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The problem was to determine the implications of integrated

SUMMARY

data processing in offices for the preparation of office workers and

the development of office occupations ¢
and public post high school institution

degrees.

urriculums in public secondary

? Specifically, the problem included:

1.

ey

2.

The analysis of integrated data processing training
programs in public education institutions.

A study of employees in the integrated data processing
programs in selected business offices, as well as a
study of needs as expressed by the data processing
menagement personnel of these offices, to determine the
common body of knowledge needed for entry into selected
office occupations in data processing, adjustment to
office occupations requiring knowledge or ability in
data processing technigues, patterns of advancement in
such office occupations, and job descriptions for seven
major data processing Job categories. :

Determination of new and projected developments in data
processing as forecasted by manufacturers and users of

hardware and software and the influence of such develop-
ments on future job opportunities and training programs.

OBJECTIVES

The purpose of the study was to provide guidance for schocls
in evaluating existing programs and for establishing new programs in
integrated data processing. The study compiled information to form
the basis for modification of existing data processing programs and

| for establishment of new and flexible data process

ing curriculums in

office occupation oriented educational programs. Occupational
information sbout the data processing field for use of counselors
was also obtained.

The sample survey design utilizing interviews and questionnaires
was used for this study. The design, using teams of trained interviewers,
made possible the collection of data from schools and offices concurrently.
The use of interviewers resulted in reaching nearly 100 per cent of the

samples selected.

METHOD

s offering less than baccalaureate
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Interview schedules and questionnaires were developed and ‘
refined, tried out, and revised. The populations and samples were
then selected. Since data processing equipment represents large
capital investment, larger companies were the source of information
for the problem. The population from which the sample of data
rrocessing equipment users was drawn was Dun and Bradstreet's
1963 Million Dollar Directory, which listed some 28,000 businesses
with net worth of one million dollars or more. Use of the N.E.A.
small-sample formula indicated that 285 businesses would constitute
a religble sample for a study of this kind. The study included 353
businesses.

The schools and teachers for the study were determined by
the location of the businesses selected for the sample. Teachers
in the public high schools in the city in which a business was
located and public two-year post highs that offered programs in
data processing were interviewed. A total of 176 school systems
were included in the study.

A preliminary census of data processing offerings in the
public educational institutions in the United States was obtained.
A brief, one~-page questionnaire, designed for optical scanning, was
sent to all secondary and two-year post high schools in the United
States. Over a 94 per cent return (10,278 questionnaires) was
received. Analysis of these questionnaires resulted in a compilation
of characteristics of existing data processing programs throughout
the United States.

Fourteen interviewers, all business education teachers who
taught at different educational levels from junior high school to
four-year colleges, were selected and trained in the interviewing
process. Specific training was given the interviewers on the use
of the instruments designed for this study. The interviewers,
working together in seven teams of two, spent three months collecting
data throughout the 39 states in the sample.

Interviews were held with the advance planning executives of
the computer manufacturers to determine what technological develop-
nments were being plianned that would have any effect on the training
of future employees in data processing.

Date collected from the interviews and questionnaires were
coded and key punched into cards. Programs were written and run on
the University computer. Analysis of the print-out data was made
resulting in two recommended data processing curriculums, one for the
high school and one for the two-year post high school institutions.




RESULTS

Analysis of the data collected from several sources (managers
of data processing departments, employees in the data processing
departments, teachers of data processing, and advance planning
executives of the computer manufacturers) resulted in the development
of a recommended data processing curriculum and course outline for
the high school and for the two-year post high school. The recommended
curriculuas are as follows:

HIGH SCHOOL CURRICULUM IN DATA PROCESSING

9th Grade Units

Mathematics 1
English 1
Social Science 1
Science 1
Typing 1
Physical Education 1

10th Grade

Mathematiecs

English

Social Science

Science .
Introduction to Data Processing 1/2

Physical Education
#

e

-

1llth Grade

Advanced Algebra 1/2
English

Social Science

Computer Concepts and Systems Development
Bookkeeping

Physical Education

L

¥Electives:
Introduction to Business
Consumer Economics




12th Grade Units
Oral Communication 1/2
Written Communication o 1/2
Business Organization and Management 1/2
Humen Relations 1/2
Business and Office Procedures and

Data Processing Applications 1
Physical Education 1l
*%

*¥%Flective:

Economics

Data Processing Courses

Among the specific topics and concepts to be included in the
high school data processing courses, the following are recommended
in the suggested courses:

Introduction to data processing (10th Grade-1/2 Unit)

1. History of records systems and manual data processing
2. Tabulating cards and equipment

a. Card layout and design
b. Equipment (purposes and operation, excluding
panel wiring)

Key punch and verifier
Sorter

e W W W W NP0 N
W\ W D
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Accounting machine
k., Flow charting
p

Interpreter
Reproducer
Collator
3. Electronic computer logic
a. Memory
b. Input of data
¢. Calculation (arithmetic)
d. Output
. Computer operation (using a type and model of computer
and a symbolic language for which the teacher and
student have access)

I~




Computer concepts and systems development (11th Grade-~1 Unit)

1. Review of electronic digital computers and principles
of data processing

2. Computer logic

3. Logic development through problem solving in general

4. Procedures development

5. Forms design

6. Computer languages (two languages: COBOL and one other,
possibly Autocoder)

T. Computer business applications

Data processing applications (12th Grade-1/2 Unit)

(This course should be coordinated with Bookkeeping
and Business and Office Procedures)

1. Systems analysis and design

2. Programming essentisals

3. Report writing and analysis from computer printout
4., Gaming (simulation)

5. Laboratory (or on a co--op basis)

a. Forms design

b. Flow charting

c. Writing the programs
d. Operating computer
e. Debugging

f. Running of live work

POST HIGH SCHOOL CURRICULUM IN DATA PROCESSING*

FIRST YEAR

1st Semester: Units

College Algebra

Written Communication
Accounting Principles
Introduction to Data Processing
Principles of Economics

b
3
3
4
3
17

*Typewriting is considered a pre-requisite to this program.




FIRST YEAR (continued)

2nd Semester:

Data Processing Mathematics
Oral Communication
Accounting Principles
Business Conditions

(or Contemporary Economic Problems)
Logic and Introduction to

Systems Analysis

WwWwww

H

SECOND YEAR

lst Semester:

S 3 |
S —

Business Statistics
I Psychology
ﬁ Advanced Accounting

; Introduction to Computer Programming
i Data Processing Systems

=
OjWwwww &

2nd Semester:

> Principles of Management

I Human Relations

, Data Processing Applications and
{ Practicum in Programming

! Advanced Programming

?

=
+Fiw W W w

Data Processing Courses

Among the topies and concepts to be included in the post

high school data processing courses, the following are recommended
; in the suggested courses:

Introduction to data processing (1lst Year, lst Semester-l Units)

7 l. History of data processing
{ 2. Principles of data processing




Introduction to data processing (continued)

3. Overview of unit records

a. Key punch and verifier

b. Sorter

c. Interpreter

d. Reproducer

e. Accounting machine

f. Collator

g. Principles of panel wiring

k. Card layout and design
D+ Electronic computer equipment

a. Types
b. Logic

Flow charting

Elements of programming

Laboratory in data processing equipment
Number systems

\C O3 O\

Logic and introduction to systems analysis (1lst Year, 2nd Semester-
5 Units)

l. Procedures development

2. Forms design (source document)

3. General flow charting

4, Program flow charting and block diagramming
5. Computer logic

6. Analysis of information network systems

T. Coding and condensing data

Introduction to computer programming (2nd Year, lst Semester-3 Units)

1. Review of computer equipment

2. Priuciples and theory of digital computers
3. Frogramming essentials

. Computer logic

Block diagramming

Coding and condensing data

. Purposes and functions of different languages
« Uses of symbolic languages

9. Central processing unit

10. Computer applications

1l. Registers

12. Assembly programs and compilers

13. Programming systems

1k, Fixed and floating points

15. Macro-generators

b
p)
6
1
8




Business systems design and development (

1.
2.
3.
L,
5

2nd Year, lst Semester-
3 Units)

Identification of system objectives
Identification of system requirements

Methods for achieving system objectives -
Development of operating procedures

Installation of system for each of the following

a.
b.
c.
d.
e.
fﬁ

&

Customer order and billing

Customer accounts receivable

Inventory control
Sales information
Payroll

Purchasing and accounts payable

General-ledger accounting

Data processing applications and practicum in programming

(2nd Year, 2nd Semester-5 Units)

1.

Data processing applications

a.
b.
c.
d.
e.
f.
g
h.

Payroll
Inventory

Accounts receivable and payable

Sales analysis
Policyholders records
Cost accounting
General accounting
Billing

Practicum in programming

8.

b.

d.
e.

f.

Systems

(1) Analysis
(2) Design

Programming essentials
Report writing and analysis
Gaming

Simulation

(1) Forms design

(2) Flow charting

(3) Writing programs
Operating computer
Debugging

Running live work

(4)
(5)
(6)

Field project




Advanced programming (2nd Year, 2nd Semester-3 Units)

1. Report generators

2. Mecro-gemerators

3. Assembly programs and compilers
k., Emulators

g. Data scheduling systems

T

THH
11
1
\1
)

Monitors and high level languages
. Fixed and floating points

Sy e

HIGHLIGHTS OF THE FINDINGS AND THEIR IMPLICATIONS

The findings from this study seem to fall into three categories
as follows:

Findings Concerning Jobs and Job Opportunities in Data Processing

1. High school graduates from data processing programs may
enter the following data processing Jobs: key punch 1
operator, unit record operator, tape librarian, and |

rt computer operator. 1

l

! 2. Graduates of two-year post high school institutions may
enter the same jobs as those who graduate from high school
data processing progrems, but in addition, the following
, Jobs are available to them: programmer, systems analyst
ﬁ (with some further experience and training), and

!

supervisor of data processing (with experience and possibly
further training).

3. Generally, the jobs in data processing will become more
complex rather than proliferate.

] k., Computer manufacturers indicated that little change would
take place in computers in the next three to ten years
| except for miniaturization and greater memory unit

I capacity; thus, many of the jobs now available will continue
: to be prevalent for several years to come.

ﬂ 5. With the relative decrease in use of punched cards as input,
b the proportion of key punch and verifier operators will

decrease.

?Q 6. Advances in the software will be extensive in the next
three to ten years; consequently, opportunities will expand
for persons trained in the use of the new software as it is

developed and accepted.




10.

11.

12.

Programmers will not need to be as technically trained

as is presently true. Graduates of two-year post high
school programs will be adequately trained for programming )
positions. However, the programmer as he is known today N /
will become important to the business organization if he

is prepared to move into a systems analysis position.
Businesses will want their programmers to have the necessary
background training to move into the position of systems
analyst, or expect the programmer to continue his training

on the job so that he may move into the higher level position.

. ~\)(:¢‘

Unit record equipment is being phased out with the installation
of smsller computers. The position of unit record equipment
operator will not be as prevalent in the near future as it

has been in the past.

Opportunities for persons to program software equipment
as it is developed will increase greatly.

Persons who will be classified as Applications Specialists
will be increasingly in demand. These people will advise
businesses on how to use automated systems.

An administrative level position pessibly will emerge, a
person known as an Automated Data Mausgement Specialist, who
will be responsible for deciding what to do with tThe dats
from the computer. His job will be to teach management
through application.

As the use of time sharing increases, more and more business
employees will need to understanc automatic axta processing.
In a time-sharing installation many of tne reguler clerks
will be responsible for originating and putting data into
the automated date processing system. They will oe required
to be a part of the total system but will not necessarily
hold a Job classified as a data processing ‘position,

Findings Concerning Teachers of Data Processing

i3.

14,

A gresater proportion of the high school data processing
teachers hold degrees than post high school data processing
teachers, but post high school teachers had had more
advanced training in data processing.

More high school data processing teachers received at ieast
some of their data processing background by attending
menufacturers' schools than did the post high school data

processing teachers.

10




15.

16.

More of the post high school data processing teachers had
had work experience, data processing work experience, and
on-the-job training than had the high school data processing
teachers.

More high school data processing teachers are getting
business experience in the summer than are post high school
data processing teachers.

Findings Concerning Data Processing Curriculums

1T7.

18.

190

20.

2l.

22.

23.

The educational institutions are not preparing enough
persons to meet the demands of business. More emphasis
must be placed on the preparation of more teachers so
that more young people may have the opportunity to be
trained in data processing.

Communication skills, both oral and written, are demanded
of data processing personnel. Both the management persounnel
and the employees in data processing recognize a weakness

in this area which is not being remedied by our educational
institutions.

Data processing personnel need to be oriented to the total
systems approach in business. The educational institutions
have nct been satisfying this need for the persons in

data processing positions.

Because the field of data processing education is so relatively
new, the programs in the high school and post high school
institutions are somewhat similar except that more concen-
tration in data processing courses is found at the post high
school level. The major objective of the courses at both
levels was vocational training.

Mathematics is considered a pre~requisite for data processing
courses at the post high school level whereas it is not for
the high school level programs in data processing. Managers
felt that mathematics should be included as part of a

data processing program for its logic values rather than as
mathematics per se. Seversal managers suggested courses in
logic be included in the curriculum.

Relatively few schools operate a cooperative part-time
training program in data processing. Only 50 schools out
of 176 schools surveyed had such a program.

Three~fourths of those high schools with a cooperative program
in data processing require up to six weeks of on-the-Jjob
training.

11
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Half of the cooperative programs in the post high schools
(nine out of a total of 18 programs) have nc set amount of
time required for the on-the-job traiuing phase of the
cooperative part-time program.

No opportunities are available in data processing for
workers with no specialized training. Persons must

either have some specialized training before being placed
on a datas processing job or may transfer from a job within
the firm and receive on-the-job training in data processing
resulting in specialized training. Some companies may hire
persons without specialized training and give that training
to the new employee before putting him on the job.

Because the need for data processing employees is so much
greater than the number of people being trained in our
educational institutions, industry currently is willing
to hire persons who have a specialized skill regardless
of where they have received their training.

Computing mechines will be more and more internally
programmed, with the result that wiring will become less
important in business. However, these persons still will
be needed in the technical positions with the computer
manufacturers. Many of the programs (particularly in post
high school programs) devote a considerable amount of time
on wiring boards. This is a skill development that needs
less emphasis in training for business data processing Jobs.

RECOMMENDATIONS FOR FURTHER ACTION

The schools are not meeting the needs in training
personnel for the many job opportunities in data processing
in business. Much more effort needs to be exerted by
school boards, school administrators, teachers, and gtate
supervisors to inaugurate curriculums in data processing
and to update the programs currently in existence.

Teacher training institutions must train more teachers for
the field of business data processing. Oince frequently
the cost of such a teacher training program is too costly
for an individual institution, they should be helped
financially by state, federal and/or private business funds.
Two approaches to increasing the number of teachers are:

(a) summer programs for beginning teachers and for updating

current data processing teachers, and (b) in-service training

12




programs during the academic year offered at strategic
lcocations to train data processing employees as potential
teachers and to prepare other teachers for teaching in the
1 data processing area.

3. Businesses should make data processing jobs available for
teachers during the summer months.

i, Workshops in data processing occupational information
should be developed for counselors and school administrators
and in data processing curriculums and equipment for school
administrators.

ey Y
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5. Further research is needed in making in-depth analyses of
course offerings in the field of data processing.

6. Further research is needed in the development of adequate
teacher training programs for teachers of data processing.

T. A similar study to this one should be made again in about
five to seven years to recommend changes in data processing
curriculums as a result of the new devices znd technigues
and developments in the teaching of data processing; and
also, more importantly, as a result of new developments
just now being experimented with in education, such as the
ES~T0 project, the NOBELS project, use of block programming,
use of modular scheduling, and expanded use of on line and
real time applications in schools.

13
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PART 1 CHAPTER I

THE PROBLEM

The extensive introduction of electronic computers for data
processing and other applications in business has created a critical
need for greater numbers of more highly skilled personnel. The help-
wanted sections of metropolitan newspapers provide ample evidence of
this need. Attractive inducements are offered for electronic data
processing managers, programmers, computer console operators, systems
analysts, tabulating equipment operators, supervisors, punched~card
machine operators and many others. To meet these personnel require-
ments, more people need to be trained, and many of the present
management and operative personnel need to be retrained.

Implicit in these quantitative aspects of training for data
processing employees are the qualitative facets, bringing up such
questions as: What kind and how extensive should the training be
for these various people? Who should provide this training and how
and when should it be done? While considerable effort has been
expended on training programs by several agencies, little objective
research has been done to determine these needs.

STATEMENT OF THE PROBLEM

The problem was to determine the implications of integrated
data processingl for the preparation of office workers as it affects
the development of office cccupations curricula in public secondary
and public post high school institutions offering less than
baccalaureate degrees.

1. Integrated data processing can be described briefly as
automaticn of source data. The writing for an office operation is put
into such a form that subsequent operations requiring this writing can
be processed automatically. Integrated data processing, therefore, tends
to tie office work together, to integrate it, or to form a whole from
the various parts. Mechanization is used. The term "integrated
mechanical data processing" would be more precise; but the modern and
common term is "integrated data processing” and hence will be used here.

14




Three broad facets of the problem include:

l. The analysis and evaluation of existing intu:grated data
processing training programs in public educational
institutions.

a. Determination of the location of public secondary and
post high school non-degree granting institutions
offering data processing courses in these institutions.

b. Detailed analysis of curricular offerings in selected
institutions and the scope of the offerings.

c. Evaluation of course offerings of educational institutions
as they relate to needs of business as determined under 2
below, through suggested curriculums.

2. A study of employees in the integrated data processing programs
in selected business offices, as well as a study of the needs
as expressed by the data processing management personnel of
these offices, to determéne the common body of knowledge
needed for:

a. Entry into selected office occupations affected by
data processing.

b. Adjustment to office occupations requiring knowledge
or ability in automated data processing techniques.

c. Patterns of advancement in such office occupations.
d. Retraining

3. Determination of new and projected developments in data
processing as forecasted by manufacturers and users of
hardware and software and the influence of such developments
on future job opportunities.

PURPOSE OF THE STUDY

The purpose of the study is twofold: (1) to provide guidance for
schools in evaluating existing programs and in establishing new programs
in integrated data processing, and (2) to furnish information for
counselors in providing students with occupational information about
employment and career opportunities in the business data processing field.

15




To fulfill these purposes, data have been collected from four
main sources:

1. Data processing management personnel
2. Data processing employees

3., Heads of data processing instructional departments in
secondary schools, junior and community colleges, and
vocational schools, and from data processing teachers
in these schools.

. Data processing equipment manufacturers.

Data were collected about employees, their preparation for the
job, their prior work experience, the duties they perform in their
data processing Jobs, their evaluation of their education, requirements
for entry into several data processing jobs, and information about the
future technological developments in the field of data processing
equipment that might influence the education of data processing employees.
The specific kinds of information gathcred are these:

1. Data processing instructional programs

8. Curriculum

(1) courses, coverage and sequencing of the units

(2) expected competencies

(3) criteria for selection of students

(4) extent of cooperative work programs in data processing
b. Instructional materials
c. Equipment used
d. Students, their grade level, characteristics

e. Teachers, their education, work experience and training
in data processing

f. Problems in initiating and maintaining a data processing
instructional program




2. Information regarding dats processing employees

a. dJob titles and description of the duties involved
in several jobs

b. Educational preparation, including pre-employment
training and on-the-job training

c. Employment record, work history
d. Employees' evaluation of their training and education

e. Occupational mobility patterns

f. Personal characteristics
3. The job
a. Promotional patterns

b. Criteria for selection of beginning employees

¢. Supervisory practices

d. Recruitment practices

e. Pay scales
h. Future developments of data processing equipment

In order to define the problem more specifically, answers were
sought to the following questions:

l. Are data processing programs as taught in educational
institutions meeting the demands of firms for data processing
personnel?

2. What jobs are available for high school graduates from data
processing programs?

3. What jobs are available for graduates from programs in two-
year post high school institutions?

4. What major differences are there between data processing
programs at the high school and post high school levels?

>+ What differences are there in the preparation of teachers
instructing data processing courses at the high school and
yost high school levels?

17
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6. What kinds and amount of on-the-job training are required
for graduates from data processing programs at the high
school and post high school levels?

7. How much on-the-job (and what kind) of training is required
for graduates from cooperative part~time training programs
in data processing at either level of education?

8. What are the opportunities for employment of workers with
no specialized training in data processing?

9. What significant characteristics distinguish strong from
weak programs in data processing?

] 10. What are emerging job opportunities in new activities
1 related to date processing that will develop in the future
in light of developments in the technology of data processing?

1 18
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ORGANIZATION OF REFORT

The orgenizational pattern of this report follows the plan
of giving the reader, in Part I, the problem under investigation
and the findings of the study, followed by the curricular implications
of data processing resulting from the analysis of the data collected.
Part II is devoted to a presentation of descriptions of the seven
major job categories in data processing and an analysis of the data
collected from the schools offering course work in data processing
in regard to the curricular patterns in those schools and the back-
ground of the teachers in date processing.

Part I is composed of five chapters: Chapter 1, The Problem;
Chapter II, Findings; Chapter III, Curricular Implications;
Chapter IV, Review of Related Literature; and Chapter V, Procedures.

Part II presents the data gathered from 353 businesses and
174 school systems in the study. This section has seven chapters
(VI through XII), each chapter devoted to one of the seven job
categories into which the data processing employees are classified:
key punch operator, unit record operator, computer operator, tape
librarian, programmer, dats processing manager, systems analyst.

Part III presents the data and snalysis of the data collected

from 380 teachers in 176 school systems that are offering data processing.

Chapter XIII is a description of the curriculums in the schools
surveyed; Chapter XIV presents information regarding qualifications
and teaching responsibilities of teachers in the schools surveyed.

Major conclusions from which the curricular implications

were derived and recommendations for further action are presented
in the Summary at the beginning of this report.
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CHAPTER II
FINDINGS

The first modern day computer to work successfully, the

| Mark I, was designed by Professor Howard Aiken of Harvard and
built with the aid of IBM in 1944. 1In 1946, the ENTIAC (Electronic

| Numerical Integrator and Calculator) was built and completed at the

| University of Pennsylvania. These were not electronic computers
with internal storage of instructions as in today's computers, but
the instructions were externally wired in a manner similar to the

; control panels of electromechanical equipment. The UNIVAC (Universal

§ Accurate Computer), which came as a result of the ENIAC, was designed

| by Dr. J. Presper Eckert and Dr. John Mauchly who both joined the

staff at Sperry Rand.

§ Computers, however, had been barely introduced into offices
by 1954, when a model of the UNIVAC was used by General Electric for

| the first real application of computers to business data processing

% work (18:113-114). The computer was first used principally for

: performing the many repetitious jobs in the office, such as processing

‘ payroll and inventory records, and the computers were used for office

| work only after the mathematical and scientific problems in industry

§ had been completed. As the paper work explosion in business progressed,

’ the need for high-speed operations in the office became prevalent.
Later, digital computers were designed especially for data processing

in the office.

For the past twenty years, the number of office jobs has been

- growing at a faster rate than openings for other types of employment.
This has been due mainly to the mounting volume of communicationms,
recordkeeping, and other paper work. The use of electronic computers
and other new office equipment will not likely keep pace with the
increased amount of paper work required by modern business hence, the
need for more and more office workers.

3

| INFLUENCE OF COMPUTERS ON BUSINESS EDUCATION

The computer in the office, the big technological change of the
1950's, made obsolete business education as it had been known and
taught. A new dimension, business data processing, was added to the
sphere of training for business. The need for training young people
for living and working in a computerized world is with us. We have
been slow to realize fully the impact of this new technological change--
it was not until the late 1950's that any school programs were established
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i to train personnel for positions in data processing. During the years
i of 1961 to 1964, about 32 school programs per year were established to
i train data processing personnel, and since 1964 only two or three
programs have been started each year. The reason stated most frequently
for establishing these programs was the growing demand by industry for
trained personnel. About 19 per cent of the high schools and 61 per
cent of the junior colleges and vocational schools were offering course
work in data processing in 1966, or were planning to offer it (Table 2~1).

Most of the high school data processing programs were found in
the New England, Middle Atlantic, and Pacific regions of the United
States while the data processing programs in junior colleges and
vocational schools were located predominantly in the Pacific, Middle
Atlantic, South Atlantic, and East North Central regions of the

United States.

Schools have been slow to respond to the need for training
young people for positions in data processing. With the ever-
growing number of automated data processing installations in business
offices, the education and training of workers for these jobs becomes
a major concern to those persons responsible for preparing people for
those positions. Because the schools have not graduated enough
workers prepared for the available positions in data processing,
industry has looked elsewhere for these employees; many of whom have
come from other jobs and departments within the companies. Those
persons today who are now in data processing positions and who have
been employed in some other type of work have come principally from
sales and services positions or from clerical positiocns {(Table 2-2).

Several of the employees surveyed had had some experience in
data processing work prior to coming to their present employer.
Many of the data processing jobs held were different from their
present job. More of the employees had served as tabulator operator
than in any other position (Table 2-3).

Slightly more than four-fifths of the key punch operators have
had no previous experience in data processing other than as a key
punch operator, A few of them had held the positions of tabulator
operator and supervisor. Over half of the unit record equipment
operators had held no other data processing job than that before
their present job, and over half the computer operators had been
unit record equipment operators before their present job.

About 35 per cent of the programmers had held mo other data
processing position before thelr present job, and over one-fourth
of them had been tabulator operators prior to their present position
as programmers.
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Table 2-2. Kinds of Jobs Prior to Employment in Data Processing
Present Job
Previous
Job
Key Tape Unit Comp. Progr. Super. Sys.
Punch Libr. Recd Oper. D.P. Anal.
Oper, Oper.
Clerical 240 5 80 72 93 35 24
Office Machines
Operator 61 0 18 8 11 9 7
Steno-Typist 134 1 23 14 20 3 1
Accounting 65 6 22 28 53 18 30
Inventory Clerk 18 1 25 22 22 6 7
Trades 34 0 41 40 74 13 13
Factory 30 1 32 37 37 19 6
Supervisory 6 0 16 10 21 12 21
Sales & Service 196 14 102 92 93 46 27
Other 44 1 25 22 45 8 15

Over one~-fourth of the systems analysts had held no other data

processing position prior to their present job.

About one~fourth of

them had been unit record equipment operators and about one~fourth of
them had been programmers before assuming the position of systems

analyst.

The rest had held a variety of other data processing jobs.

On. the other hand, about 70 per cent of the data processing
managers had held other jobs in data processing before becoming manager.
About 40 per cent of them had worked as unit record equipment operators
before becoming supervisors of data processing.
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Table 2-3. Kinds of Jobs Held in Data Processing Prior to Present Job
Present Job
Previous
Job Key Unit Comp. Progr. Super. Sys.
Punch Recd Oper. D.P. Anal.
Oper. Oper,
Key Punch
Operator 449 34 13 7 14 2
Tabulator
Operator 50 90 93 68 62 37
Computer ‘
Operagor 5 22 50 28 13 5
Programmer p 1 2 7 87 15 39
I
Supervisor }
D.P. | 33 21 12 i9 46 24
Systems E
Analyst ! 0 0 1 23 8 41
Other ‘ L4 6 7 10 10 7
}
3
Totals i 552 175 183 252 158 155
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CHARACTERISTICS OF DATA PROCESSING JOLS

Managers of data procescing departments in 353 businesses through-
out the United States who were interviewed and over 2,000 data processing
¢nployees in those businesgses who complieted questicanaires rovided
uata and information about the data processing jobs being perrformed in
business. The information sgought about the jobs inciuded suct tnings
as the duties the employees performed on the job, the amount of over-
time required for the job, the amount of supervision required for the
different jobs, the promotion patterns for the several jobs, and the
galaries recedived by the employees in the several job categories.
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The information concerning the employees in data processing
positions collected from management personnel and the employees
themselves included such items as ages, education accepted and preferred
by management as well as the education of the individuals om the jobs,
amount of experience accepted and preferred by management as well as
the experience of the persons on the jobs, personal characteristics
of individuals performing data processing jobs, and the mobility of
data processing employees.

Insight into future technological developments in data processing
equipment was obtained by interviews with the advance planning
executives of the computer manufacturing companies, who were asked what
was being planned in the next three to ten years that wouid affect the
preparation of future data processing employees. The managers of the
data processing departments were also asked in their interviews to
project their needs and anticipated changes for the next five to ten
years.

Data concerning these three aspects of data processing jobs and
needs of personnel are presented and analyzed in the following three
divisions of this chapter.

Duties Performed in Data Processing Jobs

Table 2-4 shows the duties performed by employees in data
processing. The duties are listed in order of frequency of mentionm,
together with the percentage of employees in each of eight different
i0b categories. Because the duties, qualifications and preparation
of verifier operators so closely parallel those of the key punch
operators, detailed amalysis was not made of this particular job in
the remaining part of the study. However, the duties are included
in this table since the verifier's job is one that can be held by recent
high school graduates.

Analysis of Table 2-4 seems to indicate that key punch operators
should have knowladge of more than the key punch machine, since over
a fourth of them report operating the interpreter, card sorter, and
reproducer, and over 10 per cent of them operate an accounting machine
as nne of their duties.

Card punching was among the 10 most frequently mertioned duties
for unit record machine operators (accounting machine operators) and
for computer operators and programmers, as well as for the key punch
and verifier operators. Programmers and systems analysts both prepare
programs to a great extent. Over 95 per cent of the programmers and
more than 75 per cent of the systems analysts write programs, and they
use several different languages for their programming (Table 5). Auto-
coder is the language reported the most frequently, with COBOL and
machine language reported slightly over half as frequently as was Autocoder.
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Table 2-4. Most Commonly Mentioned Duties Performed by
Data Processing Employees

Duties N A
Key Punch Operator (N = 835)
Punch cards 807 96.6
Verify punched cards 585 70.0
Operate interpreter 274 32.8
Operate sorter 254 30.4
Operate reproducer 209 25.0
Operate typewriter 115 13.8
Operate collator 105 12,6
Supervise key punch operators 92 11.0
Operate accounting machine 91 10.9
Perform other clerical duties 80 9,6
Verifier Operator (N = 125)
Verify punched cards 109 87.2
Punch cards 90 72.0
Operate interpreter 35 28.0
Operate sorter 30 24.0
Operate reproducer 29 23.2
Wire reproducer bc-.rd 15 12.0
Wire interpreter board 11 8.8
Supervise key punch operators 10 8.0
Operate collator 9 7.2
Operate typewriter 8 6.4
Tape Librarian (N = 26)
File and register tapes 24 92.3
Punch cards 17 65.4
Verify punched cards 12 46.2
Perform clerical duties 11 42.3
Operate sorter 9 34.6
Operate typewriters 8 30.8
Confer re computer time 7 26.9
Operate interpreters 5 19.2
Unit Record Equipment Operator (N = 374)
Operate the sorter 338 90.4
Cperate reproducer 315 84.2
Operate interpreter 289 77.3
Operate collator 237 63.4
Operate accounting machines 259 69.2
Punch cards 257 68.7
Wire collator board 237 63.3
Wire reproducer board 234
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Table 2-4 (Continued)

Duties

Wire interpreter board
Wire accounting machine boards

Computer Operator (N = 282)

Operate computer

Operate high speed printer
Operate sorter

Punch cards

Operate interpreter
Operate reproducer

Operate collator

Wire collator board

Wire reproducer board

Test sample routines

Programmers (N = 332)

Prepare programs
Make flow charts
Debug programs

Code for programming
Make block diagrams
Analyze data flow
Analyze systems
Operate computer
Test sample routines
Punch cards

Processing Supervisors (N = 175)

Confer regarding computer

Schedule computer time

Supervise computer personnel

Supervise auxiliary equipment
personnel

Confer regarding key punching

Analyze data flow

Analyze systems

Supervise keypunch operators

Schedule key punching

Operate sorter




Table 2-4 (Continued)

Duties N 4
Systems Analyst (N = 139)
Analyze systems 133 95.7
Analyze data flow 121 87.1
Make flow charts 120 86.3
Make block diagrams 108 77.7
Prepare programs 107 77.0
Confer regarding computer 97 69.8
Debug programs 89 64.0
Code for programs 81 58.3
Confer regarding key punching 79 56.8
Test sample routines 73 52.5




Table 2-5. Programming Languages Used on the Job

Job
Language — -

Comp. Progr. Super, Sys. Total

Oper. D.P. Anai.
Autocoder 17 195 33 56 301
COBOL 6 104 13 46 169
Machine 5 108 13 41 167
SPS 9 75 19 25 128
FORTRAN 0 13 5 9 27
PL-1 0 10 0 1 11
Algo 1 1 2 1 5
SPA 1 1 0 1 2

JoEVSatisfactions and Dissatisfactions

As a group, data processing employees are very well satisfied
with data processing as a field, say they enjoy it, and plan to stay in
it (Table 2-6). Only 12 out of 2,098 employees who responded to this
question indicated that they do not enjoy their work and want to change
fields.

The smallest proportion of people who indicated enjoyment of
the field was among the key punch operators, in which 89.5 per cent
said that they liked it and planned to stay; and 3.3 per cent of them
indicated that they do not enjoy working in this field. On the other
hand, -all of the tape librarians and 95 per cent of the programmers
said they enjoyed working in data processing and plan to stay in it and
none of these two groups of people said they disliked it enough to
change fields.

When asked what they particularly liked about their jobs in
data processing and what they did not like about their jobs, almost twice
as many positive statements were made as negative. A total of 2,520
favorable comments were made in response to this open-end question and
1,376 were negative.




6€T 091 JAA 99¢ %79¢ 9¢ 918 sTe390L
L 1T |9 T 0 0 |¥ T |¢° Z 6 0 |6 L s3ueyo 03 ysIA
- Lofus jo0u oq
¢ O 0 O 6° € 9° T TT % 0 0 %°¢ 0¢C de3s TIIA
- Lofua 3j0u o(q
7°6 €T | 2°9 OT | €% %T [0°9 9T |8°8 ¢t 0 0 'L 6§ aSueyd B INTIT
PINOoA 3nq - Aofujm
6°68 GTT| 1°¢t6 6%T| 8°%6 OTE| ¢°t6 8%¥Z| 9°68 9CE| OOT 92 | &°68 OftL Leais o3 ueyd
- Lofug
Z N A N Z N Z N pA N A N )4 N WOTIDBISTIES
Jo 23a8a(g
* 12dp *1adp
*Teuv ‘d°a *x3dQ pod¥ *IqIT young
*sg *19dng *130xg *dmo) ITUn adey A3y
juoufoTduy
Jo PI®Id © st 3urssodoag IR YITM UCIIDERISIIRS JO 99a39q ,sosfofduy 3urssadoid ®BIBQ °9-¢ °T9BL

30




Job satisfactions. The pattern of what they enjoyed about .
their jobs differs somewhat according to the level of the job (Table 2-7).

|
Table 2-7. Sources of Job Satisfaction Expressed by Data Processing i
|
|
i
i

Employees ?
z«i
Key Tape Unit Comp. Progr. Super. Sys. i
Source of Punch Libr. Recd Oper. D.P. Anal. i
Satisfaction Oper. Oper. y
;
Variety 193 8 66 4t 37 30 24 i
Interesting 95 6 47 50 25 15 11 '
Working |
conditions 110 5 46 37 24 9 6 i
Job routine 13 1 1 1 2 0 0 |
Problem ;
solving 22 3 32 17 131 35 70 |
Challenge 25 0 29 24 71 34 37 g
Type of job 227 1 103 57 52 9 4 (»
Co-workers 77 4 39 19 13 a3 13 |
Enough work 38 2 15 13 9 7 5 2
Experience 51 7 b4 41 49 24 9 ;
Everything 40 0 22 7 4 3 2 N
Totals¥ 932 37 444 310 417 199 181
*Respondents could each provide more thamn one reply.
The people working with unit record equipment and key punches and the
computer console operators indicated with the greatest frequency that
they just liked doing this kind of work and that they like this type of i
job. On the other hand, the programmers, systems analysts and the
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data processing department managers enjoyed the problem-solving aspects
of their particular jobs. The next most frequently mentioned
satisfaction in their jobs was the challenge of the job, which is
perhaps closéely related to the problem~solving aspect. The second most
frequently mentioned satisfaction among the key punch operators and
the unit record equipment operators was the variety they found in their
jobs. They apparently were working on a variety of machines or with
different kinds of documents and found this interesting.

Job dissatisfactions. Among the dissatisfactions with their jobs,
the most frequently mentioned was ''rush jobs" (Table 2-8).

Table 2-8. Sources of Job Dissatisfaction Expressed by Data Processing
Employees

Sources Key Tape Unit Comp. Progi. Super. Sys.
of Job Punch Libr. Recd Oper. D.P. Anal.
Digsatisfaction | Oper. Oper,
Paperwork 25 2 27 11 24 7 5
Salary 49 1 2k 22 15 1 0
Rush jobs 82 5 38 32 31 24 3
Physical

aspects 57 1 18 14 17 2 3
Low probability

of promotion 17 1 9 2 6 3 0
Type of job 63 0 52 20 70 6 17
Irregular hours 26 2 18 30 19 18 8
Monotony 75 2 24 14 17 7 2
Information gap 42 0 7 6 8 2 4
Poor equipment 16 0 22 14 14 8 10
Nothing 78 3 27 17 7 16 0

Totals 530 17 273 182 228 9% 52
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This ranked either first or second by all the people in the various
job classifications, with the exception of the systems analysts, for
whom it was the third most frequently mentioned dissatisfaction.

The particular type of job they were working on was the most
frequently stated satisfaction for people operating unit record
equipment, but it was also the most frequently mentioned dissatisfaction
named by these people. Of the 446 satisfactions listed by operators
of unit record equipment, about 23 per cent said that the 'type of
job" was what they like about their jobs, but of the 273 responses
regarding dissatisfactions, the "type of job" was given by 21.6 per
cent of this group.

Programmers, too, listed the "type of job' most frequently as
a dissatisfaction, with 70 out of 228 responding this way.

The people in lower-level data processing jobs to a certain
extent expressed dissatisfaction with salaries, but this was not
true for programmers and people in other higher-level data processing
jobs. Computer operators and data processing supervisors' second most
frequently named dissatisfaction was the irregular hours. Almost as
many key punch operators said they disliked nothing about their jobs
as complained about rush jobs, which was the number one complaint.

Overtime

Table 2-9 shows the amount of overtime data processing employees
work each week as estimated by the data processing managers. More than
half of the firms reported that their key punch operators average up to
three hours of overtime a week, and the managers estimated that unit
record operators and computer operators spent up to seven hours a week
in overtime work. About half the firms reported that these three groups
of employees work up to seven hours of overtime, but about 40 per cent
of the companies said their programnmers work that amount of overtime
and over 20 per cent of them said their programmers work more than
eight hours a week overtime. 0f 58 replies to this question concerning
the data processing manager, 34 of them were that the amount of over-
time was more than eight hours a week or else it was seasonal,
depending on the particular jobs being run.

Supervision

The managers of data processing employees were asked to indicate
the amount of supervision required for each of the data processing
positions. The lower the level of job, the more supervision was
required (Table 2-10). According to the managers, key punch operators
and unit record operators need to be supervised either continuously ox
several times a day; whereas the programmers and systems analysts tend
to be supervised only as needed ox several times a week but not daily.
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Table 2-9. Amcunt of Overtime Required in Data Processing Jobs as
Estimated by Data Processing Managers

Key Tape Unit Comp. Progr. Super. Sys.

Amount of Punch Libr. Reed Oper. D.P. Anal.
Overtime Oper. Oper.
Norte 73 25 39 21 34 7 11
1-3 hours,
weekly 101 10 56 54 44 9 15
4~7 hours,
weekly 51 6 51 €0 55 8 14
8-11 hours,
weekly 9 0 20 33 35 11 6
12 or more
hours,weekly 1 1 15 19 24 12 8
Seasonal 54 4 36 z7 35 11 9
Totals 289 46 217 214 227 58 63
]
Table 2-10. Amount of Supervision Required of Data Frocessing Employees -
by Rank of Frequency of Mention
Amount of Key Tape Unit Comp. Progr. Super. ?ys.
Supervision Punch Libr. Recd Oper. D.P. inal.
None 2
Continuous 2 3 3 3
Several times
daily 1 2 1
Once a day 2 1 3
Several times 5 2
weekly
Weekly 3
A= needed 3 1 2 2 1 1 1
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Promotion Patterns

To determine whether certain data processing jobs might be dead~-
end jobs and to discover possible promotion patterns in the data
processing field, the managers of data processing departments were
asked to indicate the probability of promotion from each of the
positions and to name the jobs into which people in each job category
might be promoted (Tables 11 and 12). The responses indicate some
variation in probability of promotion from job category to job
category in the data processing field. The key punch operator's
chance for advancement is relatively iow; over 60 per cent of the
managers indicated they have a low probability to little or no
chance for promotion. With the exceptlon of the data processing
manager, all the other positions have a high £o average probability
of promotion to other positions, except the tape librarian about whom
the opinions were quite evenly divided.

Key punch operators tend to be promoted to the position of
unit record equipment operators, with about half as many responses
indicating they might become computer operators, provided they had
sufficient interest and aptitude., Unit record operators, on the
other hand, tend to be promoted to the position of computer operator
or to programmer, and computer operators are most likely either to
programmers or are promoted to some supervisory pesition. Several
avenues, however, are open to programmers. with over 100 responses
each indicating a possibility of proamotion to any one of four
positions; vamely, chief pregrammer, some supervisory position, data
processing manager, or systems analyst. The data processing managers
interviewsd also said that programmers had the greatest probability of
promotion of all the data processing employees.

The data processing managers were asked to indicate the probable
effect of education on promotion, and for all positions they felt that
education influenced promotion probability, at least somewhat (Table 2-13).
Over half of the managers thought that education had no effect on promotion
for key punch operators and about a fifth of them thought it might make
some s5light contribution in determining promotability. About half or more
of the data processing managers indicated that education has quite a bit
or a definite effect on promotion for all other jobs, with over 60 per
cent of the managers indicating that education is a factor in promotion

for programmers, data processing managers, and especially for systems
analysts.
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Table 2~11.

Probability of Promotions for Dat

a Processing Employees®

Key Tape Unit Comp. FProgr. Super. Sys.
Probability Punch Libr. Recd Oper. D.P, Anal.
Oper. Oper.
High 43 12 76 8l 107 7 28
Average 80 16 91 107 101 16 20
Low 115 17 38 37 29 13 10
Very little
or none 77 10 18 12 15 14 8

*The number re
data processing managers.

Table 2-12. Jobs to Which Data Processing Employees May B

fers to the number of times the job was mentioned by

e Promoted¥

From
To Key Tape Unit Comp. Progr. Super. Sys.

Punch Libr. Recd Oper. D.P. Anal,

Oper. Oper.
Coding Clerk 18 4
Tape Librarian 33 16
Unit Recd Oper. 168 39 i
Comp. Oper. 65 28 126
Programmer 26 20 110 197
Chief Progr. 11 21 157
Supervisor 67 38 147 122 31 34
Super., D.P. 27 25 110 36
Sys. Anal. 15 42 146
Proj. Dir. 14 58 37

*The number refers to the number of times the job was mentioned by

data processing manager:c.
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Salaries

The median monthly salaries reported by the data processing
employees range from 6340 for key punch operators to $§817 for systems
analysts (Table 2-14). The salaries reported by the data processing
employees in this study parallel closely those reported by the EDP
Salary Study conducted by Business Automation (1). The median salary
for men in each job category was $85 to $90 per month higher than for
womern in the same job classification (See Appendix A, Table 1).

Table 2-14. Median Monthly Salaries of Data Processing Employees

Key Tape Unit Comp. Progr. Super. Sys.
Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.
Number of
employees 834 26 373 275 331 162 138
Median Salaries| $340  $425  $428  $478 $627 $741 9817

CHARACTERISTICS OF DATA PROCESSING EMPLOYEES

According to the managers who were interviewed, the personal
characteristic common to people in all but one of the data processing
job categories was the ability to work under pressure, emotional
stability (Table 2-15). It ranked first, second or third in
frequency of mention for all job categories except data processing
manager and systems analyst. But the trait that was ranked first or
second in most job categories was the ability to get along with people,
perhaps of prime importance because of the amount of pressure under
which many of the data processing employees have to work.

The data processing managers said the outstanding characteristic
of key punch operators was that they liked routine, liked knowing
exactly what a particular job was and how and when to do it. On the
other hand, they felt that programmers, data processing managers and
systems analysts were creative people who were logical thinkers.
Prograumers and tape librarians were described as being good detail
workers who were very thorough in the work they did.
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Table 2-15.

Personal Characteristics of Data Processing Employees

Character-
igtics

Key
Punch
Opero

Tape
Libr.

Unit Comp.
Recd Oper.
Oper.

Progr.

Super.
D.P.

Sys.
Anal.

Logical thinker

Get along with
people

Can work under
pressure

Detail worker;
thorough

Dedicated;
willing to
work

Creative;
accepts
challenge

Perfectionist

Accurate

Methodical

Machine
inclined

Drive; desire
to get ahead
Persistent;
pat.ient
Flexible;
Adaptable
Likes routine

20

24

19

16

56

SO

16

21

14

26

12

23
24
29

18

21

77
39
38
37

34

34

14

14

22
24
12

15

—
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Age

Data processing is a young man's field of endeavor (Table 2-16).
The median age of all levels of data processing positions ranged between
25 years of age for key punch operators to 33 years of age for systems
analysts and data processing supervisors. Key punch operators were the
youngest group, with half of them 25 years or younger. Although the
median age of computer operators is a little higher than for key punch
operators, slightly over 70 per cent of them are 30 years or younger;
and over 60 per cent of the tape librarians, unit record equipment
operators, and programmers were in this age group.

Data processing has been and is a rapidly growing, rapidly
changing field of work; possibly young people accept and adjust to
change more easily than do older people; consequently, this is an
attractive field for youngsters.

Table 2-16. Ages of Data Processing Employees

Per Cent of Employees
Age -

Key Tape Unit Comp. Progr. Super, Sys.

Punch Libr. Recd Oper. D.P, Anal.

Oper. Oper.

N=832  N=2§ N=373 N=275 N=331 N=162 N=138
Less then 21 24.0 26.9 11.8 8.4 2,4 0 0
21"'25 2601 1594 2902 37.4 30.2 608 1300
26"30 1504 1902 19.6 2408 3008 2605 2705
31"40 1808 3008 2009 2209 2807 45-1 4208
Over 40 15.7 7.7 18.5 6.5 7.9 21.6 16.7
Median age 25 28 28+ 27 29 33 33
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Ed«wcation

The managers of data processing departments in the 353 businesses
participating in the study were asked what the minimum and preferred
levels of education were for the several job levels in data processing.
At least a high school education is the minimum amount of education
acceptable for any of the pesitions (Table 2-17), but the higher the
level of the job, the fewer the managers who find a high school
education adequate preparation for the job.

Table 2-17. Minimum Amount of Education Acceptable by the Data Process-
ing Managers for Each of the Data Processing Jobs

Percentage of Response

Education Key Tape Unit Comp. Progr. Super. Sys.
Punch Libr. Recd Oper., D.P. Anal.
Oper. Oper.

N=832  N=26 N=373  N=275  N=331 N=162 N=138

High School 84.4% 95,2 88.5 83.2 57.7 49.1 31.9
Junior college-

Technical 1.6 6.4 19.5 16.4 24.6
Other post-

High School 15.6 4.8 9.5 10.4 14.2 16.4 5.8
Degree 0.4 8.6 18.1 37.7

*The figures represent the vercentage of responses by 353 managers.
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A high school education was the minimum amount of education
acceptable for the positions of key punch operator, tape librarian, unit
record operator, and computer operator, although half the managers said
they preferred that unit record equipment operators have some work
beyond high school (Table 2-18), and over 65 per cent preferred to have
computer operators with more than high school education. Post high
school or junior college training was considered by 34 per cent of the
managers to be the minimum amount of education acceptable for programmers,
and about 58 per cent of them said they would accept high school
education as a bare minimum for programmers. However, nearly 96 per
cent stated that their preference was for programmers to have either
a degree (61.4 per cent) or at least some work beyond high school, with
nearly 35 per cent of the managers indicating that they preferred that
programmers have at least a junior college or vocational school education.

Slightly less than half the managers said that high school was
adequate education for the data processing manager, and about 32 per
cent considered high school minimum acceptable education for the
systems analyst. Slightly more than 93 per cent of the managers said
that preferably data processing maragers should have more than high
school level work, with nearly two-thirds of them stating a preference
for a college degree as minimum educational Zevel for these managers;
and according to 87 per cent of the managers, the systems analyst should
have a college degree.

Table 2-18. Amount of Education Preferrved by the Data Processing
Managers for Each of the Data Processing Jobs

Percentage of Response

Key Tape Unit Comp. Progr. Super. Sys.

Education Punch Libr. Recd Oper. D.P.  Anal.
Oper. Oper.

High School 69.4% 73,0 45,7 33.2 4,1 6.6 2.9
Junior college~

Technical 8.2 15.9 23.4 36.4 24.7 15,0 5.8
Other post-

High School 21.8 11.1 26.0 22,0 9.8 11.9 4.3
B@gree 0.6 0 409 8.4 6104 6604 8700

*The figures represent the percentage of responses by 353 managexrs.
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In order to compare management requirements regarding educational
level for data processing employees with that actually attained by the
employees, the employees were asked to report their highest educational
level (Table 2-19). Half the key punch operators had completed high
school, and most of the other half had had some post high school
training, although frequentliy this post high school training was only
a short key-punch training sequence at a specialized school. The tape
librarians had the least post high school educationm, with 77 per cent

of them having only completed high school.

Over half the computer operators and 44 per cent of the unit
record equipment operators had gone to scheol beyond the 12th grade;
and 80 per cent of the prograrmers had more than a high school
education. About half the programmers had attended either junior
college or scme specialized school after graduating from high school,
and over 31 per cent of them held college degrees.,

Nearly 90 per cent of the systems analysts had some education
beyond high school, with over 40 per cext of them holding college degrees.
In most of the job categories, the educational level cf the data
processing employees was above the minimum acceptable to thc managers,
but not as high as the managers would prefer. )

Table 2-19. Educational Level Attained as Reported by Data Processing

Employees
Percentage of Response
Key Tape Unit Comp. Progr. Super. ©Sys.
Eduestion Punch  Libr. Recd  Oper. D.P.  Anal.
Oper. Oper.
No. of people 83k 26 3Th 275 331 162 138
Less than
High School 5.0 3.8 6.1 2.5 1.5 2.5 0.0
High School 54,1  T76.9 49 .7 k3.3  18.7 37.0 12.3
Some pogte
High School 40.0 19.2 40.9 52.0 48.6 Lh L 47.1
Degree 0.8 0.0 3.2 2.2 3.1 16.0 40.6




High school general education courses. The employees were
asked to check the courses studied in high school that they have found
most helpful and next most helpful in performing their jobs. The high
school general education course of most value to the data processing
employees in all job categories was general mathematics (Table 2-20).
Advanced mathematics was considered most valuable by the three upper
levels of positions, programmers, systems analysts, and data processing
managers. For the lowver level positions, key punch operator, unit
record operator, and computer operator, English ranked second as most
valuable general education course. English and general mathentatics
were considered to be second most helpful general education courses by
all data proces3ing personnel.

Advanced mathematics was named most frequently as the high
school general education course in which more work should have been
taken by all data processing employees except for key punch operators
who wished they had taken more general mathematics (Table 2-21).
Next in frequency of mention of courses in which data processing
employees would have liked wore background were English and soclal science.




Table 2-20. High School General Education Courses Considered
Most Valuable by Data Processing Employees
(Ranked by Frequency of Mention)

Courses Key Unat Comp. Progr. Super. Sys.
Punch Recd Oper. D.P. Anal.
Oper. Oper.

Most Helpful

General Mathematics 1 1 1 1 1 1
Advanced Mathematics 3 3 2 2 2 2
English 2 2 3 3 3 3
Social Science 4 4 4 5 4 4
Science 4 4
Industrial Arts 4
Second Mogt Helpful
General Mathematics 2 2 1 2 2 1
Advanced Mathematics 4 4 3 1 3 3
English 1 1 2 2 1 2
Social Science 3 3 4 4 4 4
Science 5 5
Industrial Arts 6
Table 2-21. High School General Education Courses in Which
Data Processing Employees Wished More Work
(Ranked by Frequency of Mention)
Courses Key Unit Comp. Progr. Super. Sys.
Punch Recd Opex. D.P. Anal.
Oper., Oper.
General Mathematics 1 2 B & 3 3
Advanced Mathematics 2 1 1 1 1 1
English 3 3 3 2 2 2
Social Science 4 4 4 3 4 4
Science 6 5 5 5 5 5
Industrial Arts 5 6 6 6 6 6




The managers of data processing departments were asked which of
the general education courses they considered helpful for their data
processing personnel. Oral and written communication were named first
or second most frequently as being the most helpful for almost all
data processing employees in performing their jobs (Table 2-22), with
algebra being named most frequently as the most helpful course only
for programmers and for data processing managers.

Table 2-22. General Education Courses Considered by Management
to be Most Helpful for Data Processing Personnel
(Ranked by Frequency of Mention,

Key Tape Unit Comp. Progr, Super. Sys.
Courses

Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.
Oral Communication 1 1 1 1 3 2 1
Written
Communication 2 2 2 2 2 2 1
Social Science 6 3 5
Logic/Philosophy 5 3 4 4 4 h 3
Algebra 3 3 3 3 1 1 2
Analytic Geometry 5 5
Psychology 4 5 3 Y

High school business courses. Although typing was considered the
most helpful business course by some of the people in each jJob category
(and especially by key punch operators), more people in the upper-level
job listed it as being the least helpful of high school business
courses (Table 2-23). Key punch operators tended to find that bookkeeping
was not helpful and work in calculating machines was not mentioned very
frequently as being either most or least helpful. More people than
not considered business mathematics a helpful course in their work,
which was true also for bookkeeping, with the exception of the key punch
operators. Introduction to business was also a helpful course according
to the data processing employees.
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Table 2-23. High School Business Courses Named as Most and Least J
Helpful by Data Processing Employees |
If\
Key Tape Unit Comp. Progr. Super. Sys. 3
Courses Punch Libr. Recd  Oper. D.P. Anal. |
Oper. Oper. i
Most Helpful i
Introduction
to Business 27 7 22 14 10 8
Typing 554 10 68 23 19 10 1
Shorthand 5
Calculating {7
Machines _ 1 £
Business Math 28 28 46 25 25 f
Office ;
Procedures _
Data Processing 8 i
Bookkeeping 30 69 57 39 36 22 g
Least Helpful X
Introduction
to Business 26 13 7
Typing 65 43 52 27 28 :
Shorthand 328 6 71 40 27 25 10 3
Calculating ;
Machines 7 1 ]
Business Math 22 2 g
Office [ﬁ
Procedures 26 ‘ 10 2 kE
Data Processing i
Bookkeeping 91 3 8 7 7 ,ﬁ

Post high school general education courses. The post high school
general aducation courses considered to be most helpful im their work
paralleled closely those mentiomed by the data processing employees in X
evaluating their high school work (Table 2~24), with general mathematics x
being wmost frequently mentioned as most helpful by people in all job
categories who had had some post high school education.

47




————

vyt -ty
U B

Table 2-24. Post High School General Education Courses Consideied
Valuable by Data Processing Employees
(Ranked by Frequency of Mention)

Key Unit Comp. Progr. Super. Sys.
Courses Punch Recd Oper. D.P. Anal.
Oper. Oper.

Most Valuable

General Math 1 1 1 1 i 1
Advanced Math 3 2 &
English 2 2 2 3 2 2
Social Science 3 4 3 4 7
Psychology 3 :
Philosophy/Legic 3
Second Most Valusble =
General Math 2 2 2 1 3 2
Advanced Math 4 1 =
English 1 1 1 3 i 1
Social Science 3 3 4 2 3
Psychology 3

The ranks of the frequency with which English and advanced mathe-
matics were mentioned as most helpful courses switched from the high
school to the post high school level. Whers advanced mathematics was
second most frequently mentioned helpful course at the high school level,
English ranks second of the post high school courses. At the post high
school levzl, social science ranks higher in frequency of mention than
at the high school level and psychology appears as a valuable course.

Advanced mathematics is considered only by programmers to be
the second most valuable course at the post high school level, with
English being most frequently mentioned by all other groups. Social
science courses rank about the same at this level as they did at the ;
high school level. f

The data processing employees expressed their opinions about the
area in which they would have liked to have had more work while in
school. Again the most frequently mentioned is mathematics, general
mathematics by the employees in the lower level jobs and advanced mathe-
matics by those in programming, data processing management, and systems
analysis (Table 2-25).
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Table 2-25. Post High School General Education Courses in Which
Data Processing Employees Wished More Work
(Ranked by Frequency of Menticn)

Key Unit Comp. Progr. Super, Sys.
Courses Punch Recd Oper. D.P. Anal.
Oper. Oper.

—— S

General Math 1 2 2 4 3 3
Advanced Math Z 1 4 1 2 1
English 3 3 3 3 1 2

ey, Social Science 3 1 2 3
Psychology 3

Post high school business courses. The post high school business
cours. considered most helpful by the data processing personnel was
data processing equipment; this course was listed more than ‘twice as
many times as any other business course (Table 2-26).

s
FY

" .The crler post high school business courses listed as most
2elpful by the data gyocessing employees in frequency order were:
accounting princiyles, tvpewriting, business mathematics, intermediate
accounting, data processing applications, calculating machines,
scatistics, and principles of management.

Shorthand was the most frequently mentioned as the least helpful
of the pc¢at high school courses, although the number of people who
listed "least helpful" courses is smaller than chose who found courses
valuable (Table 2-27). Business English is listed as a "least helpful"
course quite frequently among the personnel in lower level jobs, but
not by the employees in the higher data processing positions.

The managers of data processing personnel were asked their
opinions of the kinds of business ccurses that would be helpful for
their employees in their particular jobs (excluding courses directly
in data processing and equipment operation). Introduction to business
was one course to appear with relatively high frequency for each of the
job categories, although accounting and introduction to systems were
the most frequently listed courses for programmers (Table 2-28).
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Table 2-26. Most Helpful Post High School Business Courses
Mentioned by Data Processing Personnel®

Key Tape Unit Comp. Progr. Super. Sys.
Courses Punch Libr. Recd Oper. D.P, Anal.
Oper. Oper.

i (N=341) (N=5) (N=165) (N=149) (N=264) (N=98) (N=121)

Data Processing

Equipment 162 0 161 85 94 39 33
Calculating

Machines 33 1 34 16 21 10 5
Typing 150 4 29 16 9 10 4
Shorthand 5 2 1 2 0 0 0
Office Procedures 20 i 9 3 3 3 2
Business English 14 1 14 4 24 19 18
Report Writing 2 0 4 4 20 9 16
Other Business

Skills 21 1 11 19 23 8 6
Accounting

Principles 34 1 41 50 69 36 43
Intermediate

Accounting 15 1 34 12 37 29 24
Cost Accounting 5 1 11 5 24 14 9
Income Tax

Accounting 5 0 2 2 1 2 2
Advanced

Accounting 4 0 3 4 7 6 7
Other Accounting 1 0 3 2 1 3 4
Management

Principles 4 0 12 12 26 22 23
Office Management 3 0 5 0 5 9 5
Personnel

Management 4 0 2 7 6 7 11
Decision Theory 1 0 2 1 9 2 6

r Operative

Research 1 0 0 2 4 4 5
Data Processing

Applications 10 C 21 21 40 15 22
Other Management 2 0 0 2 5 1 2
Introduction to

Business 18 0 17 15 24 13 6
Business Math 27 0 32 18 45 24 21
Statistics 2 1 8 7 45 19 34
- Marketing 0 0 6 3 7 6 13
Finance 3 0 5 11 i0 4 18
Other 2 0 0 5 5 3 2

*Totals are greater or smaller than N because employees could check
more than one course or not all employees had had particular courses.
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Table 2-27. Least Helpful Post High School Business Courses
Mentioned by Data Processing Employees*

Key Tape Unit Comp. Progr. Super. Sys.
Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.

(N=341) (l=5) (N=165) (N=149) (N=264) (N=98) (N=121)

Courses

Data Processing

Equipment 3 3 0 0 5 1 1
Calculating

Machines 21 2 10 6 20 7 4
Typing 13 2 31 17 30 16 13
Shorthand 94 1 23 10 14 9 9
Office Procedures 23 2 8 8 7 7 2
Business English 50 2 27 19 16 11 10
Report Writing 33 1 9 8 7 4 4
Other Business

Skills 14 0 11 7 4 0 2
Accounting

Principles 7 0 8 4 14 6 3 3
Intermediate |

Accounting 3 1 3 2 13 5 2
Cost Accounting 6 i 5 11 5 9
Income Tax

Accounting 13 0 12 7 18 15 16
Advanced

Accounting 4 0 4 3 9 3 3
Other Accounting 1 0 2 1 12 2 4
Management

Principles 2 0 8 8 9 6 7
Office Management 1 0 4 2 8 5 9
Personnel

Management 0 0 5 1 10 2 20
Decision Theorxy 0 0 0 0 1 3 0
Operative Research 0 0 1 1 1 1 1
Data Processing

Applications 1 0 0 2 2 2
Other Management 0 0 0 1 4 1 4
Introduction to

Business 4 2 15 8 21 7 13
Business Math 4 1 4 7 7 3 4
Statistics 3 0 4 7 20 7 16
Marketing 5 0 6 7 26 14 16
Finance 3 0 11 2 24 11 18
Other 1 0 5 2 7 1 4

*Totals are greater than N because employees could check more
than one course or not all employees had had particular courses.
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Table 2-28. Business Courses Desired by Management
for Data Processing Employees

Key Tape Unit Comp. Progr. Super. Sys.

Couraes Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.
Management
Principles 11 4 3% 48
Personnel 13 4 26 32
Office
Management 42 13 50 47
Records
Management 56 26 81 76
Quality Control 29 14 2 53
Introduction to
Systems 37 16 84 126
Finance
Principles 15 5 34 35
Money and
Banking 17 4 20 22
Accounting
lst Year 58 10 106 105
2nd Year 6 2 43 34
l Cost 6 1 28 17
| Tax 2 0 8 5
l General Business
| Introduction to
Business 128 25 95 144
Statistics 18 8 34 66
Quantitative
Analysis 0 1 4 15
Business Law 4 2 4 35
Economics 21 5 21 2
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Introduction to systems was the first or second most frequently
mentioned course for all but the key punch operators. Although
systems may not be directly of use to these people, most managers
indicated they were interested in people in all these positions
as promotable material and that such backgrounds would help them
advance in the data processing field.

The quantitative courses appear to be considered valuable
for the programmer and the systems analyst to a greater extent than
for any other of the jobs, Although in some schools cost accounting
is a prerequisite to programming courses, it is among the courses
least frequently mentioned by managers as desirable background for
programmers.

Three courses stand out as the ones that computer operators
should have, according to the managers interviewed; namely,
introduction to business, introduction to systems, and the first
year accounting course. Data processing managers and systems analysts,
along with the programmers apparently need rather broad business
backgrounds according to the managers who were interviewed.

Employees' evaluation of their education. The data processing
employees were asked how well they thought their educaticn had
prepared them for their jobs. They checked whether they felt very
well prepared, adequately or inadequately prepared. About one-third
of them felt inadequately prepared with the education they had
received in school (Tabie 2-29), and this feeling was even more
pronounced among the employeces who had not studied data processing
in school than it was for those whose education included some training
in data processing. The percentage of employees who felt inadejuately
prepared for their jobs ranged from about a third of the key punch
operators up to 41 per cent of the computer operators. The proportions
of people in the other job categories who felt their education was
inadequate were between these two extremes.

Key punch operators seemed most satisfied with their educational
training, both those with and those without data processing background.
Among the employees in the other data processing jobs, more of the
computer operators and systems analysts than other personnel felt that
their educational experience was either adequate or had prepared them
very well for working in the data processing field, although the
computer operators without data processing training were the most dig-
satisfied with the preparation they received in school. With the
exception of key punch operators, a greater proportion of the
programmers and the systems analysts who had studied data processing
in school said they were very well prepared for their Jobs on the
basis of the education they had received (Appendix A, Table 2).




Table 2-29. Evaluation of Education by Data Processing Employees

Position Very Well Adequate Inadequate Totals
Key Punch Operator (Total) 125 439 183 747
Had No D.P, Training 19 200 112 331
Had D.P. Training 106 239 71 416
Tape Librarian (Total) 1 15 8 24
Had No D.P. Training 1 10 6 17
Had D.P. Training 0 5 2 7
Unit Record Operator (Total) 34 189 117 340
Had No D.P. Training 9 9% 67 170
Had D.P, Training 25 95 50 170
Computer Operator (Total) 25 153 75 253
Had No D.P. Training 9 62 50 121
Had D.P. Training 16 91 25 132
Programmer (Total) 42 182 95 319
Had No D.P. Training 12 87 56 155
Had D.P. Training 30 95 39 164
D.P. Supervisor (Total) 14 83 52 149
Had No D.P, Training 8 52 34 94
Had D.P. Training 6 31 18 55
Systems Analyst (Total) 22 74 39 135
Had No D.P. Training 12 41 29 82
Had D.P. Training 10 33 10 53

54




On-the-Job Training Courses

In spite of the fact that the employees said that their education
prior to employment in data processing was adequate or that it prepared
them very well for their jobs, the business firms in which these people
work offer a variety of courses for their employees at all levels of
data processing (Table 2-30). Over 75 per cent (271 out of 353
companies) provided further key punch training on the job for their
key punch operators. Presumably, this is to teach them not so much
the opevation of the key punch -machine but rather to familiarize them
with the format of the data to be punched and the source documents
on which these data appear.

Unit record equipment operators get further on-the-job training
in board wiring and equipment operation, key punching and introduction
to data processing. The on-the-job training in computer operation is
perhaps to acquaint the opsrators withk the particular makes and models
of computers used by the companies. Several cther courses quite widely
offered on the job to these people appear to be the kind that not only
help employees do a better job by providing more understanding of
data processing as a whole, but they are the kinds of things management
considers to be of particular use in higher level jobs. They seem to
be helping their employees prepare for promotion with such courses as
introduction to data processing, theory and logic of computers, flow
charting, and data processing applicationms. These same courses are
areas of on-the-job instruction for programmers in a good many
companies also. Ferhaps data processing managers and systems analysts,
who tend to have more education than the other employees, are more
adequately prepured, since relatively few companies provide on-the-
job training courses for these people (Appendix A, Table 3).

Experience

According to the data processing employees, they obtained their
jobs through three main sources: they were told about openings by
their friends, they obtained their jobs through services of private
employment agencies, or they had made direct inquiry to the company
(Table 2-31). More computer operators and key punch operators had
answered advertisements to obtain their jobs than had any other
group, and more programmers had received their jobs through school
placement services than had any other category of employees.

However, when the employers were asked through what source they
had obtained their data processing employees, their answers were
different from the information given by the employees. Although most
employees said they had obtained jobs through their friends, this was
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Table 2-30. On-the-Job Training Courses Offered to
Data Processing Employees.

Key Tape Unit Comp. Progr. Super. Sys.

Courses Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.

Typing 44 7 10 11 6 3 4
Key Punch 271 16 110 80 81 14 17
Calculating

Machine 46 6 61 45 48 12 19
Unit Record

Operations 65 14 195 132 111 18 28
Wiring Boaids 36 6 179 82 56 17 12
Operating Paper

Tape 19 3 29 47 47 11 15
Computer I

Operations 21 15 64 220 175 33 36
Introduction

to Data

Processing 65 26 107 162 178 33 48
Theory

Computations 23 12 61 135 187 30 44
Programming 11 8 47 121 232 41 53
Flow Charting 15 11 87 111 207 30 46

Data Processing
Applications 41 13 91 118 189 34 47




Table 2-31. Percentage of Data Processing Employecs Who Obtained
Their Jobs Through Various Means

Key Tape Unit Comp. Progr. Super. Sys.
Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.
(N=834) (N=26) (N=373) (N=274) (N=331) (N=162) (N=139)
School 9.8 0.0 9.4 9.1 12.4 4.9 7.9
Referred by
friend 28.5 26.9 27.1 28.8 24.5 25.3 33.3
Answered ad 13.3 7.7 11.3 13.5 10.6 12.3 9.4
U.S.E.S., 7.3 7.7 4.6 5.1 3.9 2.5 2,2
Private agency 14.6 11.5 15.8 13.9 18.1 14.8 16.5
Direct inquiry 21.0 38.5 23.1 24.8 22,7 22.8 18.7
Referred by
equipment
manufacturer 1.2 3.8 2.4 1.1 3.6 11.1 7.2
School work
program 0.8 0.0 1.1 1.4 0.6 0.6 0.7
Other 3.4 0.0 5.1 2.2 3.6 5.6 4.3
not even mentioned by the employers as a source of employees. Perhaps

what employees considered referral by friends was considered by the

employers to be direct inquiry to the company about possible openings.

The managers said that for the lower level jobs (key punch operator,
tape librarian, and unit record equipment operator) most of their
employees were hired through placement agencies; and for the higher

level jobs (programmer, systems analysts, and supervisors of computer
operations) most of their employees were hired from persons answering
advertisements (Table 2-32).
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Table 2-32. Sources of Data Processing Employees--by Rank as
Mentioned by Data Processing Managers

Key Tape Unit Comp. Progr. Super, Sys,

Punch Libr. Recd Oper., D.P. Anal.
Oper. Oper.
Schools 2 2 3 2
Ads 3 4 2 1 1 1 1
Manufacturer 3 3
Inquiry 3 3 4 3
Friends 3
Agencies 1 1 1 3 2 2 2
Promotion 4 4 4

The data processing managers were asked to indicate the minimum
amount of experience in data processing they would expect prospective
employees to have prior to employment with their firms, and sheir
replies varied with the level of job (Table 2-33). For employees in
the two lowest job categories (key punch operator and tape librarian)
a great majority of the employers would accept people with no
experience in data processing, but over a third of them said that for
the other job categories, the employees should have had at least six
months or more of experience in data processing; and 35 per cent
indicated that a systems analyst should have two or more years of
previous employment in data processing.

1f the companies could designate a preferred amount of experience
in data processing before hirin< personnel, they would prefer more
than six months of experience for the job levels of key punch operator,
tape librarian, unit record equipment operator, and computer operxators
(Table 2~34). Over half of the managers would like to have their
programmers have one to three years experience before they hire them.
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Table 2-33. Minimum Data Processing Experience Acceptable
by Data Processing Managers
(% of Managers Stating Preferences Indicated)

Key Tape Unit Comp. Progr. Sys.

Months Punch Libr. Recd Oper. Anal,
Oper. Oper.

0- 6 82.2 86.0 65.1 65.4 52.2 27.1

7-12 14.9 7.8 16.7 23.2 29.5 17.1

13-24 2.6 4.7 4.9 9.3 15.1 19.9

25-36 1.6 2.0 1.2 1.8 18.6

More than 36 Cc.3 1.2 6.8 1.5 17.1

Table 2-34. Amount of Data Processing Experience Preferred
by Data Processing Managers
(% of Managers Stating Preferences Indicated)

Key Tape Unit Comp . Progr. Super. Sys.
Months Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.

7-12 34.4 32.8 33.1 35.8 20.7 9.6 10.0
13-24 19.2 20.4 26.9 30.0 36.2 14.4 20.0
25-36 6.1 4.7 4.9 8.1 17.7 14.4 17.1
More than 36 2.3 5.7 5.3 11.8 50.2 38.¢
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Thirty-nine per cent of the companies prefer three years or more
experience for their systems analysts, and 50 per cent prefer three
years or more experience for the data processing managers.

Over 50 per cent of all the data processing personnel have
had more than three years experience in data processing (Table 2-35).
Two-thirds of the systems analysts have had more than five years
experience in data processing, and 78 per cent of the data processing
supervisors had worked in data processing for over five years
(45 per cent of them with 10 years or more experience).

Table 2-35. Total Amcunt of Experience #n Data Processing
of Data Processing Employees.
(2 of Employees Stating Experience)

Key Tape Unit Comp. Progr. Super. Sys.
Years Punch  Libr. Recd Oper. D.P. Anal. ,
Oper. Oper. It

(N=832) (N=26) (N=373) (N=275) (N=332) (N=162) (N=138 |

Under 1 Year 22.8 30.8 23.1 15.2 18.4 1.8 2.9
1- 3 20.6 11.5 20.1 21.1 20.4 8.0 15.2
3-5 16.7 19.2 11.8 19.3 19.9 11.7 15.2
5-10 21.8 23.1 22.5 26.2 30.4 33.3 38.4
10 or More 18.1 15.4 22.5 18.2 10.8 45.1 28.2

Over two-thirds of the data processing employees have worked for
their companies over one year (Table 2-36). Fifty per cent of the
programmers have been with their companies from one to five years.
Forty-seven per cent of the systems analysts have worked for their
firms five years or more, and 78 per cent of the data processing
supervisors have worked for their companies five or more years
(36 per cent more than ten years).

Mobility

Data processing personnel are frequently thought of as a rather
mobile group of people. However, the fact that large percentages of
them have been with their companies for relatively long periods of time
would tend to discount this assumption (Table 2-36)., Considerably over
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Table 2-36. Length of Time Data Processing Employees Have Worked

for Their Companies.
(%2 of Employees Stating Time)

Key Tape Unit Comp. Progr. aper. Sys.
Years Punch Libr. Recd Oper. D.P, Anal.
Oper. Oper.

(N=833) (N=26) (N=373) (N=275) (N=331) (N=162) (N=138)

Less than 1 Year 33.6 30.8 26.3 29.4 26.8 6.8 21.7
-3 25.7 7.7 22.0 20.4 28.3 18.5 20.3
3-5 13.6 7.7 12.1 14.5 13.3 16.0 10.9
5-10 15.0 30.8 20.1 20.4 17.5 22.8 20.3
10 or More 12.1 23.1 19.6 15.3 14.1 35.8 26.8

half the data processing employees have been with their companies for
more than three years. The youngest group of employees, the key punch
operators (40.6 per cent), have worked in their present firms less
than three years. Although tape librarians were not much older than
key punch operators, over 60 per cent of them have worked in their
present firms for more than three years.

Of the managers of data processing departments, about 75 per cent
have been with the companies at least three years, with 59 per cent of
them having been there five years or longer. With the exception of
the tape librarians, the group with the longest time spent with their
companies is the systems analysts and the unit recoxrd operators.

Data processing people tend also to be from the area of tne
country in which their company is located, with a median of about
15 per cent of them coming from geographic regions other than the
one in which they are now living (Table 2-3T). A smaller percentage
of women than men has moved into each of the geographic regions,
except into the West South Central states. There almost 27 per cent
of the women, but 17 per cent of the men, have come from other areas

of the United States.




Table 2-37. Geographic Area of the Country from Which Data Processing
Employees Moved to Their Present Positions
(% of Employees Indicating Geographic Moves )

Geographical Area Men Women Total
East Atlantic 19.0 12.5 17.2
Mid Atlantic 9.5 4.8 5.0
South Atlantic 12.2 6.1 9.2
East South Central 0 9.1 7.9
West South Central 16.7 26.8 21.9
West North Central 17.2 12.1 14,7
East North Central 11.9 7.6 9.9
Mountain 26.7 24,1 24,8
Pacific 24,.8 15.1 20.0

Total 15.9 14.1 15.0

A greater proportion of the data processing people moved into the
Pacific, Mountain, and West South Central states than into other
regions of the country, with the least amount of immigration into
the Middle Atlantic and East North Central sections of the country.

ILeisure-Time Interestis

The leisure-time activities reported by the data processing
employees tended to be those requiring use of the hands or were of an
athletic nature (Table 2-38). The activity most frequently mentioned
by the people in most job categories was participating in sports, with
the most frequently named sport being bowling or golf. Between 17 and
25 per cent of the employees listed sports—-participation as a leisure-
time activity.
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Outdoor activities, such as hunting and fishing or camping and
hiking, were frequently listed as leisure-time activities also. The
key punch operators, however, tended to engage more in arts and
crafts activities, more so than another group of employees; but
people in other job categories quite frequently mentioned those
activities which might be classified as household activities,
inecluding such things as interior decorating, furniture refinishing,
or upholstering. A greater percentage of men than women listed the
household category as their leisure-time interest (Appendix A, Table 4).

Key punch operators and unit record equipment operators listed
reading as a leisure-time activity with about the same frequency as
did systems analysts and programmers.

The employees were also asked whether or not they enjoyed
working puzzles, and by far the majority of them said that puzzles
were either "0.K." or they enjoyed them (Table 2-39). People in the
higher level data processing jobs more often said they enjoyed the
puzzles than did the key punch operators, unit record equipment
operators, or computer operators. Over one-sixth of the key punch
operators who answered this question said they hated puzzles,
compared with about 1 per cent among all the other employee groups.

Table 2-39. Attitudes Toward Puzzle-Solving Activities

Key Tape Unit Comp. Progr. Super. Sys.
Attitude Punch Libr. Recd Oper. D.P. Anal.
Oper. Oper.
Enjoy 63 12 191 156 236 106 100
0.K. 59 13 174 114 89 52 36
Hate 24 1 5 4 5 4 1
Total 146 26 370 274 330 162 137
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PROJECTED DEVELOPMENTS IN DATA PROCESSING

In order to get some insight into the future of the data
processing field and its effect on education of future employees,
interviews were held with the vigg presidents in charge of advance
planning in several computer manufacturing companies; and the managers
of the data processing departments of the businesses included in the
study were asked about the changes they foresaw in data processing as
a field and as it might affect their company.

Opinions of Advance Planning Ixecutives

Interviews were held with the vice presidents in charge of
advance planning for the following computer manufacturers:

1. Burroughs Corporation

2. Clary Conipany

3. Control Data Corporation

4. Digital Equipment Corporation

5. Friden, Incorporated

6. loneywell

7. International Business Machines Corporation
8. Monroe International, Incorporated
9. The National Cash Register Company
10. Philco Corporation
11. Radio Corporation of America
12. SCM Corporation
13. UNIVAC, Sperry Rand Corporation

In addition, an interview was held with a representative of the
Diebold Group, Incorporated because of the extensive research and
writing this group has done in the field of data processing.

The interviews were designed tc discover plans for technological
changes in hardware and software likely to come about in the next three

to ten years that might have an effect on the education offered to future
data processing employees (Sce Appendix B-6 for a copy of the interview guide).

The executives generally agreed regarding developments in data
processing during the next three to ten years. Following is a summary
of those areas of agreement:

1. Miniaturization of computers has and will reduce the cost
of computers, so a greater number of even relatively
small businegses will be able to afford electronic data
processing in some form more than in the past.
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2. Computers will have more memory capacity than in the past
at less cost per bit. This will enlarge the applications
that can be made on the computer, thereby permitting more
effective usage of the computer.

3. Enlarged memory units will result in reduction in the need
for exactness in programming (the programmer need not be
as sophisticated), thus reducing the amount of training
required of a programmer. Consequently, the programmer
may be trained at the post high school level in the future
rather than requiring him to have a college degree.

4. Advancements in the next few years will take place more
in the software rather than in the computer. The computer
is not used to maximum efficiency today because of the
slowness of input devices. Many new advances will take
place in the input and output devices of the computer.

5. The use of the punch card as an input device will diminish. f
This will result in a reduction in the proportion of persons ‘
needed to operate key punch machines with the actual number :
of operators remaining at about the same as the present ,
number of operators. OLher devices will be developed and ?w
used as lapul devices that will be imore speedy and |
acceptable for the masgs of data to be orocessed. (ALl I
computer manufacturers were of this belief, except one. |
Since the interviews, the exception has published a study, %
the results of which agree with the statement that the
punched card may not continue as the major input device.)

6. Programmers need to have a logical mind, not mathematical
training per se. Generally, the thought has been that the
progranmer should be highly mathematically oriented; however,
algebra seems to be the extent of mathematics background
required for business data processing.

7. A trend seems to be developing toward the necessity for
the programmer to be an analyst in addition to his being
able to program. This would indicate that the programmer
will need to continue his training beyond a post nigh
school program to hold and advance in his job as & programmex.
A good programmer will likely become a systems analyst in
six months to a year,

4

8. Hands-on training is probably more important psychologically
to the prospective computer operator rather than for its

actual learning value.




10.

1l.

12,

13.

14.

15.

16.

17.

18.

19.

20,
21.

Data processing instruction should not be based on just
one particular machine. Operators must be able to move
from one make of machine to the other.

As optical scanning becomes more prevalent, the need for
persons for the job of coding will diminish.

Time sharing (through service bureaus and computer service
utilities) will increase. For the smaller companies, the
input/output devices will be in their offices, giving
access to a large processor at some other location.
Operation of the input/output devices will be performed

by regular employees of the small firm.

Low~cost remote terminals will be avallable soon.

Video data terminals are probably the greatest development
thus far, These are presently technically operable, and
will be reduced in cost during the next three to ten years,
making them practical for business usage.

Machine languages will give way to the higher level
languages, such as COBOL.

Data processing personnel meed to know and understand
systems as they relate to the interrelation of all the
functions of business.

Understanding data processing applications is of more
importance than understanding of the computer itself.

Unit record equipment is being replaced with computer
installations. Unit record equipment will be gradually
phased out.

The educational system needs to take over the training for
data processing. It is not necessary to train on specific
hardware; students should be trained with equipment
independence.

Information will be more commonly fed into the computer
using a language form rather than machine language.

Data processing employees must be communications oriented.

Computer design will change with Increased emphasis on
making them failsafe. One function may be taken over by

another device in the system while the other is being fixed.




22.

The wiring concept is decreasing. Programming will be
internal with the machine.

Opinions of Managers of Data Processing Departments

The responses of the data processing managers to the question,
"What changes in data processing do you see in the next three to five
years?" were quite similar to those of the computer manufacturers.
The following statements summarize the thinking of data processing
managers regarding the future of data processing:

1.

4.

7.

8.

10.

Improvement of input/output media and devices' is necessary.
The computer is too fast for the input/output equipment now
used, and these media and devices must be improved in the
very near future.

Teleprocessing and other data communications uiedia and
devices will be used much more widely in the future.

The cost of data processing equipment will decrease,
making it possible for more and more companies to use
electronic data processing in their business.

Because of increasing application of real-time and time-
sharing equipment, faster core speed for computer and
facter input/output media and devices will be developed.

The growth in time-sharing and service bureaus, even by
companies with data processing installations, will be
phenomenal.

The use of random access and mass memoxry for real-time
processing will become very prominent in the near future.

Because of the newer techniques and newer equipment
being installed in the businesses, the upgrading of present
employees in business will be a definite trend.

Programming languages will be simplified.

Unit record equipment is being de-emphasized more and more
in business and will continue to be so in the unext few years.

More sophisticated use will be made of the computer. Instead
of using the computer simply to process accounting work,

the machine will be used to ald management's decision-
making activities.
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11.

12.

One trend about which nearly total agreement was evident
was that the extreme shortage of skilled data processing
personnel would continue., especially for programmers and
systems analysts.

Software packages prepared by the manufacturer will be
continually improved.

When asked what. changes in their data processing they were
contemplating in the next three to five years, the data processing
managers suggested these:

1.

2.

9.

10.

The IBM 360 (models 30 and larger) will be used very
extensively by a majority of the companies.

More and more applications will be placed on the data
processing equipment.

Additional personnel will be added.
More '"sophisticated" use will be made of the equipment.

Nearly all data processing managers indicated plans for use
of either time~sharing or of random access and real-time
concepts.

Wider use of data communications were being made and would
continue to be made.

Re~education and upgrading of employees will take place,
with particular emphasis on systems personnel.

A definite move toward centralization of a company's
data processing is being planned for those companies
spread geogrephically over a wide area.

The change to Report Program Generator or PL-l1 programming
is being planned.

Managers indicated the need to change or revamp their entire

gsystems to be more compatible with the newer third generation
equipment,
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RECOMMENDATIONS TO SCHOOLS BY EMPLOYEES

The data processing employees were asked to make three
recommendations for schools in preparing young people for doing a
job like the ones they were performing. Fifteen specific recommendations
occurred enough times to be categorized (Table 2-40) .

When the recommendations were analyzed according to the employees
without and with data processing training, the same six recomnendations
occurred most frequently. They were to offer instruction in mathe-
matics and accounting, unit record equipment, data processing concepts,
a rounded business education, data processing applications, and logic.
Those employees without training in data processing added the need for
both oral and written communication (English), and those employzes with
training in data processing added the need for psychology (getting

along with people).

Tf the totals of recommendations are considered, the same six
recommendations were the most frequently meutioned. In addition, the
recommendations are made that data processing training should begin
in the high school and that preparation on the key punch machine should
be included in the school curriculum.

PROGRAMMING INSTRUCTION IN THE SECONDARY SCHOOLS

The managers of data processing departments were asked what their
experience, if any, had been with prospective employees who have
studied computer programming in high school. They were alsc asked 1if
they had any opinions as to whether programming should be offered in
high school. Their replies were tallied as follows:

NO response « « o o o ¢ o o o o 13
No experience and no opinion . 37
Have had employees who studied

programming in high school

and would recommend offering

cource in high school . « « « ¢« 5
Have had employees who studied

programming in high school

and would not recommend

offering course in high

8 chO Ol [ ] ] [ ] ] ] [ ] [ ] ¢ [ ] ] [ ] 3
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Have had no experience in
hiring employees who studied
programming in high school.
Opinion was that programming
should not he offered in
high 8choOl « « « o ¢ o o + o o145

Have had no experience in

hiring employees who studied
programming in high school.

Opinion was that programming
should be offered in high

school (but only to develop

basic concepts) . « + o o o o J12b

Have had no experience in
hiring employees who studied
programming in high school.
Opinion was that they should
hire such students as
programmer trainees . . . . . ._26

Total 353

Several of the managers expressed quite definite opinions
regarding this matter. Several of their comments are given here
because they are typical of the responses made to this question.
Typical of the comments reflecting the opinion that programming
should NOT be offered in the high school are these:

Because each company's computer applications vary so greatly,
programming could more profitably be delayed until college.

Programming should be only for specialists--none should be
taught in high school.

Programming is a more specialized type of learning that should
be taught to graduates of high school who would be more
receptive to this type of training.

High school students are not able to see programming in its
correct relationship to the over-all system; hence, they
would probably not gain much of any value from a course in
high school.

Students are not mature and responsible enough for programming,
since programmers must work on their own a great deal of the time.




High school students are not ready for this type of training
and there are too many languages. It is more important to
get basic concepts.

It is questionable if a person that age has the necessary
Ccommon sense for learning and applying programming.

We can'teach the programming.

I cannot see the value in teaching programming in high school
because adequate general background and maturity is lacking
at that level,

High school should give them a strong business and accounting
background and an introduction to data processing, but
programming should wait for a more matured individual.

I would rather train my own programmers. The background is
more important,

People cannot "grasp" programming until after high school.

A programmer should have more education, and therefore he

should not have programming until later in college, or he
will forget what he learned.

Programming changes so fast that by the time they got out of
high school, it wouldn't apply.

What is given to high school people is so glorified they want
$150 a week, Programming is hard work; it should be offered
in college or trade school only,

A good programmer needs a good general and wide background;
hence, the high school student does not have this requirement.
So programming should be left until after high school.

If we give the high school students a good basic foundation,
they wen't have any trouble in picking up the programming
in a post-secondary school.

Several of the comments indicated that even though they felt

that programming should be offered in the high school, they would not
employ a newly graduated high school student for a programming job,
Typical comments follow:

It should be taught in high school-~the earlier, the better.

It should be taught in high school as an introductory-type
class, not at a skill level.
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They should have the course to see if they like it,

Programming should definitely be in the high school. Should
teach one basic language and spend the rest of the time studying
logic.

Should be taught in high school for exposure~~then the students
would better be able to decide whether or not to enter the
field of data processing.

Good idea to introduce programming in high school but maybe
not practical because of changes being so rapid.

With the modern teaching methods, high school students definitely
could learn programming.

Only teach elementary programming.

Keep the courses on an applications and concepts level--the
rest will come from axperience.

Kids at this age are mature enough and smart enough to grasp
programming concepts.

Offer enough programming to let the students know if they
want to go on.

Basic theory of programming should be taught in high school--
but nothing specialized.

Courses should be used for finding out whether the students have
an aptitude and interest in data processing.

Should take a basic course in high school, but not complete one,
so they could go out and get a Job. This would take too much
time from more important areas of learning that they should
pick up at the high school level.

Fundamentals of programming could be taught and used as a
stepping stone for data processing in college.

Programming could be taught in high school. 1In its pure sense
it could do no one any harm, since it is merely using ability
to think logically.

This is the type of thing that would really interest students
of this age.

It would be quite helpful for the student to be exposed to
writing some programs. Then students would need additional
training when they come t¢ the company to work.
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AUTOMATED DATA PROCESSING AND THE TYPIST'S JOB

Data processing managers were asked if automated data
processing has changed the nature of the typist's Job. Of the
353 managers interviewed, 125 said that it had not, but several
of them qualified their "No" with the statement that for some
time past their reports had been prepared on machines, so even
betfore they installed their computer systems the reports had not
been typed by the typists.

The other data processing managers felt that it had changed
the typist's job mostly by upgrading it, making it a more sophisticated
job, requiring more knowledge of business and systems than ever before
and requiring more judgment on the part of the typist. 0f the managers
who said the typist's job had changed, 55 said that these people type
fewer statistical reports and 42 said that they type fewer reports
and do less repetitious work. Only five of the managers felt that
typists now are required to type more numbers than previously, and
six reported that typists have to type computer input. Only two
companies reported they had more typing done now than previously.

The feeling was expressed that the typist's job lkas become
more complex, requires more judgment and more background in business
and in data processing terminology, with more clerical responsibility
attached such as checking details, looking up and compiling
information and abstracting reports from computer printout. Typical
of the comments about the typist's job and changes in it are these:

It has changed in regard to terminology, vocabulary, format;
block diagramming is required. Follow-up letters, statements,
payroll, royalty checks, and cost reports are done on computers.
Typists don't do nearly the number of routine jobs they were
doing years ago. Instead they are doing the more complicated
jobs that can't be done on the computer.

It has changed the kind of reports that go to management.

Now the typist does work on the refinement of the programs.
For example, some reports are in too much detail or they don't
need the information found on a particular report; so the
typist fits it to the particular individual before typing up

the report.,

The typist of today and tomorrow may tend to do more analyzing
and production work, rather than straight copy work.

The typist will do an analysis of the data rather than Just
compiling it and typing it.
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Computers and data precessing equipment have added a
complexity to the typist's job that was not present before.
They must do more detail work and more thinking about the
work they are doing.

They help dig out information and facts and check them; hence
becoming more of a clerical assistant.

Data processing has now taken over certain tasks formerly done
by the typist. This includes making out stockholders'
records, typing envelopes, typing of checks to employees,

and typing labels. T expect further routine tasks to be taken
over by the computer such as the typing of form letters, etc.
The typist's job has become somewhat more sophisticated with
added responsibility and a partial elimination of numerous
routine tasks.

At one time our company had 150 typists answering the 7,000
letters a day that our company receives. Since the installation
of the computer, this number of people’has been cut to approximately
15. These people were absorbed or the slack taken up by normal
attrition. The kind of typing job that now remains is more
concerned with a more complex, more complicated kind of typing
job. They answer. the ''problem” letters that include two~page
letters, special inserts, more details that have to be checked
out, and a higher level of analyzation. The computer does 93
per cent of the routine answering of letters, while the
remaining 7 per cent are handled by the 15 typists.
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CHAPTER III
RECOMMENDED CURRICULUMS

Curricular offerings in data processing at the secondary and
post secondary levels became prevalent shortly after 1960. School
administrators and business educators have been concerned with the
rapid development of mechanized and automatic data processing
equipment and its effect on business offices and on the vocational
business education curriculum.

The extensive introduction of electronic computers for data
processing and other applications has created a critical need for
greater numbers of more highly skilled personnel. The rapid growth
in this area has necessitated the development of some direction for
schools as a basis for curriculum construction in data processing.
This study was conducted to help school administrators and business
educators establish some guidelines for curriculums to train
prospective data processing employees at the secondary and two-year
post high school levels.

Interviews were held with managers of data processing departments .
in industries selected at random throughout the United States. i
Employees in data processing departments of those selected industries
completed questionnaires administered by the interviewers. Infor- |
mation about the schools' offerings in data processing was obtained !
by interviews with department heads and questionnaires from teachers ”
in schools teaching data processing within a thirty-five mile radius

of the businesses interviewed. Interviews with advanced planning

executives in computer manufacturing industries gave information on 3
what is being planned and on the drawing boards of those companies

that will affect the educational process in data processing in the

next three to ten years.

Data for the study were collected from four major sources. 4
|

HIGH SCHOOL CURRICULUM IN DATA PROCESSING

{ The curriculum presented for dsta processing in the high schools

is designed to meet two objectives. First, a student will have enough
academic credits to be admitted to college should he decide to attend;
and second, a student will be able to enter upon a beginning job in a
data processing department upon the completion of the program.
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Mathematics
English

Social Science
Science

Typing

Physical Education

10th Grade

Mathematics
English
Social Science

Science
Introduction to Data Processing

Physical Education
#*

11th Grade

Advanced Algebre

English

Social Science

Computer Concepts and Systems Development
Bookkeeping

Physical Education

HEHHFH

N o

9th Grade Units

1/2

1/2

HHEFHEPF

12th Grade
Oral Communication 1/2
Written Communication 1/2
Business Organization and Management 1/2
Human Relations 1/2
Business and Office Procedures and
g Data Processing Applications 1
| Physical Education 1
| %
|
#Electives: #%¥Elective:
Introduction to Business Economics
Consumer Economics




Data Processing Courses

Among the specific topics and concepts to be included in the
high school dats processing courses, the following are recommended
in the suggested courses:

Introduction to data processing (10th Grade-1/2 Unit)

1.
2.

3.

ha
D

History of records systems and menual data processing
Tabulating cards and equipment

a. Card layout and design
b. Eguipment (purposes and operation, excluding
panel wiring)

(1) Key punch and verifier
(2) Sorter

(3) Interpreter

(4) Reproducer

(5) Accounting machine

(6) Collator

Electronic computer logic

a. Memory

b. Input of data

c. Calculation (arithmetic)
d. Output

Flow charting

Computer operation (using a type and model of computer
and a symbolic languasge for which the teacher and
student have access)

Computer concepts and systems development (11th Grade-l1 Unit)

1.

Review of electronic digital computers and principles

of dats processing

Computer logic

Logic development through problem solving in general
Procedures development

Forms design

Computer languages (two languages: COBOL and one other,
possibly Autocoder)

Computer business applications
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Data processing applications (12th Grade-l1/2 Unit)

(This course should be coordinated with Bookkeeping
and Business and Office Procedures)

1. Systems analysis and design

2., Programming essentials

3. Report writing and analysis from computer printout
4, Gaming (simulation)

5. Laboratory (or on a co-op basis)

a. Forms design

b. Flow charting

¢. Writing the programs
d. Operating computer
e. Debugging

f. Running of live work

Business and General Courses

Employment in business data processing departments requires
more than technical know-how in machine operation. Background in
how business is organized, how it operates, and how its records are
kept is essential, together with good communications skills and
knowledge of human relations. In order to provide these skills and
knowledges, general background courses in business and the social
sciences are an important part of a data processing curriculum.

Business courses. The course in Business Orgenization and
Management should introduce the student to the business firm through
a total systems approach. The approach will interrelate the functional
areas of business, such as accounting, management, finance, marketing,
and production so that the student will discover that no business
activity, no matter how detailed, is an isolated event.

Ideally the Business and Office Procedures course and the
Data Processing Applications course should be offered as a block
during the last semester of the senior year. By teaching these two
courses using the block method, the data processing applications can
be closely related to the total business system through a more thorough
analysis of the flow of data in a continuous sequence from its origin
to its ultimate use.

The Bookkeeping course should be developed with an emphasis
upon the use of electronic data processing equipment for compiling
the records of a business. The emphasis in this course should be on
a systems approach to accounting related to data processing accounting
procedures.

General courses. The course in Human Relations should be
basically a business psychology course. For some time data processing
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personnel lived in a world that was basically its own, with its

own language. That day has passed, and now the data processing personnel
is recognizing that its is a facilitating function for the total

success of the business. In order for the employees to he effective

in their jobs, they must communicate, orally and in writing, with

others in the business; and they must be actively associated with all
persons who prepare materials for the data processing activity or who
receive materials resulting from the data processing activity. In

other words, they must relate to all persons in the business organization;
therefore, understanding people and knowing the principles of human
relations are very important for the data processing personnel.

The Written Communication course should emphasize expository
writing rather than the usual English writing course emphasizing
literary or creative writing. The purpose of the course should be
the development of the ability to express oneself clearly and tersely
in writing. Much business information resulting from data processing
is in numerical form and must be interpreted by businessmen for the
reader. Report writing needs to be stressed in the written communication
course as well as ability to express oneself clearly through business
letters, directives, memorandums, etc.

Analysis of the data for this study indicated further that
data processing personnel in business need not be sophisticated in
mathematics to be successful in automated data processing positions.
The mathematics program in the curriculum should take the student
through advanced algebra, including concepts of Boolean algebra.

The most important characteristic required of individuals in
data processing is that of a logical mind. All instruction in the
data processing curriculum should strive to develop logical thinking --
through the use of as many problem solving situations as it is feasible
to incorporate in the courses.

POST HIGH SCHOOL CURRICULUM IN DATA PROCESSING*

The data processing program at the post high gchoel level should
ve designed as a terminal program for persons planning to enter <the
buginess office through some deta processing position. The program
should vocationally prepare the graduate of the program with a marketable
skill in data processing. In addition to a beginning skill, he should

be prepared to move into higher level data processing jobs with
experience and/or further training. The post high school program,

in addition to satisfying the specific training in technical aspects

of data processing, must include other course work that will enable

the worker to advance in his chosen career. Adequate background in
communications, mathematics, and human relations are vital to the data

processing employee, and are an integral part of the curriculum.

#Typewriting is considered a prerequisite to this program.
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FIRST YEAR

1st Semester:

College Algebra

Written Communication
Accounting Principles
Introduction to Data Processing
Principles of Economics

2nd Semester:

Data Processing Mathematics
Oral Communication
Accounting Principles
Business Conditions
(or Contemporary Economic Problems)
Logic and Introduction to
Systems Analysis

SECOND YEAR

lst Semester:

Business Statistics
Psychology
Advanced Accounting

Tntroduction to Computer Programming

Data Processing Systems

2nd Semester:

Principles of Manageument

Human Relations

Data Processing Applications and
Practicum in Programming
Advanced Programming
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Data Processing (ourses

Among the topics and concepts to be included in the post
high school data processing courses, the folilowing are recommended
in the suggested courses:

Introduction to date processing (lst Year, lst Semester-4 Units)

1.
2.
3.

A
.

\O Co—3 ON

History of data processing
Principles of data processing
Overview of unit records

a. Key punch and verifier

b. Sorter

c. Interpreter

d. Reproducer

e. Accounting machine

f. Collator

g. Principles of panel wiring

Card layout and design
Electronic computer equipment

a. Types
b. Logic

Flow charting

Elements of programming

Lsboratory in data processing equipment
Number systems

Logic and introduction to systems analysis (1st Year, 2nd Semester-

5 Units)

Procedures development

Forms design (source document)

General flow charting

Program flow charting and block diagramming
Computer logic

Analysis of informstion network systems
Coding and condensing data

Introduction to computer programming (2nd Year, lst Semester-3 Units)

1.
2.
3.

- N\ &

Review of computer egquipment

Principles and theory of digital computers
Programming essentials

Computer logic

Block diagramming

Coding and condensing data

Purposes eni functions of different languages
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Introduction to computer programming (continued)

8.

9.
10.
1i.
12.
13.
1k,
15.

Business sys

Uses of symbolic languages
Central processing unit
Computer applications

Registers

Assembly programs and compilers
Programming systems

Fixed and floating points
Macro-generators

1.
2.
3.
L,
.

3 Units)

Identification of system objectives
Identification of system requirements

Methods for achieving system objectives
Development of operating procedures

Installation of system for each of the following

a. Customer order and billing

b. Customer accounts receivable

¢c. Inventory control

d. Sales information

e. Payroll

f. Purchasing and accounts payable
g. General-ledger accounting

tems design and development (2nd Year, lst Semester-

Data processing applications and practicum in programming
(2nd Year, 2nd Semester-5 Units} -

1.

b2
Data processing applications

a. Payroll

b. Inventory

¢. MAccounts receivable and rayabie
d. Sales analysis

e. Policyholders records

f. Cost accounting

g. General accounting

h. Billing

Practicum in programming
a. Systems

(1) Analysis
(2) Design

b. Programming essentials
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Data processing applications and practicum in programming (continued)

2. Practicum in programming (continued)

c. Report writing and analysis
d. Gaming
e. Simulation

(1) Forms design

(2) Flow charting
Writing programs
Operating computer
Debugging

Running live work

AVl & W
e s’ Vg St

(
(
(
(
f. Field project

Advanced programming (2nd Year, 2nd Semester-3 Units)

1. Report generators

2. Macro-generators

. Assembly programs and compilers
Emulators

Data scheduling systems

Monitors asnd high level languages
Fixed and floating points

1O\ & W

Business and General Courses

Much of the philosophy underlying the courses described for the
high school level applies also for the business and general courses
at the post high school level. Particularly in the Written Communications
course, the ideas apply at both levels; the apprcach for the Bookkeeping
course at the high school level applies as well for the Accounting
courses at the post high school level; and the philosophy of the Social
Science and Human Relations courses at both levels will be the same.
The level of materials and methods of instruction in these courses may
differ, but philosophically they will be the same.

Since the digital computer operates on repetitive processes
using binary number systems, the Data Processing Mathematics course
should be designed to include such topics as the concept of an
iterative process; solution of simultaneous linear equations; logic;
Boolean algebra; number systems, particularly the binary and octal
systems; classification of errors in the numerical solutions of a
problem, especially the following: error in mathematical approximation,
ev-sr in the measurement of parameters, truncation errors, round-off
errors, and ill-conditioned equations.
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The course Logic and Introduction to Systems Analysis should
begin with an introduction to logic and an analysis of deductive and
inductive problem-solving approaches. Procedures development with
emphasis on work analysis and methods would precede the development
of procedures for computer applications. TFlow charting, block
diagramming, and forms design would be included as a preface to
analysis of information network systems.

Business Conditions is a vehicle in which economic theory is
adapted to practical applications in business. An analysis of the
American economy, its development and present condition, should be
included. Contemporary economic problems involving the state of

the economy and underlying factors affecting the economy should be
analyzed. :

The objectives of the Business Statistics course are to
acquaint the student with the theory of statistics and its application
in business today. The student should gain an understanding of the
kinds of regularity that exist among random fluctuations. Mathematical
models with which to interpret phenomena and predict outcomes of
experiments related to practical business problems would be built
and used through the use of the computer. Topics ccvered in such a
course are probability; principles of sampling; bivariate data and
regression analysis; correlation and the analysis of variance;
statistical analysis of time series data; index numbers; forecasting;
statistical quality control.

The Principles of Management course recommended is not the usual
course offered in business curriculums, but a combination of several
course offerings. Topics to be included in this course are types of
business; organizational levels; departments in a business; principles
of office management; and records management and control.
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CHAPTER IV

RELATED LITERATURE

Many efforts have been made to identify problems created by the
introduction of integrated data processing intc business offices and
to determine the educational implicaetions of electronic data processing
on the business curriculums in both high schools and colleges. These
investigations have explored such areas as the duties of persons
employed in the various electronic data processing occupations, the
training and personal qualifications necessary to perform these duties
successfully, the salaries paid in jobs in different levels, applications
for which computers have been used in processing business data, the
specialized training programs provided by business, and the types of
equipment used. These elements have been studied in the hope that
the information thus gathered would prove helpful in curriculum
development in business education at both the high school and college
levels.

However, when viewed as a whole, the literature in data processing
has produced but little information that might serve as guides to
schools in meking decisions about the feasibility of having data
processing programs in their institutions. Neither have the studies
provided conclusive information that would help in deciding what
offerings to include in a data processing program if it were to be
part of a business education curriculunm.

On only one point, however, do the studies agree somewhat;
namely, that people in the management positions in data processing
departments need at least four years of college work. However, for the
lower echelons of management (supervisory levels) the findings are
inconclusive.

In 1957, the Department of Labor (22) studied adjustiments of
employees to the introduction of office automation to determine the
extent of displacement and reassignment of office employees as well
as the characteristics of the employees whose Jjobs were eliminated and
the practices in transferring, retraining and selecting employees for
the new occupations. The report indicated that in offices into which
automated data processing had recently been introduced, 42 per cent of
the people had completed some college work or had graduated; however,
78 per cent of the newly hired employees had this amount of education.
Goodman (12), four years later, reported that a survey of 100 data
processing personnel in Los Angeles revealed that 30 per cent of the
specialists in data processing and management had four years of
college work.
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Generally the specialized training on machine operation, from
key punch through computer console operation, was commonly thought to
be provided best by either the employing company or by the equipment
manufacturer. Later studies (2,10,11,15,17) seem to show a slight
trend toward hiring trained people from high schools, Junior colleges
and other post high school institutions for some of the machine
operating jobs; however, the businesses who hired them then provided
training in the special applications needed for their own purposes
in a brief in-service training program.

Whether or not this is a trend is not clear, since in most of
the studies the data were gathered before many educational institu-
tions offered training in data processing. Perhaps because so few
dats processing programs were in existence at the time these studies
were done, no real attempt was made to evaluate the effectiveness of
the education and training provided or to draw many curricular
implications.

Backlund, Dudley, Edwards, E. D. Gibson, and G. Gibson
(1,3,7,9,10) conducted studies to determine the types of programs
that should be offered in data processing at the collegiate pacca-
laureate level. Gibson (9:210) concluded that a four-year college
degree was necessary for systems analysts; that it is helpful, but
not essezntial, for the data processing manager and programmers and
that a high school graduate can easily obtain employment in the
electronic data processing office as a console operator or a key
punch operator. Further, Gibson reported that 63 per cent of the
businessmen in her study, 103 businessmen belonging to the Boston
Chapter of the Data Processing Management Association, hire only
college graduates for the position of systems analyst; that 56
per cent hire only college graduates for the position of operations
manager; that 33 per cent hire only college graduates for the
position of programmer. Gibson further reports that 8l per cent
of the businessmen hire high school graduates for the position of
console operator and that 92 per cent hire high schocl graduates for
the position of key punch operator (10:195-205). Participants in
Gibson's study recommended the following high school courses for
prospective data processing employees: typewriting, general business,
operation of key punch machine, bookkeeping, operation of ten-key
machine, operation of calculator, and operation of computer console

(10:67).

Korn {(17) constructed a standardized objective achievement
test for the course Introduction to Business Data Processing that
could be used as a means of evaluating a student's progress toward
achieving the objectives of an introductory course in business data
processing in a post high school program. Korn compilied a list of
topics through textbook analysis and interviewing procedures to
ascertain the units usually covered in a post high school course
entitled Introduction to Business Data Processing. The list of topics
compiled is as follows:
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History of data processing

Purpose and function of unit record equipment
Input/output media and devices

Primary storage and retrieval

Arithmetic and logic functions of the computer
Control unit

Introduction of programming

Total systems concept

In spite of the fact that much effort has been expended in
investigation of the educational implications of automation in
the office, nothing conclusive has been produced. The studies
tend to be unreliable because of the biased samples. The findings
cannot be generalized either because the studies are extremely
localized geographically or because of the inadequate sampling
procedures.

Consequently, business educators know relatively little
more about what to teach in and about data processing, or when and
where to tesch it. Thus, the pr&ent study was designed to supply
information, not only about what business actually needs by way of
qualified date. processing employees, but also to provide a bpasis
for evaluating current instructional programs in data processing
offered in public educational institutions. The investigator in
only one of the studies (5) interviewed the employees at ail levels
of data processing about the training they had. However, no
indication is given that they were asked to evaluate what they
had gtudied in the data processing programs in which they received

theiir training.
<]

This study, therefore, surveyed (1) business about its
needs for data processing employees and the educational and personal
qualifications they should possess, as well as about its evaluation
of the products of data processing programs in public schools;
(2) data processing employees about the training they have had and
the adequacy of that training; (2) _.ta processing equipment manu-
facturers about new developments anticipated in machines and procedures
(scanning devices, program oriented languages, etc.) snd their possible
influence on the training and qualifications necessary to work with the
devices being developed for the future; and (4) public educationai
institutions about current offerings in data processing and about the
students who are taking advantage of what is offered.
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CHAPTER V

PROCEDURES

This study was designed as an attempt to determine the
implications of automated data processing for the preparation of
office workers by public secondary schocls and post high school
institutions offering less than the baccalaureate degree. Data
were gathered about data processing employees, from them and from
the managers of the departments in which they were employed.

Further data about the status of data processing instruction in the
schools was gathered from heads of instructional units in high schmols,
junior colleges, and vocational-technical schools and from teachers of
data processing courses. In order to determine what lies in the
future in technological developments in data processing equipment,
interviews were held with executives in the advance planning
departments of leading computer and other data processing equipment
manufacturing companies.

A sample survey design utilizing interviews and question-
naires was used for this study because of the kind of information
needed. Also, because data were needed at the national level in
order to determine common elements that may serve as a basis for
curriculum development in business education departments over the
country, teams of trained interviewers operating in seven areas
of the United States collected data from the schools and offices
concurrently. Interviews, rather than a mailed questionmnaire,
were the main means of collecting data since much of the data needed
was of the type that could best be gathered with open-end questions
and also because of the greater probability of a higher rate of responmse.

The factual information gathered on the questionnaires served
as a point of departure for interviewers to probe more completely
into motivations of the people involved, their evaluations of
training programs, and their departmental plans for the future.

Since characteristics of existing programs were not known (relatively
new programs are the rule), interviews of school data processing
teaching personnel permitted collection of more precise information
regarding program content.

The interviewers used a prepared schedule of questions to
gather information from data processing management personnel regarding
the educational and skill requirements of data processing personnel.
Information was gathered from the management personnel about
promotion patterns, working conditions, characteristics of the
people employed in various data processing jobs for the various job
categories, and trends in the data processing field in general and
in his own business.
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The interviewers asked prepared questions of each of the data
processing wmanagers in 353 businesses and recorded the answers on
the schedule provided to the interviewer. Insofar as possible, the
questionnaire prepaced to gather information from the employees was
administered persona’.ly by one of the members of the interviewing
team at the same time that the other member was interviewing the
data processing manager. In a few companies the interviewers were
asked to leave the questionnaires for the employees to fill out at
their leisure. These questionnaires were then mailed directly to
the study headquarters at Colorado University in Boulder.

PREPARATION OF THE QUESTIONNAIRES

Preliminary forms of the questionnaires were prepared and were
tried out to evaluate the wording of the questions, the length of
time required to complete the questionnaire, and for omissions of
information that should have been included in such a study. The try-
cuts were conducted in the Denver area using as interviewees three
data processing managers who were willing to cooperate. From the
suggestions given by these men and from the observations of the
research team, the questionnaire format was revised, wording was
refined, and other suggestions were incorporated into a shorter,
less cumbersome format, which was again tried out with the same
interviewees. With minor revisions, the management interview
achedule was prepared as well as the employee questionnaires (see
Appendix B-1 and B-2).

The same procedures were followed in the preparation of the
schedules used in interviewing the heads of data processing departments
in the secondary schools, the junior colleges, and the technical
schools that were included im the study (see Appendix B-3 and B-4).

SELECTING AND TRAINING THE INTERVIEWERS

Brochures were prepared announcing the need for intervievers
to gather data for a national curriculum study in data processing.
These brochures were distributed to all graduate deans in schools of
business and to heads of business education departments in schools
offering graduate programs in business education. Announcements were
also made and prospective employees solicited at national and regional
business education conventions.

Applications were received from 35 people from whom 14 interviewers

were finally selected on the basis of data processing and/or business
teaching experience (see Appendix C-1).
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A three-day training session was held at Colorado University
Busginess School on September 16 to 19, 1966, in which intervieiing
techniques were discussed, and during which the interviewers were
provided opportunities to practice using the management interview
schedule, actually using data processing managers as subjects.
General instructions regarding the study were given, appointments
for the first two weeks of the interviews with business firms were
made, and itineraries were provided to each team of interviewers,
who then began their interviews on September 21, 1966.

SELECTION OF THE SAMPLES

Three different populations were to be studied in this
investigation: businesses using either mechanical or electronic
data processing, employees in data processing departments of these
companies, and public high schools or junior colleges and/or technical
schools.

Selecting the Businesses

Dun and Bradstreet's 1963 Million Dollar Directory (4)
1isted some 28,000 businesses with net worth of one million dollars
or more. This list constituted the population from which the sample
of data processing equipment users was to be drawn since businesses
of this size were the ones likely to be utilizing such equipment.
Since such equipment represents large capital investment, larger
companies were used as the source of information for the problem
under investigation.

The N.E.A. small-sample formula (19) XZ Npq
n=- -

dz(N-l) + X2 Pq

«was to be used for determining the size of sample necessary to draw
conclusions applicable to the entire population of businesses.
Application of this formula shows that a sample of approximately 285
businesses would constitute a sample sufficient to provide 95 per cent
reliability, with no more than 5 per cent error in the statements
made on the basis of the sample.

However, since no information was available about the proportion
of businesses listed in the Dun and Bradstreet Million Dollar Directory
that had data processing installations, the decision was made to
conduct a preliminary post card survey of a small sample of businesses
to determine the kinds of computing and calculating machines and equip~
ment used in their offices. Thus, a systematic random sample of 200
names was selected from the Directory. The returns from this brief
questionnaire indicated that approximately 60 per cent of the businesses
had data processing equipment, either unit record systems or computer
systems. On the basis of this information, the decision was made to have
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the publishers of the Directory draw a systematic random sample of 500
businesses from their listing of million-dollar businesses. Dun and
Bradstreet furnished the list printed on cards, together with the
addresses and the standard industrial classification of each of 500
businesses.

Each interviewing team was supplied with a list of names of
companies located in the particular geographic region to which the
team was assigned. They were to contact the companies by telephone
to determine whether or not they had either a mechanized or automated
data processing department, and if so, to arrange an appointment to
talk with the data processing manager. The teams were instructed to
interview all companies on their list that had data processing
ingtallations, with or without computers. Consequently, some teams
conducted more than 45 interviews since more than 60 per cent of the
companies on their list had installations, The interviewing teams
talked with data processing managers in 353 businesses. Six teams
reported one refusal each, and the other team reported two refusals
by the firms they contacted. Thus, approximately 98 per cent of the
companies contacted agreed to talk with the interviewers. In most
cases, the refusals were due to the fact that the companies were in
the midst of a change~over from one computer to another or were
converting frcm a unit record system to a computer system 8o the
data proczssing manager was not available. Most of the companies
invited the interviewers to come back at a later date, but this was
jmpossible because of the distances involved and the time limits
within which the teams had to work (see Appendix C-2 for list of
companies interviewed).

Description of the Sample

Of tha 353 data processing installations studied, 275 used
computers and 78 had only unit record equipment. The businesses
were located in 39 states and 148 cities. Table 5-1 shows how the
businesses in the sample were distributed throughout the regions of
the United States compared with the distribution of companies
surveyed by the DPMA in their annual data processing salary survey 3).

Although an analysis showed that the twoc distributions were
niot the same, no information is available about the proportion of the
return that the 2,324 businesses in the DPMA survey ripresents mor was
any information given about the number of businesses to whom question-
naires were sent. The DPMA does not make clear in their report whether
any of the data processing installations in their study were operating
with no computer, while in the present study 78 of the 353 (22 per cent)
of the data processing departments were unit record installations.

Since the Dun and Bradstreet Directory constituted the source
of the sample selected for this present study, no government or
educational installations were included in the present study.
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Table 5-1., Geographic Distribution of Businesses in the Sample

DPMA Sample Current
Salary Survey Study
1966 Sample
Area N A N %
New England 195 8.4 35 9.9
Middle Atlantic 455 19.6 60 17.0
South Atlantic 262 11.3 30 8.5
East South Central 53 2.3 12 3.4
West South Central 118 5.1 42 11.9
East North Central 598 25.7 80 22.7
West North Central 267 11.5 36 10.2
Mountain 83 3.6 19 5.4
Pacific 293 12.6 39 11.0
Total 2324 353




The companies were classified according tc the major SIC categories

and Table 5-2 shows how they were distributed into these classifications.
(For a more detailed summary of the distribution of the kinds of
businesses in the regions of the country, see Appendix C-3}.

Table 5-2. Distribution of Businesses by Standard Industrial
Classification

Type of Industry Number

Agriculture, forest, and fisheries
Mining and petroleum

Contract construction
Manufacturing

Transportation, public utilities,
communication

Wholesale, retail
Finance, real estate, insurance

Service industries

Total

Size of the companies. The businesses ranged in size from
relatively small companies with under 40 employees to companies with
over 3,000 employees. The sizes of the data processing departments
varied greatly, with 1k companies (with computer installations)
reporting between 1 and k data processing employees and T companies
in which over 290 employees worked in the data processing department
(Table 5-3). The median number of employees in data processing
departments in the present study was 19. This was approximately the
same as the median number reported by DPMA in the 1966 data processing
salary survey (5). An analysis revealed that the differences between
the two distributions of sizes of data processing departments are no
larger than could be accounted for by chance.




Table 5-3.

Number of Data Processing Employees in
Companies with Computer Installations
(% of Companies Employing Reported Number of Employees)

Employees Companies DPMA
Sample
N=275 N=2324
1-4 5.09 4.1
5-9 19.27 16.3
10-17 24.00 20.5
18-30 18.91 19.6
31-50 16.36 15.8
51-80 4.73 9.6
81-125 5.82 6.9
126-192 2.18 3.5
193-290 1.09 1.7
Over 290 2.55 2.0




The percentage of employees in data processing in the
businesses selected for this study compares favorably with the
number of data processing employees who completed the questionnaires
left with them (Table 5-4).

Table 5-4. Number of Data Processing Employees in Businesses
Interviewed and Employee Questionnaires Returned

Total Questionnaires
Employees Returned
Job Title N A N %
Key punch operator 4,312 40.4 835 139.0
Tape librarian 205 2.0 26 1.2
I
Unit record equipment
operator 1,618 15.2 373 17.4
Computer operator 1,347 12.6 275 12.9
Programmer 2,114 19.8 332 15.5
Data processing supervisor 531 5.0 160 7.5
Systems amalyst 544 5.1 138 6.5
Totals 10,671 2,139

When an analysis of the proportion of men to women in data processing jobs
was made, comparing the total number of data processing employees in the
353 businesses and the number of questionnaires returned from each job
category, a discrepancy is noted only in the job of tape iibrarian

(Table 5-5). The information supplied by the 26 librarians who completed
the questionnaire revealed that 22.5 per cent of them were men whereas

the total number of male tape librarians in the 353 businesses was 34.1.
This may perhaps be explained by the small number of tape librarians

(only 70) in all of the companies surveyed.
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Size of data processing installations. In comparing the
distribution of the number of companies according to the monthly
rental spent for data processing equipment, the present sample
seems to have in it more smaller installations than did the
DPMA 1966 salary survey sample (Table 5-6).

Table 5-6. Monthly Rental for Total Data Processing Equipment

Total Companies with DPMA
Companies Computers Sample
N=300% N=2324

Dollars N A N % 4
Up to $3,000 94 31.33 28 12.33 14.2
$3,001-6,000 67 22.33 62 27.31 18.5
$6,001-12,000 74 24 .67 72 31.72 25.3
$12,001~25,000 31 10.33 31 13,66 19.8
$25,001~50,000 15 5.00 15 6.61 12.0
Over $50,000 19 6.33 19 8.37 10.1

*Fifty-three of the businesses reported that they own their data
processing equipment or have some other arrangement (leased-time, etc.)
for ugse of data processing equipmexnt.

This is perhaps due to the number of unit record instzllations reported
in the present sample since omitting the unit record installations makes
the distribution more like that reported by DPMA. Considering only
computer installations, the median rental falls in the $6,000-12,000
bracket, which is also the median category of the DPMA sample.

When data processing departments were categorized according to
computer rental (Table 5-7), the present sample seems to include a
greater proportion of smaller computers than does the DPMA sample,
although the median computer rental for both samples falls in the
$6,000~12,000 category.
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Table 5-7. Monthly Computer Rental

Current DPMA
Survey Survey

Dollars N % %
Up to $3,000 42 19.4 9.6
$3,001-6,000 61 28.2 21.7
$6,001~12,000 56 25.9 28.4
$12,001-25,000 29 13.4 19.6
$25,001~-50,000 9 4,2 11.3
Over $50,000 19 8.8 9.4

Total 216% 2,422

*Sample includes only those companies actually renting computers
and excludes those that owned them or had other arrangements for using
computers.

Types of equipment in data processing installations. The

n companies visited reported using a variety of equipment, both in unit

record and computer installations (Table 5-8). Apparently, because of
the amount of input which can be processed by the computers, each computer
installation had almost four times as many key punches as did the unit
record installations. Reflecting the importance of accuracy in computer
input, verifiers were used to a greater extent in computer installations
than in unit record installations.

In comparing the nuwber of computers and other peripheral
equipment in the present study with figures published in the 1968 DPMA
salary svrvey (6), the greatest difference seems to be in the number
of disc packs and tape drives reported in the two samples. The
businesses in the present study reported 5.4 disc packs per instal-
lation, but the DPMA report indicated 1.7 disc packs in each computer
installation. The situation is reversed for tape drives, in that less
than one tape drive was reported per installation in the present study,
and the DPMA study shows nearly four tape drives per company.
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Table 5-8.

Number of Pieces of Data Processing Equipment

Current Survey DPMA
1968(6)
Survey
Companies with Companies with-
Computers out Computers
N=275 N=78
Equipment Total Per Total Per Per
Company Company Company
Key punch 2,770 10 7 209 2.7
Verifier 1,271 4.6 66 0.8
Card sorter 590 2.1 100 1.3
Reproducer 330 1.2 75 0.9
Collator 384 1.4 78 1.0
Accounting machine 338 1.2 85 1.1
Interpreter 199 0.7 26 0.3
Calculating punch 40 0.1 Lh 0.6
Card reader 364 1.3 11 0.1
Paper tape
equipnent 292 1.1 7 0.1
Computer 524 1.9
Disc pack 1,489 5.4
Disc drive 123 0.4
Data converter 57 0.2
Tape drive 209 0.8
Printer 442 1.6
Magnetic tape
typewriter 23 0.1
Optical scanner 18 0.1
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Selecting the Schools

The person in charge of the data processing instructional
program was interviewed in the secondary school system in each
community in which business interviews were conducted. Also, the
person in charge of business data processing was interviewed in any
area vocational-~technical school and in any public junior college
located within a 25-mile radius of the city in which a selected
business was situated. Besides interviewing the person in charge of
the data processing programs, he and any other data processing
teachers were asked to fill out a personal and educational information
questionnaire. These questionnalres were either filled cut while the
interviewer was visiting the institution or they were left for the
teachers to complete later and were to be returned by mail as soon as
they were completed. Questionnaires were received from 477 data
processing teachers in 176 school systems (see Appendix C-4).

PRELIMINARY STUDY OF DATA PROCESSING EDUCATION

Prior to sending the interviewers to the schools to interview
data processing {instructional staff, a census survey was planned and
conducted, utilizing a one-page optical scanning questionnailre asking
whether or not the school offered any data processing courses or
whether they were planning any data processing instruction in the next
three years, with a brief section in which they could indicate the
kinde and extent of instruction offered or planned.

prior to sending out the optical scanning form, the question-
naire was revised twice and 10 high gchools, 10 junior colleges and
10 area vocational-technical schools were asked for criticism and
suggestions. Personnel in datz processing programs in Denver and the
surrounding areas also supplied suggestions. Of the 27 question~
naires sent out, 27 were returned with appropriate comments (see

Appendix B-5).

The optical scanning form was sent to all high school districts
in the United States, except in Hawaii and Alaska, to all public juniox
colleges, and to all area vocational-technicel schools.

The population of high schools was all secondary school
districts listed in the 1964 Directory of Secondary School Districts
(21). The junior college 1ist was taken from the 1965 World Almanac.

No current list of area vocational schools was available, so a
letter was written to each of the state directors of vocational education
in each of the states, asking for a list of the public vocational
schools in his state, together with the name of the administrator of

that school.
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All questionnaires were addressed to the chief administrator
of each school. A total of 10,885 questionnaires was mailed, of

which 10,278 (94.4 per cent) were returned.
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PART II CHAPTER VI

KEY PUNCH OPERATOR*

More than 98 per cent of the key punch operators in the
businesses contacted in this study were women, who had found their
jobs primarily through school contacts, advertising, and through
efforts of private employment agencies.

CHARACTERISTICS OF KEY PUNCH OPERATOR'S JOB

The key punch job may be classified in the general clerical
or office machines category in which the primary duty of the employee
is operation of the key punch machine. Other duties, however, are
performed by these people. Over a fourth of the key punch operator.:
indicated that they verified punched cards, operated interpreters,
gsorters, and reproducers. Several of the key punch personnel also
operated typewriters, collators, and accounting machines. About
11 per cent of them did some supervisory work and had some clerical
duties.

Work Experience Required

Key punch operators can obtain jobs if they have had as little
as six months of experience in data processing (Table 6-1). This
opinion was expressed by 82 per cent of the managers, although
15 per cent of them would not accept for employment applicants with
less than s3ix montha experience in the past. However, over 62 per cent
of them would prefer more than that amount of experience and nearly
29 per cent would prefer that applicants for the key punch job have
at least a year or more of experience before hiring them.

Educational Requirements

Data processing managers indicated that a high school education
was sufficient for key punch operators, and since almost all (95 per
ceat) of them had completed at least this amount of education,
apparently the educational level preferred by the managers is being
satisfied. However, about 30 per cent of the management personnel
interviewed said they would like to have key punch opevators with some
additional training either in a specialized school or un junior college
or vocational school after high schos” =~raduation.

*The job description of key punch operator is based on the data
collected in this study and previously displayed and analyzed in earlier
chapters of this report.
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Empleoyment as a Key Punch Operator

% Table 6-1. Amount of Data Processing Experience Prior to
? (% of Managers Indicating Stated Amount) !

Months Minimum Amount =
Acceptable Preferred
0 -6 82.2 37.9
7 - 12 14.9 34.4
13 - 24 2.6 19.2
25 - 36 0.0 6.1
More than 36 0.3 2.3

’ General education. When managers were asked to list general
areas of study they felt would be beneficial for key punch operators,
they listed communications as being of prime importance, both written

and oral, aleng with algebra. To a lesser extent they suggested
psychology and logic as good background for these employees.

The employees themselves were asked to list general high school
courses which they considered helpful in their work, ~nd they were in
agreement on the importance of such courses as general and advanced
mathematics, English and gocial science. Mathematics and English were
areas in which such employees felt they could profit by more training.

Key punch operators with some post high school training felt |
they should have training in about the same background courses
as in high school, general mathematics, English, and psychology; and
they also, to a certain extent, noted a need for advanced mathematics.

Business courses. Among high school business courses of most

value to key punch operators in their job, typing (66.3 per cent)
ranked highest by a great margin, although some of the responses
indicated that bookkeeping and {ntroduction to business were helpful

courses.

Shorthand was listed most frequently as the least helpful course,
and about 10 per cent of the key punch operatoxs listed bookkeeping as
not helpful; about 3 per cent of them felt that they had little help

from introducction to business.
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In the business skills, the people with some post high school
training pointed out a need for knowledge of data processing equipment,
typing, and to a certain extent, calculating machines; some listed
accounting principles and business mathematics as desirable business
background, At this level, too, shorthand was considered by these
people to be their least helpful course.

Managenent responses regarding high school business courses
these employees should study indicated key punch and typing to be
most important (87 per cent). About half this number of the managers
felt that these employees should also have some backgrourd in concepts
of data processing, and about a third of the managers felt that
prospective key punch operators should have some experience with other
unit record equipment. More generally speaking, however, management
would like to hire key punch operators with training in introduction
to business, records management, oOX office management.

Promotion, Supervision, Overtime, and Salaries

The key punch operator's chance for advancement is relatively
low; over 60 per cent of the managers indicated these employees have
a low probability to little or no chance for promotion. They tend to
be promoted £o the position of unit record equipment operator, with
about half as many managers indicating they might become computer
operators, provided they had sufficient interest and aptitude.

Key punch operators work under considerable supervision, with
supervision provided continuously or several times a day. More than
half of the firms reported that thelr key punch operators average
up to 3 hours of overtime a week, and between 15 and 20 per cent of
them indicated that key punch operators might work as much as 7 hours
a week overtima.

The median monthly salary for key punch operators was $340
(Table 6-2). Out of 835 key punch operators in the study, 27 reported
galaries under $200 a month, a little more than 30 per cent of the
girls reported that their monthly salary was between $200 and $299;
but 23 reported salaries of over $600 a month, with 13 of them
receiving as much as $1,000. However, six of the highest paid
operators had been with their companies for more than ten years,
and ten of them had been there over five years.

Apparently education has less influence on salary than does
experience in data processing (Tables 6-2 and 6-~3). The median
galary is about the same for key punch operators with different amounts
of education. However, for those with leas than three years of
experience and for those with more than ten years, the medians are
below and above the median for the entire group. For those with less
than one year of experience in data processing jobs, the median salary
is less than $300 a month, $310 for those with one to thrie years of
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Table 6-2. Salaries Paid Key Punch Operators
According to Levels of Education

Salary Less than High Post High Degree
High School School School

Under $200 16
$200~-299
$300-399
$400-499
$500-599
$600-699
$700~799
$800-899

$900-999

$1,000+

Totals




Table 6-3. Salaries Paid Key Punch Operators According
to Amount of Data Processing Experience

Salary Under 1 1-3 3 -5 5-9 10 Years Total
Year Years Years Years or More

Under $200 15 5 2 3 2 27
$200-299 127 76 30 19 9 261
$300-399 42 68 85 88 52 335
$400~-499 3 21 20 57 55 156
$500-599 1 12 20 3
$600-699 1 1 6 8
$700-799 1 1
$800-899 ' 0
$900-999 1 1
$1,000+ 2 1 4 6 13

Totals 190 171 139 183 152 835
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experience. Those with three to ten years of data processing
experience are paid about the median salary although the range of
salaries for this group goes up as high as $1,000 a month. Those
with ten years or more of experience have a medizan salary of about
$425 a month.

DATA PROCESSING TRAINING

Generally speaking, key punch operators had had some training
prior to entering the data processing field, although management seemed
to provide considerable on-the-job training for these people to
supplement their school training.

Training Prior to Entering the Data Processing Field

Executives who responded regarding the type of data processing
training for key punch operators prior to their entering employment,
indicated that such training might best be secured at school in key
punch, typing, and concepts of data processing.

The employees themselves indicated that prior to taking a
job in the data processing field, their main source of training (75
per cent of it) was the special data processing school or manufacturers'
classes where they learned such skills as key punching and operation of
unit record equipment (Table 6-4). Those who indicated having had data
processing courses in high school named key punch, data processing
concepts and unit record equipment operation as the major areas
studied, with more of them having received training on unit record
equipment than in key punching.

Key punch operators under the age of 21 received such training
in high school classes to a greater extent than did older employees.
Those from 26 to 30 years of age tended to have received such training
jn the special data processing schools or in private business schools.
As the age of the key punch operators rises, the proportion of them
who have received training in a manufacturers' school prior to entering
data processing work also rises.

Training After Entering Data Processing

Of the training provided by management after they entered their
jobs, most of the key punch operators indicated they were trained on the
job (Table 6-5). To a congiderably lesser extent, key punch operators
were sent by their employers to the manufacturers' schools. Over 77
per cent of the training in data processing listed by the operators
themselves was received on the job, not only in key punching, but again
more of it in unit record equipment.
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Evaluation of Their Educational Preparation

In general, over 75 per cent of the key punch operators
indicated that their education had adequately prepared them for
their jobs or had »repared them very well. However, those with
some data processing background in their educational experience
were considerably more satisfied with their preparation than the
others, with only 9.5 per cent of the trained key punch operators
saying their preparation was inadequate.

DATA PROCESSING EXPERIENCE

Most of the employees who had been with their companies
less than three years apparently had received all their data
processing experience in their present company, since 496 of the key
punch operators had been with their companies up to three years;
only 361 of them had had as much as three years of experience in
data processing jobs (Table 6-6) .

Table 6-6. Amount of Experience Reported by Key Punch Operators

..

Amount of In Data Total with
) Experience Processing Present Company
Up to 1 year 190 282
1l - 3 years 171 214
3 - 5 years 139 113
5 -~ 9 years 183 125
10 or more years 152 101
Total 835 835

Most of the key punch operators indicated that their only data
processing experience was in key punching; about 8 per cent of them
had worked as tab operators or had done some supervisory wnrk previously.
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Key punch operators who had had other types of expetience
in business offices indicated they had work in general clerical
work (29 per cent), sales and service occupations (23.7 per cent),
stenographer-typist (16.2 per cent), and in accounting work (7.8 per
cent). Abcut 8 per cent of the key punch operators had also done
factory work.

CHARACTERISTICS OF KEY PUNCH OPERATORS

Key punch operators were characterized by data processing
managers as being people who like routine, who like to know just
exactly what they are to do and how to do it; they are relatively
stable emotionally and can work under pressure, an important
characteristic since data processing personnel are frequently
called on to do rush jobs and do work under pressure.

The leisure time interests of these people are rather wide,
with the greater number of them indicating interest in the arts
and crafts, reading and partieipating in sports, and to some extent
in hunting and camping. They think puzzles are "0.K.,'" but over a
gixth of them said they hated puzzles, which was considerably
greater proportion than in any other job category.

ATTITUDES TOWARD DATA PROCESSING AND THEIR JOBS

Generally speaking, key punch operators enjoy working in the
data processing field and plan to remain in it, with nearly 90 per
cent of them expressing their satisfaction with the field (Table 6-7).
The proportions of people who stated that they enjoyed the field was
the same whether or not they had had data processing training before
entering the fileld.

Key punch operators felt that their work was interesting, and
they liked their co-workers as well as the type of their job. Too,
they felt that the work experiences they had were valuable and varied
and that their working conditions were good.

However, certain features of the job were a source of dis~
gatisfaction to the key punch operators. Among the dissatisfactions
were the rush jobs that caused them to have to work under pressure,
the monotony and certain physical aspects of the job ("having to sit
eight hours a day" and the noise).
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Table 6-7.
Data Processing Work

Attitude of the Key Punch Operator Toward

Training Enjoy- Enjoy- Dislike- |[Dislike- Total
Will Desire Will Desire
Remain Change Remain Change
N yA N yA N % N yA
Without
training 340 89.7 | 28 7.4 8 2.1 3 0.8 379
With
training 388 89.4 {30 6.9 |12 2.6 4 0.9 434
Totals 728 89.5 |58 7.1 |20 2.5 7 0.9 813
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Duties:
1.
2.

3.

b

5.

Punch Operator

Punch Cards

Verify Punched Cards

Operate
a. Interpreter
b. Sorter

c. Reproducer

d. Collator

e. Accounting Machine
£, Typewriter

Supervise Key Punch Operators

Clerical Duties

Supervision Required:

Several Times Dailly

Fducation:

A ——————

Minimum: High School

Desired: High School

General Courses (digh School):

l.
2.
3.
l’.
5.
6.
7.
8.
90
lo!
11.
12.

General Math

Advanced Math

English

Key Punch Machine
Typing

Data Processing Theoxy
Unit Recoxd

Oral and Written Communications -

Algebra

Psychology

Logic and Philosophy
Social Science
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l Education (contipued):

1.
2.

3.
b,
5.

6.

(Shorthand, Business English and Report Writ

¥

Business Courses (High School):
1. Introduction to Business
2. Record Management
3, Office lianagement
4, Typing
5. Bookkeeping

6. Office Procedures
7. Business Math

General Courses (Post High School):

1. General Math
2. Engliish
3. Psychology

Business Courses (Post High School) :

1. Data Processing Equipment
2, Typing

3, Calculating Machines

4. Accounting Machines

5. Business Math
ing were least helpful)

Experience:

Minimum: 3 Months or Less

Desired: 6 Months to 1 Year

Personal Characteristics:

98% are women,

Jobs attained through schools, advertising, and private
employment agencies.

Like routine work and be able to work under pressure.

Enjoys her work and desires to remain in it.

Generally feel their education adequately prepared them
for their jobs, especially those who had training in

data processing.

Like best the type of job they are doing; dislike having
to do rush jobs.

116

3 RepESE




e AT TR TR R RO AT

i
i
[

Personal Characteristics gcontinuedz

7. Hobbies are arts and crafts, participation in sports,
and reading. Puzzles are '"okay. "

8. The median age is 25 years.

Promotional Probabilities: Low

Promoted to Unit Record Operator, Supervisory and Computer
Operators. ' :

Education has little or no effect upon prombtion.

Salarz:'
Median: $340
Men: $450
Women: 340
Less than 1 Year Less than
Experience $300
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CHAPTER VII

TAPE LIBRARTIAN*

The number of tape librarians in this survey was small
(26 people). Sixty-five per cent of the tape librarians were
women who had found their jobs primarily through answering adver-
tisements, through promotior, and through friends.

CHARACTERISTICS OF TAPE LIBRARIANS

The tape librarian may be classified in the general clerical
or office machines category in which the primary duty of the employee
is filing and registering tapes. Over forty per cent of the tape
librarians indicated that they punched cards, verified punched cards,
and performed clerical duties. A few of the employees also operated
sorters, typewriters, and interpreters in addition to conferring
with people concerning computer time for tape runs.

Work Experience Required

Tape librarians can obtain jobs if they have had as little as
six months of experience in data processing (Table 7-1). This opinion
was expressed by 86 per cent of the managers. However, 57 per cent
of the managers would prefer more than six months of experience and
nearly 25 per cent would prefer that applicants for the tape
librarian job have at least a year or more of experience before
hiring them.

Educational Requirements

Data processing marnagers indicated that a high school education
was sufficient for tape librariamns (95 per cent), and since almost all
the tape librarizas (96 per cent) had completed at least this amount
of education, apparently the educational level preferred by the managers
is being satisfied. However, about 27 per cent of the management
personnel interviewed said they would like to have tape librarians
with some additional training after high school graduation.

*The job description of a tape librarian is based on the data
collected in this study and previously displayed and analyzed in earlier
chapters of this report.
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Table 7-1. Amount of Data Processing Experience Prior to
Employment as a Tape Librarian
(% of Managers Indicating Stated Amount)

Months Minimum Amount
Acceptable Preferred

0 -6 86.0 42,2

7 - 12 7.8 32.8

13 - 24 4.7 20.4

25 - 36 1.6 4.7

More than 36

General education. When managers were asked to list general
areas of study they felt would be beneficial for tape librariams,
they listed communications as being of prime importance, both written
and oral, along with algebra. To a lesser extent they suggested
logic and social science as good background for these employees.

The employses themselves were asked to list gemeral high
school courses which they considered helpful in their work, and
they were in agreement on the importance of such courses as general
and advanced mathematics and English.

Tape librarians with some post high school training felt
their training in English had been the most helpful.

Business and data processing courses. Among high school
business courses of most value to tape librarians in their jobs,
typing (38 per cent) and introduction to business (27 per cent)
ranked highest. Shorthand and bookkeeping were listed most frequently
as the least helpful courses.

In the business skills, the people with some post high school
training pointed out that typing was the most valuable course for them.
Data processing equipment was considered by these people to be their
least helpful course (only 3 persons out of the 26); and other courses,
mentioned by 2 persons each, were calculating machines, typing, office
procedures, business English, and introduction to business. The
managers felt that these employees should have some background in
records management and introductlon to business.
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Promotion, Supervision, Overtime, and Salaries

The tape librarian's chance for advancement is relatively
low; 48 per cent of the managers indicated these employees have a
low probability to little or mo chance for promotion. A few managers
said that they could be promoted to computer operator or to programmer,
provided they had sufficient interest and aptitude.

Tape librarians work under supervision as needed daily. About
one-half of the firms reported that their tape li