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DESCRIPTORS- #DATA PROCESSING OCCUPATIONS, *EDUCATIONAL NEEDS,
*EMPLOYMENT PROJECTIONS, EMPLOYER ATTITUDES. *EMPLOYMENT
OPPORTUNITIES, EMPLOYMENT PRACTICES, EMPLOYMENT
QUALIFICATIONS, INTERVIEWS, SURVEYS, HIGH SCHOOLS,
QUESTIONNAIRES, MICHIGAN,

TWO STUDIES, CONDUCTED SIMULTANEOUSLY IN WAYNE, OAKLANC,
- . AND MACOMB COUNTIES, MICHIGAN, TO DETERMINE THE CURRENT AND
PROJECTED STATUS OF EMPFLOYMENT IN DATA PROCESSING
INSTALLATIONS ANC THE NEED FOR IN-SCHOOL TRAINING FROGRAMS,
WERE IDENTICAL EXCEPT THAT ONE USED PAID, PROFESSIONAL
INTERVIEWERS, AND THE OTHER USED AMATEUR INTERVIEWERS TO
COLLECT DATA IN 212 COMPANIES. SOME FINDINGS WERE--(1)
AMATEUR INTERVIEWERS COLLECTED AS RELIABLE CATA AS
PROFESSIONAL -INTERVIEWERS, (2) THERE WERE AN ESTIMATED 424
DATA PROCESSING INSTALLATIONS WITH 1G,740 EMPLOYEES OF WHICH
60 PERCENT WERE KEY FPUNCH AND MACHINE OPERATORS, (3) AN
ESTIHATED 3,578 ACDITIONAL PERSONNEL WERE TO BE HIREC IN 1965
AND 1966 AS REPLACEMENTS AND ACDITIONS IN EXISTING
INSTALLATIONS, (4) APPROXIMATELY 67 PERCENT OF ALL DATA
PROCESSING PERSONNEL HAD NO PREVIOUS TRAINING IN DATA
PROCESSING AT THE TIME THEY WERE HIRED, AND (5) A HIGH SCHOOL
EDUCATION IS SUFFICIENT FOR ENTRY INTO A DATA PROCESSING
POSITION. IT WAS RECOMMENDED THAT ONE OR MORE MICHIGAN
TEACHER TRAINING INSTITUTIONS BE ENCOURAGED TO FREPARE DATA
PROCESSING TEACHERS, HIGH SCHOOLS BE ASSISTED THROUGH
VOCATIONAL EDUCATION FUNDS TO PREPARE GRADUATES TO ENTER
THESE SHERGING OCCUPATIONS, AND THIS STUDY BE REPLICATED
ANNUALLY. THE INTERVIEW INSTRUMENTS AND STATISTICAL DATA FOR
NUMBER OF INSTALLATIONS, PROJECTION OF EMPLOYMENT TRENDS,
EDUCATIONAL REQUIREMENT BY JOB TITLES, AND RESPONDENT
PREFERENCES FOR INSTITUTIONS FROVIDING TRAINING ARE INCLUCED.
" (PS8} ' ’




R -
R T e o p

5
Ve 2 A b

'
»
e

- -
. A ; Il ‘ .Il ll' ’ ) . ’
- . - -

0.000000000000000000000000'0000000000"000..0ﬂlﬂﬂﬂlﬂﬁﬂ0000000"'0!@.00
123456 18SNNRDHARTNNAANBUBETANNNNINRRABNAHLOUSKTHANN VSRR THRNALTARBHBBRY

- lllI%Illl]lllllillilllllllIllIll!lllllllllllllllllllllililll 111!1!!11

I

RN
M

v

e e vﬂ

.\’

222222222?222222222222222?'222222222'2'222I|22222222222222222.'2222222 2

s

4

3|3333333333333333333333333'333'333333333333333333]333333333333”333333i’33

Ty

- Z - - - b .
-«*i% . L , St L s

3
P
e s

~uons,

4444444‘444.4444444444444444444444444.444#444444.‘444444444444&44444444444 '44{ ?

falcd

5'5555..'5555555555555.555555555555555]'5555555 5555555555.555!§5555{§§i§555!5

>

H 54
.

PN ES
O

o .

ssi%ssssssssssss||ssassssssacllsssssssssssssss{iéssstssssslts:ssssssst?
:;3
1111711 |

e

e N

N‘.

A

|111711
g ‘. 3 :

111711111

$ >‘\5

,n&« - i . R

“es

liﬂllltllllll!llllli 3:

,:‘~

) Nt

QSSSﬁ!!SBQSSSQSSS 998!! 99!!9!!
NEHUBRTANBIRIURRIRINKQDLUBERANE

lilll

.

ssssssssssssssssss sids”éésssss
123458678 2 ﬂ?ﬂ“ﬁﬁﬂ. ﬂ_ﬂaa¢ﬁﬂﬂ‘u’ﬂ
356 i annEaRERTNRD; ]

L

e

&

et
R

")

S

PR
SESRCoN
SR

”

2,

e e e

g o

Do co‘.t.lege of -Edncation

e

. Business and Distritutive Eﬂ:ﬁu‘éa,a

£

AR

PO, 5
A t

¢




.S. DEPARTMENE OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

TiiS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE

PERSGM OR CRGAMIZATION ORIGINATING IT. POINTS OF VIEW OR OFIKIONS
<icen oo Lot HECECCADIY DEPRESENT OFFICIAL OFFICE OF EDUCATION

STATED DU #Us nov

POSITION OR POLICY.
THE NEED FOR IN-SCHOOL BUSINESS DATA PROCESSING PROGRAMS

Dr. Fred S, Cook

prepared for
STATE OF MICHIGAN DEPARTMENT (F EDUCATION

WAYNE STATE UNIVERSITY -
College of Education

June, 1966




PREFACE

In October, 1963, Drs. rred S. Cook and Eleanor Maliche, Department ;:,f
Business and Distributive Education, Wayne State University, submitted a
proposal to the Division of Voecational Education of the Michigan Department
of Education for funding. The proposal was funded in January, 196k, and
interviewing began in September, 196k.

In the preliminary stages--development of the instrument aﬁd éele'ction

of the sample--Dr. Maliche worked with Dr. Cook. The field operation,

-4 date collection, data analysis, and report writing, however, have been the
responsibility of Dr. Cook.

The writer wishes to acknowledge the significant contributions of

7 3
' Daniel Brown and Francis Brown, Instructors at Wayne State University,
\ as well as Gary Shapiro, Research Assistant, and Miss Mary Mayberry,
Research Secretary to the project.
3
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THE NEED FOR IN-SCHOOL BUSINESS DATA PROCESSING PROGRAMS

SUMMARY

ntrodnuetion:

This pilot study was conducted in the Detroit Standard Metropolitan
Statistical Area (DSMSA)! in 1964-65 to determine the current and projected
status of employment in data processing installations to ascertain the
need for ia-school training programs. Survey research techniques were
uviiized, a3l dzta were collecied by personal interviews at 212 compenies.

Findings:

1. Data collected hy amateur interviewers is as relieble as that
collect. 1 by professional interviewers.

2. There were more data processing installations in the survey
area than had been originslly anticipated -- an estimated

4ok (March, 1965).

3. There were an estimated 10 ,ThO persons employed as of Decemler,
1964 .

4. Sixty percent of all data processing personnel are found in
two job classifications -- key punch operator and machine
operator.

5. In 1965 and 1966 it is estimated that 3,578 additional per-
sonnel will be hired as replacements and auditions in existing
data processing installstions.

6. Basically, a high school education is sufficient for securing
employment in a data processing installation. This has been
so in the past, is the pattern today, and was the projected
pattern for the immediate future in all but two job class~-
ifications -~ systems analysts and supervisors. In the latier
cases, approximately 4O percent of the companies have and will
hire persons with no more then high school training for even
these two positions. “

lyayne, Oakland, and Macomb counties.




T.

8.

Approximately 57 percent of all data processing personnel gur-.
rently employed. had had no previous training in data processing
at the +time they were hired.

Approximately 40 percent of all dsta processing personnel
employed a4 the time of this study had been hired within
the preceeding two years.

Conclusions and Recommendations:

1.

2.

A high school education is sufficient for entry into a
data processing position.

Yach year there will be a significent number of Jobs in data
processing that can be £ilied by high school graduates.

Onz or more Michigan teacher training institutions should te
encouraged (and assisted financially, tkrough acquisition o7
equipment) to prepare teachers of dzia processing.

The high schools in the DSMSA should be assisted through
vocational education funds to acquire necessary equipment
snd develop appropriate curriculs materials to prepare
graduastes to enter ‘hese emerging occupations.

This study should be replicated annually to determine :2
A. TIf the projected hiri=g rate is actually attained .

B. How many additional data processing installations
have been added .

C. The total data processing lsbor force -

D. Changes in number and percent employed in each job
classification-

E. Changes in educetionsl requirements for dava process-
ing personnel-

F. Changes in equipment used and concomitant need for
changes in the training program.

2%uch a study is currently being conducted at Wayne State University: See
Appendix B for a "short form" of the survey instrument.




INTRODUCT1CON

3 This is a report of two studies cpnducted similtaneously. Both
studies were concerned with determining the number aad types of Jjobs
available in dats processing installations for high school trained
° " versonnel. Both studies are identical in every respect except for
. 7 the types of interviewers used to collect the data: Study Al used

t paid, professicnal interviewers; Study 32 used amateur interviewers.

The funded project was conceived as & pilot study to develop an

| | instrument and & survey methodology which could be replicated in

‘,5 f other standard metropolitan statistical areas within the State of

‘ - Michigaa or for the entire state.

puring the process of securing the list of companies to be inter-
-3- viewed, it was found that there were considerably more data prbcess-

ing installations in the DSMSA than had been anticipated. This made it

lCook, Fred S., THE NEED FOR IN-SCHOOL BUSINESS DATA PROCESSING PROGRAMS,
Wayne State University, Detroit, Michigan (1966). This study was funded
hy the Division of Vocational Education, Michigan Department of Education

o in January, 196lL.

3 2Brown, Deniel P., A STATUS STUDY OF DETROIT, MICHIGAN AUTOMATIC DATA
3 TROCESSTNG TNSTATIATIONS WITH IMPLICATIONS FOR BUSINESS EDUCATION, an
published master's thesis, Wayne State University, Detroit, Michigen

(1965).
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pinancially impossible, with the funds availsble, to persg&nally interview
all date processiry installations.

Tt was recognized that a sampling procedure could be develbped’ and &
sufficiently large sample could be interviewed within the limits imposed
by the available funds. However, since this is a pilot study, and since if;
was necessary to develop procedures that could be easily ﬁsed by & local
schonl system, the decision was made to keep the sampling and sta;tist:l;gai
procedures as simple as possible. Consequently, & simple, one-out-of-tv(o ’
straight random ssmple was utilized. This procedure wili ve explained in
detail in a later section.

Tt was further decided to have a graduate student conduct an identical,

parallel study using ameteur interviewers. Of primary concern in this

study was the question:
How reliaple are data gathered by amateur intervievwers having
a professional interest in the findings of this study when

compared to data collected by experienced professional inter-
viewers in a parallel study?3

Figh school business teachers who were enrolled at Wayme State Univer-
sity as well as business students who were taking a business data process-
ing course were enlicted as our cadre of amateur intervievers. It was the
belief that if high school business teachers could be used &s interviewers,

it would be possible for all school districts to cconduct similar studies.

3_92. cit., p.l.
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Tt should be remembered that these two studies were duplicates in
every detail with the one exception: the two different groups of inter-

viewers that were utilized for collzetion of the data.

that the data collected by ameteur interviewers in Study B were as valid
as the data ccllected by paid, professional interviewers in Study A (i.e.,
the funded study). Therefore, the data from both studies have been

combined into this one report.

STATEMENT OF THE PROBLEM:

Statement. The processing of business data by electronic and electro-
mechanical equipment is creating changes in the traditional office and
distributive occupations. REducational programs and requirements for
vocational competency must, as & consequence, change also.

The question, however, is how educational offerings must change to pre-
pare students to enter s new kind of work worlid; more specifically, what -
the current and projected status of data processing is in the DSMSA--number
of installations and employees, turnover, expansion, training.

Significance.

1. Data processing is a anew vocational field for which there
are few programs in existence at the present time. There
are spparently no programs in Michigan that are based upon
a detailed asnalysis of the employment potential and required
training.

2. At the time the proposal was prepared it was estimated that
there were 80 computer installations with TO additional in-
stalletions £oX the ensuing year, plus approximately 200 unit
record installations in"the Detroit area.

"

bmis estimate was made by Dr. John W. Sullivan (formerly Professor
of Business Data Processing at Wayne State University) in late 1963.
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3. Over 90 percent of the persons currently involved in data
processing have been trained by date processing manufacturers.
With regard to this latter, is this training function one that
the schools can and shouid handle in their educational

progreams?

OBJECTIVES:

The purpose of this study is to determine the current and projected
status of employment in date processing installations in the DSMSA to

ascertain the need for in-school training programs.

Before it is possible to develop an educational program, there mnét
be an understanding of the needs. Specifically, .answerd must be obtained

to0 the following:

1. How many sutcmatic data processing insta.]_'lations are there
in the DSMSA? What asre the sizes of these installations,
and in what types of industries are they found?

2. How many persons are currently employed in data processing
instellations? What are the empioyer's projected needs
Por additional data processing personnel?

3. What type of training is required of persons currently
employed in data processing joos, and where is their
training obtained? Have these requirements changed over
the past two years, aud what changes are anticipated within
the next two years? What criteria are used {or contemplated)
by employers to determine the suitability of candidates for
data processing jobs?

k. What are the employer's attitudes and preferences for
particular data processing training organizations?
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DESIGN AND FROCEDURES:

‘The purpose of this section is to provide interested school personnel
with the necessary information to conduct a similar study in tﬁeir Jw
munity to determine the need for an in-school data processing tra.ining ;
program. The methods of determining the universe, selecting the sample, : a
developing the interview instrument, training the interviewers, as well :

as analyzing the data will be discussed.

THE SAMPIE:

Preliminary investigations with experts in the field of data process-
ing in Detroit estimated that there would be approximstely 200 to 250
installations in the total DSMSA. Further, it was assumed that it would
be relatively easy to cbtain a list of all data processing installations
within this area.

The actual compilation of a master list of all tabulating and
computer installations was a very difficult task. Approximately seven
months elapsed before all possible known sources were investigated.
These sources included:

1. Detroit Yellow Pages.

2. The Detroit Chapter of the Data Processing Manangement
Association.

3. Data processing periodicals.
4. University sources.
5. Equipment manufacturers and suppliers.

6. (Confidential sources.
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After 8ll sources had been utilized, a master 1ist was compiled.
mais master 1list was reviewed for vossible additons or deletions by
persons actively engaged in data processing work. The final master
sample ccutained the names and addresses of all kaown Automatic Data
Processers (ADP) installations in the DSMSA.6 The master list contained
a total of 540 names.

Tt had been assumed during the development of the project's proposal
that personal interviews would be conducted at all known ADP instal-
istions in the DSMSA. However, a decision was made to employ a sampling
procedure when it was subsequently determined that there were actually
540 separate ADP lisiings.

The funds available were insufficient to interview all known
installations. A one-in-four sample was determined to be sufficient
{to yield the type of necessary data; this produced a sample o? 135
companies. Staff and Pacilities were available tc process 135 additiongal
interviews if amateur interviewers were employed; this produced a total
cf 270 companies.

The use of amateur interviewers provided the opportunity to double
the number of interviews and to conduct two parallel studies. The use
of amateur intervievers also provided the opportunity to determine
the fessibility of using business teachers as interviewers. The following

is a detailed description of the process used. for selecting the respondentss

bpivisions of large corporations with self-contained employment facilities
and ADP installations were treated as separate units.
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1. A card conteining the name, address, and telephone number
( in some cases the nsmes of the respondents were available)
was made for each of the 540 date processing installations.

2. The cards were arranged alphebetically.

-

3, Utilizing the process of random serial selection, 270 cards
were pulled from the deck of 540 cards. These 270 cards
represented companies that would be interviewed.

4. The 270 sample cards were divided into two groups by random
serial selection: Cards falling into the first group. were’. -
to be interviewed by professional interviewers (Study A) and
the other group by amateur interviewers (Study B).

5. The 135 cards representing companies to be interviewed by
emsteur interviewers were divided into two groups by the
same process of serial selection. One group of companies
was to be interviewed by high school business teachers and the

other half to be interviewed by business students.

FIELD PERSONNEL:

The interviewers consisted of two groups:

Group A; Fourteen paid, professional interviewers wko had
been used on previous research projects at Wayne
State University and by other research organizations.

Group B; Fifty amateur interviewers from a class in business
data processing taught bty Professor Francis Brown at

Wayne State University.

A consultant was used to conduct the training sessions for both groups
of interviewers. The amateur interviewers were trained as a group, and the
professional interviewers were trained as a group in separate sessions.
Both training sessions were jdentical: The same basic materials, the same
introductory comments, and the same step~by~-step training procedures were

employed. The training session lasted approximately two hours.
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THE INTERVIEW PRCTOCOL:

The interview instrument used in this study was developed over & period

of approximately four months. Fxtensive use was made of professional

which was subjected

O S - . 5}
L i ~ imutmmon d

personnel in the initial developm€
to & rigorcus field testing process. (See Appendix A for copy of inctrument.)
The staff responsible for the instruments development and revision
consisted of two business teacher-educ&tors, & business teacher, & data . .
processing professor, and & paid consultant in survey research methodology.
For each of the seven revisions an average of three field interviews
were conducted by psid. professional interviewers. After each field
testing the instrument weas revised to incorporate suggestions from the
respondents and the interviewers. These revisions included additions and
deletions to improve the quality of data secured relevan% to the purposes

of the study. The physical arrangement of the instrument was also sig-

nificantly altered during the field testing to facilitate data collection.

FIEID PROCEDURES:

No distinction will be made hereafter between the amateur interviewers

and the professional interviewers, since irn all cases the procedures

enployed for the field operation (i.e., collection o’ the dats) and &8ll

other subsequent operations (e.g., analysis of the data) were identical.

The following are the specific steps employed in the operation;

1. Tach interviewer was given a packet containing three interviews.
He was instructed to contact the respondents by telephone to
make appointments prior to conducting the interviews.
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2. As soon as an interviewer had completed one but not more
than two interviews, he was instructed to return to campus
to have the interview protocol anslyzed to determine if
he were having problems with the instrument.

3. All subsequent interviews were edited for missing or
uninterpretable date by members of the research staff.

4. All incomplete interviews were returned to the inter-
viewer with instructions to contact the respondent in
person or by telephone depending upon the nature of
the omission so that we could have a complete interview
protocol.

CODING:

A 33-page coding guide was developed by our research staff. A team
of professional coders was hired to code all questionnaires.~ The coders
were trained and worked under the constant supervision of a research
staff member. After each questionnaire was coded and récorded on & code

sheet, it was checked a second time for verification.

TREATMENT OF THE DATA:

The data were punched onto IBM cards at the Wayne State Universit&
Computing Center, and appropriate machine runs were requested to secure
frequency distributions as well as column and row percentages.

Separate decks were maintained for the amateur and the professional
interviewers. The deck for the amateur interviewers was further divided
into two groups:

Group B-1l: Fifty-four respondents who had been interviewed by
undergraduate students in Business Administration.

Group B-2: Fifty-four respondents who had been interviewed by
greduate students (teachers) in Business Education.
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These decks were maintained to determine 1f there were any statisﬂéal_
differences between the two types of emateur interviewers (£.e., vnder-

graduate and graduete students).

A test of proportions was employed to discover if there were any

. confidence level between

the deta collected by the amateur and the professional groups of inters

vievers. ;rhe following formula was empil.oyeﬁ.:7

Psl - P32

..JPu Q-+ Py
n) na

Py, = Samplel; _proportion

1

Pgo = Sample2 proportion
P, = Estimated pcpulation proportion determined by

n) Pg; + 02 Pgp
oWt D

Qu =1l «P
n] = Sample) size

n, = ‘Semple, size

Z = Variation

Ho:Psl -Psa = 0

P

L N

THubert M. Blalock, SOCTAL STATISTICS (New York: Mc.’}raw-nill Book Company,
Inc., 1960), P.1TT.
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7 was set to 1.96, the value of two standard deviations under which 95
percent of all cases fall. This test was employed due to the nominal type

of data related to this study.

FINDINGS:

| myo groups of interviewers were utilized for the collection of the ’ |
data reported in this section. No di‘stinction is made between .the data
collected by amateur interviewers and those collected ~by professional o
jnterviewers, since statistically there are very few significant differences
between these two groups. A more detailed report on this point will be
made later in this unit. Data have been coliected to secure answers to the
eight basic questions in this study. To answer the main point as well as
sub-points in each of the questions, each question will be restcated and
follewed by an analysis of the data collected. These data will provide a
prosile of the automatic date procussing installatiorns in the TSMSA,

A detailed analysis of data gathered by the amateur interviewers
indicates that these data are highly reliable. Comparatively few sta-
tistically significant differences of responses were found between the data
collected by this group and that gathel;ed by the ﬁrofessiona.l interviewers.

The coded computer print-out was analyzed using & test of propor-
tions to discover significant differences at the .05 confidence levei

between the data of the following groups (see pages 10 and 11 for formalas

used) :

The total amateur to the professional: n of 104 to n of 108.
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2. The business iteacher ama.. rs to the professionals:
n of 5% to n of 108.

3. The undergraduate business administration amebteurs to the
graduate student business teacher amateurs: n of 50 to n

of 5&.
The n notatior refers to the mumber of interviews completed by the members
of this group -- not the number of persons within the group.
Some of these differences are reported in detail in the foliowing
_iscussion. In eech group there were 2,680 individual codes to consider --
8, 0&08 for the three groups.- 'n:e statistical‘ly significant differences
of the possible 2,680 in each group are o.istributed as follows-
1. Seventy-seven9 significent differences were discovered between
interviews completed by the total professionsl group (n = 108)
and the total amateur group {n = 104).

2. Seventy significant differences were discovered between the
interviews completed by the business tescher sub-group (n = 5!4»)
and the total professional group (» = 108).

3. Menty-two significant differences were Glscovered between
interviews completed by the husiness administration sub-
group (n = 50) and the business teacher sub-group (n = 54).

The responses that were found to be statistically different fell into
three general categories:

1. "No Answers" (82 of this type).

2. Differences in census-type data (29 of this type).

3. Differences in data which involve opinions or predictions
(58 of this type).

8Us.’l.ng the 95 percent level it should be expected to find significsnt
differences at the rate of 1 in 20 ~omparisons merely by chsnce. There-
fore, merely by chance, we should e “ect 402 significant differences
for all three groups.

9Merely by chance we sz uld expect 134 significant differences.
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NO ANSWERS:

The mumber of differences here indicates that the amateurs may need
more training or more explicit directions on probing techniques. The

- . wda
[V

e VY e L bl
nerawyty, o v had

- . +1
1o vays, 88 waS 4S85e

"No Answers.”

Some of these "No Answers" are simply the result of the respondent not
being able to answer the question because of some contingency. Thils type
of variance is anticipated and would not be remedied by improved training
activities.

The Pollowing is an illustration of a statistically significant
difference in "No Answers:®

Question 31: In gemeral, would you say it is difficult to

£ind qualified personnel for the following
Jjobs:

Supervisors No Answer

Business Administration Amateurs 92.0%
Business Education Amateurs TT-T
Total Amateurs 8.6
Frofessionsls 71.2
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The above data are to be reed as follows: 92 :bercent of the

business administration emateurs and 77 percent of the business
education smateurs, etc., received NO ANSWER +- this portion

of question 31. While all of the percentages are high, the )
statistically significant differences are between the busi-

ness administration arateurs and the professionals.

CENSUS-TYPE DATA:

The few differences of this type give an indication of the homo-
geneous nature of the automstic data processing installations in our
area. The number of variations is well within the range of accept-
ability.

The profile of these installations drawn Irom the data gathered
by either the professionals or the amateurs is essentially the same. ’
The following is an illustration of a statistically significant dif-
ference in census-type data:

TYPE OF INDUSTRY

. r‘./ﬂf‘"",k 2N el e ot
P LB b Th i S St e Gt

Automatic Data Processing Installations Found in Finance,
5 Insurance, and Real kstate Organizations
Business Administration Amsteurs 26.0%
Business Education Amateurs 5.6
X Totel Ameteurs 18.5
1' The above shows that the sististically significant differences

© are between the two smateur groups in the mmber of installations

& found in this type of industry.

e e s S, e = e
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DATA INVOLVING OPINIONS OR PREDICTIONS:

An analysis of the responses speeks well of the ability of the
emateurs (businsss teachers in particular) to gather data without bias.
The relatively few statistically significant differences of this ftype are
a noteworthy finding in and of themselves.

There is no pattern to the data gathered by these groups of inter-
vievers which indicates that either has recorded data with bias. The
following is an illustration of = statistically significant difference in’
data involving opinions or predictions:

Question 32. Would you rank the following *n terms of their

importsnce for hiring COMPUTER OCPERATORS:
1. General education.
2, Training in data processing.

3. Prior work experience, but no formal training
in data processing.

Response: 1. Prior work experience, but no
formal training in data processing.
2, Training in data processing.
3. General education.
Business Zducation Ameteurs  18.5%
Total Amateurs 12.
Professionals : .
The sbove shows that 18.5 percent of the business education ameteurs
found that prior work experience ranked number one when hiring computer
operators, whereas only 4.6 percent of the professionals found that prior

work experience ranked first.

SUMMARY
There were cnly 169 statistically significant differences (at the
.05 confidence level) ot of a possible 8,040 codes. With 8,040 codes,

L2 significant differences could bave been anticipated.




RESULTS OF FISLD WORK:

———

of the 270 compsaies in the sample, data were collecied on 212
companies. Table 1 below shows the reasons that the remaining 58 com-

panies were not interviewed:

Table 1

Disposition of Non-Completed Interviews

Number
Types of Non-Interviews of
Companies
Non-Interviews:
Reﬁlsa]-s L] L L] L ] (-3 -] L] L ® ® L ] [ [ ® L] ® & L ] , L] L J ® L ] 3
Unable to Interview. . e e e s e e e e e e s L
Classified Installation (U. S. Govermment) . e e e e 1
SUb-TOtal ° . . . 0 o o . . . . . 3 . . §
Non-Sample:
No Data Processing Equipment . . « « o« o 5 ¢ o o o o o o & 33
Daplicate]:nterviews...........h.......10
SChOO]_ Tea'chj-ng OnJy * L L ® L] L] ® ® L ] s ® L] < L] L] ® 2 3
Outside Sample Universe. . .« o o . e o o & o o o o o 2
Discontinuing Data Processing Installatlon e o o o o o o o 1
Out 0f BUSINESS =« &« o o o o o o o o o o s o o s o & > _J_._
Sub"TO'tal e . . . ° . ° . ° e . . [ [ . ° 2
TOTAL 58

ifhese companies were reorganizing their installctions and were not avail-
able for interviews within our allotted time pericd.

Although 58 of the 270 companies from the mester list were not inter-
viewed, it should be noted that only eight of the 58 companies were eligible
for interviewing. The other 50 compenies were included on the master list
as 8 result of inaccurate data concerning the total mumber of ADP instal-

lations in the DSMSA,
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1. How many automatic data processing installations are there in the

DSMSA? What are the sizes of these installations and in vwhat types
: of industries.are they focund? ‘
3 , i

Analysis of Table 2 indicates thet approximately one~third of all AP
installations in the DSMSA are found in the construction end manufacturing
durable industries, while another one-third of these installations are found
in the combination of finance, insurance and reel estate, and business and
personal services.

As might be expected, two companies found in the construction and
menufacturing (includes automobile manufacturers) category employed inore
than 500 employees in their AIP installation. No other business categegery
employed more than 40O employees, and only five compsnies in all categories
employed more than 100 but less than 500 employees.

Data processing installations in construction and manufacturing firms
are over-represented in this study when compared with their representation
for all types of businesses in the tri-couniy srea. Construction end
manufacturing firms comprise less than 16 percent of all business enter-
vrises in the DSMSA, but over 32 percent of this type of business have datae
processing equipment.

ta vrocessing 2quipment is also more prevalent in firms involved in
finance, insurance, and real estate. These companies comprise less than
eight percent of the total business population, but 17 pe¥cent of the compe.nf'es

have datas processing equipment.

9
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Retail firms, on the other hand, comprise over 31 percent of all businesses
in the DSMSA, but less than four percent of these companies have data
processing equipment.lo

t helf {11h) of

Sl o

he ATP installations had no

v g~ <.

computer. Only 27 of the companies were identified as large installa-
tions.l} Tn installations in vhich no computer was found, almost balf

of the companies employed fewer than four persons to operate the electro«
mechanical equipment. Almosf 100 percent; of these companies employed
fewer than 25 persons.

Tn the medium installations there is a higher percentage found in
the 4-2l employee range. However, agasin, no company in this size instale
lation employed 100 or more employees. 5

Tn the large installations, note that there are no companies employ=
ing fewer than four employees. The majority (20-27), however, still
employ fewer than 1CO persons. Every company of 100 or more employees

has an installation classified as large.

1°Figures on number of companies by type of business in the DSMSA are
from County Business Patterms, Part 4-A, First Quarter, U. S. Bureau

of Census (1962), pp. 112-113.

11gize of instailation computed on besis of size of computer: Small 3
instellation -- no computer; medium installstion -- one small or E
medium computer; and large installation -- ome large computer or two 3
small or medium computers.

Small Computers (rental less than $3,000 psr month): IEM 1620, 1L4LO,
7001; NCR 310, 390; TWR 530; UNIVAC 1004. Medium Computers (rental
$3,000 to $10,000 per month): IBM 1460, 1401, 1230, 701, 702, 650, 3
1410; NCR 315; Burroughs 204, 260; RCA 301; UNIVAC Solid State 90; b,
GE 225, G15; Philco 1000; Honeywell 200. Large Computers (rental
over $10,000 per month): TIBM TOOO Series, 6L00, Tgﬁ, 705; Burroughs
580, 5500, 5000; RCA 501; UNIVAC IT; Honeywell 800; Philco 211, 2000.
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{2. How many persons are currently employed in data processing
installations? What are the employers' projected needs for
additional data processing personnel?

Table k4

Number of Companies Utilizing Personnel by Job Titles Studied

Job Titles

Number of Companies
Employing Personnel

Fumber of Companieé.'
That Hired Personnel
in Past Two Years

by by
Job Titles Studied Job Titles Studied
Key Punch (perators 204 136
Machine QOper&tors.. 189 T9
Computer Qperators. 105 62
PrOgTammeTs e oo oo oo 109 46
Systems Analystis... 88 33
SUPeTrVisorsT. e oo 60 21
(N = 212) (N = 212)

ek

linfPormation on supervisors is shown only for companies who
volunteered information; therefore, the number of companies
employing date processing supervisors reported here is

undoubtedly below actual number.

It is significant to note from the above table that not all companiesg

employ a complete data processing staff. Part of this can be accountsed

for by the size of the installatlon, and, of course, by the type of

equipment. Another factor, apparently, is the services that ere secured

from the mamufacturers; that is, pre-wired boerds decresse. the need for

Progreamers .

“~
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Another important factor to be noted is the high percentage of
companies that had not hired data processing personnel during 1963
1964. Perhaps there is less turnover in data processing personnel

than in other jJob classifications.

Table 5

Total Number of Data Processing Personnel by Job Titles

[ NUMBER AND PERCENT
TOTAL: HIRED IN
JOB TITLES CURRENTLY EMPLOYED LAST TWO YEARS
(1964) (1963 and 1964)
Number Percent Number Percent
Key Punch Operators 2,377 44,3 1,133 56,9 .
Machine Operators.. 922 17.2 261 13.1
Computer Operators. 551 10.3 186 9.3
Progrmers. cseveee 5"';'9 3.0. 1.91‘!' 9c 8
Systems Analysts... 591 11.0 167 8.4
SUPervisors.cseceeo 380 7.0 50 2.5
Totslescosos 5,370 100.0 1,991 120.0

Teble 5 indicates that approximately ithree~-fiiths of all the
persons employed in AI¥ installations are found in two job titles“-a-
key punch operators (44.3%) and machine operators (17.2%). It is
interesting to note that almost half of the currently employed key
punch operators were hired in the past two years. Furthermore, key
punch operators aceounted for almost 57 percent of all data processe
ing personnel hired during this periocd. The secouad highest numbder
of employees is mechine operators; however, it should be noted that
less than one~-Tifth of these amployees were hired within the past

tTwo yeaxs.
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The numbers of computer operators (551), programmers (549), and
systems analysts (591) found in these ADP instsllations axe surprisingly
similar. Almost two-fifths of these employees (i.e., computer operators,
programmers, and systems analysts) were hired within the past two years.

The supervisory category shows the least number (380) of currently
employed data processing personnel as well as the smallest percentage (2.5%)

of new employees hired within the past two years. The total figures

' in Table 5 indicate that nearly two out of every five of the currently ™~
: employed deta processing employees were hired within the past two years.
Table 6 on the next page indicates that the majority of key punch

7- operators and machine operators hired within the past two years were bired

as replacements, while computer operators hired within this same time

it P i i

period were fairly evenly divided between sdditions (4.6%) end replacements
(4.84). The majority of employees hired in all other job categories were
. additions to the data processing staff.

5 Table 6 also indicates that the vast majority of persons hired as

y key punch operators, machine operators, computer operators, and programmers
were hired from ocutside the organization, while systems analysts and

' supervisors tended to be hired from within the organization as a result of
4 transfers.

4 summary of Table 6 indicates that the majority of the currently

1 employed dats processing employees hired within the past two years were

3 hired as replacements and nearly three-fourths cf these employees were

o8 hired from cutside of the organization.
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Table T

Projection of Employment Trends by Job Titles for Next Two Years
(1965 ana 1966)

ESTIMATED ESTIMATED NUMBER OF ADDITIONS

NUMBER AND REPLACEMENTS
TO BE HIRED IN
JOB TITLES NEXT TWO YEARS Additions _Replacements

Number Percent Number Percent Number Percent

Key Punch Operators 955 53.k 283 15.8 672 37.6

Machine Operators.. 151 8.k 61 3. 90 5.0
Computer Operators. 20k 11.4 100 5.6 10k, 5.8
PrograimersSeececos s 216 12.1 127 7.1 89 5.0
Systems Analysts... 21 12.0 LT 8.2 67 3.7
SUPSrVisOrSe ceeccess Lo 2.7 13 8 36 2.0

Totalesesee. 1,789  100.0 731 40.9 1,058  59.1

Note: This table is to be read that of the 955 key punch operators
to be hired within the next two years, 283 will be adéitions
to the staff and 672 will be replacements.

The estimated number (1,789) of perscns to be hired in all Jjob
classifications seems to be quite consistent with the number (1,991)
who have been hired in the past two years with one exception--
machine operators. There i; an apparent and anticipated decline in
the need for machine operators, while the need for persons in all
other job classifications appearsto be relatively stable. This
anticipated lack cf growth (or lack of need) is particularly apparent
in that the majority of machine operators will be hired as replace-
ments rather than as additions. There is a slight decline in the
anticipated nced fcr key puach operators, but all other anticipated

needs appear to be consistent with the previcus wo years.
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Tae range of anticipated "growth" by Job ciassifications through

additional staff members is from 15.8 percent to 0.8 percent, or an

3

- -

reenb. o years this range (Table 6)

-——

2
lzl.-l.ng the PJ- v AL tAD

t

average of 6.0 p

was from 20.8 percent to 1.5 percent, or an average of T.2 percent.
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RS Two importeat facts are important from Table 8 shove concerning key k.
: !E,
punch operetors: 4
] 1. More key tunch nperators wers trained inm schools other 2
o3 than those opersted by the mamsfacturers. #E
. 5. Petter them half of all key punch operahors were -

_ trained &t the time they were hired. 3
o vore machizie opersbors were trained at the menufacturer's school than
5 in other training sources, bub approximately one~third of all mechine o
v operators were untrained. A& third of all computer cperators were hired ”;
: x
Y untrained, but where training was jndicated the majority of the machine (
operators hed been trained by the manmufacturer’s school. %

A very large majority of progrexmers hired were untrained, wut where ’
training did occur it was at the mepufscturer’s school. A slzealde mamber

“ of both systems analysts and supervisors were untrained when hired; but, f o
again, vwhere training was jndicated these perscns had heen trained by the x
nanufacturer’s school.
A significant fact is that almost 55 percent uf all persons hived ;o

‘3

% for a1l job classifications listed were untrained at the time they weve
hired. Thet is, more than one-half of the people hired by these empioyers

S |
were hired without heving had auy formal training prior to employment in B

' - B

deta processing instslilations. 4

4 A question might be raised concerning the need for training prior to i,‘.

4 employment; or it might be assumed that these date indicate an urgent need
Por some type of pre-employment training in ali facets of data processing. ;,f

vy ?"'
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Cortrary to populer opinion (arnd the mystique of dats processing),

a college education was not a prerequisite for securing & job in a data
processing installstion. During the past twe years (1963 and 1964),
without exception, every Jjob clessification had been filled by individuals
with a high schocl education or less in over 50 percent of the cases.
Where additional educasion was required, & Jjunior college program wes as
adequate as a college program in every job classification with the
exception of systems analysts.

Table 9 indicates the types of educat-.nal backgrounds that were
demanded as a prerequisite for hiring. It does not, of course, irdicate
thet if more adequately educated (i.e., more years of formal education)
personnel had been aveilable the requirements would have been the same.

Table 10, on page 31, i1lustrates that the respondents would like to
require a greater degree of formal education. It should be remembered
that this question was asked of all respondents, and that approximately
two-thirds of the companies responding to this question had not hired within
the preceding two years. Consequently, it is not known if this was merely
a "wish" or a "requirement" that had to be met.

High school education or less was sufficient for all job classifications
in over 50 percent of the cases with the exception of systems analysts and
supervisors. With the exception of these job classifications a junior

college education or less was acceptable in over 80 percent of the cases.
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For the immediate time, a high school education is sufficlent for most
Job classifications. 1In famet, 4O percent of the respondents indicated
that if they were currently hiring they would not recuire more than this
level of education for such job classifications as systems analysts and
supervisors. These date rsise serious questions about the need for a
college degree as an entry requirement for & career in date processing.

Table 11 indicates that the majoriiy of companies expect theldr
educational requirements will remsin the same. However, there is an
indication that the more difficult the job the more apt the educational
requirements are to be chaenged. The only job classification that will
not have higher educational requirements is that of computer operator.

The training and experience requirements appear to be on & scmevwhat
dovnward trend. It appears that more companies will be lowering their
+raining and experience requirements than those that will be maintaining

the same requirements. Approximately 20 percent of the companies, on the

other hand, will be raising these requirements. This trend may indicate
that dats processing employers experienced difficuity in obtaining personnel

who could meet their requirements.
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Table 12

Reapondenta' Rxpectations of providing Additionsl On-tbe-Job Treining

WWWWW
Jobh Titles ' Yoz Yo €

. Key Puach QOperstors 123 27 -
Machine Operators.. 30 15
Computer QOperstors. 149 11 :
ProgrameTSeecesces i51 12
Systems Ansalysts... 145 20
SuUpervisorsS.eecesces 30 3

This table 1s to be read: (F the companies hiring key punch pperators,
123 expect to sdminister asdditional training and 27 do not.

The question in Takle 12 was asked cnly of companies that indicoted they

would demand training and/or experience. If they did not have either of

: '» these requirements, it is assumed they will provide on-the-job training. "

The important point to note in Table 12 is that the majority of
| iw

A companies expect to provide additional training for new hires in all Job

2y k,:
R s
)

clsssifications studied. This expectation on the part of the respondents

mey kold significant keys for business educators. For example, vhy do so

3
; Wy

meny companies anticipate the necessity of giving additicnal training? How
extensive is this training? Is it merely "over-the ~shoulder,” “learn owr
w way" training, or is it basic principles and skills? Can the ‘ousinesé

- education departments fill an obvious need by developing relevant training

e programs?

In econcluding this section on reguirements, it should be noted here

thet the respondents indicated a decided preference for male employees in

3 all job classifications studied with the exception of key punch oyersators:

T S A S Y
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There was an almost unanimous prefererce for Pemale key punch operaiors

(see Tebles I and II, Appendix C).

The majority of respondenis alsc indicated that they had no minimm or
meximum age requirements, but in cages.where there.were age restrictions
for employment it was most likely & minimum rather than a maximum
restriction. Company policy and meturity were the reasons most frequently

given as .aving a minimum age requirement (see Tables IIT and IV, Appendix c).
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4. Whet are the employers' attitudes and preferences for particular
data processing training organizations?

Table 13

Distribution of Respondents' Preferences
by Type of Data Processing Training Institution

Number
Training Institution of Percentage
’ Companies
Business School.eeeeses a7 8.0
Manufacturer's School.. 42 67.0
Public School.eceovaces 19 9.0
All the Same***rcoveces 14 6.6
Don't KNOW.eseosossocns 20 9.4
Tot8lees oonoes 212 . 100.0

T, gt . | . , ’,
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. S A AL ¢ AP R I SN D P T [ g ST R 0w 1 Bl oG P LR

- \ . S A AT EN JEREL A AR R e

52 5 o v
PR AL b

Tt is seen from Table 13 above that a substantial majority of the

NS
o,

SO s

respondents indicated a preference for manufecturer trained personnel.

o

St

AR

However, it is also interesting to note that approximately 15 percent

PR

AT TR

indicated a preference for the public school, or they felt that all schools

L2
SORRIE 1
S

were sbout the same, while another 10 percent, due to their limited experience,
did not feel they knew of enough distinction between the different training
institutions. This is quite interesting because of the very limited numbex

of ADP employees produced at this time by the secondary school system.

This might appear to be an advance endorsement of whet the employers expect

to secure from public high school data processing training programs.
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Table 14
Distribuiion of Respondents' Preferences

of Institutions Providing Training
for Key Punch and Machine QOperators

Number Percentage
Training Institutions of )
Companies
Public High School ...... ks 21.2
Manufacturerts School ... 117 55.2
No Difference Between
Public High School and
Manufacturer's School . 26 12.3
Don't KNOW eevencensnnnes 20 9.4
NO ANSWET eoevevcossnsans 4 1.9
Total sevivcees 212 100.00

Table 1k shows that when tihe respondents were asked to indicate
8 preference for "manufacturer trained” or "high school trained" key
punch and machine operators, the majority indicated a preference for
manufacturer trained personnel for these jobs, but a sizeable percent-
age (21.2%) indicated they would find high school training acceptable.

The significant point on Table 15 is the low number of respondents
that indicated a preference for college-trained programmers. It
appears that the manufacturer trained programmer 1s more desirable to
the respondents. However, it should alsc be noted that 21 percent of
the respondents indicated that the training institution of the pro-

grammer was of little or no importance.
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L Table 15 ’
Distribution of Respondenis® Preferences *7"

of Institutions Providing Training
for Programmersl

AV VAL ho

b Training Institution of Percentage '

Companies (N-109)
gf High School or College.. 2L 22.0 f:?

' COllege................. ll" ]208 ’ {
oo Menufacturer's School... Ly Lo.b

* 3 Doesn't Matter..ccoeeees 23 21.1 SR
°N0 AnSWer......o........ h' 3,7 :

Total 109 100.0 3

Inis question was asked of only compenies that em- s -

ployed programmers. -
N Analysis of Table 16 shows that "experience" was rated as the most B

1 important variable for key punch and machine operators, "training" for

oy computer operators, and "education" for programmers, systems analysts, and
data processing supervisors. This finding seems to indlcate that the - 3
E lower ibe job classification the more important "experience" becomes, ’r .

and the bigher the job classification the more important is "education." K.
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Teble 1T

Job Titles for Which Respondents Had Difficulty. in Finding

Qualified Data Processing Perscmnel‘e.,:L

(In Percents)
Had Difficulty
in Hiring Dorn't Know
Jop Titles and
Yes No No Answer

BECRACED AR 7

Key Punch Operaiors  39.2% 18.5% 12.3%
(N=204)

Machine Operators 37.0 36.0 23.0
(N=189)

Computer Operators 54.3 13.3
(¥=105)

Programmers 56.0 30.2
(3=109)

Systems Analysts 71.6 9.1
(r=88)

Supervisors 56.7 20.0 23.3
(N=60)

lRespondents were asked question only for job titles
for which company employed personnel. That is, if &
company hired only key punch and machine cperators,
the question was asked for just these two Job
nlassifications.

This table is to be read: OFf the 204 companies that
employ key punck operators, 35.2 percent said they had
experienced difficulty in obtaining quaelified personnel,
%8.5 percent had no difficulty, and 12.3 percent had no
recent oxperience in attempbing to hire personnel or
did not respond to this questioxn.

P N
NIRRT DA, N

"t Do
g ‘:‘,":_%, Jep }‘lﬂ

The sbove table indicates that there is no apparent majority

opinion thet it is difficul: to £ind key punch and machine operstors.

However, on the other hand, there is a majority opinion that it is
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difficult to find qualified personnel for all job classifications from

computer operators down to date processing supervisors.
mahie 18 gives an overview of the curreut and projected personnel

needs for the estimated 424 data processing installations in the DSMSA.

The 42} figure and the totals. reported in mable 18 were computed by

multiplying the data collected fom the total sample by an sxpansion

factor of 2.1
The estimated 3,578 staff memberc to be added in 1964 and 1966

compered favorably with the 3,982 actuelly hired in 1963 and 1964. These

figures indicate a continuing need for personnel in existing installations. ,;
It iz assumed that there w1l also be & need for personnel ia & number of _

new installations during the same period of time. The significant point

in Teble 18 is the fact that approximately Two out of five of those hired

in the past two years had no previous training in date processing. , o

-
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CONCLUSIONS ¢

Based upon tne data coliected in this study, the following conclusions

seem approyriste:

1. Dats collected by high school business teachers and/or
college business administration students were as reliasble
as dsta collected by paid professional intervievers.

This finding mekes it feasible for a high schcol busi-
ness department to utilize its staff members ir the col-
lection of similar dets within its community.

Original estimates had predicted approximately two huri-
dred data processing installations. There were actually
424 such installations. The number of computers, how-
ever, was smaller than anticipated.

For those instaliations that had computers, a series
of definitions was developed to identify the size of
the installation. (See p. 19.) over half, 5k.3 per-
cent, of computer installations are defined as small,
32.9 percent, medium, and only 12.9 percent, large-

Approximately 67 percent of the data processing instal-
1ations were found in three Stendard Industrial Clas-
sifications. One-third were in the Construction, Manu-
facturing classification, and approximately 17 percent
in financial, business and personal service.

Oone of the major ccncernc of the study was & determin-
ation of the number of personnel employed in data
processing installaiions. As of December,. 196k, there
were an estimsted 10,740 employed in six job classi-
fications. Approximately 60 percent of these person-
nel were omployed in two Jjob classificaticns -- key~
punch operator and machine operator.

Wnile data are not available to predict the number of
persorsel nseded for new iata processing installations,
it is entimated tha® 3,578 additional personnel will be
required in 1965-66 for existing installsiions. TwWo-
thirds of these personnel will be empisyed iu two Jjob
clessificacions -- keypunch operator and machine operé-
tor.

Another concern cf this study was the determination of
the level of educstion required for those individ~
uels currently employed in a date processing installa-~
tion. TIn over 90 percent of the current Jobs, a high
school education wes sufficient.

v Leinna i EE o g ot ol e v
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9. When respcidents were asked if thsir educeiional re-
quiremsnts ned been changed within <he past Ywo years
cr if they expected to change in the next two years,
wost of them indicated Litile or no change. For sys-
tems ana.ysts and supervisors they indicated a slightly
higher sducational requirement than they had had for
the preceding two years. However, a high school edu-~
cation or at most & junior college rrogram will be suf-

icient for at least 80 percent of sll jobs in a typi-
cal data processing installation.

10. Wnen the employers were asked their preference for a
particular data processing training organization two-
+nirds stated they preferred a manufacturer's school.
Surprisingly, public schools were rated siightly higher
than private business schools.

11. Approximately two-thirds of ail data processing person-
nel currently employed at the time this study was made
had had no previous training in date processing at the
time they were hired. This lack of previous training
was found in all six job classifications.

12. The number of personnei required esch year in data
processing has apparently been quite high. Specif-
ically, 40 percent of ali data processing personnel
employed at the time of this study had been hired
within tke preceding two years.

FECOMMENDATTONS ;

Based upon the preceding conclusions drawn from this study, the
following recommendations are oifered;

1. At the present time, it appears that there will be a
significant number of jobs opening eack year in data
processing that can be filled Dby high school graduates.
Consequently, it is recommended thet:

A. One or more Michigan teacher training
institutions should be encouraged (and
assisted financislly through vocational
eduzetion to acquire equipment) to pre-
pare *eachers of data processing.
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B. The high schools in the DSMSA should be
assisted through vocational education funds to
acquire necessary equipment and develop appro-
priate curricular materials to prepare graduates
to enter these emerging occupations.

2, Tmmediate attention should be given to funding through state
vocational education funds a state-wide study with
concentration in the metropolitan areas ir the state that
have been designated as standard metropolitan survey
areas. These data should be coordinated into & final report
vhich would show the status and projected employmert
trends for the entire state in the emerging field of data

processing.

3. The current study which was confined to the DSMSA
should be replicated annually to determine:

A. If the projected hiring rate is actually
attained.

B. How many data processing installations
have been added.

¢. The total data processing labor force.

D. Changes in number and percent employed in
each job classification.

E. Changes in educational requirements for
data processing personnel.

Changes in equipment used and concomitant
need for changes in the training program.
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APPENDIX B
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Table I

Employer Requirements for Persommel of & Particular Sex
{In Percents)

T R T
Job Title Male Female | No Freference
Keypunch 2 52 46
Machine (perator 22 6 T2
Conputer Operator 15 85
Programmer 10 Q0
Systems Analyst 3
Supervisor L 96

e g

'r

Note: This table should be iread as follcws: 2 percent
of the employers indicated that they hired only
msle keypunch employers, etc.

e




mable I

Employer Preferences for Personnel of a Particular Sex

Jobs For Percent

Men Only and Women Only - 31
Men Only 10
Women Only 27 ,

Either 32

Note: This table should be read as follows: 31 per-
cent of the employers indicated that they had
jobs for which they preferred to hire either

men or women.




Table ITI

Employer Requirements of Minimum and/or Maximum Age
(In Percents)

S T Y )
Response . Percent

No Minimm or Maximum T1
Minimum 13
Maximum | 1l
Yes, Minimum and Maximum 10

No Answver 5

Note: This table should be read as follows: ‘Tl per-
cent of the companies indicated that they had
no minimum or maximum age requirements, etc.
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