOR
PROGRAMMERS AND SYSTEMS ANALYSTS

3rd Generation Central Processing Units
Accounting

Assembler Language Programming

Business Statistics

Business Systems Design and Development
COBOL Programming

Cost Accounting

Data Processing Mathematics
History~Government

Magnetic Tape Concepts

Monitor Systems Concepts

Random Access Conceﬁtq

RPG Programming

Technical Report Writing

Unit Record Equipment




CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

In Chapter I the statement of the problem, scope of this study,
procedures, and expected ocutcomes were presented.

Chapter II presepted a brief early history of the development of
data processing equipment. In section two a brief historical develop-
ment of this equipment in higher education was discussed. The third
section presented a review of several research reports which were
related to this to this study.

The development of five junior colleges, two technical institu-
tions, and four area schools was presented in Chapter III. This
chapter gave a brief background of data processing at each school.

In Chapter IV an analysis of the data processing programs in each
school catalogue and of the business questiocumnaire findings was pre-
sented. Section one dealt with the school curricula., Section two

analyzed the possible needs of business.
Summary

The specific problem of this study was concerned with the busi-
ness data processing instructional programs in selected Oklahoma post-
high school institutions fulfilling the knowledge area requirements of
Oklahoma business and industry.

The research questions of this study were:

40
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1. Do the post-~high school business data processing programs

in Oklahoma include knowledge areas deemed appropriate by the

Oklahoma business and industrial concerns?

2. Are the post-high school business data processing programs

in Oklahoma designed in accordance with the curriculum suggested

by the State Department of Vocational and Technical Education?

The eleven schools were pres#ented by department titles and only
one had a department title other than ''data processing technology".
This one school was in the business education department. Three schools
were included in the business division and one in the business educa-
tion division. Only these four schools were in a division. Tables
listed all courses offered in each of the four semesters for each
school. The suggested curricula of the Oklahoma State Department of
Vocational Education and of the United States Office of Education were
presented to be compared with the existing programs. Approximately
three-fourths of the hours of instruction were in the categories of
business, auxiliary technical, and computer technology.

The questionnaire survey was conducted with the intent of des-
cribing knowledge areas that existed in Oklahoma business and industrial
installations. The number of responses in each of the twenty-two
knowledge areas surveyed were listed. Oklahoma's critical knowledge
areas for programmers and systems analysts included third generation
central processing units, accounting, assembly language, business sta-
tistics, business systems design and development, COBOL programming,
cost accounting, and data processing mathematics. Also included were
history and government, magnetic tape concepts, random access concepts,

RPG programming, technical report writing, and unit record equipment.
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Conclusions

The department titles indicate that the school administrators
and the instructional staff are involved with the new field of data
processing. The curriculum suggested by the Oklahoma State Department
of Vocational Education is receiving major emphasis in the business
data processing programs. The programs also parallel the guide from
the United States Office of Education developed by Maurice W. Ronev.
The categorical relationship is important when compared to the objec-
tives of the State Department of Vocational Education. These
objectives are to train business programmers, systems analysts, and
for other data processing positions which do not generally require a
baccalavreate degree.

Analysis of the twenty-two knowledge areas surveyed in Oklahoma
business installations revealed fifteen knowledge areas which should
be in an instructional program for business data processing. These
fifteen knowledge areas are incorporated into the course of study in
the school programs. These kunowledge areas suggest that business
organizations would like to have programmers and systems analysts well
equipped with a background in business and computer technology.

Business and industry in Oklahoma expect to employ competent
technicians who will require a minimum amount of on-the-job training.
Oklahoma does have programs in business data processing to meet the
educational requirements of Oklahoma business and industry.

The findingé of this study indicate that existing curvicula in
the Okiahoma post~high schogl business data processing programs did
include knowledge areas ﬁhich Oklahoma business and induﬁtry deemed

appropriate. Oklahoma post-high school business data prggrgpgg at



this time, do not need major changes. It is also concluded that the
programs are designed in accordance with the curriculum suggested by

the State Department of Vocational Education.
Recommendations

A reader of this study.should gain an awareness of the business
data processing programs in Oklahoma, the beginning, its development,
and what may be expected for the near future. The author noted
additional areas which should be investigated further. They are:

1. A continued analysis should be carried on for the programs

in business data processing in the State of Oklahoma.

2. The placement ofvbusiness data processing graduates in

business and industry needs to be studied.

3. The procedures for the selection of qualified students

should be reviewed,

4, A criteria for evaluating student éroficiency and progress

measurement should be established for the various curricula.
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NAMES AND LOCATIONS OF OKLAHOMA DATA PROCESSING INSTALLATIONS

Installation Name

Allis Chalmers Mfg. Company

Amerada Petroleum Company

American Airlines

American General Life Insurance Company
American Iron and Machine Workers Company
American Fidelity Assurance

American Metal Climax

Anderson Wholesale

Apco 0il Corporation

Atlas Life Insurance Company

AVCO Corporation

Bartlett-Collings Company, Inc.

Benhum and Blair Construction Company
Black Sivalls and Bryson

Blackwell Zinc Company

Blue Cross-Blue Shield

Braden Aermotor Corporation
Brown-Dunkin Company

Brunswick Zebco Plant

Bunte Candies, Inec.

Canadian Valley Electric

CCI Cerporation, Crane, Carrier

Century Geophysical Corporation

Central Merchandise Company

Central National Bank and Trust Company
Champlin Petroleum Company

Cities Service Company

Cities Service 0il Company

Citizens National Bank

City National Bank

City of Midwest City

City of Oklahoma City

City of Oklahoma City, Personnel Department
City of Stillwater

City of Tulsa

Commercial National Bank

Computer Consulting Corporation
Computeyr Service Center

Continental 0il Company

Data Control Company

Data Processing Association

Department of Interior-Mines

Douglas Aircraft Company, Inc.

Dowell Chemical Company

Federal Aviation Adminstration

Farmers and Merchants State Bank

Felix Sylvanus

Fidelity National Bank and Trust Company
First National Bank and Trust Company
Fleming Company

Location

Oklahoma City-
Tulsa.-

Tulsa-

Tulsa.
Oklahoma City -
Oklahoma City .
Blackwell
Muskogee
Oklahoma City-~
Tulsa -

Tulsa ~
Sapulpa
Oklahoma City..
Oklahoma City.
Blackwell
Tulsa .

Broken Arrow
Tulsa.

Tulsa .-
Oklahoma City-~
Seminole
Tulsa -

Tulsa -
Oklahoma City--
Enid

Enid

Ponca City
Bartlesville
Muskogee
Oklahoma City <
Midwest City
Oklahoma City.
Oklahoma City.
Stillwater
Tulsa -
Muskogee
Norman

Tulsa -

Ponea City
Tulsa -

Tulsa .

Tulsa _.

Tulsa .

Tulsa _
Oklahoma City _
Tulsa ..
Oklahoma City..
Oklahoma City _
Oklahoma City
Oklahoma City _
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Installation Name

Fred Cooper, Inc.

Froug Company

General Electric Company
Globe Life and Accident Insurance
Groendyke Transportation
Gulf 0il Company
Halliburton Company
Happy Company

Hayes International
Helmerich and Payne Inc,
Hillcrest Medical Center

Home Federal Savings and Loan Association

Humble 0il and Refining Company
Industrial Fabricating

Inter State Library

Jarboe Sales Company

John Roberts, Inec.

Kerr McGee 0il Industries

Kingwood Oil Company

Liberty National Bank and Trust
Loffland Brothers Company
Macklanburg Duncan Company

Metro Data Center

Mid American Pipeline Company

Mid Continental Life Insurance
Midwester Instrument, Inc.
Midwestern Life Insurance

National Bank of Tulsa

National Tank Company

National Trailer Company

Nelson Electric

North American Aviation

North American Rockwell: Corporation
North American Rockwell Corporation
Northeastern State College
Oklahoma Army National Guard
Oklaghoma City Board of Education
Oklahoma Department of Highways
Oklahoma Drug Sales

Oklahoma Farm Bureau Mutual
Oklahoma Gas and Electric Company
Oklahoma Mortgage Company
Oklshoma Natural Gas Company
Oklahoma Public Welfare Department
Oklahoma Publishing Company

Oral Roberts Evangelist University
PAM Data Center

Pan American Petroleum Corporation
Peoples State Bank

Petroleum Publishing Company
Phillips Petroleum Company
Pioneer Telephone Company

Location

Tulsa.-

Tulsa-
Oklahoma City -
Oklahoma City.
Enid

Oklahoma City -
Duncan

Tulsa -~
Midwest City
Tulsa _

Tulsa .

Tulsa -

Tulsa -~
Tulsa -~
Oklahoma City.-
Tulsa -

Norman
Oklahoma City..
Oklahoma City _
Oklahoma City .
Tulsa .

Tulsa.

Tulsa.

Tulsa ~
Oklahoma City-~
Tulsa.

Enid ~

Tulsa.

Tulsa ..

Tulsa ~

Tulsa ..
MecAlester
Tulsa -

Bethany
Talequah
Oklahoma City..
Oklahoma City..
Oklahoma City_
Lawton
Oklahoma City.
Oklshoma City-
Oklahoma City..
Tulsa —
Oklahoma City=-
Oklahoma City.
Tulsa -

Enid

Tulsa.

Tulsa
Tulsa ~
Bartlesville
Kingfisher
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Installation Name

Pittsburg Plate Glass Company
Ponca City Savings

Pontiac Division GMC

Publiec Service Company

Pure Milk Produce

Republiec Supply Company

Reserve National Insurance
Robberson Steel Company
Serivner-Stevens Company
Seampruff, Inec.

Security Bank

Seismograph Service Corporation
Service Air Ine.

Service Bureau Corporation
Service Pipe Line

Sinelair 0il and Gas Company
Shawnee Industries

Shell 0il Company

Skelly 0il Company

Sohio Petroleum Company
Southwest Distributor Company
Southwest Insurance Company
Southwestern Bell Telephone Company
Southwestern Computing Service
Sperry Rand Corporation

St. Anthony Hospital

Standard Life and Accident Insurance
Statistical Computing Center
Sunray DX 0il Company

Sylvania Electrie Products, Inc.
Terminal Distributing Company
Texaco Ine.

T. G. & Y.

Tidewater 0il Company

Tinker Air Force Base

Tri-State Insurance Company
Tulsa Rig Reel Manufacturing Company
Tuloma Gas Products

Union Equity COOP Exchange
Union National Bank

Unit Parts Company

United Founders

U. S. Gypsum Company

West and Mikesell

Westinghouse Air Brake Company
Western Electric Company
Veterans Administration

Video Independent Theater

Location

Henryetta

Ponca City

Oklahoma
Tulsa ~

Tulsa .-

Oklahoma
Oklahoma
Cklahoma
Oklahoma

McAlester

City -

City —
City™
City-
City .

Poneca City

Tulsa-—
Enid
Oklahoma
Tulsa -
Tulsa .
Shavnee
Tulsa -
Tulsa —
Oklahoma
Lawton
Oklahoma
Tulsa <
Tulsa —~
Tulsa -
Oklahoma
Oklahoma
Oklahoma
Tulsa ~
Shawnee
Tulsa .
Tulsa -~
Oklahoma
Oklahoma

City -~

City-—

City -

City-
City -~
City~

City..
City -

Midwest City

Tulsa _
Tulsa -
Tulsa .
Enid

Bartlesville

Oklahoma
Oklahoma
Southard
Clinton
Enid
Oklahoma
Muskogee
Oklahoma

City .
City _

City __

City

49



APPENDIX B

LETITER AND QUESTIONNAIRE

USED IN THE STUDY

50



51

December 10, 1968

(Name of Business this form
letter was mailed to)

Dear Sir:

Technical education business data processing programs have been
developed in the State of Oklahoma for the training of programmers
and systems analysts. To adequately analyze these programs, the
participation of professional personnel directing the operation of
all types of data processing installations is essential. It is
desirable to know the status of data processing in Oklahoma so an
evaluation can be made of the state instructional programs.

Request for your participation consists of the enclosed question-
naire, on your needs, and any additional comments or pertinent
information that will assist in making this survey more effective.

This information given by you 1is strictly confidential and will
be handled as research data, available only for analysis. No
information on any specific company will be revealed in the analysis
or final report. Please return the questionnaire to Robert A, Cruce,
0. T. Autry Area Vocational-Technical Center, 1201 West Willow, Enid,
Oklahoma, in the enclosed self-addressed envelope, for which no
postage is needed. The form will remain there until destroyed.

Your cooperation in completing the questionnaire and returning
it to me will be greatly appreciated. May I take this opportunity
to thank you for your time used in fulfilling my request.

Sincerely,

Robert A. Cruce
Data Processing Instructor
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Please check the following indicating your requirements for adequately
trained programmers and systems analysts.

Required (+) Preferred (-) Not Required (blank)

Knowledge Area

Status (+, -, blank)

11,
12,
13.
14,
15,
16,
17.
18.
19,
20.
21.

22,

Economics

History-Government

Accounting

Cost Accounting

Business Statistics

Technical Report Writing

Data Processing Mathematics
College Algebra

Advanced Mathematics

Unit Record Equipment

2nd Generation Central Processing Units
3¥d Generation Central Processing Units
Basiec Machine Language Programming
Assembler Language Programming
COBOL Programming

FORTRAN Programming

R P G Programming

Advanced Compiler Languages

Random Access Concepts

Magnetic Tape Concepts

Monitor Systems Concepts

Business Systems Design and Development

13.
14,
15.
16.
17.
18.
19.
20,
21,

22,




APPENDIX C

BUSINESS DATA PROCESSING CURRICULUMS OF

POST~HIGH INSTITUTES IN OKLAHOMA
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DATA PROCESSING
U. S. OFFICE OF EDUCATION

Washington, D. C.

SUGGESTED CURRICULUM

First Semester

M 103 Data Processing Mathematics 1
C 102 Introduction to Business Data Processing
C 105 Electric Accounting Machines
A 104 Accounting I

G 113 Communications Skills I

Second Semester

M 124 Data Processing Mathematics II
C 122 Data Processing Applications

C 124 Computer Programming I

A 144 Accounting II

G 123 Communications Skills II

Third Semester

C 215 Computer Programming II

C 213 Programming Systems

& 243  Statistices

A 253 Business Organization

A 263 Cost Accounting

Fourth Semester

C 264 Business Systems Design and Development
C 266 Advanced Programming Systems

C 262 Data Processing Field Project
G 263 Social Science '
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DATA PROCESSING
OKLAHOMA STATE BOARD FOR VOCATIONAL-TECHNICAL EDUCATION

Stillwater, Oklahoma

SUGGESTED CURRICULUM

First Semester

Accounting T

Data Processing Mathematics I
Communication Skills I

Electric Accounting Machines
Introduction to Business Data Processing

Second Semester

Accounting II

Data Processing Mathematies II
Technical Writing

Computer Programming I

Data Processing Applications

Third Semester

Cost Accounting
Statistics

Computer Programming II
Business Organization
FORTRAN Programming

Fourth Semester

Systems Design and Development
Programming Systems

COBOL Programming

Data Processing Field Project
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DATA PROCESSING
ALTUS JUNIOR COLLEGE

Altus, Oklahoma

CURRICULUM
First Semester
C 117 Programming I
C 102 Introduction to Business Data Processing
A 104 Accounting I
A 105 Electric Accounting Machines
English
Second Semester
¢ 119 Programming 11
A 144  Accounting II
A 106 Electric Accounting Machines II
M 163 Fundamentals of Mathematics
Third Semester
€ 215 Programming III
A 263 Cost Accounting
M 53 College Algebra
M 243 Statistics
A 253 Introduction to Business
Fourth Semester
C 264 Systems Design and Development
C 225 Programming IV

C 262
C 266

Data Processing Field Project
Advanced Programming
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DATA PROCESSING
CAMERON STATE COLLEGE

Lawton, Oklahoma

CURRICULUM

First Semester

113
112
213
143
123
112
111

English

DP, Intrxoduetion to Data Processing
Accounting I

Mathematics, Algebra

DP, Unit Record Equipment

Military Science, Boys

Physical Education, Girls

Second Semester

123
223
164
244
223
122
121

English

Accounting II

Math, Data Processing

DP, Programming I
History

Military Science, Boys
Physical Education, Girls

Third Semester

233
263
254
2i5
212
211

Cost Accounting

Business Statistics

DP, Programming IT, COBOL
Math, Applied Calculus
Military Science, Boys
Physical Education, Girls

Fourth Semestery

213
264
282
282
222
221

Government

DP, Programming III, FORTRAN

DP, Advanced Programming Problems
DP, Systems Development and Design
Military Science, Boys

Physical Education, Girls
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DATA PROCESSING
EASTERN OKLAHOMA STATE COLLEGE

Wilburton, Oklahoma

CURRICULUM

First Semester

133
103
115
103
213
111

College Algebra

Introduction to Data Processing
Accounting Machines
Communication Skills

Elements of Accounting
Orientation and Library Science

Second Semester

163
i1z
115
223
203
123

Fundamentals of Math

Data Processing Applications
Computer Programming
Accounting II

Communication Skills
American History

Third Semester

205
213
214
223
142

Computer Programming
Programming Systems
Elementary Math Statistics
Cost Accounting

Physical Education

Fourth Semester

214
216
222
223
152

Business Systems

Advanced Programming Systems
Data Processing Project
American National Government
Physical Education

58



DATA PROCESSING
NORTHERN OKLAHOMA COLLEGE

Tonkawa, Oklahoma

CURRICULUM

First Semester

155
145
i02
101
101

Data Processing

Elementary and College Algebra
Speech

English

Physical Education

Second Semester

153
163
102
151
183
203
102

Data Processing
Data Processing
English

Modern Business
Trigonometry
Office Training
Physical Education

Third Semester

254
i01
201
201
201
103

Data Processing
Government

History

Economics
Accounting
Physical Education

Fourth Semester

256
264
202
202
104

Data Processing
Data Processing
Economics
Accounting
Physical Education
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DATA PROCESSING
NORTHEASTERN OKLAHOMA A & M COLLEGE

Miami, Oklahoma

CURRICULUM

First Semester

103 Mathematics

102 Basic Computing Machines
105> Electro-Mechanical Machines
113 Accounting

113 English

111 Physical Education

Second Semester

124 Mathematics

122 Data Processing Applications

123 Introduction to Programming Systems
123 Accounting

123 TInglish

121 Physical Education

Third Semester

234 Computer Programming I

274 Advanced Programming Systems
113 Government

213 History

113 Introduction to Business

Fourth Semesteyr

266 Computer Programming II

264 Systems Development and Design
262 Data Processing Field Project
243 Data Processing Statistics
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DATA PROCESSING
0SU TECHNICAL INSTITUTE

Oklahoma City, Oklahoma
CURRICULUM

First Semester

1113 Freshman Composition

1715 Algebra and Trigonometry

1214 Data Processing Accounting I

1314 Computer Programming I

1031 Personal and Occupational Guidance

Second Semester

1813 Analytical Geometry

2812 Statistics

1424 Data Processing Accounting II
1524 Computer Programming II

2013 American Government

Third Semester

20153 Beginning Analysis 1

2313 Boolean and Matrix Algebra
2114 Programming Systems

2213 Computer Programming III
2493 American History

Fourth Semester

2115 Beginning Analysis II

1233 Technical Report Writing

2323 Sceientific Programming

2424 Systems Development and Design
{2} Electives



DATA PROCESSING
OKLAHOMA STATE TECH

Okmulgee, Oklahoma

CURRICULUM

First Trimester

Principles of Accounting I

Data Processing Mathematics I
Communications Skills I

Electric Accounting Machines
Introduction to Business Data Processing

Second Trimester

Principles of Accounting II
Data Processing Mathematics II
Technical Report Writing
Computer Programming I

Data Processing Applications

Third Trimester

Cost Accounting
Statistics

Computer Programming II
Business Organization
FORTRAN Programming

Fourth Trimester

Systems Design and Development
Programming Systems

COBOL Programming

Data Processing Field Project
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DATA PROCESSING
BARTLESVILLE AREA VOCATIONAL-TECHNICAL CENTER

Bartlesville, Oklahoma

CURRICULUM

First Semester

Principles of Accounting T

Data Processing Mathematics I
Communications Skills I

Electric Accounting Machines
Introduction to Business Data Processing

Second Semester

Principles of Accounting II
Data Processing Mathematies I1
Technical Report Writing
Computer Programming T

Data Processing Applications

Third Semester

Cost Accounting
Statistics

Computer Programming II
Business Organization
FORTRAN Programming

Fourth Semester

Systems Design and Development
Programming Systems

COBOL Programming

Data Processing Field Project
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DATA PROCESSING
DUNCAN AREA VOCATIONAL-TECHNICAL CENTER

Duncan, Oklahoma

CURRICULUM

First Semester

Principles of Accounting I

Data Processing Mathematics I
Communications Skills T

Electric Accounting Machines
Introduction to Business Data Processing

Second Semester

Principles of Accounting IT
Data Processing Mathematics I1
Technical Report Writing
Computer Programming I

Data Processing Applications

Third Semester

Cost Accounting
Statistics

Computer Programming II
Business Organization
FORTRAN Programming

Fourth Semester

Systems Design and Development
Programming Systems

COBOL Programming

Data Processing Field Project
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DATA PROCESSING
0. T. AUTRY AREA VOCATIONAL-TECHNICAL CENTER

Enid, Oklahoma

CURRICULUM

First Semester

Accounting T

Data Processing Mathematics I
Computer Programming I

Basic Business Computer Concepts
Electro-Mechanical Machines

Second Semester

Accounting II

Data Processing Mathematics II
Introduction to Business
Computer Programming II

Data Processing Applications

Third Semester

Cost Accounting

Technical Report Writing
Programming Systems Analysis
Computer Programming III
Advanced Computer Programming I

Fourth Semester

Data Processing Statistics

Advanced Computer Programming IL
Business Systems Design and Development
Electronic Data Processing Equipment
Data Processing Field Project
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DATA PROCESSING
TULSA AREA VOCATIONAL-TECHNICAL CENTER

Tulsa, Oklahoma

CURRICULUM

First Semester

Data Processing Math I

Introduction to Business Data Processing
Electric Accounting Machines

Accounting I

Second Semester

Data Processing Math II
Accounting II

Computer Programming I

Data Processing Applications

Third Semester

FORTRAN Programming
Cost Accounting
Statistics

Computer Programming II

Fourth Semester

Business Systems Design and Development
Programming Systems

COBOL Programming

Data Processing Field Project.
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