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ABSTRACT
Father than suggest specific course outlines, this

report provides guidance for continued development cf computer
curricula, discusses established principles, and helps to revise
current programs. Junior colleges should offer specialized programs
for students planning to work as professional data proces "ors. TFey
should also provide computer literacy courses for students and offer
education in computer Programing skills for non-data processing
majors. Considerations for implementing and operating data processing
educational programs are: (1) general organization; (2) staffinc; (1)

communication between the high schools and lunior colleges; and (11)

evaluation. There are nine steps in the actual development of such
programs: (1) establish ubjectives; (2) survey the community; (1)

form an advisory committee; (4) determine the organizational
structure; (6) hire or appoint staff; (6) design the curriculum; ('Y)

determine equipment needs and sources; (8) make the equipment
available; and (0) begin. (CA)
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Preface This publidation was developed by the Occupational Edu-
cation Pro Je6t of the American Association of Junior Col-
leges with the assistance of the W. K. Kellogg Foundation.
The project expresses the Association's deep interest in pro-
viding guidance to Junior colleges in the development of
occupational education curricula.

During the past decade, junior colleges have made signifi-
cant contributions to the urgent manpower demands for
highly-skilled technical personnel in the computer field. Many
of the graduates of our junior college programs are now in
key leadership positions in the computer Installations of busi-
ness, industry, and government. f uring this same period, the
technology of the use of the computer has undergone a con-
tinuous series of major changes. The degree of change and
the speed with which It has occurred has placed unprece-
dented pressures on junior colleges to keep pace.

A previous publication of the Association, The Computer
and the Junior College, sought to provide a campus-wide per-
spective for the computer. it is in that context that this discus-
sion about the curriculum is placed. It is the purrose of this
publication to provide guidance and rat/or:hie for fne continu-
ing development of computer curriculum, and to relate prin-
ciples distilled from the milieu by the cumulative years of
successful experience of this national advisory committee.

Gilbert I). Saunders
Specialist In Occupational Education
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Introduction

Recent technological ad co nces just ify conrses designed to
acquaint, all students with the 'importance and perrasiceness of
automated data processing.

The Promise and The Problem
Chances are that computers are here to s'ay. With over 40,000 com-

puters in use in the United States today, and thousands more on order
from manufacturers hard-pressed to meet demands from eager customers,
it seems safe to conclude that computers have beco.ne a permanent aspect
of American life. Each week for the last several months, for example, every
major newspaper in the United States has publshed at least one tic vs
article or editorial about computerswhat they do, what they do wrong,
how they do it and how fast, and, more and more often, how crucial they
have become in the day-to-day commercial and social affairs of men.

Although initially thought of as calculating devices, or, in their earlier
days, as "thinking machines," computers are most widely used in the world
of commerce. Businessmen now embrace computers as the essential
element in their efforts to handle data processing chores virtually Im-
possible to accomplish using any manual or non-automated method.
Producing statements of account for several hundred thousand telephone
subscribers, for instanm simply cannot be done these days without the
use of computers.

The computer has introduced a new set of workways into business and
education. These often increase the pace of intellectual aggressiveness,
causing educators and businessmen to think not only of new questions to
ask but also new ways in which to ask old questions. These questions are
becoming Increasingly more comprehensive and complex; they are coming
faster, and answers are being demanded sooner.

Manufacturers of computing equipment seem just able to keep produc-
tion of their machines close behind demand for them. But this is not the
case with regard to tha availability of men and women who make the
machines work. Professional and trade magazines all bemoan the lack
of trained personnel in data processing.

Enter the Junior College
When the so-r;alled "second generation" of computer systems was

introduced, a few junior colleges began exploring the roles that two-year
schools would play in meeting the need for trained data processing
personnel. this Initial exploration resulted. In 1962, In a U.S. Office of
Education publication containing curriculum guidelines and course out-
lines for data processing in the junior college. The two-year program was
designed to prepare junior college graduates for entry-level Jobs In the
data processing industry.
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Recent developments in computer system design and In techniques by
which computers are used and programmed, suggests a need for new
criteria to evaluate data processing instruction and, consequently, new
methods for the design of data processing curricula. Publications on
the subject become dated for two major reasons. First, computer tech-
nology itself changes rapidly. Second, industry experience in using com-
puting machinery and the experience of educators in teaching students
how to use it continually uncover new aspects of both technique and
pedagogy.

As a result, educators face demanding responsibilities of designing,
maintaining, and evaluating curricular efforts. Not only must current em-
ployment needs of students be considered, but preparation for the next
several years must be implicit in the design of all instructional programs.
This Is difficult enough for non-data processing vocational programs. The
changing nature of data processing as a field of endeavor compounds
the problem. Data processing is today one of the few areas in occupational
training in which each faculty member is called upon to learn more new
things than are his students.

The difficulties, of course, do not justify doing the educational job
poorly. if a college cannot do the job well, for reasons of economics,
personnel, or whatever, then that college should not try to do it.

Providing students with an up-to-date, career-oriented curriculum is
essential if the junior college is to properly discharge its responsibility.
The graduates' growth potential, however, must not be stifled by educa-
tional experiences geared only to meeting the needs of employers today,
many of whose operations do not yet reflect the advanced state of data
processing technology. Learning experiences should not be geared to
meeting the current level of technical competence of available faculty. Of
course, immediate local needs and faculty strengths should not be ignored.
The college must accept the responsibility for providing learning experi-
ences that are timely, that provide for the professional growth of graduates,
and draw on particular strengths and abilities of the teaching staff.

About This Book
This publication considers computers and data processing as a subject

as well as a tool of instruction. It will not attempt to provide epecific course
outlines, but rather it will concentrate on developing guidelines to be used
by those responsible for curriculum design. It will'elso be useful to those
who are faced with the necessity, as almost all are, of revising their current
programs. flew perspectives may be garnered by faculty and admint?lrators
from a description of the computer's multiple roles within the college. Com-
puter studies will, of necessity, be linked with school organization, teaching
personnel, equipment, Interinstitutional articulation, and program evaluation.

Educational institutions often fail to make computer knowledge a part
of every student's curriculum. This publication includes arguments for
general education in computers and data processing, and suggestions on
how it can be handled.

Chapter it of this booklet concerns programs that prepare students
In non -data processing fields who are likely, by virtue of their profession,
to require some skills In data processing, particularly computer program-
ming. Considerations of curricula that should be offered In community
colleges for data processing occupations appear in Chapter III. Parts IV
through VIII treat important considerations for Implementing and operating
data processing educational programs.



1. General Education

One of the purposes of fforiding computer literacy
remore its aura. of "magic."

This section examines data processing as a field of general study for
all students, particularly those who have not chosen it as their profession.
Recent technological advances justify the inclusion in all college curricula
of coursework designed to acquaint students with the importance and
pervasiveness of automated data processing in American life, especially
the digital computer.

in the November 1967 Issue of American Education, R. Louis Bright,
associate commissioner for research, U.S. Office of Education, asked:
"What does this [technological advancement] mean for educators? It
means that unless high schools and colleges start telling their students
how their lives and work will be changed by computers, they are selling
them short."

Toward Computer Literacy
The chief objective of general education courses is to provide students

with a knowledge and understanding of computers equivalent to that
obtained In art, literature, and music surveys. Coursework designed to
develop computer literacya term describing the general understanding
of computers and what they dois highly recommended. Such courses
may be introductory to the professional curriculum, but we should recognize
that the goals of an introductory course may bo different from the goals of
computer literacy courses. Computer literacy should be required of all
college students and of all high school students too, whatever their field
of work might be.

Certain areas of computer literacy are pertinent to all educated persoas:
1. A knowledge and appreciation of the development of automated

data processing techniques and particularly the stored program digital
computer

2. Basic concepts of automated data processing including data storage
and access devices and ?echniques of using than; equipment function,
operation, and control metilods; the stored program concept; and basic
ideas behind data processing systems design

3. The uses to which automated data processing devices are put
4. The social impact of technological advances in computer technology.

In addition to these broad topics, students in certain disciplines need
additional coverage of specific data processing techniques and applica-
tions relevant to their field of study. Students In mathematics, engineering,
and the sciences, for example, should come away from their freshman
and sophomore years with working skills in a procedural programming
language such as FORTRAN.
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The Curriculum for Computer Literacy
Computer literacy can be developed in more than one way. The subject

matter may be integrated into course offerings in social science and
humanities in such a manner that the objectives become a fundamental
part of those courses; or a survey course in data processing may be offered
for general enrollment.

The second of these two alternatives is by far the best; and it is also the
easiest to implement. This is because most non-data processing teachers
today lack sufficient knowledge. Indeed, our experience shows that many
faculty members view computers with anxiety and trepidation, if not with
outright antagonism. Expecting computer literacy to be imparted from
computer-illiterate faculty is unrealistic.

There remains, then, the alternative of offering a general course which
introduces the field to all students. Such a course, familiar in many two-
and four-year colleges, is supported by a number of good textbooks, and
is particularly popular In evening courses for adults.

If the junior college offers a program for data processing majors, it
must answer the question of whether or not the general survey or introduc-
tion course should serve both data processing majors and students who
do not intend to major In the field. It is sometimes argued that if it serves
both parties, it probably will not adequately prepare data processing majors
for advanced work. On the other hand, if two introductory courses are
offered, one for majors and one for non-majors, those students who enroll
in the non-major offering and later decide to major in data processing will
have to take the Introductory course again to get the technical background
they missed.

One of the most important general functions of junior colleges is to
provide opportunities for students to find themselves. Colleges should not
penalize those students who change their minds during the finding process.
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Staff Requirements
If the college offers a major program in data processing, instructors

for the general course can be chosen from among the faculty. Care should
be taken, however, that teachers of the computer literacy course lie
generalists enough to point out to students the relative importance of
computers in relation to other areas of life. A highly specialized instructor
may well overstate the technical values of computer systems while under-
playing their concomitant human and social values and conflicts.

If the college has no major program, teaching faculty may be drawn
from members who have the inclination and the ability to do the job.
The college may operate a data processing installation of its own for ad-
ministrative purposes. Operating personnel of this installation may be able
to serve as part-time teachers of the course, though it is well to be cautious
when employing those who may have become over-specialized.

A Computer for Computer Literacy?
An on-site computer is not raquired for computer literacy education, but

the availability and use of one can enhance students understanding. The
general course provides students with an understanding of how a com-
puter is used In their profession and in everyday life. It is not intended to
provide job skills necessary for computer operators and programmers.

However, one of the underlying purposes of providing computer literacy
is to remove Its aura of "magic." One of the most effective ways to do this
is to have students write simple computer programs which are executed,
and the results returned to them. When students are allowed to execute
their programs themselves, they feel the excitement of h-.ving mastered the
"electronic brain." If it is possible to provide this experience, the general
education course will be far better. But this Is not to say that the college
should acquire a computer solely for that purpose.

If the college has no computer installation of Its own, or even If it has
one, field trips to local commercial and scientific installations, if property
planned, can be of great value. Students like to see computers operate,
and they should not be denied the opportunity if arrangements can be
made with a local business or government installation.

Without planning, a field trip can be a disappointing experience. Care
should be taken to brief students on the data processing application they
will observe. The tour should include an explanation, by company per
sonnel, of the processing steps they will see. The class should view actual
Input documents, the keypunching operations and card production, the
steps involved in transferring cards to tape or disk, and the controls im-
posed for balancing and accuracy. The responsibilities of the computer
operators In running the lob; examples of computer output for the applica-
tion; controls on output; and the final disposition of reports or documents
produced should all be thoroughly reviewed.



II. Education for Students in
Non-Data Processing Professions

Th (.? cn iit1)1( Ca 1'00. ine courseN into exciting
expc rintePtal 8u1)ject8.

This section examines data processing as a subject of study for
students majoring in other occupational or pre-professional areas. Two
broad areasbusiness and sciontilic-technical fieldsare examined.

Business Fields
Every student pursuing a business-related program of study should have

some exposure to the computer and the resultant social and economic
impact of its widespread utilization. Coursework will, naturally, be influ-
enced by the degree to which data processing has already been applied
in firms in the employer community. The curriculum should reflect em-
ployers' plans for Introducing data processing in the future, as well as
graduates' occupational and gaographic mobility.

Objectives A business curriculum should include, in addition to a computer literacy
course, the following topics:

Present and probable applications
Fundamentals of a programming language
Employment considerations

The above list is hardly exhaustive. It is quite possible that a single
introductory course, cross-referenced to other areas of study, may serve
the needs of all non-data processing students. The topics identified above
could be left cpen-ended to permit the inclusion of materials most appro-
priate to the students' areas of study (retailing, transportation, secretarial,
accounting, and others). This approach allows administrators to make
more efficient use of existing personnel, instructional materials, and class-
room facilities. The open-ended sectior, if not the entire course, could
be presented by specialists in me students' major fieldsassuming they
are familiar with related computer applications in business and industry.

Curriculum The major direction for all data processing courses should come from
Considerations specialists and computer curriculum planners. This should not preclude,

howeNer, the Involvement of accountants, social scientists, engineers, and
others. To the extent that they are qualified, non-data processing faculty
should participate In computer education In their respective areas. Not
only will this involvement better assure a reserve of personnel to handle
related courses, it will facilitate integration of subject'matter.

Some carter programs in business should Include more than an Intro-
ductory course. The two-year accounting curriculum ought to specify a
problem or procedure-oriented computer programming language. Addi-
tionally, students majoring In purchasing, distribution, industrial/production



technology, general business, and office machines operations/office ad-
ministration need to know a great deal more about computers and computer
applications than would be covered in an introductory course. Some addi-
tional topics for coverage in the respective areas Include:

Accounting Flowcharting techniques; automated and manual systems and pro-
cedures; inventory, payroll, accounts receivable/payable, and cost account-
ing applications; and COBOL programming techniques. (Students should
be able to write and check out problems found in most introductory texts.)

Technology Inventory, production scheduling, and cost accounting applications; a
knowledge of a computer programming language that takes Into considera-
tion the students' quantitative skills; and systems and procedures.

Business The nature of the position for which these majors should qualify neces-
sitates their familiarization with fundamentals of computer operations in
most areas associated with office work. Additional training for these
students should follow somewhat the same pattern as that of the accounting
major except that breadth rather than depth coverage will be emphasized.

Office Limited hands-on exposure to the computer and peripheral equipment
Operations (on-line and off-line) may be useful for students majoring in this program.

Their training could also include the principles and practices involved in
preparing, transporting, storing, and protecting data files. The degree to
which students are given a more in -depth coverage of data processing
will depend on the extent to which local industry has automated its office
procedures.

Distribution Inventory, distribution cost, and logistical-analytical techniques that are
possible through computer processing should form the core of advanced
training in data processing. It is not necessary to include a programming
language in the distribution major's program of study, but he should be
fully familiar with the services that the data processing center can provide.

Table I illustrates some data processing topics, and business areas in
which these topics might logically be taught.

It is not imperative that separate courses be maintained to provide
advanced education for the non-data processing business programs de-
scribed above. It would seem more feasible to provide one or two second-
level core courses to all students needing common exposure to advanced
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topics. Although these students may not become computer specialists, they
will have a better-than-average knowledge of computers and their use.

If the college does not find it feasible or economical to offer courses
tailor-made to students' programs, It should at least make it possible for
non-majors In business to take advanced courses offered to data process-
ing majors. For those students whose career fields have been greatly
influenced by modern computer applications, a more technical orientation
to subject matter Is preferable to none but Introductory coursework.

SciPntific-Technical Fields
Objectives The computer is a tool that can fit into existing curricula and help convert

routine courses into exciting experimental subjects. The use of computers
In this mode would encompass the following objectives:

1. Develop student appreciation of the computer's role in society both
now and in the foreseeable future.

2. Motivate students and teachers to more individual, challenging
instruction.

3. Enrich existing programs through use of the computer.
4. Develop an early recognition of, and a deeper insight Into, concepts

of mathematics, logic, and science.
5. Encourage faculty and students to apply computer concepts crea-

tively to other areas of the instructional program.

Curriculum Perhaps the most exciting application of computer technology In the
Consider.tions curriculum of today's schools is in the area of problem solvingthe use

of a computer to assist in the study of problems of an existing, non-
computer curriculum. In this sense, problem solving is said to be curriculum-
oriented, not computer-oriented.

The incorporation of problem solving into an existing curriculum can
provide meaningful, challenging exercises, and the type of problems that
allow computation to be eliminated and concept to be stressed. An example
of such a problem would be the computation of an irrational root of a
higher degree equation, where the concept is relatively easy to teach
but the computation is tedious. Another example, this time drawn from
elementary physics, involves the cailulation of the range and height of a
projectile being fired from a cannon. Using a computer in a manner similar
to that of a slide rule allows the teacher to present a true picture of a
given problem.

Use of the computer for gaming and simulation represents a valuable
and exhilarating instructional experience for both student and teacher.
Through computer simulation the student can experiment and gain experi-
ence, test alternative solutions, and observe answers to "what if" type
questions. Computer gaming and simulation serve to extend his exposure
to laboratory experimentation and decision-making.

Table II illustrates some of the problems in various subject areas that
can be treated through the use of digital computers. To use the digital
computer, students must learn a programming language. Their programs
can be executed on the college's computer, if it is available, or they can
be sent out to be processed. Or, typewriter-like terminals connected to a
computer might be used. These have a programming language that can be
learned in a few hours.

11
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M. Education for Data Processing
Occupvtions

Beware of .first getting a computer 81/8te....m. and then trying
to find a way to put 'it to work.

Beyond providing computer literacy courses for their students and
offering education in computer programming skills needed by non-data
processing majors, junior colleges may offer specialized educational
programs for those intending to work as professional data processors.
This section considers specific areas of employment within the data pro-
cessing industry and outlines curricular matters appropriate for junior
colleges.

Some Data Processing Jobs
Job descriptions for data processors come in a variety of sizes and

shapes. Some brief descriptions are given of a number of jobs in industry
as a basis for the curricular considerations that follow.

Business Applications Business applications programmers assist higher level programming
Programmer personnel in the analysis of detailed business application systems specifi-

cations and in the preparation of program instructions. A business appli-
cations programmer is one who prepares computer programs that perform
commercial applications. Such applications include producing payroll
checks and statements, customer billing and accounts receivable, inven-
tory control and file updating, and, in some progressive firms, equipment
scheduling, production control, and systems simulation. Most often, pro-
grammers working to effect applications like these need little mathematical
training beyond the junior college level. This is particularly true for entry-
level positions.

Scientific Applications Scientific applications programmers convert scientific, engineering, and
Programmer other technical problem formulations to formats processable by computer.

They resolve symbolic formulations, prepare logical flowcharts and bloc'',
diagrams, and encode resolvent equations for processing by applying
knowledge of advanced mathematics, such as differential equations and nu-
merical analysis, and understanding of computer capabilities and limitations.

Systems Software Systems programmers or software programmers, as they are often
Programmer called, develop, maintain, and revise computer operating systems and pro-

gramming systems. This work is very technical in nature, requires a high
degree of skill in using machine-oriented programming languages and a
thorough understanding of computer system hardware functions and capa-
bilities. Systems programmers work at developing applications program-
ming languages, compilers, utility programs, and special purpose program-
ming routines known as macros.

13



Business Systems A business systems analyst analyzes a variety of business information
Analyst processing problems such as the development of Integrated production,

inventory control, and cost analysis systems. Systems analysts confer with
department heads to ascertain specific output requirements for manage-
ment reports and to analyze alternative means of deriving input data to
select the most feasible and economical method of imolementing a pro-
po3ed system. They also prepare process flowcharts and outline specific
implementation mattersincluding audit trails, verification points, and oper-
ational procedures.

Computer Operator Computer operators engage in activities within the computer facility.
These activities include manipulating and operating computer console de-
vices, switches, and typewriters as well as operating such peripheral com-
puter equipment as line printers, tape drives, disk drives, card readers,
and other computer room equipment. Operators of modern computer sys-
tems are frequently required to make elementary operating decisions based
upon information presented to them by the computer system and may be
called upon to handle routine matters involving job control language.

Unit Record Unit record equipment operators work with electromechanical punched
Equipment Operator card processing equipment. Their work requires that they prepare exter-

nally wired control panels and operate unit record equipment. They may
be involved in the design of punched card data processing systems and ap-
plications including the design of punched card records and files.

What Can Junior Colleges Teach?
There are three types of occupations in the data processing profession

for which junior colleges can best prepare students to seek work on an
entry level basis. These are the business applications programmer, the
computer operator, and the unit record operator. The first two of these
can be effectively trained by junior colleges and should be, in view of the
relatively heavy industry demand for commercial programmers and for
qualified computer operators. The third, unit record operator, can also be
effectively prepared. However, preparing students as unit record operators
is preparing them for limited career opportunities. The junior college gradu-
ate will quickly discover that growth in his chosen career of data processing
requires, as a basic minimum, skill as a computer programmer. Acquiring
computer programming skills in junior college, as opposed to specialized
skills in unit record equipment operation, would r.avertheless have pre-
pared him to accept an entry lever job on a data processing staff as a
unit record operator inasmuch as persons with any training in data proces-
sing can quickly learn to operate unit record equipment. For these reasons,
this discussion will deal chiefly with the first two occupations.

Who Should Learn Data Processing?
A number of junior colleges make serious efforts at pretesting and

otherwise evaluating those students who want to study data processing. A
number of test devices are used including IBM's Programmers Aptitude
Test, and individual scores from such instruments as the Scholastic Apti-
tude Test and the Strong Vocational Interest Blank.

There is little reason to limit enrollment in the data processing program
to only those students who exceed a minimum score on any test or measur-
ing device now available. Current research indicates !idle or no relation-
ship between scores attained and academic success in a college disci-
pline. Introductory coursework is a more realistic screening device than any

14



ability test now available. It can serve two purposes: it provides computer
literacy to those who would like to major in data processing but who may
nevertheless be Incapable of mastering the subject matter; and it gives
the student an opportunity to demonstrate that he can master the subject
matter, perhaps in the face of test scores that suggest that he cannot.

The quality and standards of the data processing curriculum need not
bo reduced so that every student can complete the program successfully.
But all students should be given the opportunity to try the program, with-
out prejudging based on test scores that have not demonstrated their value
as predictive measures.

Business Applications Programmer

The prevalent structure of data processing training in junior colleges
today consists of two-year technical programs leading to an associate
degree. This training consists of the equivalent of sixty or more semester
units of computer-related and peripheral or general education coursss. At
this point, similarity among junior college programs ends, and one can find
a diversity of course offerings all producing that person typically referred
to as a "programmer."

The strengths and values of data processing programs vary. A direct
relationship can almost always be found between a school's commitment
to a strong program and the preparation of competent data processing
graduates. What constitutes "commitment" to a strong technical program?
Establishing sound behaviorial objectives; instituting pertinent curriculum
choices; acquiring and retaining a technically competent staff; and pro-
viding adequate equipment and physical facilities are all evidence of a
school's commitment to a quality program.

Objectives Realistic objectives for a program to train the business applications pro-
grammer would include: providing the necessary base of technical skills
for the graduate to get a job as a trainee; and providing the educational
foundation to enable the student to master new equipment, systems, and
programming languages as changes in data processing technology dictate
during his career.

Determining what constitutes a nucleus of technical skills and what the
foundation for growth will be can be greatly facilitated by using surveys
and advisory committees from local business firms; the expertise of the
staff, derived from their own experiences and feedback from students; focal
data processing organizations; and national publications in the field. A
broad base should be engaged so that local needs do not dictate content
in such a way that graduates' geographic or occupational mobility are
restricted.

When designing any data processing curriculum, the college is obligated
to make the student more than merely literate in the field. Technical details
of problem solving and computer programming are certainly necessary.
Even more important, the student must understand the problem lie is
attempting to solve. While a portion of the curriculum must be involved in
the detailed operation of various programming language Instructions or
statements, these should be used only as a tool in helping the students
approach problems clearly and logically. The application of specific pro-
gramming techniques is the key hem. Mimicking solutions to problems pro-
vided by teachers is of no real educational value.
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The curriculum should at all times be flexible, allowing for multiple
entry and exit points for the student. As data processing education is an
unending process for everyone in the field, a college should not attempt to
lead the student to believe that he is committed to a two-year terminal
program. Once his needs in a specific area have been met, he should be
encouraged to pit his skills to work in the field.

Computer-related objectives determined by those technical skills neces-
sary for business applications programmers include:

1. Understanding computer hardware concepts and capabilities
2. Problem solution utilizing flowcharts, decision tables, and funda-

mental processes of analysis
3. Ability to code problem solutions in one or more programming

languages
4. Understanding software concepts such as operating systems, multi-

programming, time-sharing
5. Basic concepts of communication techniques: remote operations and

on-line, interactive, and batch processing techniques
6. Data file organizations and access techniques
7. Basic understanding of a business "system" and its integration with

other systems.

These objectives provide the graduate with a foundation upon which he
can build his future career, and fortify him with basic entry-level skills. The
Association for Computing Machinery, in its policy statement of May 1969
concerning minimal guidelines for private data processing schools, indi-
cates that the single most important basic skill for winning an entry-level
position as programmer consists of the ability to code programs from flow-
charts, block diagrams, or other equivalent program definition documenta-
tion. in addition, the Association points out, the beginning programmer
should be able to: identify and correct errors in his programs, recognize
successful output, design and document simple programs, and communi-
cate with co-workers and supervisors.

Continual re-evaluation of objectives and skill requirements is neces-
sary in a field with the rapid technological change and dynamic industrial
growth. This re-evaluation can be accomplished using the same techniques,
generally, that are used in initially determining the objectives of the pro-
gram, namely, use of surveys and advisory committees, feedback from stu-
dents, and trade literature. In addition, information obtained from the oper-
ation of a comprehensive cooperative education program will be found in-
valuable as a source of information concerning changes in local needs and
in the data processing industry in general.

Curriculum Design Curriculum objectives logically evolve from educational objectives. They
must be constantly evaluated, and modified where necessary, to keep pace
with industrial needs. Curriculum offerings in computer related courses
should include:

1. Two years of programming with a knowledge of at least two computer
languages. One language (predominantly used In areas in which graduates
will seek their initial jobs) should be emphasized. Familiarity with other lan-
guages would be helpful. Junior college data processing grarivates will
fare better with concentrated, in-depth skills in one programming language
than with exposure to a wide variety of programming languages with in-
depth skills In none of them.
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it is often argued that some knowledge of an assembly language is es-
sential for anyone to be a successful applications programmer using a
high-level language such as COBOL. This may justify at least one course
in assembly language programming.

Of the various high-level programming languages most widely used in
industry today, COBOL seems to be the most viable alternative t )r the
junior college. FORTRAN, being more typically useful in scientific and tech-
nical applications, will be of very limited value to the newly graduated busi-
ness applications programmer. PL/1, recently showing increasing popu-
larity, combines features of both COBOL and FORTRAN, and should be
considered for inclusion in the program. Many educators look upon RPG
as a good vehicle for introducing basic concepts of computer use in data
processing systems, and of data file organization and accessing techniques.

Although these considerations and the desire to make graduates as
flexible as possible may indicate some exposure to several programming
languages, the best service a junior college can provide is an in-depth
programming skill in one language. We recommend that several courses
in one language be offered by the college, each one concentrating upon
increasingly complex applications involving that language. Junior colleges
with large data processing programs may find it feasible to offer each stu-
dent a choice of language in which he will specialize. In this situation, a
student could take a general introductory course in data processing, an-
other in basic concepts of computers and computer programming, and then
take two or three programming courses in applications using the program-
ming language of his choice. Smaller junior colleges probably will be un-
able to offer such a choice, and will, out of economic necessity, limit their
concentrated programming offerings to the language most often found in
their geographic area.

2. At least one semester in mathematics stressing skills most widely
used in commercial data processing applications.

3. One semester of logic and algorithm design related to solution of
problems by computer, emphasizing flowcharting, decision tables, and table
search techniques.

4. Operating systems concepts, job control functions, and teleproces-
sing techniques. These topics should be the content of a separate course
rather than be taught within programming courses.

5. A course covering processes used in E.nalysis and design of business
systems. Such a course should emphasize the role of automated data pro-
cessing within the information system serving the business organization.

6. Courses in the data processing curriculum should inr:ude investiga-
tion: into those areas relating to business applications. These might include
banking, manufacturing, transportation, utilities, government, and insurance.
In order that students develop the ability to analyze applications in these
areas, these courses should include:

a. Accounting
d. Management

b. Statistics c. Economics
e. Communication Skills

7. Field experience that allows the student to do programming work in
a local firm, with direct supervision by firm representatives, and periodic
evaluation by instructor visitation and seminar. There is great value in
operating a cooperative education program. Such programs provide the
student with realistic training and serve as a link with the community. They
provide information to the data processing program that can be used for
re-evaluation and program modification.
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Cooperatives should provide realistic pre-employment opportunities for
students and will provide the school with immediate feedback on the rele-
vance of its program. Three types of cooperatives are currently used, all of
which are very effective. In the Alternate Semester Plan, a student attends
school full-time one semester, and works full-time the next. In the Parallel
Plan, a student is registered for a part-time load and concurrently holds
down a part-time Job. The Extended Day Plan has the student employed
full-time during the day and attending school part-time in the evenings.

If possible, a college should offer the plan students choose from among
the three. This kind of flexibility will go a long way toward meeting indi-
vidual needs.

Computer Operator
Characteristics of modern computer equipment and operating systems

have Introduced a new dimension in operational complexity over that exist-
ing a few years ago. Operating a computer in a multi-programmed and/or
time-shared environment requires considerable talent and attention to
detail. Communication between the computer and the operator is so exten-
sive it demands a highly skilled operator be continuously at the console.

Such stringent operating requirements were not demanded by previous
equipment generations. Most operator training programs have concentrated
on physical dexterity in mounting and demounting tapes and disks, chang-
ing printer forms, and other routine manual tasks. Although these functions
are still needed, the present day operator must have a thorough background
in operating system control to provide maximum computer through -put.

Objectives The significance of the changing job duties of the operator are of
prime concern to the junior college. No longer should a person experienc-
ing difficulty in programmer training shift to operator training, a trend that
was prevalent in the past. Computer operators today must exercise a num-
ber of skills. Most of these are distinct from those required of computer
programmers, though no less demanding. They should be able to:



1. Operate all types of equipment typically found In modern computer
installations. This would include mounting tapes and disk packs and oper-
ating line printers and card reader-punches. These activities require only
a little more skill for working modern computer installations than for second
generation. The skills to follow, however, go considerably beyond these
basic functions. The operator must be able to:

2. Understand operating systems, including the difference in operating
techniques among different systems

3. Understand basic files organizations and accessing techni-,ues
4. Interpret console messages and take appropriate action
5. Prepare job control language specifications for applications pro-

grams to be executed on the computer system as configured at the time
of execution

6. Execute standard computer utility programs including sorts, file
duplication, listings, dumps, and activity statistics.

Curriculum Design At the present time, there are only a few junior colleges offering special-
ized curricula in computer operations. The skills required suggest the fol-
lowing topics for inclusion in such a program.

The difficulties of providing an adequate training program for the type
of computer operator currently in demand should be thoroughly analyzed
prior to commitment to such training. As mentioned above, the skills now
necessary for this operator are of a different type and magnitude than those
needed in the past.

The student in training must be provided access to the computer and
be allowed to communicate and interact with the operating system. The
system should have capabilities for conducting concurrent operations in
a multi-programming environment. This facet of training is extremely
important and should not be overlooked. The type of computer configura-
tion, and the uses of the computer in the school, could conceivably pre-
clude the effective use of the computer for this type of operator training.

If the school cannot provide the necessary facilities and instructional
personnel for operator training, the use of a cooperative program with a
local installation could be considered. The school could provide classroom
instruction in operating system fundamentals, job control, use of manuals
and run books, and arrange for the local installation to provide the facilities
and supervision for hands-on implementation of theory. The prime requisite
for a high-quality program is providing an environment where the student
can do what he will need to do to function effectively in modern installations.
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Unit Record Equipment Operator
A unit record equipment operator works with electromechanical

punched card processing equipment. He prepares externally wired control
panels and operates unit record equipment in the production of data
processing work. He may be involved in the design of punched card data
processing systems and applications, including the design of punched
card records and files.

Although in general we believe that colleges should not offer degree pro-
grams in unit record applications, some colleges may find need for specific
courses treating unit record processing. In view of recent advances in
small-computer and card-file systems, junior colleges may offer opportuni-
ties for students to prepare for work in small, card-oriented installations.

Since unit record equipment was the direct ancestor of the modern
computer and some of the skills used in unit record operation provide a
basic introduction to computer conceptswiring unit record equipment,
for example, is somewhat analogous to programming a computerunit
record training is included in some data processing curricula.

Unit record operation may still be a useful skill for some students, but
since computers have become smaller, less expensive, and more versatile,
students can learn computing directly. There Is no question that while
unit record training may be a usable skill now, it will become less market-
able as computers move into areas now occupied by unit record equipment.

Unit record data processing techniques should not be taught by a junior
college simply because it can afford no other kind of data processing
equipment. Nor should these techniques be taught only because the teach-
ing faculty is able to teach them. Subjects must be governed by job
opportunities available for graduates, not by the capability of the teaching
institution. The local employment picture should influence the degree of
emphasis placed on unit record training. If there is a strong demand for
unit record personnel, schools will tend to meet the demand by handling
training as a terminal rather than introductory program.

Unit record concepts and introductory computer concepts can be
and are taught at the secondary school level. Therefore, consideration
should be given to close articulation with local high schools to develop
a program which leads into the community college curriculum. One obvious
advantage of this articulation is that the community college could increase
the breadth and depth of its program.

Objectives Skills required of personnel working in unit record or card-oriented
installations include the ability to design punched card data files, prepare
control panels for electromechanical punched card processing equipment,
and the operation of such equipment. Because of the recent introduction
of small-scale computers that process card files much more effectively
than electromechanical equipment, graduates seeking employment in.card
file-oriented installations should also have computer programming skills
as required for that computer equipment. At this time, report program
generator languages are the most widely used.

Curriculum A curriculum to serve these objectives need not require more than
Design two or three courses, and can be offered in conjunction with the business

applications programmer curriculum. We wish to repeat at this time that
the skills needed by individuals working in card-oriented data processing
installations or unit record installations are almost all acquired in the
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process of completing a comprehensive curriculum in business applications
programming. The curriculum outlined below reflects topics that can be
directly associated with working in such installations.

1. Punched card record and file design
2. Unit record equipment operations

a. Electromechanical equipment
b. Computer-oriented punched card systems

3. Control panel wiring

4. RPG programming, card-to-printer applications.

Non-Technical, General Education Subjects as Part of the Data
Processing Curriculum

If one of the objectives of a junior college curriculum in data processing
is that of preparing the graduate to be as versatile and as productive a
person as possible, then students should expect to study subjects not
necessarily related directly to developing specific data processing skills.
Most agree that coursework in communications, English, accounting,
statistics, mathematics, business organization, and economics is necessary
to the development of a well- roundtJ data processing employee.

Some comment about mathematics as a requirement for junior college
data processing graduates is in order at this point. Many junior colleges
establish specialized "data processing mathematics" courses and require
this for all data processing majors as if, somehow, there is a special set
of mathematical skills that are particularly appropriate for data processing
and computer programming. Elementary algebra skills required by business
applications programmers are universal in nature. So-called data process-
ing mathematics courses remain basic algebra courses despite their name.
There is no clearly defined set of specialized mathematical skills that
computer programmers require save a working knowledge of non-decimal
numbering systems and development of algorithms. These matters can
be and usually are adequately treated in introductory courses in data
processing and computer prow', imming. The remaining mathematical skills
can be learned from the regular course offerings in algebra. These skills
should be equivalent to two years of high school algebra and should
prepare students to enroll in an elementary college statistics course.

Staff Requirements
A versatile, technically competent staff is absolutely essential to a sound

junior college program in data processing and computer programming.
While providing the faculty with the time and opportunity for growth and
skill, the attainment of new skills is critical. Constant study and involve-
ment Is necessary it the staff is to avoid stagnation and keep abreast of
new developments.

Academic Academic requirements of data processing teachers will vary from one
Requirements community college to another. Typically, one would expect at least a

bachelor's degree, and often a master's degree is preferred. In terms of
academic discipline, the fields of business and mathematics predominate.
In some cases, particularly for part-time teaching positions, industrial ex-
perience may substitute for academic training.
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Experience The ideal data processing faculty member at a junior college should
have two years of programming experience, including demonstrated com-
petence on the computer being used as the teaching vehicle. Assemblers
should be competent to write programs in the assembler language of the
vehicle computer. Compilers should know at least two high level languages,
and should be aware of special-purpose languages in sufficient detail to
be able to discuss types and uses with students. The faculty should be
competent in the particular executive or operating/control system installed
on the computer in use, and should be able to distinguish functions and
capabilities of various systems for students.

Chances are that most junior colleges find it nearly impossible to locate
faculty with all these qualifications. As a result, they look to a number of
inservice and pre-service training programs geared to helping faculty
members in business and mathematics to acquire the necessary technical
skills to teach data processing. There is no question that the acquisition
of competent staff is one of the most vexing problems faced by the junior
college intent upon launching en educational program in data processing.
The training programs described in Chapter II of this booklet need con-
siderable expansion if the national need for data processing instructors
is to be met. '

Hardware Requirements

Though there is a multiplicity of computers and manufacturers from
which to choose, it is not within the scope of this publication to recommend
a particular model, vendor, or approach. The school must give careful
consideration to total institutional use of the computer and its particular
requirements to properly evaluate the most suitable unit, or to determine
the suitability of utilizing some other computer on a time-shared basis.

However, one consideration should be foremost. If a junior college
chooses to otter a technical program for business applications program-
mers and computer operators, it must make available the computer
generation predominantly in use in the data processing industry. To
attempt to train programmers for today's market with yesterday's equip-
ment is hardly satisfactory, and cannot produce the training level required.
A commitment to train must include a commitment to proper computer
facilitiesanything less will not suffice. Not only is access to a modern
computer facility imperative, but so too is exposure In an operating system
environment. If these requirements cannot be economically justified and
provided, the institution should not offer a program. This would be a better
alternative than offering inadequate training.

Hardware Processing A computer system able adequately to provide the minimal learning
Capabilities experiences must be able to provide a number of systems, languages, and

file promising capabilities. They would include: COBOL, assembly lan-
guage, job control language, disk file processing, utilities, and operating
system.

Hardware considerations will be based primarily on the institution's
commitment toward integrating the computer throughout the institution.
The data processing curriculum will not require that sophisticated equip-
ment be located on site, but rather that the students have access to this
equipment. This can be provided by a terminal connected to a regional
center, or a service bureau processing programs on a batch basis.
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"Hands-On" At almost any gathering of data processing educators, discussions con-
versus cerning whether or not students should execute their own programs

"Hands -Ott" inevitably arise and become heated. The basic alternatives are these:
first, allow all programming students to execute all of their programs them-
selves; and second, sllow no programming student to execute his own
program, but require submission of programs to the data processing or
computer center. Programs would all be executed at one time and the
results returned to students after a wait ranging from a few minutes to a
few days. Compromises and modifications involving these basic alternatives
are countless. One might, for example, allow students to execute their
first program, or allow them hands-on at specified times during the day,
or allow them to enjoy immediate execution of their program as they
watch the operator through a window.

Data processing managers, and particularly computer center directors,
can build a strong case against hands-on execution of student programs.
Convincing arguments in favor of hands-on training have also been worked
up.' Within each institution, both the administrative and the instructional
staffs must be consulted and their recommendations presented to top
management levels for a policy statement.

Some institutions employ hands-on and closed-shop methods. The
majority of students, after some limited hands-on experience early in their
training, submit their programs to the computer center where the programs
are run in a closed-shop environmentgenerally geared to a 24-hour
turnaround schedule. This means that while some students have access
to the computer on a controlled basis, the large numbers of students do not.

In colleges, sometimes an ideal solution is available. The attachment
of a second card reader (it has no been found necessary to include a
card punch) and a second printer to the system alleviates virtually all
concern about open or closed shop. Th:3 second set of card input/output
units is generally placed in Li room adjacent to the computer. The students
have unlimited access to these units. When this technique Is used, the
computer must be able to support at least two, partitions of its main storage
to accomplish satisfactory service for both instruction and administration.

Acquiring the Exactly how any one junior college goes about getting the hardware
Hardware capability it needs depends, of course, upon the particular circumstances

of the school. The only significant advice vsl.reble here is beware of the
widespread practice among educational Institutions (and commercial ones
too, for that matter) of first getting a computer system and then trying to
find a way to put it to work.

We have observed that educators, and junior college people in par-
ticular, become so quickly convinced of the desirability of computer
systems that they leap to a solutionnamely get a computerbefore they
give the problem of what they will use it for a good review. The closing
part of this booklet describes the steps involved in getting started in the
data processing education business. Obtaining the necessary equipment
is one of the last things to do.

Once all the preparatory work is finished, and it has been established
that the junior college should offer data processing, it remains to make the
computer system available to the program. There are a number of alterna-
tives open for doing this.

Clark. John R. and Tifton. Theodore. Comments and Cerritos Reared to Third Genera-
tion Data Processing and SpeciNciatti Sysients1300. October 1087. California State
Department of Education, Secramento October 1987.



Leasing

Purchase

Remote Job
Entry

OnCampus Systems
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Most junior colleges lease their computer systems. Computer manu-
facturers make their equipment available, usually with an option to buy
or lease. Leasing avoids a considerable capital out:ay on the part of the
college and makes it easier to modernize the installed system as tech-
nology advances require. However, if the computer system is to be kept with-
out change for a number of yearsfrom four to eight, depending upon the
manufacturer- -the college would be better off purchasing the equipment.

A number of companies buy computers and make them available to
Institutions through lease, Usually, the rental charges are less than the
cost of leasing equipment directly from the manufacturer. This is possible
because the leasing company amortizes the original cost of the equip-
ment as purchased from the manufacturer over a longer period of time
than the manufacturer would have leased the system itself to the user.
Companies making equipment available on a lease basis most often re-
quire that the college agree to keep the equipment for a longer minimum
time span than would be expected by the manufacturer In a leaeng
agreement. This means that the college would pay less per month, but
would be required by the contract to keep the equipment longer, thereby
limiting the college's ability to change equipment quickly.

If the college is certain it will retain the computer system for a long
period of time, the purchase option becomes more favorable than leasing.

The term "remote job entry" refers to the technique of submitting work
to a computer system from a location somewhat removed from the central
processing unit and main storage facilities. in Remote Job Entry (RJE)
systems, a computer user may be provided with a card reader-punch and
a line printer. These devices are used as input-output units to a computer
system some distance away. The input-output device, usually called a
terminal, is often connected to the main computer by means of tele-
communications lines.

Remote Job entry is becoming popular with small institutions that want
access to large systems but cannot afford them. Many community colleges
consider small computer systems or terminals, which are designed to com-
municate with a larger computer system at another campus within the
district or within another district, a useful approach to making computing
power available to their program. This approach provides the smaller
colleges with the full power and language facility of the large system.

Assume that a community college decides to rent, lease, or purchaso
its own computer system. If the system is to be used for college administra-
tive purposes as well as for the educational data processing program, as
is most often the case, some consideration should be devoted to the
variety and quantity of hardware devices to be made available. An earlier
publication of the American Association of Junior Colleges, The Computer
and the Junior College, treats this matter in some detail? readers are
urged to examine that document.

What Junior Colleges Should Not Teach
A two-year junior college program is entirely adequate for training a

business applications programmer; a one-year program is probably enough
for computer and peripheral equipment operators. Some junior colleges say
their programs produce "scientific programmers" and "system analysts."
Although exceptions are possible, it is generally unfeasible to presume that

I HI#I James and Sod*. Roy. ft* Cortiovw sod the Junk, Col 'etc Merton Atiocimion
of Jur, lot Colleges, Washington, 0.0, 1009.



junior colleges can provide their students with the proper skill levels
required of these positions.

Scientific programmers work in industries such as aerospace, engineer-
ing, electronics, biomedicine, and physics to solve the special problems
those disciplines encounter. Without specialized training, the programmer
could not understand how to use the computer even if he knew the
techniques of use.

The system analyst, although business oriented, also requires more
knowledge of business skills and background course material than is avail-
able in a two-year program. This position usually requires a baccalaureate
degree, and, in many cases, experience in programming and/or general
exposure to the business world for a period of years.

A number of other computer-oriented occupations normally require a
four-year academic program. These include the systems software pro-
grammer, scientific applications programmer, and business systems
analyst/designer. It is important for a business applications programmer
trained at a junior college to have a course in systems software and one
in systems analysis and design. A person preparing for specialization In
occupations involving those topics must have considerable familiarity with
them, as well as with a wide range of related subjects. The depth and
breadth of knowledge required for preparation in these fields can rarely
be provided In a two-year program.

Enrichment Programs

The greater portion of this booklet is devoted to considerations dealing
with providing an educational program designed to prepare junior college
students to seek entry level positions in data processing installations as
business applications programmers and as computer operators.



In addition to preparing students for entry level jobs, the junior college
can and should offer coursework for professionals and others in the college
area. New data processing methods brought about by changing computer
technology create serious educational deficiencies for practitioners. Sys-
tems analysts, programmers, and data processing managers, trained
through experience on the job, or through vendor an( college courses "a
computer generation" ago, have an urgent need to keep abreast of tech-
nical and managerial advances in their field.

The expanding job responsibilities of data processors, the increasing
demands on data processing departments, and the expectations of new
generations of equipment and applications call for continuing education
and re-education as the only antidote to professional obsolescenceand
in many cases, system failures. The growing reliance on data processors
as advisors and interpreters as well as implementers of computer-based
systems urge the development of dynamic educational programs which will
embrace computer managers as well as technical personnel.

Only the largest industrial firms can afford to offer adequate in-house
training programs for their data processing personnel. Most companies
rely on university extensions, computer manufacturers, professional and
Industry associations, and educational consulting firms for this type of
training. Separate pricing of educational services by the computer manu-
facturers has served to bring into focus the real costs of such training
which was apparently offered "free" by the vendors, while really hidden in
equipment rental agreements.

The community college is in a unique position to offer advanced data
processing courses in systems, programming, computer management, and
special applications tailored to satisfy local needs. These "professional"
courses can be taught by qualified local experts from industry in the
afternoon, evenings, or on weekends. Special offerings to meet industry
needs might be arranged, with persons given time from work to attend.

Coursework should include study of specialized programming languages
dealing with such topics as numeric control, channel programming, and
advanced work its operating systems. in addition, a variety of applications
programming languages may be offered as short-term subjects for com-
petent programmers. Condensed courses in the use of specific languages
or techniques should become a regular part of the curriculum whatever
the size of the college. Frequently, courses are designed to cover a
multitude of topics. This forces the student interested in only one or two
of these concepts to waste his time listening to what he already knows in
order that he may gain Insight into the specific topic of his interest.

The specific subjects to be taught as part of the enrichment or continued
education program should be determined with consultation of advisory
groups, work experience feedback, and examination of current trade litera-
ture. The continued education program needs contnual re-evaluation to
meet the needs of the junior college community. The value of advisory
committees and work experience programs as sources of information for
this on-going process cannot be overemphasized.

Not only do community colleges gain in prestige from enrichment
offerings, but they also gain the appreciation of local industry. They provide
low cost training, perhaps not obtainable anywhere else, for those com-
panies largely responsible for the financial support of the college. The
entire community benefits.
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IV. Organizational Considerations

Data processing education is an unending process for
everyone ;n the field. A college should not attempt to lead
the student to believe that he is committed to a two-year
terminal program.

Curriculum and personnel are at the heart of the organizational effort.
Uniformity ol organizational patterns among institutions is no more a
requisite to effective instruction than is uniformity of objectives. However,
an organization structure that does not complement curricular and person-
nel objectives may prove ineffective in reaching established goals.

Traditionally, educational efforts have been organized by functional area
(subject matter); this is illustrated in The Computer and the Junior College?
Though' these organizational patterns have proven useful, they tend to reflect
more of a concern for personnel administration than for curricular manage-
ment. In view of recent trends toward broadening students' educational
experiences, it may be more desirable to think in terms of a systems ap-
proach to curricula management. Such a structure could be devised by
expanding functional departments to include, for the purpose of curricular
planning and evaluation, representatives of other disciplines. Separate
but overlapping structures could be maintained, one for personnel ad-
ministration and one for curricular management.

To the extent that they are qualified, non-data processing specialists
should be Involved in data processing curricular planning and evaluation.
As suggested in the introduction, the environment in which the data pro-
cessing graduate will work demands an increasing awareness of additional
potentialities for computer applications. Necessarily, then, the curricular
plan should Include studies other than those exclusively technical in nature.
The departmental structure, modified by the inclusion of faculty from
related areas, appears to be the most promising assurance that the edu-
cational program will be well balanced between general and technical
education. The data processing curriculum may be viewed as a project
or task and the curriculum committee as the task force. Decisions relating
to curriculum are more likely to reflect a concern for factors other than
just those associated with the discioline In question. By reducing the
number of ad hoc decisions in curricular matters, the administrator would
be making significant progress toward an Integrated approach to
institutional management.

By encouraging faculty from other disciplines to participate in data
processing education, administrators will hasten the time when students
in many programs of study can benefit from computer-related instruction.
The mystique commonly associated with computers tends to dissipate as
faculty become more familiar with the potential for and limitations of ap-
plications in their respective fields. As an added benefit, faculty normally
acquire greater empathy for matters which are peculiar to the various other
educational activities.

Hurt. p. 10.
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Departmentalization by discipline as an effective option for organizing
instructional activities need not be ruled out. Functional organization struc-
tures are today the overwhelming choice of most institutions of higher
learning. However, it may prove more effective in the long run to make a

distinction between personnel administration and curricular management,
and to provide the most appropriate vehicle for both in that overall organiza-
tion structure. Though the activities are interrelated, curriculum administra-
tion is more encompassing. It follows that an enlarged area of concern
should be managed by persons whose backgrounds are appropriate to the
task at hand. Personnel management is, in reality, one important factor
in curriculum management, but the two are by no means synonymous.
Other considerations such as program objectives, facilities and equipment
constraints, student preparedness, and employer needs are cited in this
publication and in The Computer and the Junior College.

The following generalizations relating to organization may assist the
cdminlstrator in evaluating the merits of this line )f thought. An organization
is one means by which the institution attempts to attain its educational
goals. Each institution must, in the end, decide for itself how most effec-
tively to work toward them. The advantages usually advanced in defense of
departmentalization by subject mailer are:

1. it promotes a closely-knit, cohesive faculty-student relationship.
2. It groups subject matter specialists together, and thus contributes

to professional growth and an increase in each faculty member's proficiency
and interest.

3. It is easier to coordinate and evaluate efforts inasmuch as attention
is directed primarily toward departmental problems.

4. It facilitates communication among faculty and students who share
the same types of problems.

Conversely, critics of departmentalization cite as disadvantages the
attributes which are enumerated above. The arguments against organiza-
tions characterized by discipline separatism are most often associated with
those who advocate an ordering of institutional goals and broader educa-
tional experiences for students. Some of the disadvantages most often
noted are:

1. It does not stimulate the development of instructional programs
designed to make the student aware of the interrelated nature of his
environment.

2. It leads to insularity and inflexibility of departmental processes.
3. It tends to favor, albeit unintentionally, faculty and departmental

objectives over institutional and curricular objectives.
4. It results in an unhealthy competition among departments for the

student's time in school.
6. It inhibits personnel updating in related subject matter fields.
6. It fosters empire-building and impedes the administrator's efforts to

introduce innovations.

Another reason for modifying traditional departmental structures is to
Improve curriculum evaluation. Involving faculty whose preparations are
in subject areas other than data processing, for instance, provides addi-
tional Internal control at the peer level. Two significant benefits may be
realized as the result of an interdisciplinary or systems approach to cur-
riculum management. Data processing students will receive a better-
balanced exposure to technical and general studies, and students In other
disciplines are better assured of receiving courses In computer education
that are geared to their needs.



One other aspect of curriculum management bears mentioning. Data
processing education college-wide is a singular program, even though
individual departments may offer courses tailor-made to their students'
programs. The long-run interests of the institution will be best served if
the total effort is coordinated by the individual responsible for the data
processing degree program (assisted by his curriculum comnlittee). This
approach should go a long way toward avoiding problems associated with
redundant course offerings and less-than-optimal utilization of personnel
and facilities.

Separation of instructional and administrative responsibilities is ad-
visable. Teaching and administering an educational program is a full-time
assignment. The field of data processing, subjected as it is to technological
advancement at an astonishing pace, requires that an individual's complete
attention be directed at curricular implications of change. Instructions!
personnel should report to an individual other than a director assigned
to administrative activities, thus better assuring that the needs of both IN)
educatimal and administrative programs will be well served.

The factors influencing the choice of an organization structure are
many. Foremost among these are the objectives and policies of the edu-
cational and personnel programs. A distinction should be made between
managing personnel and managing curricula; an organ;zation for ad-
ministering both In the most effective manner should be established. The
organization structure, it should be remembered, is an important vehicle
to the college administrator. Through it, he may more effectively plan,
direct, and evaluate educational programs. To the extent that his organiza-
tional structure Is appropriate for the tasks at hand, he will realize success
in his efforts.

Figures A and B illustrate some of the above remarks. Figure A shows
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Figure A: ORGANIZATION FOR DATA PROCESSING INSTRUCTION

the organization of a data processlnu department as a typical division of
instruction within a college organization. This department, responsible to
a dean of instruction or a similar authority, is staffed with a number of
data processing instructors. The instruction start Is supplemented with
faculty members outside of the data processing department. These in-
structors provide valuable inter-disciplinary considerations to the data
processing program.
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Figure B shows the sequence of events involved in making changes in
the established curriculum. Requests for changes, emanating from a number
of sources, are reviewed by the data processing staff, augmented by mem-
bers of other instructional disciplines directly implicated in the change.
Their recommendations are considered by the Data Processing Industrial
Advisory Committee. The recommendations of this b xly, ir turn, are sent
to the college curriculum authority who implements them.

Requests For D. P. Staff,
Additions 8 Staff Of
Changes To Discipline
Curriculum Included

I i

ea 11 easa a 6441/StAill&Ab 4 giiii as
6 alh

1

Recommendations

College
Curriculum
Authority

Curriculum
Modifications

Data
Processing
Advisory
Committee

Recommendations

4



V. Staffing

A versatile, technically competent staff is absotately essential
to a sound junior. college prograP? in data processing and
computer progvanuming.

An important component of any educational program is a competent,
well-qualified staff. This is especially true in data processing programs.
Some problems relevant to the staffing of an instructional program were
discussed in The Computer and the Junior College! The purpose of this
section Is to discuss staff training and other related problems.

Staff Requirements
The problem of staff training needs to be placed in proper perspective.

Staff members should meet certain basic qualifications, namely professional
training and occupational work experience. Professional training will
usually be translated Into degree requirements as dictated by local in-
stitutional policy. Local policy is obviously influenced by state certification
agencies and accrediting associations; it may also be influenced by de-
cisions made through meetings with local universities and four-year
colleges. Occupational work experience is normally stated in terms of
months of work experience in industry directly or in a related occupation
for which training Is offered. Full or provisional certification or approval is
normally a function of a state educational agency such as a division of the
state board for vocational education.

It Is next to impossible to employ an Individual under 30 with a master's
degree, three years of teething experience, and three years of work
experience at the same salary received by staff members of other academic
disciplines having similar credentials. The staffing problem is complicated
by a number of factors.

1. Universities generally are not preparing individuals for teaching in
data processing programs. Therefore, they do not represent a very likely
source for these teachers. Neither should an administrator expect to find
an abundance of staff who have had professional training, such as a major
in data processing, or a degree in this field.

2. A sizeable number of teachers in data processing programs have
come to educational Institutions from Industry. Many of these teachers
have both degrees and strong technical backgrounds but few have de-
veloped expertise in teaching. The college that staffs a program with
individuals offering this type of background must be prepared to assist
these teachers to develop an understanding of the teaching-learning
process, testing and measurement, use of instructional media, and other
matters of professional education.

4 ibid., p. 9.
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3. Data processing teachers should have a singular responsibility for
teaching, as suggested earlier. Too often data processing teachers have
been given dual responsibility for teaching and handling the administra-
tive data processingtwo full-time loads. Under these conditions, it is
impossible for the teacher to perform effectively at either job. There is
no such thing as a part-time job in either data processilg or in education.

4. Data processing teachers must be paid salaries commensurate with
those offered in industry, which may create problems for the administrator.
These salaries are normally higher than those paid to staff members of
comparable skill and experience in other disciplines. The data processing
teacher should have the technical expertise required by industry and there-
fore find an easy lateral mobility back to industrial positions. Because there
is a shortage of these teachers throughout the country, opportunity to move
to other institutions is frequent. Moreover, because of their backgrounds,
these teachers can easily move into administrative positions.

5. Data processing teachers need frequently to update their knowledge,
understanding, and skills. Computer technology Is dynamic. All evidence
regarding present and predicted technological change indicates updating
problems will remain acute.

6. College administrators of data processing programs should be aware
of the problems created when there are substantial staff turnovers. In many
cases there are only one or two teachers on the staff who have the
qualifications to teach highly specialized courses. A high staff turnover
can have disastrous effects upon the quality and continuity of the program.

7. Good data processing programs are viable. As technology changes
and as employer needs change, programs need. to adjust. This means the
teaching staff will be continually updating their knowledge and skills,
searching for adequate instructional and learning materials, revising the
curriculum, and actively participating in advisory committee work.

To summarize, one can see that the data processing teacher: is not
being prepared on any appreciable scale in the universities; is located
in industry and lured into education; may require a salary above the
average of that paid to other teachers: should devote his time exclusively
to the teaching-learning process; Is In constant need of updating technical
skills and knowledges; may be difficult to retain on the staff; and is heavily
engaged in activities that lead to program relevancy.

For the administrator wishing to initiate a data processing program,
staffing may be more difficult than acquiring a computer system. What can
be done, and what kinds of training are available?

Staff training cen be thought of as taking place in two phases: pre-
service, and in-service education. The former includes courses taken and
experience acquired prior to teaching In the data processing program.
In-service training is that received by the experienced ter her for the
purpose of updating and upgrading.

Preservice Education
Several universities and other four-year colleges have begun offering

courses related to computers. The growth in offerings and in the number
of universities making the offering can be expected to increase. Generally,
these courses are offered in a science-oriented discipline such as mathe-
matics, statistics, and engineering, or in a business-oriented field such as
business administration or accounting. In a few universities, both options
are available. Although many universities are offering courses at both the
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undergraduate and graduate levels, few are providing in-depth study. In
those that are, it is usually found in a computer science program. This is
not the most appropriate type of training for the junior college data process-
ing teacher. There are virtually no specially designed curricula in the
universities for the preparation of the junior college data processing teacher.

A study of university offeringsIncluding an analysis of datt. process-
ing courses, correspondence, and discussion with responsible university
personnelwill assist the administrator in evaluating preservice education
obtainable in those institutions from which his faculty may be drawn.

Attempts at pre-service education have been made which are of a differ-
ent nature. Between 1963 and 1965, under a project funded partially by
federal money, 347 teachers received summer institute training in data
processing. When funding for this project ceased, several states initiated
training programs in an attempt to alleviate the teacher shortage. In 1969,
forty-five teachers were trained in summer institutes at Western Illinois
University and Orange Coast College under funding from the Education
Professions Development Act (EPDA).

Specially designed summer institutes and workshops such as those
described above have been a help in staffing many data processing pro-
grams. Recognition must be given however, to the fact that summer insti-
tutes cannot possibly provida th, data processing teacher with all the
skills and knowledge needed. The training received, although intensive
and in-depth. is but a start and requires of the teacher a program of
continued self-study.

Computer equipment manufacturers generally have a rather extensive
offering of educational courses. Such courses are highly technical, usually
of short duration, and are designed primarily for users of the manu-
facturer's equipment. in the past, these courses were tuition free; today,
however, some manufacturers expect participants to pay.

Preservice education would also include the training received by teach-
ers who embark upon a self-study program and those who return to the
university during summars and enroll in computer-related courses. It
would also include the training received by the potential data processing
teacher who enrolls In adult education or extension courses offered by
other community colleges.

In-Service Education
Sources for in-service training are also In short supply. A few of the

summer institutes which are available from time to time have a component
which Is designed especially for the experienced teacher. More advanced
training in the technical specialty courses, In addition to training on newer
generations of equipment, are strong features of these programs. The shar-
ing of common problems and seeking of common solutions to problems
regarding an entire Instructional program are also strong features of such
a program and should not be overlooked.

For the txperienced teacher, in-service training is most readily avail-
able from computer equipment manufacturers. The administrator must
recognize inherent problems such as released time for the staff member
to attend, and expenses related to travel, per diem, and tuition. This type
of training Is !vilified In that the teacher enrolls only in those courses in
which he has an Immediate need; the training is highly specialized, and is
normally three weeks of less in duration.
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Other In-service training opportunities are available through professional
workshops, seminars, and meetings. These may be conducted by a con-
sortium of community colleges, professional associations, or technical
societies. Invited guest speakers such as data processing manufacturers
or employees of local installations, may be brought in for a meeting, or a
series of meetings, to help the staff increase Its effectiveness. Staff
members may also Increase their competence and knowledge of the field
and current practices by making site visits to local computer installations.

Part-Time Staffing
In addition to the program's full-time faculty, the junior college should

consider employing, on a part-time basis, people who work in data process-
ing in the area served by the college. There are a number of avenues open.

Cooperatives allow instructors In the data processing area to change
positions with someone in industry for a semester or a year. The instructor
would gain the experience necessary to become more effective in the class-
room and the school would benefit by having an experienced practitioner
available to the students.

In staffing for specialized or evening courses, many practitioners in the
field are willing to offer their services on a part-time basis.

Many men and women are willing and eager to teach during their
retirement and many have been associated with data processing for the
major portion of their career.

If the college has a staff to perform administrative data processing func-
tions, it may consider using this staff on a part-time basis for teaching
courses in the data processing curriculum. Many colleges do this. There
remains, however, the same objection to this procedure as is found with
assigning responsibilities for both the administrative and the educational
data processing program to one data processing directorthe individual's
loyalties are divided and their effectiveness decreased.

For many institutions, these suggestions for staffing will involve changes
in current hiring practices and related salary adjustments. If this is what
it takes to get a competent staff, colleges must be prepared.

.
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VI. Communication

A'stablish .firin communication with local high schools
training students in he field.

Junior college programs are designed to prepare graduates to seek
entry-level jobs solely on the basis of their junior college education. These
programs form a most significant part of the comprehensive junior college
program. However, it often happens that students complete an occupational
program and want to continue their formal college education to earn a
bachelor's or an advanced degree. Students entering the junior college
data processing program may come from high schools that offered training
in the field; these students should expect to be given recognition for work
they have completed and for skills they have already developed. This
section will highlight some considerations surrounding articulation of the
data processing program with local high schools and other colleges.

From High School
When beginning a program in data processing, pay close attention

to local high schools that train students in the field. Some of their intro-
ductory courses satisfy the requirements of beginning courses in the col-
lege. it is important to establish firm communication between the high
schools and the junior college. Some ways of doing this are described
below. As suggested, articulation efforts serve best those specialized
courses that go beyond the introductory level courses, although the tech-
niques may be used for all types of data processing instruction.

I. Send data processing instructors to the high school to provide
instruction to students in specialized areas.

2. Bring high school students to the college for specialized instruction.
The advantages here are obvious. The junior college can expand its cur-
riculum at the upper end while the high school student can investigate
this dynamic field prior to college entrance.

3. Update the high school instructor in a specialized area to be offered
to students there.

4. Establish and publicize guidelines for exempting or giving credit to
high school graduates who subsequently enroll in the junior college program.

5. Utilize qualified high school faculty in continuing education courses.
6. Share computer facilities with local industry or other educational

institutions when satisfactory financial and scheduling arrangements can
be made.

To Four-Year College
Transferring credits from a junior college to a four-year college or

university has been a long-standing problem. The evaluation and accep-
tance or rejection of credits earned at other institutions has traditionally
been the responsibility of the institution to which they are transferred. This
is as it should be.
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A few states, and many colleges and universities, are attempting to
solve transfer problems. Numerous articulation conferences are held an-
nually. Dialog between data processing teachers at both types of institution
generally results In arrangements that ease the problem. It is important that
these conferences continue and expand.

Students who complete one of the occupationally oriented curricula
given in Chapter III of this booklet, and who subsequently decide to obtain
a bachelor's degree, must realize that in many cases the technical back-
ground developed at the junior college will have to Ile dormant until degree
requirements are completed. Once a student decides to obtain a bachelor's
degree, he should assume responsibility for inquiring Into problems of
transfer. If this decision is postponed until near completion of the data
processing occupational program requirements, he should realize that not
all credits earned, and in some cases only a few, will be accepted by most
four-year colleges. The question of whether they should be accepted is
one that has enlivened many conferences; it may have to be settled
ultimately by policy emanating from governing boards, or by state-
legislative enactments.

Development of job-entry skills for a programmer trainee or a com-
puter operator is a worthwhile goal of junior college data processing
programs; the goals of the university information science programs, where
developed, are more nearly fitted to the knowledges and understandings
needed by the computer installation manager, systems programmers,
systems analysts, programmer supervisors, and procedure or methods
analysts. The technical skills, knowledge, and understanding developed in
the junior college data processing program are an important and necessary
part of each of the occupational choices shown above. It would seem there-
fore, that a rationale and statements of justification could be developed in
obtaining university acceptance of credits earned in these programs. When
a student changes his objectiveswhether laterally, such as to a different
major, or vertically, such as a change within the same majorhe should
expect some loss of credits but he should not be penalized unreasonably.

The articulation problemthough dt,cult, time-consuming, and com-
plexcan be solved. Many four-year colleges which offer courses in
business- oriented information science have begun to accept transfer credit
for introductory courses and beginning programming courses. There is
good reason to hope that as more four-year colleges ald universities
develop these programs, a liberalization of transfer credit will be made.
College teachers and administrators can and should play an important role
through conferences, site visits, and state-wide professional meetings.
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VII. Evaluation

Good data 7)roce88ing progra»? .> are viable.

Frequent mention has been made of the need for continued redesign
of the data processing program to assure that it continues to meet current
needs of the community and students. Such redesign, of course, is
predicated upon evaluation.

The purpose of evaluating a data processing program is to assess
achievements and to make improvements. The process of evaluation should
be continuous and should include analysis of relevant data gathered from
a variety of pertinent reference groups. Evaluation should, therefore, be
both descriptive and judgmental. This section covers methods and tech-
niques helpful to evaluation.

Surveys
There are many types of surveys. Data can be gathered from interview-

ing and from mailed questionnaires.

A survey of employers who hire people for their computer centers often
reveals useful information, for example, on entry requirements, employment
standards, promotional opportunity, and earnings. Employers who have
hired program enrollees (both graduates and non-graduates) should be
able to make valid judgments of their preparation and formal training while
in school.

An equipment survey may facilitate course revisions, hardware replace-
ment, and expectations for students. Source material covering survey
administration and techniques is available from the American Association
of Junior Colleges.

Cooperative Education Programs
The broad category of cooperative programs includes two basic types.

First, the traditional part-time work experkmce programs in which the
student spends a portion of the day in school and a portion of the day
working in an approved training or work station. Second, the internship
program, in which a student spends a quarter or a semester, working full
time for an employer in an approved, directly related occupation and
spends alternate periods in full-time college study. Either type of program
facilitates evaluation, although part-time employment seems more popular
with students.

The individual assigned to coordinate a cooperative program has several
opportunities to gather data for evaluation. For example, useful information
might be obtained when locating, inspecting, and approving employment
stations developing a training plan, and while selecting and placing stu-
dents. As the cooperative program becomes operational, additional informa-
tion can be collected when supervisory visits are made. At each stage in the
development and operation of this kind of activity, objectives should be
reviewed, and modified where necessary.
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At the close of the work experience period, teachers, students, and
employers should be expected to evaluate their experiences, and the
program In general. These evaluations will provide information which will
help to identify strengths and weaknesses and to point out needed revisions.

Follow-Up
A follow-up study is another of the many evaluative tools that may

be used. For example, It could be designed to gather data relative to those
who were employed in directly-related, related, or unrelated occupations;
those who are attaining success or failure; and Plicit opinions relative to
needed program revisions, such as courses, course content, requirements
and electives, texts, equipment, or staff, and salary data. The follow-up
study should Include former program enrollees; more meaningful data can
be gathered from this group than from program graduates only. Data
gathered only from program graduates fails to take into account students
whose studies were terminated before completion.

Even more meaningful than a follow-up study would be a follow-up
program. The follow-up program may be designed as a continuous pro-
cedure in which enrollees are feilowed up after six months or longer follow-
ing an academic year, and program graduates are followed up twice more
on an annual basis.

Advisory Committee
Members of the advisory committee for the data p7ocessing program

can make valid judgments about quality and appropriateness of the pro-
gram. As the purpose of the advisory committee is to give advice, it can
render valuable assistance In such areas as curriculum, course content,
staffing, teaching, and !earning materials, invited guest lecturers, irstalia-
tion visits, and training or work stations for cooperative students. Mem-
bers of the advisory committee could be asked to evaluate the program on
a formal or informal basis.

Evaluation is necessary if programs are to be relevant. Evaluation then,
should be considered a continuous process of collecting information from
all pertinent reference groups (students, employers, advisory committee
members, teachers, and administrators) for the purpose of making judg-
ments about the effectiveness of a curriculum. Program results should be
compared to program objectives. These results should also be compared
to standards and to other comparable programs. Once this has been
accomplished, strengths and weaknesses will be identifiable and decision-
making for program improvement more easily accomplished.

6 111311111=1
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VIII Getting Started

''here is no such thing as a part-time job eithei. in & ta
processing or in education.

Throughout this booklet, repeated references have been made to things
that should be done to implement and operate a junior college program
in data processing and computer programming. This concluding part re-
views some of the material previously presented and outlines the order In
which certain events should take place during the gestation period and
birth of the new program.

Establish Objectives
The primary objectives of a junior college program should be the

preparation of graduates able to fill entry-level positions as computer
operators and business applications programmers. An additional objective
calls for providing opportunities for continued study by individuals already
employed in data processing. As the first step in the process of establish-
ing a data processing program, the objectives must necessarily be rather
broad in nature. Refining the goals and expressing them in terms of specific
skills and abilities to be learned by students must await input from com-
munity surveys and advisory committees.

Survey the Community
There are a number of methods of surveying the community that are

available. Probably the easiest, but not necessarily the best in terms of
quality of information gained, is wailing questionnaires to area firms.
Questionnaires can be used to learn about the types of data processing
equipment in the t-.rea, shortages of particular kinds of data processing
personnel, plans for future data processing requirements and activities,
and a general feeling for whether or not the firms responding are amenable
to the notion of hiring two-year college graduates as programmers.

Personal interviews with local data processing professionals as well
as with personnel managers are also a useful source of information about
local industry needs and how the junior college is seen by these individuals
as a means to meet them. Interviews are potentially informative, and offer
an opportunity for pre-selling the college program and its graduates.

Contacts with local chapters of the Data Processing Management Asso-
ciation, the Association for Computing Machinery, other trade associations,
representatives of computer equipment manufacturers, and chambers of
commerce will also serve as important sources of information in surveying
the community. Similarly, interviews with local high schools, four-year
colleges, and with state and local employment services should provide
important information to be used in planning the curriculum. Such organiza-
tions may also prove to be sources of students for the program, or at least
an Important means by which the program can be publicized.
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Form an Advisory Committee
The advisory committee will serve as a continuing source of Information,

as well as an Important link with the community and a means of updating
the program. The advisory committee should be formed early in the planning
so its members come to look upon it as their own. Membership shol 'Id
Include representatives from data processing Installations in the area,
preferably those who are hiring or will hire students as part of the co-
operative education program.

Determine Organizational Structure
Once the objectives are determined in some detail, the college will be

in a position to select the manner in which data processing will fit into the
organization of programs. The alternatives include: establishing a separate
data processing department or division of Instruction; or establishing a
smaller instructional unit as part of the established business or mathematics
division. In either case, data processing instruction should cut across
several disciplines.

Hire or Appoint Staff
Staffing problems associated with junior college programs in data

processing have already been discussed. All that needs to be added at
this point is that the staff responsibilities should be assigned after the
specified objectives of the program are formulated. Objectives should not
be designed to match the teaching abilities of available staffthey should
be established before the curriculum is written. The teaching faculty should
play an active role in developing the coursework.

Design Curriculum
Curriculum design along the lines described in this booklet can be

facilitated by perusal of course outlines and specific curriculum matters
obtained from other junior college data processing programs. Whether or
not this is done, it is most important that the curriculum, and each of the
courses and other learning experiences making up the curriculum, are
designed to meet the specific objectives of the program.

Formulating means by which the curriculum is evaluated in terms of
meeting its objectives is part and parcel of designing the curriculum.
Evaluation systems involve follow-up activities, work with advisory com-
mittees and employers of students in cooperative education programs, and
surveys of current data processing trade literature.

Determine Equipment Needs and Sources
Needs of the data processing educational program for specific kinds

of computers and other data processing equipment can only be determined
after the curriculum has been completely designed. It cannot be over-
stated: beware of the widespread practice of first getting a computer
system and then wondering what to do with it.
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A small beginning in terms of size of computer Installations is advisable.
All of the needs, in terms of language support and operating system charac-
teristics, required for all but the most elaborate junior college data process-
ing programs can be met with fairly small computers leasing for less than
$5,000 per month. Some very small systems can serve a limited program at
monthly lease costs of about $2,000. Upward compability for modern com-
puter systems is quite good. This means that it is relatively easy to adapt
computer programs and other educational processes to larger computers
once it is established that the small computer first Installed Is no longer
large enough to do the job.

Make Equipment Available
Making the necessary equipment available is a matter of taking action

on one of the alternatives discussed in Chapter III. Delivery times for
computer equipment from most major manufacturers range from a couple
of months to over a year, depending upon the system being ordered and the
manufacturer supplying it. This time tag should be taken into account
when planning for the first course offerings of the curriculum.

If the college already has a data processing installation, matters per-
taining to equipment selection may be out of the control of curriculum
planners. In our view, the priority use of a junior college computer installa-
tion should be for the data processing educational program, if there is
one. Acting upon this priority, the computer system should be modified
or replaced with one which will serve both the needs of administrative
data processing and the educational program, if the one installed does
not already do so.

One other feature deserves mention at this point. Many two-year
and four-year post-secondary institutions feel tempted to install larger
computers or multiple computers when faced with conflicting time demands
from the educational program and administrative users. To the extent that
the computer system stands idle at night or during the weekends (usually a
sizable extent, we have observed), there is little justifiable reason to enlarge
the computer system. In such a situation, one would expect routine
administrative tasks to be executed at night or on the weekends when
students typically do not require the computer system. This seems more
desirable to us than installing a large computer system which is heavily
used 40 hours or so per week and stands idle the remaining 136 hours.

Begin the Program
The courses are designed, the equipment is available, and the faculty

is ready to begin. All that remains is to enroll students in the program.
This can be done with considerable fanfare, however, netting the college
some publicity. Computers and the use of computers remain newsworthy
items and the college will probably not want to miss a good opportunity to
let its public know about the new program that it is offering.

We have dealt at length with evaluation and modification procedures
for the data processing educational prograr. These can be started soon
after the first classes begin instruction through the expedient of conferring
with the teaching faculty and the students to determine how well the course
work and the instruction is being received by students. After the first
semester or quarter is over, more formalized follow-up procedures and
other evaluation techniques may be implemented.
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Appendix I Appendix II

WHERE TO GO FOR HELP

Association for Computing Machinery
1133 Avenue of the Americas
New York, New York 10036

Association for Educational Data Systems
1201 16th Street, N.W.
Washington, D.C. 20036

Association for Systems Management
24587 Bagley Road
Cleveland, Ohio 44138

Data Processing Management Association
505 Busse Highway.
Parkridge, Illinois 60068

The Institute of Electrical and Electronic
Engineers, incorporated

345 East 47th Street
New York, New York 10017

The Society for Management information
Systems

1 First National Plaza
Chicago, Illinois 60670

American Federation of information
Processing Societies

210 Summit Avenue
Montvale, New Jersey 07645
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