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ABSTRACT

In spite of <curreat techrologizal advancss in office
automation technology 1little productivity gaianss havs been
maie in the office envirosanent, Soas possibls reasons for
this are; lack of supervision, littls or imp-opsr “rairing,
disregard for the human factor in 2juipment ard worok design
anl lack of clear orgaizizational 3oals with <1r=gard &>
produc*tivity gains. Tk2 2arpose of :“his study is %o explor:
tha productivity aspect of word pr>s=ssing. An s=xamination
of selected productivity studiazs is przsented with a look a*
th2 costs aand benefits associat2i.with the use of wori
processinrqg equipment versus convantionral -ela2ciric +yps-
writers. An examination of the scisznce of =2rgoromics is
pr2sented as it deals with *he physical ard msn*al aspects
of word processing equipm2nt and its affects on +the worid
processirg squipment cparator. Ths rssults of a survey of
word procassing equipment operators attitudes toward *heir
job at <the Naval Postyraiuats Scho>l are prssenzsd alony

with ccrnclusions and rscomamenlations concerning <+he imple-
mentation of a humane and sroductivs systanm.
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I. INTRODUCTION

As the cost of managerial and secretarial time has
continued to increase, th2 importance of office automation
anl increased productivity among the office staff has risen
drastically. Unforturat2l%, as Whie=ldon [Ref. 1], pcints
out, the productivity growth ir ths United Statas has conti-
nually failed to keep pace with that of other nations, 1 e
Japan which have §hown higher gains for years. Pac?
productivity has realiz=d some gains, thanks sainly to
coaputerized syétems, however, office productivity,
comparison, has improved very 1littles. The t=chnology -~
equipment for major improvements in office productivity is
available, however the g2ins are aot 2lways being realized.
Several reasons are cit2i fer this shortcomiag ircluding
lack of managerial support for new >ffice systzsms, fear on
th2 par+t of office workers of beiny replaced by machines,
and the initial capital outlay for navw systems.

This problam is not limitel to thz private sector and :s
fourd ir organizations both 1largs and small. The VNaval
Postgraduate School is no> diff=srent. At the present time
thare are several differ2at word processing systems avai-
lable, and they all serv2 to incrszass productivizy <o some
extent, howevar increased improvements are available. The
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situation is not all bad however. As crganizations become
mcr2 educated in the capabilities of wor-d processing systems

ard the increased productivity +hey offer, more companies

,,..,,.”
&

are purchasing systenms. A Da*tapro Research Corporation
ff report in 1977, (Ref. 2], 2s*imated that the word processing
market was over 3500 million and increasing daily. The

annuwal production rate was over 50,000 uni+s, &ith an esti-
mated 300,000 to 400,003 nunits 1installed. The Federal

1
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government alone is es+imated to spand about $100 million
per year for the leasing and purchase of automated typing
equipment.

It is not the purps>se of this paper %o recommend
specific office systems, but instzid to provids background
into the word processingy area, review current systems a+ the
Naval Postgraduate School, and smphasize those atiributes in
a system which the op2rators find most beneficial ir the
per formance of their work.

A. ADVANTAGES OF WORD PROCESSING

When a numker of =lerical workers at the Naval
Postgraduate School wer2z asked +to dascribe their raspective
word processing systems, the wmajority respondesd, "I cculd
not perform my job without i4." Onc: operators are familiar
vith a system and adequatzly trained in its use, mos+ woull
agree with ths above staitement. Thase personnel realize
that they are ro longer sa2cretaries, but have become systenms
operators of cowmputerizei worl processors. They are the
critical interface between their office ard a system which
off ers *he organization increases in 2fficiency and preduc-
tivity. In addition to these benefits, Datapro [Ref. 3],
explains +hat WP systems offer: (1Y improved secctstarial
support for all levels of manag=2msa% and/or word origina-
tors; (2) reduction in +the amount of proof reading and
retyping required in +he preparation 5f numerous documen+s;
(3 higher wutiiization of installei offlce machines; (4)
hiyher quality typed outpi*t =Z2sulting frem +he utilization
of advarced WP equipment; and (5) improved carser oppor+tuni-
ties for secretarial and clerical workscs.

These are by no means all the berefits rasulting from
the <correc*t implementation and use of WP systems. The
entire list is quite extensive. Az 3 direct Tesul:t of thess

1"




benefits, however, it has gensrally been fourd that consij-
S erable savings are possiiale. Th2 initial cost may be
!’ substantial, however, increased productivi*y and *+he move-
ment of personnel into other positions, ra2sults in an
ovarall savings to the organization.

I W SR o
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B. HISTORY OF WORD PROCESSING

The earliss+t form of WP was first wutilized wirth <h=
discovery of *he stylus and a +tablz2%t which allowed man to
record information. WP progressed with the invention of the
pen, the printing press and evantually the typewriter. The
modern concept of word processing, however, was actually
developed in the 1960's. As Whithead [Ref. 8], reveals, the
actual term 'word processing' was d5riginally used by IBM
Deutschland to describe th2 corporation'’s new line of self-
correcting t ypewriters. The German word,
'Textverarbeitung', was quickly %*rinslated by +*he English
speaking branches of IBM into word processing. Oace IBM
moved into the developmant and projuction of typewriters ani
other c¢ffice equipment, it was inevitable that their
h
form of increased efficizncy ani productivity. in i

ot
W

computer technology would appear in the equipment in

vl

article or the developasnt of word processing systenm
Whitehead [Ref. 5], explains how the introduction of “he IBM
Selectric 'golf-ball' typawriter, in 1961, «rsvolutionized

0n

*+he entire concept of typirng. Gons was th2 o0ld amcving
carriage, and in its placs was a singl2 print elemen: which
not only allowed operators +the choice of several typefaces
>r founts, but also improvad the priant quality.

The next major breakthrough in word processing ocurrel
in 1964, with the introduction of 3 machine that captured

=
>l
s
-
e
-

o
N
N
2
o
W

keystrokes and recorded th2m on magnatic tape. Kleinschrod
{Ref. 6], puts forward the <claim that the Magnetic Tape

12
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Selectric Typevwriter, or MT/ST was *he machine that gave
birth to modern word processing as it is known =cday.
Although *the machine is now close ¢t5 2) years old, many are
still ia use. Pive years after th2 introduction of the
MT/ST, IBM introduced the ¥ag Card Sa2lectric Typewriter, or
MC/ST, which utilized a magnetic cari as the storage mediunm.
These systems are found throughout ths military. Three ars
in use at the Naval Postjyraduate School. According +o a
Datapro Research Corporation rTepd>rt on word processors
(Ref. 7], the introduction of the MC/ST marked the beginning
of competition in the word processing arsa and a new
iniustry was born. As of 1981, over 50 firms were directly
involved in tha marketing of word processing equipmen:, and
more are entering the marka2tplace a2vary month.

C. WORD PROCESSING VS DATA PROCESSING

In order to fully anders+*and the concept of word
processing and office automation, 2n2 must realize tha*t word
processing anl data procassing are not one in the sanme.
There are as many defini*ions for wdord processing as thera
ar2 systems available on the market today, however, for %he
purpose cf this study th2 definicion as proviied by Thomas
(Ref. 8], will suffice. Word procassing is "the efficien+
and effective production 2f writtea communications at the
lowest possible «cost through the combined uses of systems
managemen* procedures, aatomated tschnology, and accoa-
pPlished personnel" {Ref. 9]. In contras*, “he isfiniticn of
data processiny or electronic data processing (EDP), as it
is often called, 1is proviied by Hussain [Ref. 10], as *hs
exacution of a systematic sequenc2 2f operations performed
upon data.

13
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' Balderston [Ref.

--------------

1. WP and DP Diffegences

There are many differsnces between WP and DP, ani

and wvords

11]), provides sevaral as outlined below:

NORD PROCESSING DATA PROCESSING
' 1. Users have strong 1. Limited intesraction
; interaction by users
?i 2. Frequent iterations 2. Very few itsrations
ﬁﬁ with user
g. 3. Key to good WP is the 3. Key to good DP :is
oL operator the progranm
léﬁ 4. Users close to operation 4. Ussrs removad from
o csperation
5. Manipulation cf lines/t2xt S. danipulation of data

(number computation)

In
much more
productive
ator. If
experience
zation has
typewriter,
General Cen
theme was
any nev wor
the machin
depends on
procedures.

As
different.
program ta

word processing human factors have proven to be

impor+ant <than technological ones. The mos=:
system on the market is only as good as its oper-
a person lacks

ths motivation, knowledge, or

required to operate the system, then the organi-
purchased 1little mors than a very
by the

word processing,

2xpensive

In a stuly conductei
ter of [(Ref. 12],
that less than 15%
d processing system is dirsctly
than 85% »of
the quality of the

Aray*s Adjutant
a cons*ant
of th2 success or failure of
attributable to
the systams
establishei

es, Greater success

sparators and

outlined
The data
kes control

above, data processing is quit=

is 2ntered into the system, and *he

antil a raporct is g=znerated.
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Manipulation of +the 13dati: is seldoa raquirei. A word
processing operator spends the majority of his or her *ime2
accomplishing the editing function. The systea involved is
essentially an electronic way to manipulate tha tex+t easily
and quickly. As shown in Figure 1-1 [Ref. 13], this manipu-
lation must of*en be rapeated several times until the
desired output is obtained.

The Word Processing System

|
|

ORIGINAL INPUT OR BACK FOR CORRECTIONS

TYPING (COPYING)
Typewriter Alternatives
® “Reguisr” electrics or
standards
® Automatic (repetitve ietter)
modets
® Mechanical text editing
machines

© Multi-station systems—
Shered logic
Time-shared

Dedicated computer
©® CRT editing machines

ouUT T 8-
© MAILED, FILED, HAND
DELIVERED
o COPIED, DUPLICATED,
OISTRISUTED
o TELECOMMUNI-
CATED

Figure 1.1 Tha Word Procassing Systae.

D. CATEGORIES OF WORD PROCESSING EQUIPMENT

At present, there are more word processors >n the market
+han a person would care to count, howevar all wori
processing equipment may be diviiel into four categories
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[(Ref. 14]. These categories are 1) stanighepe ha-dcopy
equipment, 2) standalone iisplay equipaent, 3)ﬂ~shared logic
equipment, and 4) time-skared services.

1. Standalone Hazrdcopy WP Egujipaent

This category would include the majority of the less
sophisticated, 1less expensive systaas, such as electronis
typewriters, which do nast include vids> displays. According
to a 1981 Datapro vcreport on wd>rd processing systams
[(Ref. 15], <these systems fall in th2 354000 to $10,000 price
range. Electronic typewriters featurs small buffer memories
for minimal text storage and are intended for +he tradi-
tional office environment. Also included in this area are
larger standalone mechanical systems which consist of a
keybcard that has internal memory ani is coupled to an auxi-
liary memory media such as magnetic card, diskette, or
floppy disk. In general, these systams are best sui<ed for
page oriented tasks such as letter and memo writing.

2., Skapdalope Djisplay WP Eguipmant

As Kelly, [Ref. 15), and other authors point out,
the2 jump +o the largest class of word processing equipment
is a large one. These systems gen2rially consist of a visual
display unit (VDU) which may display a singls line or an
entire page, keyboard, procassing unit and some form of
letter quality prin*er. Their internal or buffer memory
systems provide these units with th2 capability of holding
in excess of a display page of text. These systems are
usually found 4in the $10,000 <o $20,000 price range, and
include systems such as th2 Lanier, aodel LTE-1, which is in
usa at the Naval Postgraduate Schdol. The mwmore sophisti-
cated systems in this category ar2 able to comamunicate,
perform data processing, and a wid=2 range of +2xt correction
and editing. In addition, optional peripherals, such as

16
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Optical Character Readers (OCR) and higher speed prin=zers,

are available.
3. shared Logic WP Systems

In a shared 1logic systea, as Kelly [Ref. 17},
explairs several screens or workstations, each ©possibly
housing memory, are interficed to a processor 3f substantial
capacity and power, in order to share facilities and
Tesources. When <this concept was first introduced, the
major drawback was the pi>ssibility 5f system failure. IS
the entire system went down, all work stations and terminals
would be unusable. This problem has been solved with th2
introduction 95f <clustar configurations where a smaller
number of terminals are connected together. 1In this manner,
system failures are not s> catastroaphic. The shared logis
approach to word processiny has bscom2 increasingly popular
in recent years. The state capital in Pierre, South Dakota,
utilized a shared 1logic systen, as shown ia Figqure 1-2
[Ref. 18], to connect sevan buildings which were all highly
paper intensive and information dependent on each other.

The eni result of the new system was an increase in
employee efficiency and productivity and a major improvement
in communications between the various state agencies and th2
public. In the transportition departmsnt alon2, “hroughput
and productivity more thaa doubled over the gains realized
under the old magnetic tap2 systen.

Many organizations find thamselves in situations
similar to that which existed in th2 State of Sou+h Dakota.
Ths size of the organization dictates the requirement for
several buildings, and parsonnel in these buildings must
coamunicate. In addition, large companies of%en own several
different and incompatibla WP syst=as. At ons time, the
cost and difficulties encountered prohibited the electronic
interconnection of +hese systems. This 1is n> 1longer the
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(5) Information from one word procassor may be transferred
at a high speed to anothar system with no manual
intervention.
In summary, the local natwork provides the capa-
bility *o build highly =2ffactive, productive word processirng

systems, utilizing equipment from different manufacturers.

]

4. ZTime Shared Hord Processing sSystems

Many comranies that seldom resjuire the services cf a
word processor, or ar2 unable to afford <their own system,
find that time shared services provide a feasible solution
to their WP requirements. The only investment reguired is
the rental or purchase >f ar appropriate terminal. Once 2a
coamunicating wcrd processor is acjuired, the user has
access “o <*he word ©procassing power of a remdte computer
system via the2 telephone network. Sophisticated WP func-
tions are provided by th: time-sharsd service vendor at a
moiest cost. Other services that are often available to
time-shared customers ara tha access to largs2 ccmmercial
databases, off-line storage of infrequen*ly used informa-
tion, and an inrterface to 2ailgram or telegram services.

E. PURPOSE OF STUDY

I+ is not the purpos2 of this study to recommerd ary
spacific word processingy sys*tems £or use at *he Postgraduate
School, or to rrovide a le*ailed cist-benefit analysis of
current systems. Wwhat is prasented is background inforama-
+ion in *he WP area and a discussion of the different
categories of wcrd processing equipment. Th2 study also
reviews the present sta:tus of worl processing at NPS. In
adiition, the study will 2xplore ths productivity ircreases
realized from WP systems, discuss the operator satisfaction
level here at the Naval Postgraduate School, =zreview *he
science of ergonomics as it relates to word processors, anid
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review characteristics of word procassing systams +that the
operators at NPS find extremely us2ful. Finally, systenm
implementation considerations will be presented. The meth-
odology of the study will consist of two parts; 1) a survey
of NPS operators, and 2) literaturs rasearch.

1. Word Processing Sarvey

A major portior of the inforazation in this study was
derived from 2 word proca2ssing quastionaire, included as
Appendix A, which was distributed *c approximataly 590
governmen*t service employees (GS) at the Postgraduate
School. The majority of respondants had dirsct access to
ona or more of <the WP systems currently in use at the
school, In addition, oparatcrs whos2 access was limited to
elactric typewriters, were polled in order %o provide *henm
tha opportunity to presant charactaristics of WP systems
vhich would increase their productivity. The survey itself,
Appendix A, consists of thres parts. The first portion
explores operator background information such as =ducation
level and time of employment. The second part studies the
present ievel of operator satisfaction, and ths final area
of the survey, asks the respondents to provide infcrmation
concernirg *he nature of their work, their axposuras to WP
systems, and those system characteristics which they believs
to be the most beneficial >r detrimental to their wecrk.

2. Ljterature Research

In addition to th2 sarvay, 3 de*ailzd litera*ure
search was conducted irn crder to obtain background and
historical information coacerning word processing systeas.
Since a detailed productivity study >f esach individual oper-
ator at NPS is not included in *his study, iteraturz
research provided valuable information in the area of
measurirg operator productivity and *he increases available
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through the utilization of WP systems. Material covered in

this research included textbooks, pariodicals, professional
papers and reports, and both governmental and civilian

studies into the WP area.




e
e T .
A L R

o s <
: 3

.4

LA I Ao
AR Y

II. WORD PROCESSING AND PRODUCTIVITY

A. INTRODUCTION

Wher business historians look back at ths 1970's one
development will cer*ainly be singled out as critical in
charging the ways that offices are run, +his d=velopment of
course is woril rgrocessirng. Word processing will alsc be
credited with having a profouni impact on +he ways that top
managers will subsequently <regard all office ac+tivities.
Word processing has been, is, and preeminently will be 3
sys+tea for upgrading productivity, =cutting office overhead,
and improving managements ability t5> do its job much mor=z
effectively.

As we have already se2n WP makes use of automated equip-
ment for typing, text editing aand dictation. Some of it is
highly sophisticated and pesople ne2d training in its use. It
requires supervision, often in ar=2as like <hs secretarial
function wvhere little or no professional supervision had
existed before., It requirss deqgrees of cortrol and measurs-
ment to maximize its r24urns. In this <chapter the
productivity aspect of #w>rd procsssing equipment will be
considered.

B. WORD PROCESSING PRODUCTIVITY MEASUREMENT

Productivity may be 32fined as the outpu*t of goods and
services produced by a 3Jiven input of human and other
resources., It may be m2asur2d in terms of the rati of
output to input.

Output
Productivity = ——————
Input

22
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The productivi*y conc2pt has b2en applied extensively in
manufacturing industries, where the sutpu+t and input factors
are generally quantifiabla. Thess factors are normallly
expressed in dollars and hours, or the equivalent. The
output per man-hour statistic compiled by ¢the Bureau of
Labor Statistics is probably the bast known =xample of a
productivity index. This index is calculated by dividing
constant dollar gross national product by 1labosr hours
employed inr the private sa2-tor of ths =s=conomy. Attempts have
been made to apply the productivity concepts developed for
manufacturing indus*ries to the service sector of +the
economy. The service sector includss businesses and iastitu-
tisns concernel with government opsrations, health, finance,
education and personal services. Th2 results generally have
not been adequate., A major difficulty is in quantifying the
value of the output tera -- the gecods, services and precducts
produced and word processing output has not besen immune to
this problen.

.

1. Approaches to Productivity Iaprovemert

Hanes [Ref. 20), reports that there ar2 five gener-
ally recognized approaches to productivity improvement. Of
course, productivity progyrams typically include elements
from more than one approach.

1. subszitutjion of eixipment £2r humap effort: This
approach has been responsible for major increasss in produc-
tivity levels iuring the las* 30 years in all sectors of the
economy. It has been succassful because *technological devel-

LA )
TR

opaents have resulted in sjuipment availability, capital has
been available tc¢ acquirs and ins*all the equipaent, and the
work force has generally accepted th:2 chaange.

2- Better ytilizatjon 2f humap rasourges: This approach
has received much attention throuaghout <+he years. I~
involves achieving a highar level of outpu+t with an existing
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work force. Many techniqua2s have bs2n developed ard applied
in attempts to realize higher productivity through <his
approach. Examples includ2 the thrsat approach (produce more
or be terminated), pay and incentive systeas, worker and
supervisory training programs, and human ress>urce manage-
ment. A technique receiving curr2ant attention 1is worker
participation, such as through gquality circle prograams.
Theory 2 has emerged as a managenant style empasizing
participation 3s a vehicle to achieve bet*er utilization of
human resources.

3. 1Improved work methals and 3ils:  Some maragers and
productivity specialists would argue that this approach has
accounted for the second largest increase in productivity in
th2 last 30 years, exc2eil2d only by subs+itution of equip-
ment for humar effort. [t involvas apvolication of such
techniques as facility arrangement, task analysis and job
design to provide an effizient flow of werk and efficient
worker job performance. The approach has been successful in
improving productivity because human factors and engineering
disciplines have developed the techaigues, managema2nt has
installed the techniques, and the w#>rk force has generally
accepted the charges.

4. Improved design of systems to accomecdate users: This
approach involves designing equipmant and its enviroment
taking into accouwmt the physical and mental capabilities and
limitations of the peopl2 involv2d with the system. For
example, the dasign of a computer terminal for extended data
entry should take into account th:z size o0f the expected
usars, *he characteristics of the visnal display to minimize
eye fatigue, and the oparating fuactions +hat should b=
autcmated or mamial, The human factors discipline has
developed knowledge and t2chniques upon which this approach
is based. The approach has been applied during *he last 30

years, but can be expszcta2d to bzcom2 more important wi%h
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increased utilization of new tech:ology in offica2s and
factories of the future. Himan factors as it relates +o wori
processing will le further examined in a la%ter chapter.

5. Removal of unproductive requlatary, labor and organiza-
tiJnal practices: This approach is sften controversial and
difficult to implement, [t involves removing or modifying
practices that inhibit or detract from produc+tivity and that
are no longer needed. Th= practicss may be baszd on govern-
ment regulation, labor agreenments, or organizational
policies.

Approaches 1, Subs*titution of equipment of =2ffore:
for human effort; 3, Improved work a12tods and aids; and 4,
Improved design of systeas t5 accondodate users; are +the
typical methods of improving office productivity and in
particular, word processiny productivity. A case can be made
for method 2, better utilization of human resources, howevar
this method of improving of fice productivity has most surely
bean tried before the advant of word processing systems.

Productivity has bacome headline news. Leaders from
business and government have aunanimd>usly deplored <the poor
per formance of the United Statses in productivity improvemen<
in the last decade. Howevar, readiny between the lines, i%
is clear *hat many of *th2se leadsrs are no* 2xactly sure
wha+t they are deploring. Productivity is a widsly misunder-
stood concept. It is rszlatei to virtually =svery business
and econcmic principle in one way or another, but most of
th2 standard solutions of these disciplines dc not directly
address productivity.

In t.e 25 years after Werll #ar II, productivity of
the United States' privat2 economy increased at an average
rate of 3.2 percent per y2ar. In *he last ten years, that
rate has been cut to about 1.3 par=snt per y=ar. In 1978
productivity imsproved only 0.5 percant over 1377. In th2
first +*hree quartars »>f 1979, preductivity ac*ually
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declined. The performancz varies from industry <o indus<:cy.
Some industries showed substantially higher improvements in
productivity, and oth2r industris=s showed declines
throughout the period. Ch2mical and chemical-rzla+ad indus-
tries have tended +o p2rform quite a bit better +than
average, bu* that does no>t change the th2 general statement
on the inadequate perforaance in ths American <economy as i
whole. Though +*he Unit=sd States is 1last in its rate of
productivity growth among large indus+rialized nations, tas
United States is still first among tha2se nations in level of
productivity, but the other industrial countrcies are rapidly
catching up. The American Productivity Center of Houston
Texas projec*ts that sevaral 1leajing industrial countriss
will pass the United Statas in level of <coductivity between
1985 and 1990 if we do not improve ouar r:rformance over *hat
presently projected.

Martin [ Ref. 21], notes that more +than half of the
working force inadvanced zountries work in offices and *hat
in the United States th2 capital expenditure per white
collar worker is less than $3,000 while +hat of the farn
worker is about $35,000 and *“hat »of *he typical blue collar
worker is abou* $25,000. It is now the time for increasing
expenditures in office 2automation 5 <rTealize the produc-
tivity gains made in other areas of :th2 economy however with
thase attempts at increasing *he productivi*y 5f£ +he office
come the difficulties of n2asuring thsse ar*ticipated gains.

2. Measuring Wozd Bra:z

Poppel [ Ref. 22], in a mock retrospective view of
the 1980s, observes "... all organizaz*ions benefitted from
improved productivity in >fficas. This came from widespr=ad
installiation of multipurpose, inta2ractive, EDP-assisted
workstations that speed coapletion »5€ clerical and adminis-
trative tasks." However, measuring productivity so +hat
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improvements can be hon2stly documanted is not a siaple
matter. Where Jobs are <changed by office au*oma*tion,
expected output will also change, and any iaprovement or
drop in staff productivity may be impossible to quantify.
Mason (Ref., 23], describes three s=235arat= levels of produc-
+ivity measures relating to word processing, *hase are: <+he
technological level, semantic level and pragmatic level.

Eta At the *echnological 1lev2l output is measured in
Eli terms of characters per s=2-ond, words per minuta, 1lines per
: minute, documents per day, and letters per day. A technical
!. measure involves the number of units of information
- processed. At this 1lev2l it is va2ry easy ¢to produce
l;’ nisleading statistics about productivity improvements.

Irstalling a word processing csntsr may increase +*yped
output from every typist, apparently increasing their effi-
ciency, but wmay rot 1iasprove +ths productivity of any
managers, who now must sead all their typing to the central
facility instead of handing it to their secrstary in the
office next-door.

In measuring productivity at the semantic level on=2
is concerned not Jjust with the numbsr of characters or tha
number of symbols process21, but rather with the number of
units of meaning processsi. How m@many actual exchanges of
ideas took place. This is a far anore difficult thing to
measure: but, it is clear tha*t such measures as characters
per second are not very effectiva at this 1level. For
example, two different pedple may writas what is essentially
+he same le*ter. One may be very verbose and wordy, and go
on for several pages to express his iiea. The other one may
take only a paragraph to say the sam2 thirg. The secretary

- ‘.';.'..‘..‘,‘ x“-A

vho types +he first persons latter may have 2 muck higher
performance and productivi+y rating in terms of characters

and words and letters per unit +*ime; but the secretary who
"‘ types the second persons ietter will actually be much mor2
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effective as a ¢total systenm. Quantifying this <type of
produc*ivity is extremely 31ifficult.
Mason's final 1leval of proiuctivity measure, +h

pragmatic level cr the levzal of influence and 2ffectiveness
is concerned with how mach changes took place in thetotal
performance of the organization as a1 result of the activi-

A ties performel by a function. This 1leads one <o ask
b questions like, "Is this 3 more pro>fitable organizaztion or
is it a more inmoavative organization as a rz2sult of the
. implementation of advanczil office practices and concepts?®
!. From a practical standpoint this 4involves monitoring the
: profitability of the entirs organization and asgessing wha<
_ proportion of a profitabili+y chang2 can be attributed to
%. office automation technijues in order +o determine 3its
%! effect.

- Bair [(Ref. 24], has propos2d a model frcm which the
effect of office automation and word processing in parti-

Hi cular can be assessed, based >n the observation of
"organizational variables®., By considering a varisty of
thase variables the model can operat2 at four lavels similar
to Mason's:

-- Equig@egt_performance - .includes only the
capabilities of the equipma2nt

- Throughput performancs - depends also on
operator performancs

-= Organizatioanl performance - m2asures the
acceptability of ths 2nd product

= -- Institutional performance - the >verall
success of the company.

Bair's model no+% only assesses productivis improvements,
but indicates the benefit areas and the areas which have no+«
been helped by automation.
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3. Prodyctivity Studiss

Few thorough, s>mprehensive and destailed word
processing studies wers found in the literature. Many of
those that are available are of a promotional nature that
are distributed by the s2quipment manufacturers. These either
compare their system with their compe*itors or simply
expound upon the productivity increases that managers want
to hear about with 1littls or no factual dataz to back up
thair claims. Baily [(Ref. 25], notes that when word
processing equipment was first intr>3iuced industrial engi-
nesrs had not yet devalopaed tachniques f£for measuring
productivity in offices, hovever WP salesmen were determined
to show *he office managar that word processing equipment
would increase office productivity. In the early days they
quoted time-and-moticn studies that proved word processing
equipment was many times ndre seffective a*+ increasing office
produc*ivity thar conventional typawriters. Th2se "studies"
were usually, based on an armchair apalysis of how much keys-
troking could be accomplished per worker. This fact didn't
deter the salesman from 2xtrapolating ¢o <claims of mor2
productive offices and many systzms were bought and sold
only on the belief and claims of the salesman +hat wori
praocessing would be a cost effective means 5f improving
office productivity.

Cost =~ benefit studies have shown that word
processing equirment is a viabls alternativa to manual
tyowriting systems (Ref. 25 ), and ths opposite case has been
shown also [Ref. 27]. A standard 2lectric typewriter or
correcting electric typewriter can b2 purchased <£for about
$800, while more sophisticated esquipment can rangs from
about $5000 to ovar $15,000 or 10 t> 20 times as expersive
as convential and correctiag elactriz typewri*esrs. S+tandard
anl correcting typewriters are often purchased, however th2
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rapid changes occuring in automati: typewriter technology
make rental a more viable altsarnativa than purchase. Thus,
the difference in the equipment cdst of conventional and
automatic typewriters is often much higher than 1:10 or 1:20
and more in the range of 1:20 and 1:30. Word processing
equipment is often market2d or the basis that their incrsase
in cost in comparison to conventional typewritars is offset
by drama*tically increased typing proiuctivity. Many manufac-
turers and propcrents of wordi procsssing attest to +his
increase in productivity while oftsn ignoring a thorough
cost-berefit study of the proposed system versus the
expected productivity gains. Oman [Ref. 28], did such a
study where he compared a sampling of 61 word processing
systems and 85 ccnventional *ypewritsrs, he found tha+t %he
productivity increase with the use of word procsssirg equip-
ment is small (10 to 15 p2rcert) and is not sufficiernt to
off set the higher costs of automat2i typing equipment. Faw
articles in the office literatur2 critically examire <the
costs and benefits of automatic versus conventional electric
typevwriters, nor documant typing productivity decreases or
increases dque tc automati:> typewritzrs. Simpsoa 2and Swett
(Ref. 29], found typing productivity to be reducad or orly
slightly increased with the substitution of automatic for
conventional seslectric <*ypewriters. Simpsen in a work
sampling of S6 work statisns, nine 5f which were mag cari
typevriters, comcludes that typiny production osn the auto-
matic equipment was less than non-automated equipment. Swet+
notes tha* automtic typawriters ars sometimes slower than
conventicnal electrics dep2nding on how they are used, ani
that even when automatic typewriters are faster, the differ-
ence in typewriter productivity is not dramaticz, except in
the case of multiple copy aaterial.
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In Omans study of the 85 conventional electric +ype-
writers, Table I, 46 wera2 correctiijy =lectrics ard 39 were
standard electrics. Of tha 61 automatic typewriters in th2
survey 36 used a magnetic or papsr tape storage media
vithout internal memory units or juazl stationms, and which
provided little text editing capability. The remaining 25
automatic typevwriters hai a t2xt editing ability and
external memory. The automatic typawriters were no%t recently
installed and had been in the offices for several years. Nor
were most of the operatars new or untrained.

In measuring the output 2f the ¢typists at their
workstations Omans study t2am collected copies >f everything
that was typed at each of ths 146 stations over a 12 day
period. Each typist notel the amount of time spent on each
task and recorded <this time on a job record sheet that was
collected with the copies of the typ2d material. 1In view of
tha fact that one typist might time themself more accurately
than another +he study t2am assumeld *hat errors in +iming
were randomly distributel among the conventional and auto-
matic typewriters. They further assumed that typing skills
vwere evenly distributed batween tha two groups, that is the
oparators of the automatic equipment were no*t poorer typists
on the average +than thosa who used ¢the conventional equip-
meat. To obtain a measur2 of productivity the team counted
+he number of lines typed and divii2d by the amount of tim2
rejuired to complete the job and arrived at the number of
Lines Typed/Hour. Both a m2an and a n2dian wers computed for
both groups. The diffarence betwasn +the average (mean)
Number c¢£f Lines 1Typed/Hour on +h2 automatic typewriters and
ths conventional electrics was 19.5 lines per hour. The
automatic typewriters as a group wars abou* 13.4% fastar
than the convent ional electrics usiny +he means for compar-
ison. Using the median as a point of comparison, the
automatic typewriters wer2 on the avarage 12.2% faster than
the conventional electrics.
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FABLE I
Comparison of Conventional and Automatic Egjuipment

Lines Typed Per H
Mean e Med

our
ian

Conventional Electric
Typewriters (N=85) 145. 4 135.0

Automatic Typewriters
(N=21) P

164.9 151.4
Percent Increase in
Productivity with |
Automatic Typevwriters +13.4% +12.2%

Oman found that tha2 Labor Cost Per Page was slightly
lower for +the automatic typewritsars than for the conven-
+ional elec*rics, Table II. Por the purpose of making a2 cost
comparison the same 1labor —rate was used for all typing

TABLE II
Labor Cost Per Page Comparison

Labor Cost Per e
Mean uegggn

Conventional Electric
Typewriters $.90 $.97

Automatic Typewriters .79 . 86
Percent Decrease  in Labor

Cost Pey Page with
Automatic Typewriters -12.2% -11.3%

stations, that is $5.23 par hour. The differarnce in Labor
Cost Per Page reflects th2 differencs in productivity of the

32




P e —— L J0ant Munth bt Sand g e — T

tvo sets of machines m2asurad in Lines Typed Per Hcur.
: Because the productivity of the automatic +ypewriters was
j’ somevhat higher than that 2f the conventional electrics, the
T Labor Cost Per Line Typed was less for the automatics.
Q; Proponents of word processing hav2 continually boasted that
the increased productivity and the resulting decrease in
labor ccst is of sufficient magnitude to offset the
increased word processing 2quipment costs. The relationship
between Labor Cost Per Page and *hs kind of typewri*ter was
also examined by ranking all of the 146 typewriter stations
(automatics and@ conventionals) from high +to low by Labor
Cost Per Page and computing a median. This count resul*ed in
tha following data: Percant of automatic typewriters above
the median cost #6; Dbelow the median cost 5S84. Percert of
conventional typewriters above the m2dian cost 53; below <he
median cost 47.

Typing production per unit time is an important
parameter in de+ermining the total cost per typed page
because labor cost is usually the 1largest item in the total
cost of typing production. Oman ra2ports for example, +hat
the daily equipment cost of a conventicnral typewritar
costing $700 and amortiz23 over 12 y=2ars is lsss than $25
per day while <the daily cost per day of sophisticated word
processing equipmen* varias from $7 to $15 per day.

The Total Cost Per Page, Tabls III, 1is composed of
labor cost per page and ejuipment cost per page. An illus-
tration of the method of computing total cost psr page is as
follows: assuming one page is typed per day on a conven-
tional elec*riz typewriter and the page takes 15 minutes to
type, and assuming the typists pay rate is $5.00 per hour.
It is important to note that as th2 number of pages +yped
per day increases, the aquipment cost per page decreases.
Tha effect is particularly dramaticz in the case of more
sophis*icated word procassing equipment with their higher
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equipmert costs. Thus th2 arguement must be made that tc in
crsase the cost-effectiveness of word processing agquipmen*
it should be utilized to the maximua =2xtent as possible and

TABLE IIIX
Total Cost Per Typad Page (labor + equipaent)

Total Cost Per Page
Mean Median

Conventional Electric
rypewrgters $1.00 $1.02

Automatic Typewriters $2.49 31.65
Percent Increase in Total

cost Per Page with
Automatic Typewriters +149% +62.6%

for large applicatiors. Jman c¢oncludes that the substi+u-
tion of much more costly automatic typewritess for
conventional typewriters is often justified on the asssr+ion
of dramatically increased typing productivi+y for automation
however t+hat on the average the cost of producing a typad
page was much more on automatic *than sn manual typewriters.
The National Archives and Records Service (NARS)
conducted a search for data regardiag productivity and word
processing equipment in 1980 this 2ffort revealed <hat no
valid productivity data ex isted. They then initiated “hs
Key board Produc+ivity BRssearch Prajsct to compare *he
performance of typists on conventional electric typewriters
with the same performancz on word processing equipment in
the production of narrativas “extual ma*erial. The equipment
used consisted of: conven:ioral ela2ctric typewriters; self-
correcting electric typawritars; mnemory typewriters;
stand-alcone video-display #ord procsessors; and shared-logic
word processors. Each group of a2quipment was used by at+
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least 30 participants (all were volunteers) except the
shared-lcgic word processors which are less widely acces-
sible in Pederal Agencies. The material that was <+yped
consisted of pretyped copy and thes same copy with harnd-
written charges (all in the same writing). The material
consisted of five pages of doubls spaced narrative on
general interest topics. NARS personnel timed each of the
participants while typing <their copy and proofread their
finished product. A copy of the study is 2nclosed as
Appendix B. The NARS rasearch ravzaled that for original
typing, self-correcting elactric typswriters outproduced all
other groups of equipment. For typing with changes or revi-
sions, the most signifizant productivity increases occur
whan stand-alone, video-iisplay word processors were used.
Thier results also indicat2d4 that word processing equipment
doas not reduce error rates for first <im2 (original)
typing. Original material producad or WPE had as aary or
more errors than the saxe matarial produced on self-
correcting electric typewriters. NARS primary conclusion
wvas that as the percent 2f <chanjyed lines increases, WPE
productivity decreases to (and beyoni) a2 point where it is
less costly to retype 2 page on a self-correcting electric
typewriter than *o revise it on WPE.

Word processing systems typically cost anywhere from
a few thousand ¢to 3$25,000. Obvisously beforz managemen*
coamits itself to this type of an expenditure i+ will
rejuire a comprehensive 2valuation of *he administrative
oryanization and workloai levels. An adeguate re*urn on
investmert can only be achieved through a substantial
increase in high gquality >utput or a decrease in tha costs
of +he vwork involved. Aaport [(Ref. 30)], notes tha+ the us=
of these systems can bring about savings in “wo general
araas. two general areas. The firs* is at *hs input eond.
Authors can increase their productivity since with fastsr
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typevwriten feelback thay can see th2ir material <in format

-

and can rethink their ilsas whils thoughts are frzsh 1in

nind. The second savings area is at the ou*put erd; 1less
clarical staff will be nezied to hanjle the workload. Ampor:
states that it is possibla to reducz staff levals up to 30%
evan at capacity output. The results of his work are shown

TABLE IV
Word Processing Productivity Relationships

""" Iu*omatic™
Elactric memory .
typewritsr card/ video
(hanuall casse*ta display-
operated +typewriter prin<terl
Przmarg
o10 conecqpm 1.0 1.2 1.6
Ravision wor '
(up *to 25% change) 1.0 1.5 3.0

in Table IV The ratios mean
original ma*erial (with up to
about 1.6 time the amount >f
word prccessing system than
With revision work, useful
three times as much (some 5f
of the ©printer as compar=3
writer). The ratios conce
interpre~ed in the same maane
consistent with +hose of
praocessing equipment is muach
revisiors are made.

that an average ¢typist typing
10% corrections) will prcducs
useful work with a video baseil
with an ordinary typewriter.
output will average at least
this includes tha2 higher speed
€5 th2 marually operated type-
rn ing revision work <can b=
T also. Ampor+'s results are
the NARS study in tha* word

more productive where numerous
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4. Summary

In practice word processiny systems savings com2
from producing work that was not don2 in the first place, or
is now done in another way, such as three rough drafts under
the new system versus one under +the o0ld systenm. This
increased work is +typically callzd “"phantom work"™ and
consists of work that is not now done or which cannot be

done because the system 1s incapabl= of doing it. Thus total
documen* output will incrsase with the installation of wori
s processing equipsent. This phenomznon gereraly makes it*s
“l prasence known after the ianstallation of WPE and can gquickly
ruin the effectiveness of the systam.

‘ Many people blindly believe that anything new mus*
%i be better and wecrd procassing equipment 3is no> excaption.
{ Thay do not take the tim2 to mak2 a critical analysis of
their needs and objectivas and fzel that word processing
must be for them without fully realizing where these
hi sophisticated typewriters will best fit into their orgariza-
¥ tion. word processing equipment is best suited for
B repetitive production of large gquantities of material where
7 th2 possibility of numerous revisions sxists. These are tha
strong points of word proca2ssing 2quipmen*t and those people

who remember this in implamenting a system will undoubtedly
be successful in their axpsrience with it.
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A. BACKGROUND

In looking at the ben2fits of word processing we mus*
also concern ourselves with the huma2n element and the ¢oll
that the operators pay in asing the s=guipment. What factors
influence the word processing operator's satisfaction? The
nuaber of office workers is growiny at a phenomenal rate,
Maskovsky [ Ref. 31], reports that in the 1980's over 70
percent of the working population will work in an offics
environment. Human as w21l as 2lactronic administrative
support is raquired to supply the nzeds of +those a*t work in
the office. Applying word procsssing +echnology %o the
office is an undertaking that will affect +the whole fabric
of the organiza+ion. It is therefors essential to formally
integrate human factors into the davalopment of o2ffice auto-
mation projects. While few people will argue with this idea,
comprehensive human factosrs have rarely been emplcyed in
office automation projscts. Maskovsky believes that ther=
ara reasons for this failuare:

-- Management nd systems builders 1o noi understand the
disciplines c¢f human factors or behavioral sciences.

-- Management apd system ilders thipk that the
uggegstang tgeseydgscipggnes, Esuglgy confusing then
with much narrower humin enginzering concepts.

- Apprggriate human factors agprga:hes,iemand 2 .
committment cf resourc2s and tims which management is
reluctant o grant because they 3dor t undersfand *+hen.

Mitchel (Ref. 32], reports <that mondto.y, ovarspecializa-
tior, and, as a result, dissatisfaction ar: ~ften evident in
companies which have implemented word prccessing systeams.
These companies suffer from high turaover rates within their

word processing departments. Yany w+ord processing expects,
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however, point to numuerous examples of people qainiﬁg
career opportuni+ies <through the machine oriented world of
werd processing.

The importance of ergonomics or human fact>s>rs canaot be
ovaremphasized. It means increased productivity and sa<tis-
fi2d employees. Plenty »>f evidencz exists to show +that
userunfriendly designs praclude a widespread acceptance of
word processiny equipment. In the past, system designers
could be ress a*tentivs to human factors considera%ions of
hardware and so>ftware since most applications were used by
technical and computer oriantei  users. Howevar zs automa-
tion is &entering the offize at an 2ver increasing rate w2
are seeing that word processing aad da*a processing are
being merged and we must be alsrt %o +*he increasing
complexity of <the equipment and tasks that opsratozs mus:
perform. I* does little good *o have a system so complsx
that the average indiviiual cannot operate i+ or even if he
or she can they don't feel at ease with it. These problems
are solved by the science of ergonomics, which is concerned
with the design of physical equipment and facilities peopls
use and the environments in which th2y work so :they are more
suitable for human use. This section will explore the ergo-
nomics of word processirg a2gquipment €from a broad managerial
viswpoint rather than a tzchnical viawpoint. In conducting
+his reasearch most companies that w=re contacted felt that
this area of office automation was one *“hat held the most
promise in gaining a marketing. edy2 and essentially all of
their information was proorietary and could not be raleased
for this reason.

1. BHardware and Envicopmen:a

I®
fhs
I+

Casiderations

Shaffer [Ref. 33)], repor%s that +the Vvideo Display
Termainal (VDT) will soon outpace the phctocopy machine in
+ha number used in the office and othsr places. He further
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notes tha* by 1985 over 75 percent 5f all office jobs will
involve computers in some way. Obviously the mos*t visibls
sign of that use will be th2 VDT. There have been many
cases, reports and studiss that have examined the health
aspects ¢cf the WT. The 1issues raissd include cataracts,
deteriation of eyesight, backaches and even fainting spells.
Present evidence strongly refutes the unconfirmed claims
that VDTs <can damage health by radiation or that eyesigh<
can be affected. Safety and health =2xperts do not hesitaze
in declaring tha<t it is safe to work at a VDT, Yet ona mus+t
realize that there can be problesms of discomfor*t and fatigue
which, although can be tzmporary, may reduce the effiency
and well being of +the opzrator. Working at a VDT equiped
word ©processing machine may compete favorably with both
traditional +<ypewriting ani *+elevision viewing but there ars
numerous examples where the raverss is true,. It is <“he
nature of the task that datermines the degree =f s+*rain and
fatigue., TV viewing, typewriting, proofreading and computer-
ized word processing presant diffsr=nt types of probleas.
Operating a ksyboard and 1looking a screen impos? a rela-
tively fixed working por-iie and 2y2 fixation. This creates
strain and fatigque and more so if the work intensity is
high.

Ostberg [Ref. 34 ], reports that the Swedish Na+icrnal
Board of Occupational Safsty and Health has looked a* oper-
ator discomfort in work tasks whiczh «call €£for full <ime
seientary visual work (computer *erminal operation, wori
processing, microfilm r2ading etc.). When operators wers
asked to mark the location of work-ra2lated discomfort on a
human silhouette, an opec-ator's typical first rasponse weoulid
be as shown in Pigure 3.1. Visual and postural discomfor*
might be expected amony operators =ngaged in seden*ary
visual work, and accordingly the ra2la+ive distcibuzion of
oparator complaints shown ia TFabl2 ¥V comes as no surprise,
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QUESTIONNATRE JFront  Back
ON DISCOMFORT Eyesl

Please mark
vith x those
parts of the
body where you
experience dis-
comfort related
to your work.

Thank you for
your cooperation.

. A typical firstresponse from an operator, engaged in
sedentary visual work (computer terminal operation,
word processing, microfilm reading, etc.).

Figure 3.1 Sedentary #ork Operator Response.

thase are also the results of +the Swedish National Becard of

TABLE V
Percentage of Operators Experiencing Bodily Discomfort

D D R D D DD D R W D TP W T T ED D D " AT D D D G D D - An DD D G D G . - ap =

Eyes 75%
Back/Shouldars 55%
Head/Neck 35%
Arms/Wrist 25%
Legs 15%
Occupational Safety and Health stuly. Operators have also

been concerned with other problems relating t¢o> the use of
Cathode Ray Tubes (CRT). 3ome of th2se are X-ray emission,
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electromagnetic emission, optical radiation and scresen
flicker. Up to ten years 3go CRTs did emir X-rays. This is
no longer the case. The high voltage supplies of %oday's
CRTs operate at a level b2low 20,000 volts. X-ray emissiion
will appear at about 30,000 volts. Ostberg no*es tha<*
several investigations have concluded that +this is a safe
margin. Concerns over electromagnetic radiatiorn are
unfounded, althcugh under special circumstances a microwave
oven may emit electromagnztic radiation tkere is nc possi-
bility that a ZRT could evar act this way. What is meart by
optical radiation are the altraviolet, Zinfrared and visible
ends of the spectrum. Thsre 1is no ultraviolet and infrared
radiatior from a CRT scre=n. The screen light is produced
by electrons hitting th2 phosphor-coated inside o0f the
screen (similar to the ligh* producsd by a flourescent tube
lamp), and the resulting 1light is absolutely haraless.
However a characteristic of a CRT that almost all experience
is screen flicker. Ploarescent 1light £fiickers with a
frequency that is given by the frequsncy of the a.c. power
source. CRTs flicker with a frequancy that is given by the
design of the circuitry inside the video display unit (VDU).
A flicker of 10 Hz is extremely anaoying and may actually
injuce seizure in epileptics. A flicker of 100Hz is almost
imperceptible. The aim in the design of a VDU is *to make it
appear flicker free at tha lowest possible frequency. To
keep the price dcwn, virtually no coamercial CRT display for
word processing eqipment has a flicker frequency above 60Hz
and this means that they all may appear flicksring, espe-
cially in 1large jisplays £illed up with text. I+ is
harmless but some operators find it anroying. The quali+

of the characters display=2i on the CRT is an iaportant char-
acteristic of a3 screen. Characters should be crisp, clear
ani above all stable. The operator should not notice any
distortion, jittering, bouncing or flickering of characters.
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They should be large enough to be 2asily read y=2¢ dot ma*rix
characters should not be so 1large that “+he spaces be*ween
the dots interfere with r=adabili*y. Also character bright-
ness and contrast should be indevendently adjustable.
Screens with reverse vileo are now available anrd have
certain advantages because some glare problems are mininm-
ized. After a word procassing systzm has been installed
some operators may discover that they now need glasses or
new Jglasses. This typically the r2sult of altered visual
tasks; luminance distribution, time >f eye fixation, viewing
angle, reading distance, raflections, glare, higher produc-
tivity, etc. Ostberg [Ref. 35], notss tha* about one out of
four office workers typically have uncorrected or inade-
quately corrected visual defects., To *his should be added
that bifocal 1lenses suit2d for typzwriting often ars not
suited for VDU work. And even after the operator has been
given a new pair of glass2s the visual strain and/or fatigue
may persist. This of course will make the operator worried
no matter what an 2ye specialist may say.

An area that is rs=lated to the design, installation
and use of CRTs is the lighting in the room where +he CRT is
installed. While adequat2 levels of illuminatisn must exist

for the office worker to read printed or Landwrit*en copy

;; easily, the presence of jlare sourcss (direct or reflected)
o within the workers field >f view must also be minimized. 1If
E; this is not done, +the visual sensitivity mechanisms may be
= forced to readjust rapidly back and forth between the light

level on the desk and the much higher 1levels of bright
sunlight at a wirdow 10 £22t away, but in *he dirzect fiald
of view. Daino £ff {Ref. 35 ), reports tha* thare should be
- betveen 37 and 56 footcandles (400 to 600 1lux) of ligh*
falling cn the frin+t surface, whilas, at *he same <*inme,
light-intensity ratios in excess of 3:1 in *he immediate
visual field should be avoiiad. Tha illumiration oroblenm
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can be much more complicated when a CRT is intrcduced. An
upright glass serves as a kind >f mirror that nicsly
reflects images of the surrounding work place, par-ticularly
glare sources such as windows ani 1light fixtures 1loca<%ed
behind the operator. Thus, if on2 has a termainal located
under a long row of floursscent light fixtures, the fixtures
far in front of the operator will appear in the field of
viaw as a direct glare source, whilz those behind appear on
the screen as a reflect2i glare source. The latter will
prasent the additional problem of washing out the light on
dark characters on the scra2en, reducing contrast and making
reading It more difficult.

As a result, ths solution rsquires that ligkting
fixtures be located in such a way as *o provide sufficient
footcandles on +*he operator's copy while at the same time
minimizing the glare/contrast reduction problems inherent in
the presence of an upright glass scra2n.

Adequate solutions to this problem are not yet
evident from the 1lighting industry. However, a number of
things will improve the situation. Jne can simply rearrangs
the desks, move or tilt the +%2rminal screens and if
possible, relocate lighting figtures to minimize the obvious
reflections seen on the screen. In many casss it may be
necessary to turn off cartain overhead 1lights and <to use
individual desk lamps ("task 1lighting") to provide ¢the
necessary illumination. Some sort of window covering may b2
necessary and one must bz alert t> o+ther poteatial sources
of glare such as highly reflective table tops, wall
fixtures, decorations and floors.

Furniture and office furnishings is andther consid-
eration that must not be overlooked if morale and
productivity are to be maintained. Excessive strain on the
musculoskeletal system will result fzom any activi+y 1in
which a person is forcei to maintain ¢th same posture for
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long periods of time. In an automatzd office, where a large
percentage of a person'’s 3aily work activity will involve
interaction with a singls CRT tsrainal, musculoskeletal
strain will be of particular concern, and can be exacerbated
if that posture is awkwari or unnatural, resulting in pains
of the back, shoulders, arms and wrists.

Strain can be minimized if +the workstation is
designed to enable each sperator to work with the home row
of the keyboard at about 21bow height, so that the forearnm
is approximately parallel to the floor and *he angle of th=
wrist, with respect to the foreara, is within S to 10
degrees. At th2 same time the feet must be flat on the floor
{or foot rest) with adsquate thigh clearance and fira
support for the lumbar (lower back) regic.y ¢f +the spine.
Pigure 3.2 shows recommenied workstation dimensions for a
female VDU operator. Finally the 1line of sight from the
oparator to the screen should fall #ithin 10 to 30 degrees
from the horizontal, with the display screen loca*ted a*
adistance of 50 to 70 centimetars (from 20 to 28 inches).

Realistically thes2 goals cannot be achieved with
conventional office furniture, one pi2ce terminals and ordi-
nary chairs. People vary considsrably along several
important becdy dimensions; designingy for the average means,
at best, that a larger number of users will be only somewhat
uncomfortable as opposed to very uncomfor*able. It is also
important *o realize that usar populations of worid
processing equipment may include males as well as females
and a diversity of racial and =2thnic groups. Thus, even %the
coaputed average body dim=asions useld for tradi-ional office
furni4ure design may be inappropriats because they are based
on populations of North Amsrican wom2n.

The key to effective ergonomic design is £flexi-
bility. A display terminal should have a detachable keyboard
and a til*able screen. A jood chair is mandaiory; it should
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Pigure 3.2 Typical VDU Workstation Position.

have ar easily adjustable seat height and backrsst, provide
lumbar support and have a five point base., 1In addition, ths
use of a wrist res+* imm2diataly in front of the keyboard
along wit*h a good copy holder are iasxpensive but essential
elzments in minimizing potentially s*ressful arm and wrist
angles.

The heat and noiss of the physical environment mus:
also be considered. Elesctronic equipment generates a lot of
heat and requires extensive air condi%ioning systems In
large~scale CRI *erminal installatisns. However, if heat
removal is not accompani2l by propar humidification, +the
: resulting excessively dry air may rasult in aggrevating <h
‘e . symptoms of eyes+*rain, dry skin and >*her problems.
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On the vwhole, when the s0ft click of +tezmirnal
keyboards r2places the clattering >f the typawritsr, <+he
office environment is, with one =2xcsption, a much quieter
place. That one exception is, of course, *the printer. Some
early printer models exhibi ted noise 1levels in excess of 80
decibels - levels which ar2 enough t> be classified as occu-
pational noise hazards. Considerations must be made for ths
printer when installing WPE and sound procfed work places
alaost always must be used.

2. Menial and goftwarz Considarations

Koffler [Ref. 37), notes that while there has been
significant progress in ths area of physical ergosnomics and
word processing equipment ther2 has been 1lit*le in %he way
of progress towards solving the m2ntal probleas concerninag
erjoromics and WPE. He further feals that *he majority of
potential users lack the skills ani training necessary to
operate most systems available in todays market and +that
vendors expect +their targat users to have perfect memory
capabilities, advanced Bd>olean logic +raining and highly
developed deduction and induction techniques.

Although the keyboard is part of +he physical
machine we can thirk of the layout >f “he keys in terms of
+h2 mental aspect of machine design. Layout and labeling
will be depend=nt upon ths particular application for which
tha terminal or system is intended. Por example a terminal
designed for airlines ressrvations will be differen* from a
AP terminal even if both have the same physical profils.

In general, certain areas of the keyboard shculd b2
reserved for certain functior keys according &5 their rela-
tive frequency of use. The area to the righ%t of the typing
area has proven +*o be the best place for the most of*er used
keys, followed by the ar=2a immediately *o the 1left cf <*he
typing area. The layout of +he ¢traditional keyboard is
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referred to as the "QWERTY" design so0 named for the tcp row
of keys. Although ther2 have bzen keyboard designs thaz
have resulted in more productive output the "QWERTY" layout
seens to be the standard as a matter of tradition. A common
problem that many WPE manufactures are guilty of is placing
the cursor control keys - the most frequently used key in
word processing - immediat2ly over thzs typing area, which is
the least desireable in tarms of oparator accessibility and
comfort.

Displays are ancthar gray area betwesn physical and
mental ergonomics. In general offics automation is forcing
systems to deliver what can be described as "what you see is
what you get" effect, whareby displays are expected to be
replicas of what will appear on paper. Thus screens arse
being designed to accomdodate such +hings as underlirning,
bolding, multiple pitches, variable spacing and mul%iple
fonts. The more popular and successful screens are those
that permit an entire page to be displayed rather than the
more traditional partial page.

Koffler [Ref. 38], believes that one of the weakest
coaponents of word processing equipment 1is the software.
Software is perhaps the mos* importan*t componen:t of a woril
processing system. It is no*t only what *the system does baut
how it does it. We <can refer to this area as "softwars
ergonomics"®., This compon2nt of a word processing system may
be the most irritating aspect of a job to an operator and
can cause sericus efficiancy and productivity problems.
Kof fler sta“es that +two 3ga2neral rulss should be applied to
+he design of word processing software. The first refers to
the software being "functionally distributed". This deals
with the allocation of dif ferent functions of a system In
relation to menus, singla~purpose and wmulti-purpose keys,
mnamonics and commands. Inherent to *his area is the ac*ual
physical design and 1layout of the m2nus and coamandés. His
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second rule refers to the 2stablishmznt of a comaon apprcach
of doing things and is <called "consistency". For axamplz
placing a promt on a scr22n always it *the same location or
giving the same 1logical meaning +to such conventions as
delete, insert and erase r2st of lins.

Word processing s>ftware shoald be implemented in 2
layered manner. This mezans that proficient usars are given
ways to bypass certain =xecutional steps that novices or
casual users need in order to use the system withou: conti-
nudously referring to manuals or suppo>rt personnsl.

This is related to the problem of documen+t2tion.
Sof tware vendors have been no*oriously 1lax in their efforts
to thoroughly and properly document their softwarte. And the
wvord processing field has been no excaption. Software must
be written for the WPE user not the supervisor or +tae
computer center manager.

3. Summary

The importance of argonomics in the office cannot be
ovarstated., Without consijeration given to the human zlement
in the word processing fuaction w2 cannot expect to achievs
tha increases in productivitsy, efficiency and improveid
comamunications that “his tachnology zan bring. Most of the
human factors consideratisons tha*t have been discussed hers
lia in the responsitility realm of th2 manuafacurer, however
todays manager wto is invloved with WPE must be constantly
alert “o the changing technology and the major effects this
technology has on personnz1l.
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B. WORD PROCESSING AT NPS

1. Backdrou

1R

The word processing guestion has been an acea of
concern for gquite some time at the Naval Postgraduate
School. Increasing studant enrollm=2nt, billet reductions,
personnel limitat+ions and fiscal constraints have further
aggrevated the administrative workloagd. A formal feasi-

(]

bility study has not currsntly been done “*0 destermine th
mcst effective system to b2 employed hare. Howevsr plans arce
currently in effect to have such a study complated <ty +hz
Spring of 1983 to determine the hardware requirsmzn*cs and
implementation strategy.

Implementation of word procsssing =zguipment may
offset billet reductions directed by the schools major clai-
mant, Chief of Naval EJjucation ani Training (CNET) and
permit a possible reallignment of existing billets %o
provide a more efficient and effective workforce. Thasa
billet readjustments could also permit job reclassifica<ion
ani upward mobility similar +o that experienced by civilian
organizations upon the 1installation of word processing
equipmernt.

The use of word processing at the Naval Postaraduats

.

e
b
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School <iIs viewed to be a very important matter by the

—w;
0

facuity, s*aff and administra+icn. Przliminary though*s arz
not aimed at a centralized WP center but rather a+ a Jdecen-
tralized system orqganiz2d by d=partments ani functlons.
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However two major concerns became evident in this ressarch.
The f£irs+ concern deals wi+th <the problem of 3zcentcaliza-
tisn, it is believed that the cost >f the decentraliza+ion,
» which is necessi*ated by zhe diversifizd func+ions perfcraed
: at NPS, <could become prohibitive. Secondly, duz *c¢ “h=
unique mission of WNPS, =-elative =5 +the civilian 3ec=or !

‘4 | securi*y of sensitive and classifi23i ma<erizl cculd Le an
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importart factor relating to the orgarization 52£ WPE a* +he
Naval Postgraduate School.

2. Current #ord Procassing Capabilities and Elans

There currently =xis*s a variety of werd processing
equipment at the Naval Postgraduate School. These rangs from
an IBM Mag Card II to the SCRIPT op*tion (2 document-
composi*ion program written by ths Dspartmen- of Computing

Services at the University of Waterl>o, Ontari> Cznada) on
the schools mainframe. The SCRIPT optien has rot bsan
[‘ considered as 3 par+t of +he werd processing solution mainly
because there are only two printers at the échool neither of
vhich produce letter quality output, the'inaccessibilify of
the terminals and the psychological factor that the ccmputer

is thought by most %o be miinly for computational use. This
fact has ro* inhibited students and faculty from extensively
using *he nmainframe for document production +*hougk. Ther2
are currently no sta+tistics availables concerning the u*ili-
zation of the IBM 3033 AP as a word processor and i+ is
unlikely *hat i+ would =ver be considered as the primary
means of text reproduction since it was no+ purchased wizth
+ha* idea in mind.

Funds for the acquisition and implemen:zation of ths
proposed system are curr2ntly programmed ip the schools

Fiscal Year '85 budget. As an intsrim measure 8 A B Dick
Magna S L's were recently leased t> augment those machines
aee already in use. A complet=2 listingy >f curr-ent WPE and their
lccations are contaired ian Table VI.
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PABLE VI
Current Naval Postgraduate School WPE

WPE

DEPARTMENT

> » » > > > > P
U W w w w w w

B

Dick Magna
Dick Magna
Dick Magna
Dick Magna
Dick Magna
Dick Magna
Dick Magna
Dick Magna

Lanier LTE-3D
Lanier LTE-3D
Lanier LTE-3D
Lanie; LTE-3D

DEC
DEC
DEC
iBM
IBM
IBM

AT/78

WT/78

WT/78

Mag Card II
Mag Card II
Mag Card I

SL

pagpagld

PROCUREMENT

National Security Affiars
Comptroller/sSupply
Correspondence 3n1d Records
Administrative Sciance
Operations Ressarch
Mechanical Engins2ring
Oceanodgraphy

Aeronautical Engineering
National Security Affairs
Electrical Enginz=ring
Administrative Science
Physics and Chaaistry
Continaing Education
Electrical Engin22ring
Meteoro logy

Supply

Public Works

Legal Jffice

Lease
Lease
Lease
Lease

Lezs

Leas

o

Lease
Lease
Lease
Lease
Lease
Lzase
Purchased
Purchased
Purclhased
L2ase
Lease

Lease
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IV. WORD PROCESSING SURVEY RESULTS

A. SURVEY DESIGN

Whenever an organization is contemplatirng either

purchasing a word processing systsm for the first %ime, or

=

1

updating its presen* capabilities, +there ar=2 many fac*ors
inveolved in making the decision. Ths initial capital outlay
and lifetime expense of the system is one of the major
factors *o consider, howevar, beforz *“his area is resesarched
an organization should at%tempt to assess 1its presenz
strengths and weaknesses 3in +thz WP field. TrL=s word
processing survey (Appendix A) distributed to the personnel
at the postgraduate schosl was designed with the in%ent of
investigating three major arsas which many orgarizations
often overlook. Questions were included *o gather infecrma-
tion in word processing personnel background, satisfaction
level, and desirable systen attributss.

¥ord processing personnel were I12fined as 3ll clerical
or secretarial government service (GS) employees whc either
worked with word processing systams at the time of <*h2
survey cr wer2 likely +5 come in con*act with WP systems
during t+heir employment at NPS. Tha f£irst group of ques-
tions were included to provide background information as +o

#' the operators educational level, +time of employment, Job
Ef activities, and cther related fielis. In addition, rsspon-
E- dents wer= asked to include informa<ion on the naturs of
F *heir werk, wha* kinds of documents *hey worked with most
X often, any seasonal tasks, and those situations which tend
4 to hinder their work. Before Implamsnting a word processing
[f system it is imperative that an organization be familiar
.{ with <this information. It woulil be catastrophic fcr a
@

b -

. 53

Pd

-~

L. — . e e

B A A T A A rv'..":——:r\rr—v-T




LIMS el e Bk e

M 2ENT

[ S B
1§

e rrwry W

-y v

company to purchease an =2xpa2nsivs naw system only to 2iscove

"

that the workers lacked th2 educatiosial level ©5> Ooperi=e tas
machine or much worse that a rslativ:zly inexpersiv: electric
typewriter would provide 21l the support required. A seconi
group of survey questions pertain to worker satisfaction.
This study doss not offsr an in Jdspth s+<udy of operator
satisfaction and its relationship t> perfermance or produc-
tivity measures., However, when 312veloping or purchasing 2
new word processing system (or any sys*em) it is Imperativa
that one consider presant worksr satisfaction azxd <+he2
effects, both positive and negative, a new system will
pra2sent. Present clerical worker sazisfac*isz2n a% NPS was
measured u*ilizing the dFoppock J:b Satisfactiocrn Blank.
[Ref. 39], The final group of questisns, quzried the respon-
dents as to the WP systems they are presantly uasing,
attributes they found t5> b2 either bszneficial or detrimental
to *heir WP tasks, and chiracteristizcs +they would d=sire in
a new word processor. This information would prove helpful
in determining if the workers' worl processing needs were
actually being met with the WP systems presently located at
NPS.

B. DISTRIBUTION METHODOLISY

After development of :he WP survay and advisor approvai,
the survey was distributed to each NPS departmsnt which had
its own word processing 2quipment or access %0 a sysien
located in another departmant. In addition, surveys wers
provided to departments whare no WP systems were available.
In each case, the survey was discuss2i with the jepartmental
chairman, or in his absanz2, *he curricular officer or other
designated supervisor, t> ensure dapartmental cooperation.

Whenever possible, ths surveys ware thsn personally
pr2sented to the workers. In this mannerz, all persornal
54




quasticns were answered and +he importance of complet=ly and
accurately filling out ths survey was s*ressed.

In distribut ing the surveys +o the secretarial/clerical
respondents, three attitudes were prevelant. The vast
majority of workers who participated in the survey were ver
responsive. Most believe2l that thzir personal inputs were

critical to the success of any new system. In ths past, new
systems were purchased with very little, if any, interaction
with *the personnel who would actually utilize the system on
a daily basis. This results in =2quipmen* that is no+%
gl conpletely understood and thsreforz often underu*ilized.
The second attitute which presented itself approximatzly 15
per cent of the time, was most uncooperative. The indivi-
duals supported the use 2f WP systa2ms, howevar they were
unwilling +to participate in the sarvey. The two major

D A IOAMORLENO

reasons provided were that the persor was either much too
busy or simply did not want to compl=a%te “he survey. The
third prevalent attitude which mapifasted itss2lf approxi-
mately 5 per cent of the time was one of suspicion. Here

5~ DANE
et

again the individuals involved supported word processing,
however they perceived +th2 survey as a threat to their Jjob
security. It was strongly smphasized that *hs survey was

=7 NMA RN
R S .

completely anonymous and that the researchers wsre in no way
affiliated with +he civilian personnel office however, <+he
responder*s were still vary reluctant *o comply with the

3 Ak AN
e S
- hl‘l St e

intent of the survey. As a result of the second two atti-
- tudes, 50 surveys which were distributed resulted in a
h
f, data-producing =sample of 31 survays or 62 percent of
4 personnel polled.
F a4
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C. POPULATION AND SANPLE

In his book, The Research Process in Education, David
Fox {Ref. 40], describes five states often utilized in the
sampling process. This study utilizes these states. These
states are the universe, the population, the invited sample,
tha accepting sample, and *he data producing sample. In
this study *the universe consists of all clerical and secre-
tarial personnel at NPS. The majority of +hese personnel
either use WP squipment or will be 2xposed to it sometime in
thair career. The population and +the invited sample ars
both represented by the 50 personnel who wasre ask2d4 to
participate in the survey. The accepting samplzs consists of
the 36 <clerical/secretarial workars who completad +he
survey. Finally, the da:a producingy sample consists of +he
31 respordents who correctly complated the survev. Table
VII illustrates +*he sampls selectiorn.

D. BACKGROUND INFORMATION

After the surveys were collected from participating
clarical/secretarial persoannel, sach form was checked for
accuracy and comfrleteness. Data froa *he 31 data-producing
surveys was ther +tabulat=23d and recoried. The first seven
questions pertained to background information. All zespon-
dents were women, and all were employ=2d in the 5S-3 “o GS-6
range. Table VIII shows the govarnment service ra+ing
bra2akdown. The data f-om questions 2 and 6 was tabulated
and a mean was calculatel u“iliziny the following formula
(Ref. 417,

X
SAMPLE MEAN (x) = -
n
whare: x = value of the rasponden+*
n = number of the sample
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TABLE VII
Sample Selection

e JNIVERSE
n

All Sscretarial/Clerical Personnel at NPS

{‘ PIPULATION

- e — . - -

Pj 50 Randcmly Selected Sa2crstarial/Clarical Personrnel at XPS

INVITED SAMPLE

50 Randomly Selected Secratarial/Clarical Persornel at NPS

ACCEP TING SAMPLE

36 Secretarial/Clerical NPS Psarsonnel who returned the survay

DATA-PRIDUCING SAMPLE

31 Secretarial/Clerical NP3 Personnel who correctly completed
+he survey

o

v v v
[ .
» .
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TABLE VIII
Sample Breakdown by GS Rating

RATING NUMBER PERCENTAGE
GS~3 7 «23
GS~-4 10 «32
GS-5 12 -39
GS~-6 2 006

This produced 2 mean of 64 .8 words per minute typing and a
mean age of 33.3 years. Questions number 3 through 5 and
gquestion 7 produced the following informa*ion which is also
located in Appendix B in the form of histograms.

[

1. Educatiomal Level

The educational 1level of the respondents is as

.

follows:

10 percent graduated from high school or have thsir
G.E.D.

58 percent have some college or technical training
beyond high school.

26 percent graduated £rom college.

3 percent have some jraduate school.

3 percent have a gqraiua*e degre2,

58
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2. Year

i

of Pederal service

It
10

The experience levzl as a fa2deral civilian employes
is as follows:

10 percent have work2l less than one year.

48 percent have worked between one and five years.
29 percent hlve workay between five and ten years.
13 percent have worked between ten and twenty years.

3. Eormal Secretarial Iraining

61 percent of th2 respondants have had no formal
secretarial training. Of the 39 percaent which have had some
formal training, some have taken two years of secrecarial
courses while others have complated one semester of
training.

4. Time in Erssent NPS Positisn

The time at the pra2sent NPS position is as follows:

16 percert have been a1+ *heir prasent jcb less than
three mon*hs,

3" percent have been at their presert job between three
and elaven months.

29 percent have been 2t their presen* job between 1 and
3 years.

23 percent have besn 1% their prasent job more ‘than 3
years.
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S. Job Agtivity Breakdown

Ir addi*ion to providing background infcrma+ion,
respondents were asked to 3ivide their work int> the catego-
risas listed in question 3, and any o+thar categories, by
percentage. As shown in Table IX, the majoric of %he
secretarial/clerical work ers time is spent +yping,
per formirg general clericzal work, and either placing or

receiving calls. Activizies specified in the "other" czte-

TABLE IX
Job Activity Breakdown

TASK PERCENT OF TIMZ=E
Dictation L . .003
General and Statis+tical Typing

and_Proofreading . 404
Fllln% . . 056
Telephoning . 145
Mail . . 034
"Go-Fering" Run_a2rrands, 2tc. .033
General Clerijcal dork 235
Personal Time 022
Waiting for Work «.016
Other . 052

(Totzl) =Yo000TT

gory included the supervising and counseling o¢£f other
clarical personnel, traiaing new hires, duplicating mater-
ials for s*aff and facul:y personnszl, answeripg quastions
from students, and running errands t> other buildings.
Question 19 asked the workers to specify the =<ype of
documents they worked with most oft2n and question 13 asked
for Informa+ion reqarding any seasonal tasks. In response
to question 19, the majority of the parsonnel surveyed work
with manuscripts for faculty members, letters and memos for
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thair supervisors, and to some extent forms, brochures, and
reports. Seasonal tasks, question 13, were centerzsd around
the academic quarter system at the school. These +asks
included typing research proposals, 2xams, section lists and
enrollment summaries, anil graduation reports. Respondents
from the supply and public works 3lepar*ments 1listed fiscal
quarter related reports such as the operational targe+*
(OPTAR) spending report and contracts, Question 12 asked
personnel to provide the surrent turnaround :time for docu-
ments which required +typing. The results were as follows:

14 percent of responiants report2d a 1-2 hour
turraround.

64 percent reported a 1 day (3 working hours)
turnaround.

14 percent reported a2 2 day turnaround tims.

8 percent reported 2 turnaround of greater than 2
days.

Turnaround times of greater *han 2 days, are gener-
ally the result of lengthy manuscrip%s or technical reports.
From talking with the respondents 3uring survey distribution
anrd from comments added to question 12, over 530 percent of

*he workers noted tha+t th2ir <turnaround times were direc+ly
affected by the availability of their respectivs WP systenm.
5! Turnaround times increaszi as the availability of +the WP
system decreased. The task coull still be performed,
= however, use of a typewriter often resulted in increased
turnarournd +imes.

\AvlLanh A )
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6. NWork Hindrances

Question 9 asked personnel to list the major hind-
rances +*o the performance of their Jobs. Respondenzs
provided ten miajor catejgories of hindrances which are listed
in Table X along with the percentage of respondents who

PABLE X
Situations Which Hinder Work Performance

- - e cuan - —— o —-— -—

SITUATION PERCENTAGE OF KESPONDENTS

1) Telephone Interruptions

2) WP Equipment Down or
Unavailable

3) Personnel InterruPtlons

4) Inadequate WP Training

S) Walking Documents_through
for final app*aval/b*gna*ur=

6) Poor Quality Sug

gplles upavai able
7 edule of Boss
8 De ar+men+a’ Cooperation

p 11"-’ i ‘I~|_ .

ing Copies )
10) Gene*al ffics Confusion/Noise

.
QOO =2 daaibh) O
WWoOh © ONWW =

o o & o

listed the item. As the *able shows, the major interruption

g j

to the workers Jjob is th2 telaphons. Several respondernts
adied <the comment +that when they w=2re utilizing a word
processor not located in the sffice, such as the

” Qz'.a.ua
i RERY

Administrative Scisnce D2par*ment's Laaier LTE-3D which is
located in a separate room with no phone, other personnel
_ would interrupt them by relaying phone messages. Phone
3 interruptions continrually added to %-he increase in documen*
ki turnaround “imes. The second highest category is equipm=ant

down time or wunavailability due t> 2xcessive use. Once a
document 1is entered into +he syst2ama and placed on main
memory, such as the IBM 3033AP Script sys:tem, or o¢n an
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offline s*torage media such as a mag card or floppy disk, :if
tha system goes down, there is no way to work or =he docu-
ment until the system is fixed. Psrsonnel interrup+iorns,
the third bighes* category, also serve to distract *he clar-
ical personnel. Answv2aring stuldent or stafi/faculty
questions often takes tim2 and this is time taken away from
tha preparation of a docament. Inadequa+e training was
included on several surveys. While the majority of csspon-
dents felt on the job trainirg was aseful, many noted *+hat
the constant interruptions precludel +them from adequately
learning the systenm. On2 individual attended 3 DEC WT/78
training course and believ=ad that all peréonnel utilizirg WP
systems should receive similar traising. Walking through
documents for final approval and signature was also a major
hindrarce listed. Valuablzs time was lost from the job while
tracking down supervisors for final review and approval.
From the job distractions notzd above, it would seenm
that a word processing c2ater (WP2) or centers may be in
orler at the postgraduate school. With the establishment of
a word processing center, personnel raquiring the typirg or
pra2paration of 1lengthy 3ocuments such as manuscrip:s,
reports, or theses, woull submit them “o the center which
would be relatively free from the 31aily interruptions listed
above. This wculd not ascessarily <Tcequire the hizing of
more personnel. The number of sl2rical workars in each
office could be reduced, with ¢thos2 desiring a transfer,
being placed in +the worl oprocessing center. A 1logical
career progressicn might ba *o stact as an office worker and
than progress to the WPC. The formation of a WPC would
pr2sent problems however, in that it would deprive a wcrker
of variety and would also restrict s>cialization on the job.
Blactronic mail could also prove ¢> be beneficial at NPS.
With i+s introduction, workers woull no longer have to walk
a locumernt through for £iaal approval. The documen“ could
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be relayed to each necessary departmen%t via iptercornect*ed
terminals. Appropriate changss could be made if necessary,
and the final copy returned to the sacretary for printing
and distribution.

E. WORKER SATIS FACTION

Accerding to Websters Dictionary, satisfaction is
defined as, "the complete fulfillmant of a need or want, or
ths attainment of a desirzd end" (Ref. 42]. There are many
measures of job satisfaction available ang, as Schle*zer
notes in her dJdcctoral <hesis thsy may be classified as
either "direct or indirect, objectivs or subjective, struc-
tured or uns tructured, questionnaire or interview"
[(Ref. 43]. Whichever measure is utilized, it must ask the
respondent about the entire Jjob or about different Job
aspects. Organizations must decide if +hey are in“*eres*ed
in learning about the overill satisfaction level of workers,
or specific items which th2 workers believe make positive or
negative contributions to their own satisfaction level. The
met hod included :in the word processing survey distributed +o
workers at NPS is the Hoppdck Job Satisfaction Blank. This
questionnaire was designed by Robert Hoppock in 1935
[Ref. 447, to measure thz overall job satisfaction level,
ard it has become one of the most wil=2ly used iInstruments in
this area. When completing *he survay, workers are asked %o
respond to four 7 choice items which ask how mach the indi-
vidual iikes his or her position, how much of the time +*he
person feels satisfied with +h2 job, how *he worker feels he
compares with other peopla in 1likiny +heir jobs and how h2
feels about changing his position. In the word processing
survey (Appendix 1), questions 13, 15, 16, and 17 rapresent
the Hoppock Blank. When scoring th2 resul+s, values of one2

to seven are assigned to +he individual respoasas in each
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question with the larger numbars r2presenting satisfaction
anl the smaller numbers dissatisfaction. The corrected
reliability reported for this scals was approximately .83.
In addition to these four gquestions, question 14 was
included to measure Jjob turnover at NPS, Question 10 was
included to provide the workers with some flsxibili<y 3in
th2ir responses.

After scoring the 31 iata-producing surveys, the Minitab
Statistical Package [Ref. U5], on +*he IBM 3033AP was
utilized to generate a mean and standard deviation €or the
responses. Minitab utilizes the thes following formulas:

_ Y

MEAN (X): X =

STANDARD DEVIATION (s) @ s

1]
e
e

]
T |
S

Minitab produced the following information:
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MEAN: 19.71

STANDARD DEVIATION: 4.27

In order +to us? this information, it is necessary to compare
it with the results generated from other samples. In a 1976
paper erntitled, "The Valility and Reliabili%y of Hoppock's
Job Satisfaction Measure", Charles McNicholas (Ref. 46],
provides the results of three samples which utilized +the
Hoppock Job Satisfaction Blank. These three samplss
consisted of (1) 360 managyers in a public utility company,
(2 over 17,000 Departaent of Defense civil servics
employees, and (3) approximately 11,000 military personnal
in all grades up to colonz2l. Anothsr sample (4), was gener-
at2d in a 1977 thesis entitled "A Behavioral Assessmen* of
Word Processing Cen*ers® by Donali Royner and dJon King
(Ref. 873 These four samples and th2 sample from *he Naval
Postgraduate School (5) ares shown in Table XI.

TABLE IXI
Five Samples U0tilizing Hoppock Job Satisfaction Blank

SAMPLE NUMBER MEAN STANDARD DEVIATION
1 360 21.25 2.73
2 17,110 19.31 4.07
3 10,996 17.69 4.98
4 62 18.39 4.07
5 31 19.71 4.27
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From looking at the data, it would ini*ially se2m =ha=-
clarical and secretarial parsonnel at NPS are more satisfie
with +heir jobs +han any other samplz except “h2 first. In
orjer to evaluate the data correctly, howaver, it
sary to perform a test >f significance. The f
example compares the WPC sample and *he samplz obt
NPS. This comparison uses the t-+ost [Ref. 48]. This
met hod will test the hypothesis that *he NPS mean for saitis-
factiorn is significantly higher than the WPZ mean. Th=
following data is used:

x = 19.7M s = 4.27
u = 18.39 n = 31
0
where:
x = ths mean of th= sample

0n
n

the standard deviatiocn of the samplia

. n = ths sample siz2

& u = meanr of the comparison populatiorn
h‘ 0 (in this cas2 assumed to be the WPQ)
S

[. This data is used in the "t" formul. which is:

L

¢

b

S
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X -
t = e __0___
s / n
This produces:
t = .,417

A one-tail t test at a .05 1level of significance will
rejuire a value of 1.65 to indicats sigrificance. This
value is found in the statistical tables found in %he back
of statistics texts. To compla*e this example ths
hypothesis *hat the NPS m=2an is equal to *he WPC mean (known
as the null hypothesis (H,)) is compared against the
hyvothesis that +he NPS m2an is gJrza+ter than the WPC mean
(known as the alternate hypothesis (4, )) as follows:

H : u= 18.39

H: au> 18,39

In this case, .417 is not > 1.65, therefore the alternats
hypothesis canno* be accept ed. The difference between the

sample mean of 19.71 and zhe hypothe*ical mean, "u", could
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be attributed to chance, ¢t herefore the hypothesis that the
+two are equal must either be accept2d or Jjudgzment must be
reserved. Similar <comparisons could be made between the
other samples and the satisfaction lavel o0f NPS personnel.

1. Satisfaction Impraovement

Question 10 provided the raspondents wi:h the oppor-
tunity tc list any changss in their environment which they
felt would improve job satisfaction. Respcnses are shown in
Table XII, with *the correspondending percentage of perscnnel

TABLE XIX
Changes to Improve Job Satisfaction

CHANGES PERCENTAGE

Office Assistant

Improved Training

WP in a Secluded Area
Improved WP Eguipment .
Imgroved Duplicating Machine
Better Office Suppliss
Better Pay

s 6 06 g 0 s o
OO =NNNN
woOENNDUOY

who included <the changs. Most of +the perseonnel who
requested an aide to answer the phons and run errands also
sujgested that the word processing facilities be moved “o0 2
secluded area. In this manner, their work would not be
continually 3intarrupted. 25 percan*+ of the respondents
s-ated -ha*t improved training, esp=acially in ths WP area was
definitely in order. Many individuals compained of the down
time on WP equirment as well as thz Jduplicating machines.
Only one of the 31 respoadents stated that increased pay
would increase their job satisfaction level.
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2. Personnel Turnpover

Question 15 asked the workars to state their inten-

qa" -"'"'."Y.I'.»'.

tions reqarding staying or leaving their present Jjob. It
produced the followinrg results as 1listed below 2nd shown in
the form of a histogram (Appeniix B).

16 percent definitely will leavs (resignation).
6 percent definitsly will leave (transfasr).

LS am SRR Y 5

- 16 percent are leaning +oward r=asignirng or
I‘ trarsferringe.

19 percent are leaning toward staying.

30 percent definitely will stay.

&‘ Many of the respondents £21t it nacasssary to justify thair
) reason for leaving due to resignation. The two major
r=2asons given were that th: spouse was a student at NPS and
ﬁl was, conpleting school or that th2 individual was getting

L married.

F. WORD PROCESSING SYSTEM CHARACTERISTICS

In order to explore <*he system characteris*ics +ha=z
operators desired in a worl processing system, it was ficst
necessary to ascertain which systems were in use a% *he
postgraduate schcol. Qu2stion 2) provided the following
information as shown in Table XIII. During survey diszribu-
tion i+ was discovered that several office were scheduled
for the installa*ion of A. B. Dick wozd processing systams.
Thase offices were shown ia chap*er 3. As Table XIII shcws,
all secretarial/clerical personnel have access to an elec-
+ric typewriter. Of th2 31 <respoadents, 24 utilized at
least one word processing system in addition “o the electric
typewriter. Workers not2l +hat their wuse of the available
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TABLE XIIT
WP Systems in Use at NPS

SYSTEM # OF USERS PERCENTAGE

Manual tygewrlter 0 0.09
Electric typewriter (only) 7 .23
Elec. Type._ .+ WPE 24 <77
IBY Mag Card I 1 .03
IBM Mag Card II 3 .10
Lanier LTE-3D 9 .29
DEC 78 5 <16
AM Varl Ig 1 .03
scri ¥ 3033AP) 3 .10
OSbourne Minicompu<tar 1 .03

WP system ranged from as little as 10 percent of their time
to as much as 90 percent.

Question 21 asked th2 24 workars who wutilized a @P
system in additicn to the +typewriter to provide reasons why
the work load was divided. Table XIIT displays the informa-
tion as the number and psrcentage of respondents who listed
each reason. As the table shows, the major <reason *+hat*
oparators prefer to use tha typewritar over a word processor
is a lack of system knowladge. S2varal survsays, had the
adied ccmment that more zime and effort shculd be devoted <o
+rainirg the operators in the us2 of *heir respzactiva
systems. The second major reason 1listed, nature of work,
was attributed to the use 0f government forms which are ro*
stored in the WP system, and +the na2cessity for the workers
to produce memos and othzr relativsly shor* material whic
are easier “o +type on tha typsawritsr. 11 of the 24 users
listed sys*em response time and 10 users noted system avail-
ability as reasons for not using WP. During survay
distribution, several workers commsnt=d on how difficult i+
was to wutilize a particular systam because it was always

7
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being used by someone els2. This not only precluded the
operator from accomplishing work on the systen, but also
restricted training. 9 of the persons surveyed 1listed
system set-up time and the quality of printed output as
reasons to avoid the WP systenm. When discussing this with
thenm, they stated that the tim2 raquired to5 set-up th2
system 3is often better spent at the2ir desk. For those
systems such as Script which 30 not have letter quality
prirted cutput, operators believed that it was a waste of
time to type a letter or report utilizing scrip:, if +he

TABLE XIV
Reasons for Division of Workload

REASON # OF USERS PERCENTAGE

Physical proximity 2 .08
2. Nature of Wock 11 42
3. Set-ug time 9 <37
4. User Priendly 2 .08
5. System Knowledge, 15 .63
6. System Availability 10 42
7. Response Time 10 42
8. Quality--printed

output 9 « 37
9. Other 2 .08

- e = - - -—— - .

work had to be redone. Table XV bresaks down th2 information
provided in Table XIV by systen.

Interpreting the da2+ta in Tabl2 XV reveals much of the
same infcrmation found in rable XIV. Operators are no* as
knowledgeable abcut *he systems as is required or desiread.
All 3 of the persons that use Script men*ioned the ra<ure of
their work as a reason for the division of workload and 2 of
the 3 1listed the quality of the printed ou%put. In the
"other" category, one oparator of the Lanier LTE~3D stated
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T ABLE XV
Division of Workload by Systesm

SYSTEM REASON
(# JF USERS)

T 77277737778 o [ 7 9 9

Manual Typevwriter

Blac Typewriter {
IBM Mag Card I
IBM Mag Card IT
Lanier LTE-3D
DEC WT/78
AM Varityper

. P |'1‘ ‘3"‘1‘ i c S i S Al Rc S e
Script (IBM 3033AP) T e af Bt
Osbourne Mini. - N (DN - - -
271 g b T - T I e ¢ A T I
TOTAL {
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that she was unable to use the system for more than 20
minutes without acquiring a headache, and a DEC WT/78 user
stated tha* more forms sho>uld be stored in the system.

G. BENEFICIAL AND DETRIMBNTAL FEATOURES

Question 22 asked the user to list the features of their
particular word processor which they found *o be the most or
least helpful in +“he performance o>f <their jobs. Thes=
features are discussed by system.
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1. IBM Mag Card I and I

Information proviiad on the IBM Mag Card units was
somevwhat limited due to the fact that only 4 werkers utilize
this equipment. All respondents felt that these sys*ems
were vast improvements over the =2lzctric typewriter and
found the memory (magnetic card media) +to be most helpful.
The worst feature noted was <*he nszcessary t> change th2
information on the magnetic media. The users were all aware
of the other systems available 2nd realized that many
improvements to the Mag Card units are available.

2. Script (IBY 3033AR)

The major advantag2 to th2 script function was its
availability. All three users noted that it was rela+ively
easy to find an open terminal. This was +the only benefi:
listed. The bad points included poor quality of printed
output and slow system response time. Waiting at the
printer during peak utilization perios>ds was a critical waste
of tinme. One operator £21t that th2 system, although ver
helpful for in-house reports, was not all that user friendly
in that the list of possible commands seemed %o continue
forever.

Positive fea*ures >f the Varityper included the esase
of correction, the floppy disk 1aemory media, and +the
increased speed. FPeatur2s or characteristics which wers
least beneficial includ=d system noise, +he lack of <ex*
manipulation capability, and the 2ability to view only a
single line.
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4. Osbourne Minicomputer

No comments were proviled for this systanm.

S. DE

WT/18

All S users orf the DEC system commented on the
correction feature and found it most bzneficial. They also
listed the *ext manipulation characteristics and the system
responsiveness as major banefits. Pinally, at least one of
tha operators listed the storage feature, embedded rulers,
disk filing system, ability *o draft a2 document into smooth
copY, and ease in producing mailing lists as definits
pluses. under poor characteristics. 3 cf the 5 noted +hat
the users manual was weak and that formal +raining should bhe
obtained for all users. In additioa, the lack of a sorting
feature was noted. One user complained o€ operator fatigue
when using the system for long periois.

6. Lanier LIE=3D

More infecrmation was obtain=d for +his system than
any other due to the fact that 9 of the 31 respondernts, or
29 percent use the systen. The b=a=ficial fsatures are as
follows:

- ©Ease of correction

- Storage of documents

- Increased typing speed

- Tex* manipula+ion

- Insertion/Deletion of words, lines, paragraphs
- Joining pages

- Transpor*ability of data

- Automatic carriage return

- Cen*tering capability

- Repaging
- Printing
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Tha least beneficial or us2ful featur=s are as follows:

- Partial display of page

- CRT eyestrain

- Unreliability (system down time)

- Poor for technical (equation) typing

- Users manual

- Heat from machine

- VNoise from printer

- Necessity to stor2 each individual page
- Warm up time

- Poor print guali*ty (letter spacing no% consistert)
- FKeyboard too low

H. THE IDEAL SYSTEHM

Question 23 was included %#o0 obtain data on system char-
acteristics that the operators had used or heard about at
one time but w2re not presantly avialable on systems here a*
+he school. In concludiny the survay, raspondants provided
information on a system which woull meet all <+heir needs.
17 of the respondants provided information for this question
as shown in Table XVI.

As Table X shows ther2 are many features that different
oparators find useful in 3 system, however the one feature
which is m@most important >1 any system is a reliable us=rs
manual, This, coupled with a dedica*ed *“raining prcgram is
a basic requirsmert for all systenms. Combining +the Znfor-
mation from questions 22 and 23 results in a system wi<h the
following charac+eristics:

- Text manipulation

- Automatic spelling correc*ion

- Users manual and tcairning projram
- Full page screen
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TABLE XVI
Desired System Characteristics

- e - - - -—— -

CHARACTERISTIC # OF USERS PERCENTAGE

Working users manaal
Text manipulation
Full page screen,
Spelling _correctioa
High %uallty.pglnta:
Operator tra;glng, .
Ircreased avaijabil ity
Sor+ing Capability
Color graphics |
increased Reliability
Equation Capability
ulet printer
ibraries
Preprinted forms
Vertical lines

b b b

bk e DI DI WD DO O b b
QOOQ = add A ENNNACN
[+ )Y, Yo, Yo ¥ BT 81,81 0 1s SN INT NIV 15, 18, |

® 0 0 o & g 8 o 0 2 9 06 0 ¢ »

- High quality/quiet printer

- Color graphics for chart production

- User designed console (human factor considera<tion)
- Capability to use preprinted forms

- Sorting capability

- Libraries

- Equation/Symbol capability

- Short warm-up perinsd

- System compatible/transportable stocage media
- Automatic carriags r=2turn

- 1Increased storage capacity

- Embedded rulers

- Vertical and horizontal lins production

It should be noted that with sach additional feature comes 2
correspeonding increase in system price. It is highly
unlikely that all the itams listed above <could be includad
in one system due to cost considerations , however, systen
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oparators at NPS have found thase f2atures to be most berna-
ficial to their work. The end result would be increased
operator productivity and satisfactior.
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V. SOMMARY AND CONCLUSIONS

The purpose of this chapter is to summarize areas
pr2sented and make recommenda*iors for the iaplementation of
a word processing system at *he Naval Postgraduste School or

any other :information depeadant organization.

A. WHY CHANGE TC WORD PRIOCESSING ?

As one surveys past da2velopments iIn the history of word
processing two major characteristics stand out. The firs*
is that af*er each *echnological br2akthrough and corres-
ponding period of high <costs for ¢the new equipment, the
price of implementing ani utilizing the system falls quite
rapidly. The other main iapetus for growth in the WP marke:
is the price of labor. While the zosts of systems continues
to decline, the cost of manpower has been rising steadily
over the past tvwce decades. As Whith=ad [Ref. 49], suggests
the point bhas ncw been r2ached wher2 it is no 1longer cost
beneficial to continas adding additional workers in an
attempt to solve an organiza*ional productivity problem. 1I*
is now <cheaper to introiuce automated systams thar to
continue using tradi+ional means. Successful implementation
of word processing systems and ths corresponding increases
in productivity require th2 total commi+ttment of all organi-
za*tional levels. It is no longer 2n>ugh for an organiza+ion
to find *he cheapest machine on thz market, place it in
front of the sec*retary, and then expect major productivisy
improveaments. The o0ld approach *o a systems study, as shown
in Figure 5-1, ([Ref. 50), whare 1yd>u study the secratary's
job and then decide on what she nezds must be improved upon.
A system should fit *he nzeds of the osrganiza<ion as well as
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Approaches to System Study

OLD METHOD

Study the job Decide on

of the
SECRETARY STAFFING

NEW METHOOD

Determine

needs of the
PRINCIPAL
Decide on
STAFFING
Study the job

of the
SECRETARY

Pigure S.1 Approaches to Systems Study.

the needs of the secretary. Arsas such as human factors
considerat«ions and the educational 1level of the opera“ors
must be considered. Wha* is requirsd is a well thought out,
documented plan for “he implementation of the systen.

B. IMPLEMENTING A WORD PROCESSING SYSTEN

There are many differsnt suggestions on how to success-
fuly implement and u+ilizs a wordi processing system ia an
organization, and the number of st2ps in the process range
from one or two to infini +y. I'htare is a common ground
however. All seem to agr2e, +that an organization must first
understand where it is befora it at<empts 2o deciise upon
whare 1+ wants tc go.
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1. Appraise Your PBrC

10

s2nt Situatior

The first gquestion <that 1nust be answered when
considering a new word processing system or updating present
capabilities is; "what is the present organizatioral situa-
+ior regarding word proz=2ssing?® The situation must be
examined both internally and externally in order to fully
understand all factors involva3. current systems in usse,
flows of information, op2rator rejuirements, and sys:tem
utilization are only a f2w of <the factors which must be
considered. Much of this information may be gathsred by
using a survey, as was done at NBS, This survey revealszd
that (1) +*the majority of WP operatdrs were well educazeq,
(2 improved users manuals and mor2 *raining were desireqd,
and (3) productive WP tim2 was 1los:t due to constan:t inter-
ruptions. This represents only a sample of the valuablae
information available, acretariss and other possible users
of a word processing syst2m are morz than anxious to prcvida
information on exactly what “hey do and on what charactecis-
tics a system should hava to improvs *heir work. All one
has to do is ask. At the same time it is important to
ascertairn upper managemen*'!s position on any change <=o *he
pr2sent system. If top-level managyemen* does not wish %o
trade Iir electric typewri*ers for word processors <chi

0

pr2sents a major obstacls, It is nrot impossikle to over-
come, however, it is much easier to 32al with when a systen
is under consideration than after the funds have already

been allocat*ed.

2. Define and se
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Once *he present status of the organiza*iocn |is
ascertained, rea listic goals may b2 =zstablishsd. The organ-
ization Is answering *the juestion; "Where do I want o go?®

Whan considering word processing 31 conscientious @manager
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gcals, The short range goal may to thoroughly educats
ons member of the orgarization in the arsa of available WP
systems, while a long range goal may be +*o establisk an
orgarizatioral wide distributad word processing systen.

Other goals, as discussed by Primross [Ref. 51], include:

(1) Increasing Productivity -- For examplz, increas2
volume outpur by 10 perc2ant within 5 months 2and 20 psrcen+

after 1 year;

(2) Quality Control -- To =2nsare quality of outpu* is
not sacrificed for increasad volunma. For example, decrease
typographical srrors of system operators while increasing

speed ;

{3) Establish Trainingy Programs -- Ensur2 all users are
thoroughly indoc+rinated and educated in +he correct use of
the system. Acquire manufac+urer usars manuals 5r if ZInade-
quate develop own;

(4) Establish Job D=scriptions -- Providas <£or carcer
paths ir the word processing £ielad. Explain o all
personnel *hat the incoaing syst2m =rcepresents a new 71id
challenging <career path. Dispell all notions that +he

workers are being replaced by machinss.

A+ this stage, 3 feasibility study may prove most
beaeficial. There may exist several goals, many of which
ar2 not ccmpatible, A f21sibili+ty study will prove helpful
in determining which goals are mos:t realistic. Other goals
are not necessarily eliminited. Th2y may instead be shifted
from a skoxt cr intermediate type 3o23il “o a long ranges one.
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3. PRlan of Action

Now that +he organization is totally familiar wit!
its present situation and has established some direction and
goals for the end result, it must decide on a plan of action
+0o get +there. This is the area whare many organizations
fail. From exhausting litsrature rassearch and reviewing the
results of wmany implementiation proczdures, <+thare is often
or2 factor missing from a carefully designed plan of ac=zion.
Many organizations fail to place =23esjuate emphasis on tha
development 0of an organizational i

gcface with the systenm
their t-ust in consul-
3

nt
designers. Instead, they often placs
tants or manufacturers' r epresentatives to decide  upor,
design, and install word procsssing systems that ara
perfect for their particular situation. Many small organi-
zations, with very limited resourcss, have no other choice.
This plar of action is not always a poor one, as who elss
would know more about a system's characteristics and capa-
bilities than the company that desigyned it or a ccnsultan:
whd has years of experience working with it. Mos+ larcgs
organizations have a choiza.

It would be foolish to belizve that one person from
+he organization could 1l2arn everything thers is to know
about word processing systems in a relatively short period.
It is equally as foolish %2 believe that *he same individual
could not 1learn enough about WP <o work with the manufac-
turers or consultants, This person or persons must act as
the interface between th2 organization and ths companies
interested in s<lling and installing a systen. Previous
chap*ers have <stressed ¢*the importance o©0f productivity
factors, ergonoumics, ani mea2ting th= requirements of %he
orjeanization. Someone mast be educated in *hese azeas in
orier to ensure the syst=2a purchasel is one that meets all
+ha established requirsm2nts. The same person or peTscns
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must also be familiar with systems that are presen+ly ir the
marketplace. It would not be cost bsna2ficial to purchase an
additional 500k of memory that will never be used, or to
install a system or systems that 3ire not compatiblz with
systems under future consiieratior,

The bottem line is involving members of the organi-
zation in the overall plan. Personnel who ars involved in
the process should know 2xactly what is required of thenm.
The assignments should be divided among all participants to
ensure everyone is werking towards the same goals. Everyone
should do his 2r her part. The use of consultants or manu-
facturers' reprecsentatives is not bail in itself. They of+en
provide a2 significant in+*slligence base. What is pooz, is
whan these individuals are nor provided with adequate
guidance or direction. Someona must kzep the best interests
of the organization in amind. That someone should be a

member of the organization.

4. Selectio

of the Systen .

Once organizational needs ars determined, goals set,
ard a plan of action decii2d upon, it is time to> analyze the
systems that will meet the requiremen*s and make a final
selection. Many systems have similar functions, and this
makes the final decision juite difficuls, A+ the same %time
there are always cost constraints %o consider. A par+ticular
system may have that one Jesireable extra function, but is
it worth *he extra expens=2. At this point i+ is imperative
to consider areas such 3s organizational growth, system
compa+tibility, and produztivity. If the organiza+tion is
growing at a fairly stablzs pace, it may be wisz to purchase
a system that will expand to meet this growth. How much is
increased produc*ivity worth? Are mianagers making decisions
that require ins+antaneous information, or is a on or *wo
hour delay acceptable? These quastions are vary difficult

84

P




v—"_-rvﬁv_—y“ﬂ—h_’.,‘vv_m,ﬂ vy o el e

'z“”

-

DTy A

.va.-v:

A e e e . hd
i i SR Y T . A .. . M

to answer, but they shoul at least be considered. Cost
considerations and personal preferences will usually
preclude any one system from mseting all the needs, but an
orjanization should meet a2as many as possible in +the most
effective manner.

S. System Installation

While the selection process is *aking place, the
question of sys*em installatior should alsc bs answerzd.
For a small system, such 33 an IBM Magcard II, the installa-
tion itself is relatively simple. Installing a2 distributed
system which may connect several buildings or states would
be more difficult. Both have one thingy in common:
personnel must be trained to use then. Whether the manufac-
turer provides the training or th2 >rganization establishes
its own program is a critizal decision,. The survey a* NPS
showed the importance of training psrsonnel in the use of a
system. On the Jjob training may work in some situations,
however constant interruptions ofiten preclude the operator
from learning the system. I* is important to establish tinme
schedules for bcth +he iastalla“ion process and operator
training.

Secretarial and clarical personnel must be indoctri-
nated in +he use and benefits of the n2w system. As “he NPS
survey revealed, people are often skeptical about changes.
Their sense of jcb security is threatened. This attitunde is
counterproductive to say the least and should be eliminated
as early as possible.

6. Measurs System Pecformance

Does the system me2t the organizational expections?
Only a well defined and properly managed monitor systsm will
answer *his question. Once again the actual users in addi-
tion to all those who benefit from the system can provids
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the necessary information. As the crganization changss, =h2
word processing system should expard or cortract to meet:
thase changes. Adjustmz2nts are always rLecessary. By
reviewing the organizational raquireasnts and system perfer-
mance, the organization will not bs faced with “he suddzn

realization that it has outgrown its word processing systen.

C. CONCLUSION

Determining the informational needs of any organiza*ion
and deciding upcn a wordl processirgy system t> nmeet thess

ne2ds is a time consuming process. I+ requires *+he assis-
tance of the organization involved. There is no such thing

as a quick fix or overnigh* solation for word processing
problems.

This thesis has attempted to raveal some o2f <+he areas
that must be considered whan contemplating a new or improved
systen. The areas discussed here are as applicable to the
Naval Postgraduate School as they are to an large scale
corporation. The information is there which allows the
organization to determine i+ts own nea2ds, set its own goals,
and werk with any outside help in determining the best
system for its specific ns22ds. Thar2 Is no sinyle best plan
of action for successfully choosirg and implementing a worid
processing. There are no guareente=as. The first major steo
reguired, however, is establishing a firm committment on taz
part of the entire crganization.
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ARRPENDIX 2
WORD PRI CESSING SURVEY

WORD PRI CESSING SURVEY

1. This survey is b2ing conduct2d to collect
inform2tion ¢t5 be us23d in research aimed at studyirg
the current and futur2 word procsssing requirements

T W

at the Naval Postgraduate School,

2. Word Processing may be defined as any automa*ed
system designed to cut cost and *ime of familiar
office routines such as dictating, typirg/proofing/
re*yping, and distributing business documents.

3. The survey data will be converted to information
for use in research ainagsment and will be included
in a written mas*er's thesis. Distribu+ion of +he
results of *he research and the *thesis will be
unlimi+ed.

4. Participation in this survey is entirely voluntary.
Responses t¢ the survay are confiden+tial. Please take
your time and answer all questisns completa2ly. Your
participation will b2 greatly appreciated.

a7
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Dep*. -

1. Are you 2.
a. Fenmale
b. Male

3. What is your educational 4.

level? (Indicate highest
completed)

a. Some elementary schoosl,
no+ a graduate
Completed elementary
school

Some high school
Graduated from high
school or have G.Z.D.
completion certificate
Some college or
+echnical training
beyond high school
Graduated from collz3e
(B.A.,B.S.
Bachelors degree)

or other

6.
Scme graduate school
Graduate degree
(Masters,Ph.D.)

How long have you been in
your present Job at NPS?
Less than 3 morths

3 -
1 - 3 years

a.
11 mon+hs

More than 3 years

88
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How many words per minute

can you type?

How many years have you been
a f=23=ral civilian employee?
a. La2ss than 1

b. 1 -5

c. 5 - 10

d. 10 - 20

e. Ovar 20

Have you Tec2ivad any formal
sacratarial training?

25

N>

yes,

a.
b.

If how much?_

What was you ags on your
last birthday?
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8. Please indicate the percent of your time durirg a normal

vorkday that you spend at each activity:

TASK DERCENT OF TIME
Dictation

General and statistical typing and
proofreading

riling  _______
Telephoring
Mail

"Go-Fering" (go fcr coffee 2tc.)

General clerical work

Persoral Time

Waiting for work

Other (please specify)

TOTAL 100%

9. What situaticns +end %5 hinder your work?

89




10. What changes could b2 made to give you more satisfac-

= tion?
q

; 1. e
= 2. o
S 3. . e
- e
' 5.

S > - —— — — = S = = —— . ———— — — ——

1- 11. What is the current turnarouni for documents you ars
i required to type? (1-2 hours, same day, 2 days, etc)

12. Piease list seasonal tasks and time required for
N completion.
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- 13. Which one of the following shows how much of “he tinme
o you feel satisfied with your job?
:“ a. Never b. Seldom c. Occasiorally

d. About half 2. A good d=1al f. Most of *he
o the time of the time time.
u g. All the time
r
| 14, What are your intentions regarding staying or leaving

. i o
i‘ your present job situatuisn?
. a. I definitely will leave -- I have submitted cr
will submit a letter of resignation.

ﬁ b. I definitely will leave -- I have submitted or will
[ submit a request £or lateral transfer. ;
N |
[ C. I am leaning towarl resigniny or requesting a
t' transfer. ;

d. I am undecided a+ this time whather to stay or
[ leave.
-
p e. I am leaning towari stayiny in my present job.
f. I definitely intend to stay in my pres=ant job
- situation.
L~
X
P -
k.
g
S
»




15. Which of <the following best t=z1lls how you feel abou+
changing your job?

a. I would quit this job at oncsz if I couli.

b. I would take almost any other job in which I could

€arn as much as I am earning now.

C. I would like to change bo+*h a1y job anéd my
occupation.

d., I would like to exchange my pra2sent job for another.

e. I am not eager to change my present job, but I would

do so if I could g2t anoth=r job.

f. I cannot think of any job for which I would

exchange.

g. I would not exchanjye my job far any other.

16. Which one of the following shows how you compare with
other people? '

a. No ore dislikes his job mors than I disliike mine.

b. I dislike my JjobL much more than most pecple dislike

theirs.
Cc. I dislike my job more than most people dislike

Ff theirs.

d. I like my job about as well as as most people ilke

+heirs.
L’ €. I like my job bet:tar than most people like theirs.

f. I like my job much better than most people liks
theirs.

)

b

i! . gd. No one likes his job better :han I like mine.
[
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17. Chcose the one of <the following statements which bes*
tells how well you like your job.

ol

v a. I hate i* b. I dislikz i+ c. I don't like
: it,
C- d.I am indifferent e. I like it f. I am enthus-
F to it. sastic abou*
i it
[,
[

g. I love i*

18. What type of jocuments do you typs most?

example: Memos, Letters, Raports

1'——-—. - -

2. -

3. - -

u' - -

5. -
19. Which of +he following <yping and/or word processing
systems are utilized in your daily work? (If you utilize
more than one, pl ~ase sp2cify the o2rcent of time used on
eackl)

1. Manual Typewriter
2. Electric Typewriter
3. IBY MAG CARD I

4. IBA YAG CARD II

5. Lanisar LTE-3D

6. DEC AT/78

7. A¢ Varityper

8. IBM Displaywriter
9. SCRIPT FUNCTION (IBM 3033AP)
10. Othar




Ty
@

20. If you use more than one systam (ie. elec+ric *ype-
writer and Lanier LTE-3D) please sp2cify the top 5 T=asons
from the following list as to why.

1. Physical proxiaity (oo far to walk)
2. Nature of work (memos vs. text)

3. Set-Jp time 2f WP sys*ten

4. User Priendlinass of systenm

S. Knowledge of systen

6. Syst2m availabili+ty (systz2m busy)

7. Response Tims

8. Quali+ty of priat=d output

9. Othsr

21. Of *he Word Prccessiny Systems available to you, please
list the features you find most beneficial/useful.

example: Easz of corrsction

1. . 5.

2. e . 6. _

3.__ _ . .
4. | 8.

Please list the features you dislike or find least

beneficial/useful.
‘. - 5.
2. 6. - —
3. - - 7' —-———
“. 8.




22, Frem your experience with word processing systenms,
plesase list in order of importanc2, the features you feel
are necessary to make the systam as rasponsive to you- reeds
and/or user friendly as possible.

examples: Vijzo0 display of full page
Spelling correction
Us2rs manual
Text manipulation (moving paragraphs/
lin=29)
Quality printing

1. . 5. _ L
2. . 6._ _

3. _ 7. L
4. 8.

PLEASE FEEL FREE TO PRIVIDE ANY ADDITIONAL COMMENTS
CONCERNING WORD PROCESSING SYSTEMS/CAPABILITIES AT
NPS. THANK YOU POR YOUR ASSISTANCE.
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AEEENDIX B
NATIONAL ARCHIVES AND BECORDS SERVICE (NARS) STUDY

How Textual Changes
Affect WPE Productivity

A Keyboard Productivity
Research Project

PRELIMINARY DISTRIBUTION COPY

——

December 1980

NI
-

Ganeral Sarvices Administration Nationsl Archives and Records Service Office of Records and Information Management
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INTRODUCTI

In order for managers to decide whether word processing equipment (WPE) is
cost effective, standards and guidelines for typing productivity must be
available.

To provide standards and guidelines for typing productivity to Federal
agencies, NARS conducted a search for usable data regarding typing pro-
ductivity on WPE. This effort revealed that no validated productivity

data existed. Therefore, NARS initiated the Keyboard Productivity Research
Project to compare the performance of typists on electric typewriters (ETW's)
with the same performance on word processing equipment in the production of
narrative textual material, which resulted in validated data that could

be used to establish standards. This pamphlet describes the methodology
used in the project and reports the results of the project.
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PURPOSE: The project campared the performnce of typists on ETW's with

that on WPE. The results were mlﬁed to establish a basis for developing
productivity standards for assessing the cost-effectiveness of several

. categories of WPE.

EQUIPMENT USED: Two groups of EIW's-—-standard ETW's (S/ETW) and self-
correcting EIN's (SC/EIW)-and three groups of WPE—stand-alone,
repetitive typewriters (WPE Category I); stand-alone, video-display word
processors (WPE Category II); and shared-logic word processors (WPE
Category IIl)-~were used.

METHODOLOGY: Statistical methods used for this project were developed with
the assistance of the Office of Personnel Management and the National Bureau
of Standards and were designed to produce a 95-percent confidence level for
each group of equipment. Each group of equipment was used by at least 30
participants (all participants were volunteers) except WPE Category III,
which is less widely accessible in Federal Agencies. The number of partici-
pants for all groups except WPE Category III resulted in the 9S5-percent
confidence level. The mmber of participants (15) using WPE Category III

4

‘e

Ej:; resulted in a 90-percent confidence level. The specific models of equipment
oS
v and the mmber of participants in each group of equipment are shown in
figure 1. )

TEST DESIGN: The material to be typed consisted of five sets of pretyped
copy. Each set consisted of two parts: (1) pretyped copy and (2) the
same copy with handwritten changes (all in the same handwriting). The

et LA AT
T PR R4
PN N

pretyped cony consisted of five pages of double-spaced narrative (25 lines
per page and 65 characters per line) on general interest topics.

“
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FIGURE 1.-—GROUPS OF EQUIPMENT UISED.

1. Standard Electric Typewriters (S/ETW's)
Adler.21D '
IBM Executive
IBM Selectric
Number of Participants: 30

2. Self-Correcting Electric ewriters (SC/EIW's

Adler SC Olivetti Lexikon 92C
IBM Selectric II Olivetti Lexikon 93C
Nlivetti Editor 4C Royal 5000 CD
Number of Participants: 30
3. Stand-Alone, Repetitive iters Cat. I
AB Dick Magna 1 IBM MIST 775
CPT 4200 Redactron
IBM Mag Card I Savin 900
IBM Mag Card II Xerox 800

IEM Memory Typewriter
Mumber of Participants: 32
4. Stand-Alone, Video-Display Word Processors (WPE Cat. II)

AB Dick Magna II Lexitron 900
Amtext 425 " Lexitron 942
CPT 8000 Lexitron VT942
IBM 6-430 Lexitron VT9000
I3 System 6 Lexitron VT1303
Lanier 103 Linolex 4012
Lanier LTE 1 Micom 2000
Lanier LTE 2 NBI System 1
Lanier 'No Problem" Vydec 1200
Lexitron 92 Vydec 1400

- Number of Participants: 42

" S. Shared-Logic Word Processors (WPE Cat. IIT)
Daconics Wang System 20
IMM 2741 (commmications Wang System 30

terminal only) Wordstream MAI

Lanier Wordplex
Unix

Number of Participants: 15
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To measure the effect of textual changes on retyping or playback, the |
handwritten changes in part 2 of each set were controlled variables.

Figure 2 shows how the amount of change was varied in the pages of each i
set.

FIGURE 2.—NUMBER OF PAGES ON WHICH GIVEN NUMBERS OF CHANGES WERE MADE.

Number of Lines Changed Sets
(Per Page) A3 C D E
4 ("Light" 16%) . . . . . 1 1 s o0 O
8 ("Medium" 32%) .. .. 1 1 0 s 0
14 ("Heavy" 56%) . . . . . 3 3 0 0 S

The dispersal of changes was varied in each set. On some pages, the
changes were dispersed throughout the page; on other pages, they were

concentrated in consecutive lines.

)

b
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CONSIDERATIONS IN AIMINISTERING TYPING SETS: To isolate the capabilities

of each group of equipment used, it was necessary to control variables in
the form and nature of input, the typing environment, operator skill levels,
and geographic location.
. Form of Input—Pretyped copy was used for ease of reading and

for fmnil:-i.ar and constant input. Longhand and dictation input

were not used because they introduce uncontrollable variables,

such as clarity of handwriting and skill in dictation techniques.

The abilities of each participant to interpret handwriting and

dictation in a consistent manner would have been impossible to

control. ‘

. Nature of Input—Narrative was used because it is the most common
type of material produced in Federal offices. The narrative
material employed the full keyboard range, including numbers,
symbols, and underlining.

. Typing Environment —Participants typed at their own work stationms,
using equipment that they were accustomed to. Arrangements were
made to avoid such interruptions as phone calls and covoying duties
during the administering of the typing sets.

. Operator Skill Levels~The Office of Personnel Management stated

that, on the average, operators attain their level of proficiency
within 6 months of operating a particular or comparable piece of
equipment. Figure 3 shows the number of participants for
different lengths of experience.

. Geographic Location—All the typists were from the Washington, D.C.,
metropolitan area and were employed by the Federal agencies listed
in figure 4.
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FIGURE 3.-—OPERATOR EXPERIENCE.*

i Less Than 6 - 11 12 Months
o . 6 Months Months or More Total

Number . . . 23 32 94 149

Percent . . . 15 22 63 100

*Experience means the amount of time the participant had been using
the equipment on which the material was typed, not the participant's
total typing experience.

FIGURE 4.-DISTRIBUTION OF TYPISTS BY AGENTY OF EMPLOYMENT
IN THE WASHINGTON, DC, METROPOLITAN AREA.

Agency Number Percent

Agriculture . . . . . . ... .... 12 8.1
AirForce . . . . . ... ... 19 12.8
F O | 11.4
Comerce ... ...¢.0.000.00 33 ©22.1
Federal Bureau of Investigation . . . 9 6.0
General Services Administration . . . 24 16.1
. Health, Education, and Welfare . . . 11 7.4

Veterans Administration . . . . . . . _24 16.1
Total . . . . ... ... 149 100.0
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2 PRELIMINARY TESTING: Preliminary administration of the typing sets |
was conducted at the U.S. Office of Education to: (1) determine the
= adequacy of the material in the typing sets, (2) verify the clarity of
the procedural instructions, and (3) substantiate the method of recording
N typing time. The results were analyzed and necessary adjustments were
made to the typing material and administration procedures.
ACTUAL TESTING: NARS management analysts were trained to administer
'. the ty'pi.ngl‘ sets. Participants were assigned code numbers to ensure
- snonymity. Each participant tyved all five sets of material. One set
: was typed on each of 5 consecutive dauys. (Work schedules or leave plans
precluded this for some operators.) The order in which the sets were typed
: . was varied, as was the time of day for typing each set, but at least one
- set was typed in the morning and at least one other in the afternoon.
,‘ ; NARS observers recorded, to the second, the time taken to complete each
.::'. page of typing, including time for corrections and for making equipment
- settings, but not for unavoidable interruptions.
-:'.'_ . Part 1 (from pretvred copy). All participants tyned the five pages
.- of copy, and in the process WPE operators recorded the material in
-‘ their machines' memory. All participants followed their usual typing
practices, such as those for correcting errors (using correcting
tape, strikeover, white out, etc.). If, because of errors, a .
;:;:i participant chose to start over on a page, the throwaway page was
".‘55 marked and attached to the back of the completed typing. Time

"ost'" by such restarts was included in the total typing time.
) Time 17st by machine problems, routine maintenance (e.g., changing

ribbons), or unavoidable interruptions was not recorded.
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. Part 2 (from pretyped copy with handwritten changes). The second

part of each set was typed immediately after the first part.
Participants on ETW's retyped the entire five pages; those on WPE
retrieved the recorded pages and manually typed only the changes.

All participants were instructed not to correct any errors they may
have made in part 1 of the test unless the corrections were necessary

to incorporate the handwritten changes.

ANALYSIS OF TEST RESULTS: Each participant's work was proofread twice

and the mmber of errors and number of lines with errors (error lines)
were totaled. Each incorrectly typed or missing word or punctuation mark
counted as an error (no more than one error ver word). Strikeovers were
not counted as errors because some participants normally used strike-
overs to correct errors. The following data for each participant were
entered on a computer: operator identification number, experience level,
machine model identification, error-line counts, and typing times. Then
the following calculations were made for each participant:

. Total Net Lines. The total number of usable lines was computed

by the formula TNL = TLT - EL, where:
TNL = Total Net Lines

TLT ‘= Total Lines Typed
EL =  Error Lines

. The Productivity Rate (in lines per hour). The productivity rate

was computed by the fornula PR = % X 60, where:

PR = Productivity Rate (in lines ver hour)

INL = Total Net Lines

™ = Total Minutes (to complete typing)
For example, the mean and standard deviation for T™ for participants
usi=g S/ETW's is shown in figure S.

104

MW WA DI DI WP PG W TP U W Y T Py iy ) VUL (NG, Iy ADEGr WEST ST SN W WE TPIDINT UPLL WU WL NP U Iy YOur




FINDINGS: Figure 6 shows the productj.vity rate for each group of equip-
ment based on the data for original typing and for the specific change
rates of 16, 32, and 56 percents. Figure 7 shows a projection of the data
in figure 6.
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FIGURE 6.-—PRODUCTIVITY RATES MEASURED IN NET LINES PER HOUR.

A. Original Typing

Percent of %gewriters WPE .
Lines Typed ) Cat I ., Cat 11 Cat I[T )
100 170 186 172 158 158

B. Revised Material

Percent of Tyvoewriters WPE
Lines Tvped S7ETY SC/EIW Cat T Cat I1 Cat TT1

16 229 241 384 582 498
32 219 240 326 442 389
56 266
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FIGURE 7.-—PRODUCTIVITY RATES OF WPE COMPARED WITH SC/ETW's.

* © LINES_PER HOUR
700
‘ 650__ )
600 WPE
Cac. II q 582
...
550 Y
-*
[ ]
[ ]
50 WPE ‘_
0 Cat. IIT Q498
.‘.
45
b @ 442
..
wo] or te,
Cat. I @38 8 s,
L ]
350 o .
-
\ L]
o326 *e,
30Q_J \\ ..3.1}
~ ..
~ .
250 >~ ps_ o
- 241 240 {240 T,
SC/ETW ° \ *.
200_] _
— 186 LPH
. NG e 172 LeM
: 150 N 158 LPH
- ,
100 ) 4 1 —
1§ L] L |
16% 322 56% 1002
NUMBER OF LINES TYPED (KEYBOARDED)
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Because each typing set contained concentrated changes on some pages and
dispersed changes on other pages, productivity rates for both concentrated

" and dispersed changes were derived from the data. Typing concentrated

changes on WPE involves fewer correction stops than typing dispersed changes.
The result is higher productivity rates for typing concentrated changes.
Approximately two-thirds of the pages contairied dispersed changes and one-
third of the pages contained concentrated changes. Figure 8 shows pro-
ductivity rates for typing dispersed and concentrated changes on the three
WPE categories of equipment.

FIGURE 8.-—-PRODUCTIVITY RATE MEASURED IN LINES PER HOUR
FOR DISPERSED AND CONCENTRATED CHANGES.

Change WPE
Rate Cat 1 Cat 11 Cat III
16 percent
For dispersed changes 363 538 476
For concentrated changes 451 737 S61
32 percent
For dispersed changes 317 438 376
For concentrated changes 374 454 427
56 percent
For dispersed changes 238 306 263
For concentrated changes 275 361 297
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The results revealed that, for original typing, SC/ETW's outproduce all

other groups of equipment. For typing with changes or revisions, the

most significant productivity increases occur when WPE Category II is used.

For example, the use of WPE Category II resulted in a productivity level

that was 254 percent of that achieved on S/ETW's when there was a 16 percent

) change rate, and 241 percent of that achieved on 5C/EIW's. At the 32 percent
change rate, use of WPE Category II resulted in a productivity level that
was 202 percent of that achieved on S/EIW's and 184 percent of that achieved
on SC/ETW's.

Large WPE productivity increases occurred only in cases where revision
typing included a high percentage of unchanged lines. As the percentage
of unchanged lines decreased, so did productivity.

The results also revealed that WPE does not reduce error rates for first-
time (original) typing. Original material produced on WPE had as many or

more errors than the same material produced on SC/EIW's (see fig. 9).

FIGURE 9. —~AVERAGE ERRORS FOR 100 LINES OF ORIGINAL TYPING

S/EM's . ... .... e 21
SC/EIW's . . . . .« « v « o« 16
WE Category I . . . .. .. 18

. WPE Category I1 ... ... 16
WPE Category IIT . . . . . . 17
110




.....

S PR | . .
-t A a8 p A8 s’ e A s e ala’alatatasoaNas a4

PRIMARY CONCLUSION:

As the percent of changed lines increases, WPE productivity
decreases to (and beyond) a point where it is less costly
to retype a page on an SC/EIW than to revise it on WPE.
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ol ARPENDIX C
e HI STOGRANS
e Quastion 3:
fl What is your educational leval? (indicate highest
) comapleted)
|
- - --- -
e Some elem., schocl a.
e ndot a graduate
o Elem. school b.
o graduate
i Some high school C.
High School ad. d. |77 3
orghave gr ! __’
he) Some gollege or e. |~ T 18
% ta2chnical training - ————
Si College grad. £f. ""“'{ 8
¥
» -
SOme graduate ge. ' 1
schoo
i? Graduate degree h. ' 1
SR PP _— | B
O
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Quastion 4:

How many years have you b22n a fedaral civilian employee?

L2ss than 1

1to 5

5 +0 10

10 to 20

Over 20

Qe

C.

2.

-

=71 3
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Questicn 7:

How long have you been in your present job at NPS?

]
Ve
2% ;‘r: e
PP PR e

s

R
.
=

*

R -

Less than three a.
months

3 +to 11 months b. '“‘“""’, 10

1 to 3 years Ce ’“"""l 9

More than 3 years d. """l 7

R Py P P

T
e o s
DN

D
.

.
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Question 14:

E’ Which one of the following shows how much of the time you
feel satisfied with your job?

u.‘
.: po - - an

- Never a.

L'}'_
Seldoa b.
Occasionally Ce. “ 2

About half the time d. ""“ 6

A good deal of the e. T — 7 3y
time

Most of the time f. '“""""“ 12

- D e S e > u e

; All the time ge. ﬂ‘l 2
. T
B ‘3 0 0
.
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Question 15:

What are your intentions regarding staying or

presenrt job situation?

I definitely will
leave (resignaticnm)

I definitely will
leave (transfer)

‘I am learing toward
Tesigning orf regq.
a transfer

Undecided vhether
to stay or leave

Leaning toward
staying

Definitely intend
to stay

[

eon e el el

leaving your

-

e
e
I

- amren e 6

-

- e e -

s
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Question 16:

Which of <the following best tells how you feel about
changing your job?

- : ""]F

I would quit at a. ‘ 1
ornce if could

I would take almcst b.
any other job

I would like to Ca ""“"‘ 8
change jcb and occup. e

I would like to d. "‘ 3
exchange ny job for _—
anothert

I amr not eager to €.

change, but would if
I cogl& get another djob

I cannot think of f. """ 6
any_ job for which I
would change

I wvould not exchange g. ‘t 2
my job for any other
O N ¢
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Quastion 17:

Which one of the following shows how you compare with o*ther
people?

No one dislikes his a,
aob more than I
islike mine

I dislike my job b. ', 2
much_ more than other -
people

e I dislike m{ job Ce.
- more_than o
: pedple

I like_my job about de. '”“""1 3
as well as most geople - —
like theirs

I like mz job better e. |- ~ 7% \ 15
thap most people like
th2irs

I like my job much f. 1771 5
better than other |
people like theirs

No one likes his job gq.
more than I like mine

L

::: 118




‘‘‘‘‘‘‘ .

Question 18:

Choose the one of the

.......

B R«

foll owing statements which best <+ells
how well you like your job?

T~ Tt -
I hate it a.
I dislike it b.
I don't like it Ce 'J 2
I am indifferent d. "' 3
to it -_—
I like it e. |7 TTTTTTEEEES 15
I am enthusiastic £. “""l 7
about it — e
I love it g. "" 4
N
b 0 0
n
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