
AD-Ai5i 938 DESIGN OF COMPUTER-RELATED WORKSTATIONS IN RELATION TO
I JOB FUNCTIONS AIND..-(U) CONSTRUCTION ENGINEERING
I RESEARCH LAB (ARMY) CHAMPAIGN IL C C LOZAR ET AL.

p NCLASSIFIED DEC 84 CERL-P-S5/89 MIPR-80-939-5 F/G 5/'5



32

2.

I ~liii1.8
l ll 1.25.

6

Io



I .-

US Army Corps
of Engineers TECHNICAL REPORT P.85/09

Sr- L, , December 198.1

i AD- A 151 938 ,

-)ESI(;D NA 93('O8PI"FER.RELATED WORKSTATIONS IN RELATION

IAJT) ,)B Fl'NCTIONS AND PRODUCTIVITY

('harle (C. Lozar
Robehtrt 1). .N athamruer

S~TI.CT E

.A2 7 1985

S,, , 8 I I I

85 u3 i I 091



The contents of this report are not to be used for advertising, publication, or
promotional purposes. ('itation of trade names does not constitute an
official indorsement or approval of the use of such commercial products.
The findings of this report are not to be construed as an official Department
of the Army position, unless so designated by other authorized documents.

-4

.i4

DESTRO" TillS REPORT WHEN IT IS ,%,( I O%'G.R Nk.DAH)

DO NOT RETURN IT To THE OR 1(,1% 4 TOR

. . - . i . . . . . . . ..



.II['NtC LA S S I FI E )
SECURITY CLASSIFICATION OF THIS PArE 'WhIlen D.. fn rd)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COM'I.TINc, FORM

I. REPORT NUMBER GOVT ACCESSION NO. 3 RECIPIENT'S CATALO, NUMBER

t.KLtl.-i\-'-b:)UIA1t - AI 1_________

4 TITLE (and Subtilt j) 5 TYPE OF REPORT & PERIOD COVERED

I)1S;I;N O FOMPtITER-REIATEL) WORKSTATIONS IN Final
LAFION Ti) Ob !'UNCTIONS AND IROI)UCT 1' i

t T  
6. PERFORMING ORG. REPORT NUMBER

7 AUTHOR(,) 8. CONTRACT OR GRANT NUMBER(.)

Ch'li r" I ('s C. L. ;Ir

\< 1.r t I*. Nua t lI~fifliI r NIPR 80(-9 9- 5

9 PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK

. . \iK>' AREA & WORK UNIT NUMBERS

(IN,-TR','T 1i ,N(; I NIK;R IN( RESIARCI IAORATORY

P.O. B)X 'io()-, (C..A PAIt N, II. h1820

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

" It)t' '. -, tt Alll-- ,.\ UtuIlvit ioil c llte r I)ecumber 1984

,, 1 i lIt! 13. NUMBER OF PAGES
96

14 MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) IS. SECURITY CLASS. (of this report)

Unc lassi fled
15a. DECL ASSI FICATION 'DOWN GRADING

SCHEDULE

I6 [D1VTRIHj TION -TATEMEN T (of this Report)

II I l I r .1 I ~ II i I t111 (.dt111 11 ~

17 DISTRIBUTION STATEMENT (of the seatract entered In tlock 20, It different from Report)

18 SUPPLEMENTARY NOTES

I', ,l , ; t-., , I , i l: ,f lt 1 1 ,,'m t itI,' ;.It , I i I',,, fili, , I f ll (,r i l t io n ;(.r v'ic e,

19 K E Y WORDS (C(rntinue or rovere side If ne seary and identitfy by bhIck nu ber)

20 ABSTRACT lr rt'fm e m ol hore f If nc.-earv wmd Idenlify bi block nulmber)This research analyzed offices at the Defense Systems Automation Center,

Defense Logistics Agency, Columbus, OH, to determine workstation design cri-

terria for computer-related job functions. This was done by determining the

functional needs of employees and by a "before" and "after" renovation evalu-

ation ot a prototypical workstation area. The prototype was compared and

evaluated to control groups. Certain hypotheses about spatial adequacy, pri-

vacy, and productivity were tested within the limits of the control group and

(C(tiltintid)
NFORM 1 EDITION OF I NOV 65 IS OBSOLETE

SECRIT 1NtCI,ASS F I PI)
SECURITY CLASSIFICATION OF THISf PAGE (WNn Da)lte Frntereitl



2ICUITY LASWIFICATION OF THIS PA4 (I!(W1.s )ata Nntler.d)

h. ( It

the overall survey. The results of this analysis were related to previous

research and then 'ransplanted into recommended design actions which can be
intlterpreted by in eri or df Ie gners , tr:h it ect ., and ot f ice managers. This will
improve performance Il comptiier-rolat d )ob luncl iolH through Iayoul , fur-
nishings selection, and support services within the physical envelope and the
management structure of the organization.

I

UNCLASS IF IED

SECURITY CLASSIFICATION OF THIS PAOEtWhen Data Frnfemd)



FOR WOR )

['hi research was conducted tor i he )et .nsel, Lgi .stics I ncy, the Defense
Sviterms Automation Center, Columbus, OH, uinder 4IPR 80-939-5, dated January
)81. I'he -work was pertormed by the Facility Systems Division (FS), 1'.S. Army

Construction Engineering Research Laboratory (USA-C"RI).

Appreciation is expressed to Mr. William Youni,, Deputy Director or ISAC
tor his ,uport and cooperation. Mr. F. A. Loti is Chief ot USA-CERL-FS. CO, f
Paul J . Theuer is Commander and Director ot USA-CERI,, and Dr. L. R. Shafter is
Technical [irector.

4

r3

-, 1,

A--j

oI



.6.

CONTENTS

( Page

DD FORM 14/3 1
FOREWORD 3
IIST OF TABLES AND FIGURES 5

INTRODUCTION ......................................................... 1
Background
Objective
Approach

Scope

2 IMPACTS OF COMPUTER TECHNOLOGY ON THE WORKSTATION ........................ 9

3 PREVIOUS RESEARCH .................................................... 10

4 THE EXPERIMENT AND EVALUATION AT DSAC ................................ 12
Setting
Approach

5 ORIENTATION AND DATA COLLECTION ...................................... 16

Orientation
Data Collection

6 DATA ANALYSIS ........................................................ 18

Functional Types
Overall Survey Results
Job Function and Physical Requirement Differences

Regression Model Differences by Job Function

7 ESIGN AND EVALUATION OF PROTOTYPE AREA .............................. 39
Design Layout
Evaluation Results of Prototype Experiment

Productivity Evaluation Models

8 SUMMARY AND CONCLUSIONS .............................................. 63

REFERENCES 64

APPENDIX: Ottice Environment Questionnaire 65

[)ISTRIBUTION

4 -



*1 TFAB LES

4Number Page

1 General Workstation Evaluation by Job Function 27

2 Physical Workstation Parameters by Job Function 28

3 Disturbances and Privacy by Job Function 29

4 Room Occupancy in Room With Respondent 30

5 Conferences Per Week by Job Function 30

46 File Adequacy by Job Function 31

7 Dead File Drawers by Job Function 31

8 Number of Working Desk Drawers Required for an "Adequate"
Rating 32

9 Number of File Cabinet Drawers Required for an "Adequate"
Rat ing 32

10 Chalkboard Useful 33

(11 Tackboard for Graphics Useful 33

12 Computer Terminal Related Activities by Job Function 34

13 Linear Inches of Notebooks 35

14 Number of 1- to 3-In. Documents Which Respondents PresentlyS
Have 35

15 Number of 3-In. Documents 36

16 Summary Shelf Recommendations 36

17 Job Function Regression Models for Satisfaction With Area
of Workstation Space 37

18 Job Function Regression Models for Satisfaction With
Fu rni1t ure 38

19 Job Function Regression Models for Satisfaction With

Privacy 38

20 Regression Models for Adequate Area 53

21 Regression Models for Adequate Privacy 54

22 Regression Models for Furniture Satisfaction 55



BI

TABLES (Cort 'd)

Number Page

23 lime Seated at Desk 56

24 Activities While Seated at Desk 57

2) Dirfinct, tor Work-Related Conversations 57

26 Number ot Business Related Trips Per Day Away From Desk 58

27 Frequency ot Interruptions/Desk/Day 58

28 FrOJqLIency of Distrat ions While Seated at Desk/Day 59

) Qual ity Standards 60

30 Pertormance Standards 61

3 1 Productivity Comparison 61

32 Normalized Productivity Model Scores 62

FIGURES

Ceneral Layout and Confi guration of DSAC Offices 13

2 Typical DSAC Oftice Area Environment at AlL Workstation

Types and Management Levels 14

3 Evaluation of Furniture in Workstation 20

4 valuation of Workstation in General 21

5 Evaluation ot Room Conditions 22

F Privacy at Workstation 24

I Workstation Alternative Designs 40

Proposed Layout for Prototype Area 4 2

Photos ot Post-Renovation Prototype Office Area 44

'0 Renova ion Working Details "46

Changes i n Furn i t uro Eva I uat ions 49

12 Changes in Workstation Evaluations 50

3 Changes in Privacy Evaluations 51

6.. .. " 0il i t l i l l ' . - - *l



DESIGN OF COMPUTER-RELATED WORKSTATIONS IN RELATION
IO JOB FUNCTIONS AND PRODUCTIVITY

INTROIDUCLION

11 d

The lDetorist 1.ogistics Agency, Defense Systems Automation Center (DSAC),
in ClmsOHl, employs 450 people to develop management protocols on comn-

puteri. Fhese protocols are later turned into programs to handle logistics
requirements for rhe Department of Detense (DOD). This central processing

agency is the source ot all computer programs used for logistics support
wi thi n DOD1.

The DSAC employees work in a portion of a large warehouse building. The

)SAC maniagement tPlt that if the physical setting of personnel workstations
vorc improved, employee productivity would increase. Therefore, they asked

U.S. Army Construction Engineering Research Laboratory (USA-CERL) to de-

id implmen a prototype area which could be used to determine design

tur on w workstations. The USA-CERL study centered on the most appro-

'<in>o types at workstations to support tne various employee job functions.
!n obs theions are generally categorized as manager, computer programmer,

m per analyst, tunctional analyst, and other support staff.

ASAC job tunctions require people to spend up to 40 percent of their time
v -heir workstation, performing some level of mental. task. The workstation

requirements of individuals involved in high-level mental concentration tasks,

:och as computer-related work, are need for privacy, absence of distraction,

and visual stimulation by the environment.

r SAC was interested in identifying the major parameters and variables.

,Ai 7h could be manipulated to increase the productivity, efficiency, and

-!tictivenyss ot personnel in computer-related job functions. USA-CERL's task
here oro became one of developing guidance for designing this type of work-

,h as cod doterying appropriate design criteria for an office area con-

n s sopi doing similar work. This study expands upon previous work

m SA ii no applied to developing and designing workstations for other specific

1hp ohdetvs ofat this research were (1) to develop a prototype for a

tl office workstation layout and arrangement for computer-related job

h.*ureins at DSAC and (2) to use the information gained trm studying the

V. Lozar and R. Porter, Developing Habitabilit Information for the Desip

d Office Fnvironments, Technical Report E-142/ADA074467 (U.S. Army

Ce>nqrict ion Engineering Research Laboratory [USA-CERLI, 1977).
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.t d-,-Iop 1,) ,r; r renovat ing the e ntire [)SAC computer off ice

1'etrar .,~ -a ~iruted t ') deteormine previously developed design cri-
)r c ~r st It 0:1 r. A p1 an for conducting the [)SAC study was then

-)O he i, ~'iL o) ht,-;.o;y ,;,rke sert and the plans coordinated wi th
Ar C nana,,'murnt.nt ara wtrt uca ii eclod and analyzed to determine employee

1!- ot at te nayis wort, used to design a prototype area which was

(11, ry0(1 by ---d employees for 6 months. The prototype was evaluated by
P ' - 1 url)yee opnosIa e e and after the renovation.Threut
;ed to recoimmend des;1io cri teria. A productivity model was developed tO

c~~valuate1 hw hnesievironment affect employee productivity.

1,ic l imited !o developing workstation design guidance only
i~~~i o ucin. The term "computer-related" implies tha

* a; ks wi th te rminal s ei ther at hi s* desk or in a common area,
i t h loi ic o t devel Iop ing a program, and that the out put he

I or I~ r Lsti ng. Most job functions (75 percent) at BSAC
I i cturi -,tic. 'hereforp, functional differences between jobs
i-: t. rhey are- related to design. These job functions do not

*. rf :O sn centers or learning centers which use computer support
4Y&. :n determining the design criteria, specific measuresfopruc

',. .:mitved ',o sat isfact ion indices with workstations and management

ri, .'ri or sd tr):;,,ho i t rh s re-po rt t o roe r t o bot h



2 7~(IF KOMP J'l-tR !ECHNOWCY ON :'IfF WOiRKSFATMIN

oli ck,~ systIems aIT'd qiicdi

1 . 1ag .ran it~ V.tons. :5'Ucomputr-c'tnne id, ,Ideo i

mI :III I Or. I' iS lolbl I I lk. -'r 3v or ' a e rs. becaujse ,hey I improve, 1 ,r-

* h -; fiew ec hntlo I r roqun t t y catises mo r., tlIt U';
r r Hg n4,nr I and( p, r,; o a Ilno tra c. t 0. IL rapf)Id x p ii n s on I ,Lotra t

It roottott hI s 'In Impact on r, o n, ve fes p h y i 4 ca w t I
ir;o I)tfl-'. t't IC c'o1CY. hre t o re,, des ig ners MuS t- rs ILY tr to ;ai-

:1" o~ir d ev, '1 11 P, oWd wo r k StaiIOn design11'1S .

ii rr-o'lit -d ;uippr sy,items are int roduced, some basi c 1alsu Mlj-

ri6 njif, irowi how Ithey wil t I ofkct workstation design:

frj r , ormioa -, ind r' iat ed matorials at manageamenLt-ype wrl' -

I !r, 30 to )0 percent of the available work .;uirtaice aro.i !nit

v O 20 prc''nt ) Il t e -ran sacti 1on S. At otLher io rks tat ion s, tair -
ir m sk I *.ttmput o~r programmers , terminals wi. Ii handle 85 percent.A

it'~ ritsac t-ions;.

1h, Tia cc paper-based work will change trom producinp cuImulative t'

pr~lctogintormati~e documents with computer Ilist-ings; this wi

t,-' ho i o e md a rea or t he works t at i on requi1 red . I n a ffpape r ICe s"

me',!;'' (-an t' handle d e 1ect ron icall Iy. 'Thi s elIi mi nat es t he needtr
'c 'o'p sincA lt Lte rhoad s. However, at [)SAC, a large shelf area will

outr It p ut tstLings .

It >inM;uitr terminal s affects vision and Ii ighting and affects tof

*: or II nrg y ctnse rvat i on and Use ort natuLra L dayIigvht . Gl a r, -Is

r yr 2 m ind mics- be oat ancctd ag ainst rask and ambient Iligoting,, r ,-

* M Imt.'Ir k 1 Pol o vy i,, i I c h angve t he way i n di1v iduiaI s rolI atLe t-o ot her

It- 4 o; .: ht al hnceo i n dIIdiialI req u irements for privacy, ccntro"

* mi s;ymi)c) i trr i tor ta boundaries11

ot -'-t rinl t 'chnc I (yv can dramat IcallIy Chan,-o tow

it r- Itrm'd. t wtIll c:haog' ;OM0 t! them, rom be inj more, cci

*'am-orr-:i'n Ied n t -rac iIv ;'-ha.Isod wo rk s It-uat i Ions .

t I( v I, IT) I t 11 cca I *
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, mv r, .-r.n.
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I lh ir- I t. Lrb fl(-,. 2 2.

"v r, I ir, I hih de .ree ) t concentra-
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3. 1 l n, ,r ,tin my room is 2 7 : : 27

:1 'r t cIn ,P .4 hi c si tLin ,at. m
., i : : 28

.r' , ; ,r I ,i/ 0 ..- r. ,I Tl ,l i r t , l r : n o0 t1 rr i1.1



it o r ,Io ; o t ho overi i room, which , ives in idea ot the char w' or
"':.. r5 -.W W:i, iro)mont . 'her, Are no windows in the room, which accqn,

ri. rA: i ngsi )n that jie-st Iioi. 'he tloors, cilins, and all w,

- i . w r t igs, and Ai t il it ies nd services oxcepL [ ihting wr,

ra:,od 1 ,,,. 1,i,'wov ar, i L must be remembered t hat the room co t ain->;

,)u! tIO ; :, o P w k ig *i I hr i ndivi ua ly or in smil ,groups.

" r m -5 inws rt ins !r privacy quest ions. The genoral rat ings for 0
,ri ;A v n 4ors' at Ian ar geuerall y negat ive. The strongest response; wr

, ; o o.r pr i vcy" and being able to "hear noi se through The
c t I I cc-u. h environmerL did not seem to be except ional l y

, y , ,or, -nco the rating for "job requiring a high degree of concen-

rit n" :s qi:t- high, even a low perceived noise level may be annoying to

r - r,' re ,dont re terred to the total number ot people in the room as
.!,; r d , rat !v sized team group. However, the response to number of

, - An' n w hic, sitt ing at the desk" was about tive, indicating that

, ; A Ack a inerworkst.ation partitions to cut down visual distrac-

',-,. O i)otrest intg observation is that neither telephones nor "people

-:n ort MW r,)m disturbing me" ire perceived as a "noise irritant." rhus,

i; : PQsibie that these are not detrimental to privacy levels, since

:-. ir, rbably job-related conversations or cals. However, being able to

, - -, her conversations and calls appears to be one of Lhe major fac-

, Arlhnuti nt Lo the privacy problem.

C],' '. .id Physical Requirement Differences

*t ,s ' Through 16 summarize analyses of responses concerning work-

, 'n w' v, ," and needs according to job function levels. Most responses

iA d:r:>v to differences tor physical requirements by job function

! ., ,h ranulat ion is identified by the respondent within each cell, as
i qy whether there are significant differences (using a chi-square sta-

I amon, job tunctions. Inspection ot these ditterences will give

' ' ho various funct ional needs ot each type of workstat ion. theqe

od , ,r iw deosign impl icat ions tor select ing interior furnishingq.

Ti 'A.,, j,, ' ' o fern,, n By Ja)b F nct-i ,an

r ' t r-'r.sni 1n model; ' was run To dtermine which tactors are

-. -, ,xp] itaing , a i ,t ct tion with work t at ion space, t rnt ture , ad

I ,'. "' tr r,,grenion rnins (,;mmari..ed in ahi 11) show the compar-

,; ''' r',;res ,;,n model , run tar a ll ro s )pordo'nts by 10b tuic t ion; the

* -~" ' i s% r " A their qhio,.i ocictii s ai n e ad e uat e for their
"n s re re ;sion m doi in 1ndud d the variables ot sat istact io

-, 0 ' ii , i*lra go ,, ,c,, *d,'pq acy, tlexibility of workstat ion,

S, 1 * t " ;rI;. v. he-.' varibl ', w ore, selected beca eq they were all 0
1 , ,at I ,he spice i n ,rid Around the workst at ion. Space is a

't !. t a i t' i t; t i )n co ;t ; tii,,rtore, it_ was

2A



FLOOR[NI IN ROOM
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, i ct rv Unsatistactory 0

:'i v .) clan : Difficult to clean

, , d repair : : : :- In poor repair 7b

• rac w;,o' inish " Unattractive finish 77

.I i J y pa inr __ Poor quality paint ,

UTILITIES AND SERVICES IN ROOM

, ad iuatc,___ _ ___ Lighting inadequate 79

. ::xr:r I Fixtures poorty
S: located 80

-;u~rr-h-, ,,1 ISwitches poorly

S. *located
I 4, C:n+, In T1 ' d Switches in poor

'a r-_repa ir2

F ii at ion ot room co)ndit ion; (data represents the mean for
il resporidons in all room conditions combined).
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Ninety-nine percent ot the respondents had the standard gray/green metaI
GSA desks. Almost. all bookcases were the standard metal. type. Supervisors
,enerallv had tour-drawer standard tile cabinets; computer pro rammers, sys-
tems analysts, and tunctional analysts each had a Wright file* and their desk
drawers.

GSA standard tloor planning criteria meant that common furnishings within
the office areas tor all groups were a chair, a desk, and a worktable. The
only exception was that supervisors generally had a credenza. Lighting was

usually from strong fluorescent lights in the ceiling. There was liLtle evi-
dence ot task lighting at any desk. There was no carpeting except in a few
upvrvisory offices which were allocated it by grade. The rest o the
tlooring was standard vinyl asbestos tile. Most of the working staft had no
oc -oss to windows.

'.,ralI Sorvey Results

The overall survey data represent the responses of 298 people about their
; istaction with the workstations before renovation.

FiKlure 3 shows survey results for the furnishings questions. The d.:-
4rlptive profile of the Likert scale represents the means of the 298

rsponses. This profile reveals that the lowest ratings of satisfaction are
f-,r "pride in furniture," "newness of furniture," "colorful," and "modern,
stylish furniture." These low ratings generally are translated into the re-

ponse to question 10; most respondents highly disagree that they are "satis-
tied with the furniture in their work station." The only relatively positive
response is the rating of furniture as "sturdy"--a common characteristic of
standard steel GSA furnishings. In previous surveys, the desk chair was
identified as "comfortable." However, in this profile, the "comfort" rating

b, rders on the neutral zone; in terms of general ratings, the rest of the
',rkstation is rated much lower.

The workst at ion is (et ined as the physical space in or around the ot fice
equipment which the respondent occupies. Inspection of the ratings in Figure
4 indicates very little positive feeling overall. The extensive negative
rat Iigs for "prof'ss i onal imag e,' "privacy," and "attractiveness" indicates a
,;.,neral dissatisfacrtion. Most DSAC employees perceive their job functi ns t

be professional. 'he education level required to perform their job functions

i-, usually quite high, so some extra weight should be given to their extremely

i )w ratings of "professional image."

Figure 5 gives ratings for general room conditions. The DSAC workstation

K; located in a large room. The semantic differential technique can be used

H. ii , are or,, tile cabinets with ad iust able shelvin? tor com-
pt or I I st ings , notefhoo s, books, et C
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ix jo)b tunc ion levels were selected tor analysis, 'he data were

! idd into subgroups and analy:ed using the Statistical Package for the
,c;,li Sciences (SPSS) programs. The job funct ion determinations closely
.1iW !)SAC job descriptions, but do not include all ot each job's specific

Aut ies or its rat in syst em. Their purpose was to provide general categories
:o identrity various types of work being done. Because ot the nature of DSAC's
,orkload, each ot the six job functions directly interfaces with some level of
computer analysis. For example, the secretaries almost always had word pro-

co-ssing capabilities at their workstations as well as access to a central work
processing pool. 'he fol lowing are short descriptions of job types identified
:or analysis:

1. Supervisory Management. Supervise at either division or branch
level; responsible for employee resource allocation and ratings.

2. Computer Programmer. Writes computer programs, fixes errors in them;
4 shares computer terminals with other programmers.

3. System Analyst. Determines how the specifications for the functions
can best be done in the computer system; designs the computer pro-

gram, but does not program; shares terminals with other systems anal-
yst s.

4. Flon-rional Analyst. Develops specifications tor the tunctional area
to determine required user inputs and outputs or products.

5. Clark. Generally enters data into computer terminals; takes off
coding sheets.

6. Secr.try. Secretaries either work for one manager or for a team.
Ali hav, access to central word processing through desk-top computer
t rminal s.

rho quest ionnaire used in this study (seL the appendix) was set up to de-
,,n offices that would improve employee satisfaction with their working en- 0
vronrmnt. Of the 330 quesLionnaire respondents, 42.6 percent had private

-:tces or their own office cubicles surrounded by bank screen partitions.
he others worked in rooms with six or more people, which were sometimes team
irons; most foa-ms wore in rooms with more than 40 people. Altogether, DSAC
it ii'e major rg, area; divided from each other by tire walls; each room

4 * Id ihoitw 85 ;,r'; ,;. lbNis iarge number of people makes it reasonable to
loi n', that ,ari,)ti s :cc; ,airs would perceive their work environment differ-

, ;r o p, pl e I i t 'd o ihe ,open spaces ot the room have some sort ot bank
, r,'',, part it ion to incroast privacy. Forty-five percent of the computer pro-
'rimm.,rs, 45 percent of the s' stems analysts, 60 percent of the functional
it , nv';t ;, and 30 percent of the data processing clerks have bank screens. The
r,' had no enclosing part it ions.

18



3. New Desk Carrel Units. 'lex h b1 stora tt, devIc s :;po( It i I,-

g;IPrned for computer prorammer and anal yst job t ur n rt isw - 1 T-

stal ed. These cabinets have part it ions which can bte c:ian,,d t

4 ccommodat ( di t t eret paper si,.es and can be ad just ed for di t t'rtmn

job tunctions. They matched the general color scheme and were

,ittached directly to the top surtace of the desk.

e. D sk Tisk Li1 ht i n4. Adustablk fluorescent lights were i ristal .d

kirder the oesk carrtl tinits tor close illumination ot computl r

I ist igs. t he',se I i ht s wi I L reduce energy consumpt ion.

5. Partitions tor Privacy. the metal screen partitions were repainted

and retinished ',) provide a better visual environment and to increase

occupant privacy. Since these people tend to work in a team-t ike en-

vironment, some lower panels with shelves were placed between work-

,s;tat ions t0 accommodate qa ick interoffice communications.

b. Partition B tackhoaroo. The translucent screens in the upper portion

of the standard GSA partitions were replaced with a melamite panel on
which dry markers could be used. This concept would provide the same

type ot work surtace available in systems furnishings.

Data Col lect ion

The experimental design selected was a simple comparison of "before" and
"itter" conditions in the prototype and control areas as follows:

Prototype Group Control Croup

Pre-renovation 18 workstations 28 workstations

P)st-renovation Same workstations to be evaluated after a

4-month occupancy period.

[oth the experimental and the control groups were located in a large room

(100 . 120 tt). The experimental group was in a compact area containing about

4400 sq it. Phe control group was made tip of individuals randomly selected in

he same room whose job tunctions and types were similar to those ot the ex-

porimental group. It should be noted that the control group was aware that

0 he *,xperimental group would geL renovated furniture, and this may have had

;,)mo , foct on the results. Both groups were surveyed at the same time.

'h, evaluation period rom thp initial survey to the "post-renovation"

o'Mldit ion survey lasted 14 months. The experimental group had occupied the

,rA'A,)type area Ifor 6 months 6etore hey and the control group did the "after"
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1: Or* " / IIt[ :,. '. , i it,, iqr),,r ,! ,rt )t n pp ,worksf~ t ti doi s l ,?imited by mone,-

dv n - ,a , , rA 2t . h.h DSAG management selectd a ! oam-ori ent ed

,r,,t : 2r he ,Xpr m . ' ariup was a 20-per on re,'m made up ot pro-

,,.'.1'm.rs , ta'I 'i y q q , ;Vid qu p) o rt p u r -,) nl

!;,, d ) n ti pr, iminary anal ysis o: the survey results tor 330 respon-

aw, s h.- m'u important variables for designing the prot otype were deter-
"" 'I P ', *i'bs were adequate spaca in and around the workstaLion,

n ] r-vry ,i--i ' , r,;a space, and raduct ion ot noise levels. Next , aC .- .; ')t ;: ,r- id discussions was held with the part cipants to present
,, IrA), 0 ,,: r 7 .mmant s, and I rans ate i h i i s n! ormat 1 oi into prel im-

;,' -rat 1 C )U- p ,: i 1.l ,aapproval was the'n obtained Lo begin the

n,! )t * -i, - , r c: 1r4 rain,'s Qt thi ; study was the I imitat ions ot Govern-

4-'',1 -,r ,irur' r-40 ations 1tr turniture. Systems fturnit ure* was not avail- I

i:) i 0 A c 11 , s a' t ime ot thet study; therefore, another way at

. :wa'4a workstatin ,ari'anl,'s had to be used. Fhe varables 'were selected
.2d,.r Q-., i /smPri , - all. thef W',ernment m W ht approve syst.ms turni Lre; the

Sra n o, q A ,,d t h,,n pe ipl a) I n t i ed purrhasts. Under the current I)SAC

r/ 2 i-i ai s, 5 ow '%, r, aU1' I i ndi design act i )Is we r'. m p 'ia,m iit.'n d: t

:. Mo, I o ac in,. All .1andard panels were covered 'with a spray-on

p,)xy t locking which av' rhe appearance ot soitt-ra xtur, carpe ting to

h' metal pan, is. Ihis riduco'd Lhe noi se eve and sol ened and

aidd d coI or to .he til' .3ral office area.

2. !,,-;k P'int ir4'. Fhe ,?ray- r',en metal stLandard desks war, repainted to
mat ch f he t 'I)k 'd col ors ot t he panel s and wer, covered wit h new lam-
i nat 'd desk , ops ',hi ch ,av' a tew square inches more t d(sk area.

'-v,;:.:ms t irnit ireO i 1 a system of panel s on which desks, shelves, til es,
i,'ht, ld ol hr 'icce'sswries cani h hegtg, Interchangeable components mk

*h ".'';;,,m" A.d ui bla' for hei ght, .rrang,tf',ment , job t unct i on.
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L 1- irea, ro nbink ;c roened iat I way at USAC.
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I'HE EXPFRI.iF.NT AND EVAI.UAT[[ON Al' [)SAC

Settt ng

The setting t)r the experiment was the I)SAC otfice. The facility, which

has Ihout 48,000 sq it ot utice area distributed on a single fLour, is

dividt'd int o) tour I arge open of fice bays, each cont aining 80 to 100 persons.
Most Ott ices wer,_ semi-enclosed by standard, gray-green government parti-

Lions. 'he desks were standard government issue, and the cabinets, bookcases,

ond tables, and file cabinets were all standard furnishings supplied by

General Services Administration (GSA). Some managers had semi-private offices

surrounding the central open otfice space. There were also conference rooms,

<t technical library, a computer room, and a snack bar. Several training

classrooms were adjacent to the office areas and on both sides of the hall-
ways. Figure 1 shows the general layout and configuration of the spaces.

Figure 2 shows the configuration of typical workstations and the sur-
rounding environment. of the large open office areas. The overhead lighting

was standard fluorescent, the floors were tile, and there was almost no aes-
theically supportive decor, such as plants or paintings.

Since renovation of certain areas had already been planned for the summer

,)t 1980, this seemed a logical time for an experimental renovation. On the

basis of the renovation proposal, an implementation committee was formed to
develop design goals and conduct the research.

_Qr a c h

USA-CERL had already determined that one major problem with previous
r.tudes was their inability to draw design criteria-type implications from the

-' re3ults. Therefore, for this approach, survey and prototype data were

gathered and analyzed using the following steps:

I. Orientation. This phase of the study involved the documentation of

the present workstation modes layout. In addition, researchers coordinated

with the management and the space planning committee to determine the goals,
organizational structure, and need for job-related functional analysis of
individuals at the workstations.

2. Data Collection. A survey was administered to the employees to

determine their workstation needs.

3. Data Analysis. The survey data was analyzed. Summary statistics,

tre;ts ot significance, and regressions were run on some or all portions of the

data either by location within the facility or job function. The results were

used to evaluate hypotheses for constructing a prototype test area.

4. Design of the Prototype Area. A prototype area was selected to re-

relv new furniture. This area, which was located in a central portion of the

office building, had 18 to 20 workstations. Control groups were selected from

the s;ame area of the office. Several tentative prototype area plans were

developed, and one of these was selected as the prototyp,.

0p
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isomdTh.i r-;ul t; )I t his ina v-;is d'2ulVP iv ins ight 1 ito ways, to
~iclevte Sni,)c0 "COncmy, thereby redcn _:ollstructLiof expenlses.

Fa b I 1 ree II ;me ontereSt n nt irpr,,Iat ion possibi I it is. One
ift es liait hle st rongest va ab! t- at t ect In r t, petrcept iln ot ''adequacy of

are desk ;i oe .,pnd worksL.V i on IlIex ibi I ity . When ontered into the
r"IcreiSon equatiOns, these variatoles icc(o-i-O tor 45 to 71 percent ot the

ocal variance i n I th model. SIincP ihe -anal ysi s was done tor iallJo IO tune-
ton ,Iroups , rthis t Indtig s hould he relat Ivel y stable tor most- groups. 1Iis
i n. p is tha Lt the Lconct p aIt 'adequate space does not generally refer to the

)"" anIt: gurat ioll, hut jos eliI ad i; ,,ry locally r-,Lated to desk s e (most
i :d tai s 1 no ted ide'1,ua! e ii I.ti n GSA-tLype die sks) and to wo rkstra t ion lex-

t) y (altt aL I' accommodate di t terent tasks).

A genierai interprt at Lon ot these result LSWould first suggest that the
two maca1 r variables appearing in most of the regressions are very stable and

that, most I ndliidual s ire not as concerned with the size of their off ice as
they ire with ,;orkstat ion tlexibitlity. Therefore, for the job functions, the
percept)Lion ot s pace -is 'adequa te"l is a very work-related variable. The con-

* cept ot adequate privacy appears only in the regression model for supervisory
managyementL and functional analyst. Since people in the first function are
responsible tor personnel evaluation and consultation, it is not surprising
that this variable would appear. For others who do computer-related analysis

Ind do-sigo, the rwo major variables were desk size and workstation flexi-

DI bI ity.

!'able 13 shows the series of multiple regressions which use satistaction
'4 wih t irniture as the dependent variable and which try to identi ty maj]or corn-

,:inents across jlob functions. This model acCo1unts for a minimum If 44 perce!nt

or the- coral variance for each job category. It should also be noted that-
AlIt hooch the-re is some variation across job functions, the mnaior components
seem to be t urniture comfort and pride in furnituLre. These two co)mponent s
on si st en thy show up across most of the job tunct ion levei 5. ..\ Thouh '.ne

cn'mt orm t'actor does not appear in the supervi sory management- 4roU: rc7re-
,.;o)ns, this may be related to the tact that management has ditferont c'hair,

* chan 1-he rest of the occupants. These results imply that alt hoogh there ar

* iti~~'tmodel,; which may account. for t-he variance acrss b funct ion, it

compnens "t f' UrnI to ire comfort' (poal reltin t o *,he (chIa ir comlort ) a n e

n u ii It o i re t he t-wo mo,; I mpo rt anlt va r I 1a) 1 e' w I t b I [ t h I g1roUp).

Si I ;tact Ion with privacy at tht, workstation'' was Used as the dependent
lviriab.i re const ruct Molt iple regression models (Table 19). In this case,

plorogosion accounted for onlIy 221 to 42 percent ofthe total

'a r r,, . An inspect-ion of the equiations shows that two ma 'or factors seem to

)vrrrvacy" -and "conversations in my room disturb" variables. Lack of

(-oo:tr 'i t privacy is; the primary variable affecting the variance in the
regre-sIon model.
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In a private room, privacy can be controlled easily by shutting the

door. In open office areas, or in office areas that are partitioned for easy

access, control over privacy by design is more subtle. Control over privacy

in an open office area can be handled through partial partitioning, full par-

titioning, or small "do not disturb" signs. However, because of the organiza-

tional structure ot most teams at DSAC, control over privacy becomes more ot a

managerial variable. That is, team members who must work together require

constant intercommunication. It may be possible that for certain types ot Jot)

tunctions and otfice work environments, "control over privacy" will remain a

problem variable for all conditions. In the IBM study, privacy control was

handled by giving every computer-related jub function a private office with a

door that could be shut. This is an effective means of privacy control, but

is not necessarily cost-effective.
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Tabl[e 4

Room Occupancy in Room With Respondent

N I' l'felo Io . rt Room Wit tI Re p-id, ,i

1 2-4 5-7 8-1O N

, .,1 2 .r 2.6 9. 7 41

I !.> j. 'i)) 8.1 61.2 13.3 '8

,m , .t Ii.I) 12.3 5 .t 15.0 73

t-,iwo i t, Niri i'+"- 7.8 2.8 30)./ 52.8 36

25.9 7.4 14.8 1.2 21

i. ir, ,r., 20.0 6.7 18.) I

N - 'hr+

i t u, t. iii; itu iii' ririirs wi r V .tripairiry of S to 7 lrldlvlirrals
Si, I W'it hi . -r mtii'i pt . r-relati grioupi of programmr, sys;tens airilyst

I I i l ' l wii t . Iri Ile., , ;t I rig lrraugn,.,rrf at iISAC, th is Is It
r I , Is 1-;t 1 f, off ire ir, t; with rrrrnr sort of Learn strurr',tre

I i t,) tit ll-; sItz . ihtwever, as higlier room oci'r pily t il s to
rv i -r ,Ii. -r i j.l j IIah.ir rqi, some oiroiirl.; qho lld h itltli- to re-

. pi. r t r urrir , 'rifal -y tiri,,ii wlr iis' 1)f part it ,lois, -rr ls,

Table 5

Conferences/Week by Job Function*

4 ,, w | -) "-1.2 22.O

Pr, . 72.2 12.4 2. 2 2.0t

,. r l. ' h .2 23.2 7.2 1 .4

, ;iii N or'', 1.1 88 . 5.6 2.8 2.8

+3. 33.6 . 1/. r).'r 0. S)

N = 300

-, ' :, . ;. , .'{ Wt ,r d ir r;" i, .r .t' ;ir, mire thrn I 0
.; ur r,, I. ii) ii r i InI i, o"h' ii rmr niiggrs, who

i f r i 1 1, . r I . ri. I' if 1 a,r,n t sI i ornIrr, roI rq 'q

I rinit I, IrV I, II Irii I sr t'l )riof vlt; i r

S wI" i ' i t I- In ri i n, ' '; i I' ) r V :I V it. if ti r
,i , Iw i i I fi t i ' i lI l I rl t I i r, , ii. 

1 
ti , * ri I n omhrrh r of ni - S

.. I .ri nr *r -r , l r "11"; .1 t .. r II I [-i t ol, Irsl! , w it
i- h, r , o | I. , ii *r.rile , i. writ iy 1-lrd It I I-"

...... I , , r I fIr Ili- l t i. Fr in I rrvlw ., It VI ' IWI; l,.,i l

t nf r , rnrs r ;iriri-1irrii i i rI n rir Ii ;,Ii h1-41 4 1 r.
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1'ablto 6

Pile Adeqiacy by Job Fonct ion

I nadequat e Neut ra I Adequat e

Mana,',ement 36.6% 17. 3 46.2

C Compiter Prog. 45.1 25.3 29.7

Syst ems Analyst 44.6 20.0 35.4

FPmctional Analyst 52.8 19.5 27.8

Clerk 51.8 11.2 37.0

Secretary 22.2 33.3 44.5

N 289

TabLe 7

Dead File Drawers by Job Function

CT
1-2 3-6 7-10

Management 32.0% 46.0 20.0

Computer Prog. 39.5 36.8 21.1

Systems Analyst 29.8 54.4 10.5

Functional Analyst 45.5 30.3 21.2

Clerk 28.0 52.0 12.0

Secretary 17.6 76.5 5.9

N 258

*p ,,,se tables are interesting in that they suggest other than a design solution
• to a problem. The general tendency seems to show that the filing space is

m;,'Mwhat inadequate across mcst groups, except for the clerks. The functional
analyst, systems analyst, and programmer all suggest inadequate space, yet
thse are the same job groups which indicated very large percentages of dead
tile drawers "under their personal control." An inspection of the dead-file
drawer table reveals a strong need for a house-cleaning by job function,
rather than an addition of more file space. Even discounting the fact that 0
part of the responses may be related to the larger size of computer listings,
the most cost-effective action is internal, not additional procurement of

torni rur to solve this problem.
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Tabl e 8

Number of Working Desk Drawers*
Required for an "Adequate" Rating

I Drawer 2 Drawer 2+ Drawers S

Management 48.37% 13.8 37.9

Computer Programmer 33.3 25.0 41.7

Systems Anal yst 39.3 14.3 46.4 0

Functional Analyst 45.5 9.1 45.5

Clerk 66.7 16.7 16.7

Secretary 55.6 22.2 22.2

,Not counting desk pencil drawer.

Table 9

Number of File Cabinet Drawers

Required for an "Adequate" Rating

0 Drawers 1-2 Drawers 3 Drawers* N

Management 25.9% 26.0 40.7 27

Computer Prog. 23.3 40.0 36.7 30

Systein Analyst 17.4 56.6 21.7 28

Functional Analyst 0.0 30.0 70.0 10

Clerk 0.0 45.5 54.5 12

Secretary 0.0 37.5 62.5 8

'Since common procurement practice only allows two- and four-drawer cabinets,
three- and four-drawer cabinets are combined here.

'he combination of Table 8 and Table 9 suggests the distribution of required
0iling space to generate a rating of "adequate" on the "adequacy of filing

,pace" question. Those respondents who, by job function, rated their filing
space "adequate" were analyzed in sub-groups to determine the best distribu-
utin ot drawers in desks and drawers in file cabinets. Although the number of

rf'spondents in each category is small (only those with "adequate" rating), the
trquenc es give some idea of the general distribution required to satisfy
Stil ing storage needs. It should be noted that some percentage of these fre-

l uoncies will be made up of computer listings, and therefore may require
turther adjustment if a Wright line tile, or equivalent, is used.



Table 10

Chalkboard Useful.

No Neutral Yes

M.anagement 22.6% 13.2 64.1

Computer Programmer 63.5 20.4 15.6 O

Systems Analyst 52.2 26.1 21.7

Funct Lonal Analyst 58.3 30.6 11.1

Clerk 92.3 3.8 3.8

Sec re tary 83.4 5.6 11.1

N = 298

Table Ii

Tackboard for Graphics Useful

No Neutral Yes

,anagement 30.14 37.2 22.6

:omputer Programmer 54.7 28.9 16.5

3ystms Analyst 46.0 39.1 14.4

Functitonal Analyst 61.1 27.8 11.2

C Ierk 79.1 12.5 8.3

Sc,'7re tary 66.7 10.2 22.3

N = 297

lii terms of accessories at the workstaition, it is very interesting to note 0
tat the only group reilly finding a need for a chalkboard is the managers.
rh,, computer-related groups rather strongly indicate a neutral or negative
d,,;Ire to have_ one. The second question was intended to determine if tack-
boards were useful to the design of the workstation. Again, only the mana-

r,,,-rlal level showed amy preference at all for this amenity, and even then a
moderate Interest.
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7 )ESIGN ANt rEVAI.JAT ON OF PROI'OTYPE AREA

A series ,7 poss bI, Workst[ation arrangements was designed based on the

sIrVey result.s. .h!e designs ould be used to construct a general prototype

ir,.i tior 18 peop,' ?h s a r7a woul d then be rated and the resu Lts compared tD

n 1se ot a cOnt ro ,r rup

Figure 7 represents the designs that were drawn up to solve the problems

den Litied during the in tial survey. The workstations are arranged by job

:iic' ion (keeping in mind that private offices were not part of the branch

;eIected for renovation) and the final layout determined from a match with the

team tunctional requirements. Actions taken to renovate the furnishings were

L jiscussed in Chapter 5.

',he esi,,n hypothesis was that thesoz renovations would Improve overall

at istac' ion ith workstations and furnishings and perhaps improve ove i

productivitv. t The impprovements were successful, the changes couLd be the

basis t or renovat ing ,ho ent Ire DSAC floor area. There were several o'her

solutions which might have had the same positive effects ,4. ;y;yst,-ms tar i-

tore, all private )ttices, new standard furniture, etc.), :t" n' y ;er-v t

part of the overall exper:mentat design for this study.

The prototype area had al ready been s,, ected by 18 ma-.,t ,' A . '.h 18

people in this area were interviewed to determi-e t.heyr :s ."

branch. Figure 8 shows the prototype area netore ,->.a' : r. 'v rta::n U

the proposed workstations shown in Figure 7 , it "he:- 0 - r',

produced an approved layout (see Figure 8).

Evaluation Results of the Prototype Experiment

Figure 9 shows photographs of the completed pr-t., ve tvv'it Y1 '.
Figures 1Oa, b, dnd c contain the working details on which the renovation was

based. ['he profiles in Figures 11, 12, and 13 compare the pre- and post-

renovation results of the prototype and control groups. The res-ults are

p~otted on the five-point Likert scale. The profiles are presented tor com-

parison with the following distinctions: (1) the solid heavv line is the

POST-RENOVATION PROTOTYPE, (2) the dashed line is the PRE-RENOVATION PROTOTYPE

(i.e., the "before" condition), and (3) the shaded band represents the range

!or the CONTROL GROUP in the "betore" and "after" conditions, with the right

side of the band being the PRE-RENOVATION CONTROL and the lett side ot the

oand being the POST-RENOVATION CONTROL.

Inspection of the three profiles shows the shifts in attitude ratings in

terms of each scale. A series ot two-tailed T tests was run to determine if

There were statistically significant changes; the mean scores were compared in

the "before ,and after" PROTOTYPE and in the "before and after" CONTROL

,roups. (Under ideal circumstances, one would expect few or no changes in the

control group.) Significant differences are given on the profile. A signiti-

cant difference in mean scores (at the .05 level) between the "before" and

"after" conditions for the PROTOTYPE is represented by the letter "p," and
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Overal , the only privacy tactor showing a sinit g i cant tteran,

bet ore" nd "ait ter" condit ions !or t h- prot Otype group was "people nrt.r ,

'h, room and distu rbing me"; therp was no d it torenct,_ on any (i tht, :on r,,:

,,roup scales. T'here were some shifts toward positive ratings tor tne pro -

:ype group on scales ot noise, controb ovpr privacy, and visual di-trit re ,:

however, those are only signiticant at hON .10 level, not at toe .05 ,,..:

; c,cted wor this inalysis. Theretore, there were not many si 4 ti ca:'

:miriver nts in privacy. However, it is nit clear it thk 'was dwe 1, t, -

;,cn parame ers or to the actual nat ure it the work onct ion 'i o in :, - i7

hree regr-s-in mhodel s w, e used to evaluat t ihe sicce- or ,' -

7ype and the stabi . ty ot the variables. These were concerneo with :K- "ir,

1 So Space occupies is adoqliat o tor my tasks," the "privacy I hav i.

:.r mv tasks," and "satistaction with Eurniture generally." Each o, t .-5,

-- <c,,s s:ns was run on pre-rtnovation, post-renovation, and pre- and pn-t -

,,, irol 4roups to compare the shift in variables. Since a variable in a r-

,rns-on equation suggests that the item it represents is important in

icc-irtn4 t)r some portion ot the model variance, the appearance or absen:-,

A rhit variable in a "belore and after" condition indicates that some chav,2

: e. e mination ot a variable in a regression model in the aft r c-rad-
":,n >.e; nor indicate that there is a general improvement in satisfaction

bt simply that that particular variable is no longer a problem to

", people involved in the experiment. Theretore, it is possible to identity

K ,w the variables appear in the "before" and "after" conditions and determine

which ait tnem may be more important for design corclusions. Table 20 do-

wrri,-s the major variables selected for regression modeling and int, 'r r.ts

IP-:.r resu ts.

Table 20

Re4ression Models for Adequate Area

Question: "Ihe Area My Space Occupies is

Adequate tor My Tasks"

R 2

?'r 0ii/iv io: Area Adequiate = 1.13 + .585 (Flex. .34
worksta! ion)

r-i ',,r r-, : Area Ade 1,iat - -. 835 + . 57 ( aiesk qin ) .17

+ .33 (FIl-x. w r,sat ion) + .294 (Stora,',,0
iWqiate)

;t -- i,, )v'at ion: Ar,-i Ad iuate - -. 497 + .734 (iinsk si,) .12
./93 (Adequat , pri vacy)

'o - C, iit rod I Ar,,-i Adto , 1 .249 + .890 (Fi,,x. .50

rorksr at ion)
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;o wr k,; tat or)1 ii~ 1w 1 .:crMMOda1t0 (iti terent casks I s a problIem inl
rtre or t he t our c:riid i rons. Orcip~inL s perceive thi s rather 1 ntangi bl e varl -

V. Ib" ju I Ike i mportaini . ht variable onl y di sappears t rom the rfogression
t ho post -renovaL onl coild i ol-i* i od i at ig that the des i gn ror the new

.rku;tatitons has oi iminated it ais an irri int . However, in the post-renova-
on~~~~~~ cod o, ocr ih idequacy oi pri vacy and desk size sntd

hi 4sin adequacy of i privacy are- !no sr onde r t-nod when vi ewed in the context
.ti tirtv-icy rkeeross ions (Tatble 21). s;inck- his variable now seems to be

.importaint :ind is also :1 post-renOvalt on) problem. I'he desk size factor
11)1) e ,i r i ao n , w h I Ie Ic -( it d i noI in tht, pro-rono vat ion cond it ion. TPhe

r-IIVeitesk-s had s c;irroe ion iit wh.n ch i ook oip some space on the desk
eit,. 111 1 -;hotli ", [iot. hive cik e hi s- vair iable to be a probl em ; however,

i.0 c-, itrO ir,1i t, 0. rrm a des,:k sur ace. to -storage carrelIs ) I s
rr-ic C ~ I ,; , v idoquoat. A possilble exlii anlat ion i s that at ter the reno-
, ion , maiy o t th1 a rg, tables ,wh i ch were torme r Iy used to Lay out computer

Ta blIe 2 1

Re-,,rt-ss ion Models ior Adequate Privacy

QutLi on: "'The Privacy 1 Have Is Adequate For My Tasks"

R 2  N

Pr-R-enovat Ion: Privacy Adequate 5.80 - .870 (Telephone .59 15
d is tu0rbs )

-cnrl Privacy Adequate = 5.96 - .485 (Telephone .45 27

disturbs) - .454 (Conversation disturbs)
ot-oto: Privacy Adequate =5.18 - .643 (Conversation .23 28

disturbs)

ut-Re.nov;ation: Privacy Adequate = 2.14 - .850 (Noise through .53 15
Walls) + .662 (Control over privacy)

lable 21 summarizes thne adequacy of privacy in the "before" and "after"
on)rdit ions tor the control and renovation groups. Privacy regression compar-
1sons can provide some interesting interpretation. Although phone noise is
.- rCeived as a problem in pro-renovation and pre-control, it is not a problem
- -ither post-condition. in the control group, conversational noise con-
fiesik to he a problem, which one would expect, since no changes were made.

* ~ ~ mvr, in the postL-reno'atitln. noise through walls and control over privacy
'r" percoived t-o be problems. In the pre-renovation conditions, there were

t wal;s sepiratilng, ineiv.'idoalS. Therefore, the addition ot walls or parti-
* 'ms btcweeon workstat ions should have increased overall privacy. However,

t tnw orstt-onlaott.gives the perception that there is nonoise through

the wals, since wallIn are now there.

Tho e degree( ot control over personal privacy is a more difficult. variable
to itterprot. .S inc,, th fi rotor ype experiment al group was initilallty charac-
nr i zd a,; havi ng a st rong need for teamwork. and consul tat ive interact ion, i t

a ppare2nt that there would still be some intrusion of workstation areas. By

lowering the workstation partition area to provid for quick conferencing, the

desi i goer may have lowered the degree of "control over pri vacy." However,
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Product ivity Evaluation Models

Productivity has always been a difficult concept to measure, particularly

ta;r white-collar workers, since their products are somewhat intangible (e.g.,

a computer program). Also, at a professional Level, it is generaly assumed

That the employee will work to the best of his ability and will be self-

mot iated. Because of these difficulties, there are few productivity models

tor white collar work.

Researchers decided to construct a reasonable and logical model for pro-

ductivity enhancement. The model would be i way to compare "before" and

'aiter" conditions jithin the office setting. Although changes in management

direction and changes in emphasis would atfect ratings, it was thought that

the model would still be useful in determining changes in the prototype test

a rea.

A two-part approach was used to develop the model. The first part would

measure physical variables (e.g., time away from desk). It was assumed that

these variables might show improvement after renovation. The variables were

qelected from survey questions which the respondents answered subjectively;

the responses were of a type that could be verified by observation. The

second part of the approach would be selecting variables that would be subjec-

tively evaluated, non-observable, and able to be constructed into a produc-

tivity scoring model. The combined improvement in both approaches could
indicate productivity increases.

c.V W , / , .::,:,z:" !A ; / * adrcy'z es

Time spent by an employee at his desk is a self-rated measure. If an
individual is at his desk, he is assumed to be doing something work-related.

'here were three components to this factor of the productivity model: time
spent writing, reading, and thinking (all were answered in previous ques-
Lions). The assumption is that if more time is spent in any of these activi-
ties and thus, more time spent at the desk, the individual must be working
harder (see 'Tables 23 and 24).

Table 23

Time Seated at Desk

Hours Prototype (%) Control (%)

1-2 0 0
e' -enovat i ,n 2-3 0 0

3-4 20.0 3.6
4 + 80.0 96.4

1-2 0 0

LI V,: ti'; 2-3 0 6.9

3-4 11.1 6.9

4+ 88.9 86.2
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t i k h W , f. , I t b sk

rl) t o pe(, Cont ro)

Sr 1 2 6. 26. 51

Or,-Rnovat "o)n Ro:id 14. 0 23.7"

1'h i k 27. 31 22.14

W ri t o 25.'4 20. 1 %

4k' -R [Iovat On Read 20, 5 2 1 4

I'hi k 26. 0 3 3.014

[ t is appa rent t ha t h e sca I es used in thi s survey are not compLete
rl) ha1di h ,a!,t ideqo itely. At Ieast 80 percent of the work rs an

ach srup ,pend mor e nan 4 hours at their desks. Therefore, this quest ian

I lo he Iptu[ . ;w ow ,'or, 4hen ,1sked to rate their activities -It their desk .
me u 1f t r r' ,.i c ,s appeard . ['able 24 su gests thatn ost-ren0va ion pr,-

otype OccupantS spont ).) percenit more Lime reading at their desks. It I i so

appears that the control ,troup now spends more Ltime Lhinking than previous v

0 hkt. thi s Ls di It icu I to zit.,rpret. properly. The smail improvement in the

radoing act vit i; a ,ke.ry weak indication that producLivity may be improved.

In terms ot selt-rated distances for work-related conversations, Table 25

',veal s that. Longer di st-ances were t raveled after renovatton; i .e. , workers

,ire walking Longer distances to coordinate work-related problems. lowever,

this data must be reviewed in con junction with 'Fable 26, which relates the

number ot business-related trips away from the workstation per day.

Fable 25

l)istance for Work-Related Conversations

[)i stance

Fee t,) Prototype () Control Group (7

0-5 0.0l 1.1
4r,-R.nvat o n 5-10 40.0 10.7

10-20 26. 1 23.6
20+ 13. 1 53.6

0-5 0.1) 3.6
. -R(no,;.it ion 5-Il0 29.4 32.

10-20 47.1 42.9
0 20+ 2 3. 5 21 .4

0 9

9; : i .. ]



Table 26

Number of Business-Related rri ps Per Day Away From Desk

No. of Trips Prototype (%) Control Group (%)

1-3 46.7 39.3

Or e-Renovart ion 4-5 26.6 21.4 .

6-10 13.4 28.6

1i+ 13.4 10.8

1-3 18.9 28.6

' "st-Renovat 10n 4-5 43.8 28.6

6-10 37.6 32.2 0

11+ 0.0 10.7

Table 2b shows that the percentage of business-related trips in the post-

renovation condition has decreased dramatically in the one to three trips-per-

day range, but has evened out in the mid-range. Also, there are no responses

in the 15+ range in the "after" condition, indicating that the top end of the

scales tor numerous trips was reduced.

In terms ot the data in 'Fable 25, this means that there are generally

fewer trips being made at the scale extremes. This indicates that the worker

must be somewhat more productive, since he seems to be selecting longer, but

seemingly more necessary, trips away from his workstation.

Distractions and interruptions indicate a lack of control over privacy

and a hindrance to productive work. They can be deemed negative indicators ot

productivity. Tables 27 and 28 suggest some interesting interpretations.

Fable 27

Frequency of Interruptions/Desk/Day

No_._[_ nter. Prototype_(%) Control Croup (%)

0-2 26.7 14.8

Pre-Renovation 3-5 26.7 25.9

6-10 26.7 18.5

11+ 20.0 40.7

* 0-2 20.0 11.5

0 ),it.-Renovat ion 3-5 40.0 19.2

6-10 26.6 49.9

I1+ 13.4 19.1
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4-4 0. 0 50. L

L 11-20 i 3. 1 1.2
21+ i 3.4 0.0

0-4 49.9 1 . 5
-R. 0U 5l ) 357 38. 3

IL-20 14.2 38.4
I + 14 1 . 4+

1"1)i,. 7 ,, e chinge in th r,,,uefncv ) t oft-rep)or' d n cnrte r'p-

t i r n, Ja Y . , 1 this lack ot si gnit icInt change could indicate that ( I

i ?her r -rn, ,t ) m a do n, ditference in these variables or (2) the organi-
',i' I inM.' .,;:, a Ct required tor the work remained the same, and there-
Are, aith ,ne 1,'eL ot work ettort maintained, one would expect no change.

2inle 28 <h,,ws itt le changre in the trequency ot distractions at the desk
JiLrit4 Th,, ,Jav in -ther the "before" or "atter" conditions. There are not
,,1OugPh ;arables in the survey to determine whether these items can be used as

:rodctivitv indicators tor the observable model.

Fher, , have beon some studies of the effect of the physical environment on
:, 1dcti''i ty. The most notable of these 9 defines productvity in terms of an
Autcatina; model; i.e., earned 2ollege credits per unit of floor area. This
;./v determined that. the use of new furnishings promoted a higher space uti4-

ita1 ion, and theretore more 'production of earned credits" per unit floor
Ir,,a,. Howe.ver, this detinition is not directly applicable to the DSAC study,

-,c, i, titplit i s much harder to de I re in terms ot logic and tunctionaI
-,,mp ;tr ,;upport 4'7stc ms.

• n .rlo by 'Lindc [0 provides another discussion L)I productivity in
- n e)' Ierat ion 01 Iarie corporati ons and the determination of

I.r;. ccwv';r, Thui study relates productivLy to business costs--a set
, "r', V -av .rm heorkt-at ion to have any meaning for

. r has present *d the relationship between the envi ronment and
. ,.i i i aI , t ,ct,, by some aspect s of faci tLv design. He has

. , ' it, ,it id,'; ct cnrporaLe managers toward their start mav be

t ,) ,) d; I'ei t i tY (lo rman M iI I or Research Co r po rat i on

SA .'f" Prhict i y,' muir al lFnejnoer (Mav 1976).
A. . , , M i,, i,.' 'A I h, Wenr i .nvi ronminlt (Htl chinson, Benhaim,
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changed by changes in the physical environment. This thesis is part of the
basis for the construction of the DSAC productivity model.

To create a logical and valid productivity score, we must first recognize -
that we are dealing with an intellectual environment in which the product may
he improved Logic for a sophisticated computer program (i.e., a mental pro-
duct). Then, we must take the individual scores for respondents to each of
the survey items mentioned above, normalize the individual scores to make sure
all variables are being measured on the same dimensionless scale, and then

j compute an overall productivity score. Finally, this score must be compared
with the control group scores to determine if the four-way experimental design

indicated a statistically significant improvement, thereby suggesting that
productivity was truly improved. Since the only known change in the prototype

area was the implementation of the renovation design itself, the change, if

any, must be attributed to the new prototype; therefore, the null hypothesis
that "the renovation does not make a difference to productivity" must be re-

]ec ted.

The productivity model which was considered best consisted of three com-
ponents in Eq 1.

4Productivity score = (standards of quality) + (managerial (Eq 11
sllmulation and direction) + (perceived productivity and
relationship to other groups)

The first action in verifying productivity improvements is to examine the
tabular results from the frequencies to the three questions which make up the
model. These are summarized in Tables 29, 30, and 31.

Table 29

U Quality Standards
Management Emphasizes

High-Performance Standards

Prototype Control

Pre-Renovation 40% 54%

Post-Renovation 88% 39%

N=18 N=28
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l'ab I o 30

Port ormance Standards

Minaaomtnt Shnws How ro -4
Improve Pf-tormance

Prototype? Control

Pre-Renovat ion 40% 28% 0

Post-Renovation 18% 22%

N=18 N=28

Table 31

Productivity Comparison

Branch Is More Productive Than Other Branches

Prototype Control

Pre-Renovation 53% 57% 

Post-Renovation 94% 54%

N=18 N=28

An examination of the individual performance percentages for the three

components indicates some interesting tendencies. In the tables for quality

standards and productivity, there is a rather dramatic increase in the post-
renovation prototype; this indicates that these variables are being affected

by the change in environment. However, there is a decrease in the table on
management's intent to improve performance. In fact, the greatest change is

in the post-renovation prototype. Interpreting this change is difficult,
since there are many possibilities. For example, did the work character

change for the occupants; is the N too small to determine a shift (the occu-
pants rating this variable ngf-eatively remained stable in all cells); or does
manavoment nee d to exercise much less control in the renovated prototype?

r ,1 hy, thr. o a ma jor improv'mem t in two of the three parameters, with a

, ift ciit interprotation in t ho third.

Now the construction ot the normalized productivity model can be

examined. The first factor was quality standards--a managerial factor. This
tactor was selected because it represents the maintenance of certain quality

standards for the type of work being done. This indicates that more produc-
tivity is nG necessarily better productivity and therefore sets a minimum for 0
the quality of being accepted.



'he component is management 's attempts to improve individual employee

pertrmance; i.e., managers are exercising their authority tor the good ot the

groip in order to improve the working capability and productivity )t ndi-
,'iduala empl IoeeS wit hi n t hei r t earns. Together, these two tactors represent ,

managzerial ;upervisorv input into the productivity model.

Fina lv, there is the fact(or ot perceived productivity; i.e., a "my group
m()re prodiictixe than your group' type o t measure. Thi s is a subjective

,valu at ion by the survey respondent, since there are no dir.ct measures of

rhis type ot productivitv. T his seit-related question represents the peer 0
.roop evaluation ot retat!Ve productivity. Table 32 gives t-he productivity
sc,)res tor the four 4roups.

1'able 32

NormalK.Ied Productivity Model Scores

Prototype Control Croups

,'re-Renovat ion .64 1.52

P'st -Repiovat i on 5.2 1 .42

N = 18 N = 18

(Sign. increase (Sign. decrease

at .05 level) at .05 level)

The null hypothesis (of no change) was then rejected and it was assumed

that the major renovation change in the organization's operation over the

,xperimental period was responsible for the improvement in productivity. How-

ever, the degree of improvement cannot be stated with certainty; also, it is

not known exactly how the renovation affects all the variables. However,

within the limits of the model, it can be stated that there is statistically

significant improvement in the productivity score, which may be attributable

to the specific design features of the prototype area.
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Fhe mt hodo~ogy used in this study ind the data it. produced show that
1 t1i1 ;pec,. ! c const raints , it- i s possible to evaluate an off ice environmen,

1i:0l () recommend designi tactors which wiIl improve habitabili ty satistac-
onIT. Such recommendatilons identify major problem areas which need the atten-
1011It de"signer-s ITnd architects .. These problems may be solved to some extent

ni cntase atren onto layout design, f lexi bi I itarea, and organizat ion
2: ir I,:r.

At I)SAC, paaeeswere identified which are mainly job-related and
at "d ',I(, operat i eons or modern computer rechno logy. Al though the DSAC2

I ironMeTWI is not- that- or aI Typical- modern office, the employees do work with
.1' 1LOIte (:OMpit or t echno logdy.
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:or-,nn can ;tilt he rated highlyv. Finally, privacy in most computer-related
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office environment
US Army Corps
of Engineers dia / dsac study

Construction En(neetinq
Research Liborator y

office research and planning study

A study to determine the best means of improving office space for
the DLA/Defense Systems Automation Center has been requested. The
purpose of this study is to determine the opinions, preferences and a
consensus of complaints about offices that will help the designers to
improve the efficiency, comfort and attractiveness of your building.
As a resident of your office area, your experience, opinions and
preferences will be highly valuable sources of information to the
designer concerning layout, comfort and general features of decor and
construction.

This questionnaire represents a portion of that study. Your help
in answering items on this questionnaire will provide a basis for improving
the office situation at DSAC. This questionnaire is divided into three
sections:

Section I Work Area Evaluation dealing with your immediate S
work area.

Section II Activity and Equipment Analysis dealing with your
functional needs

Section III Work Environment dealing with organizational operations

The information requested by this survey will be used for research
purposes only and all responses will be held in strict confidence. Your
name will not be linked with your answers which will be used only for
statistical summaries of the data.

Please complete the questionnaire before the next day and return it
to one of CERL's representatives, or a common pick-up point.

Your cooperation and assistance are greatly appreciated. If you have
any ques-tinns, please contact one of the CERL's researchers or call me at
the FTS number below.

Dr. Charles C. Lozar
Research Architect
Principal Investigator
(FTS 958-7247)
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BACKGROUND 1N FOR. ATIONj

169. Sex: Female ____Male 23 Branch or organization symbol 23 25

170. Discipline (Professional) 
26 27

171. Mly room number is _ (If not assigned a specific room then
indicate where most work is done )I 8 30

172. How many years of education have you completed? (After high school) 
3' 32

173. Check the highest degree obtained. 
3

1. Not a high school graduate 4. Bachelor's degree
2. High school diploma 5. Master's degree
3. Junior College degree 6. Doctorate
7. Post-Doctoral work

174. Are you defined by regulations as:

1. Supervisor 4. Function Analyst
2. Computer Programmer 5. Data Processing Clerk
3. Systems Analyst 6. Secretary

175. Do you have a professional certification? 1. Yes 2. No 3

176. How many years have you worked here? Yrs. 36 1R

177. What is your present pay grade? (GS Level) q

178. Is your appointment: 1. Permanent 2. Temporary 1

179. To the best of your ability, indicate the 2ercentage of time you
spend in each of the following activities during an average day.
The total should equal 100% (select only those activities that
apply).

-Writing _2 Thinking 49

_ Reading 4*3 Drawings 50

Talking __ Painting 51

Layout '4 Typing 52 0

_ Filing *6 Sorting 53

Collating 7  Mailing 54

.Other 4 A 1T0 OTAL

130. If ;ou have any suggestions for improving offices or if you
wish to comment on anything not covered in the questionnaire, please
do so below. (Do so below or on reverse side)

0



FCLD D

166. If you were to paint your area, what would you choose as
the ',1AIN COLOR or COLOR SCHEME? (circle one) 18

R
RED or SHADES OF RED.............. I
GREEN or SHADES OF GREEN ...........2

BLUE or SHADES OF BLUE .............. 3
BROWN or SHADES OF BROWN ............ 4
YELLOW or SHADES OF YELLOW .......... 5
ORANGE or SHADES OF ORANGE .......... 6
OTHER (specify) .......................

167. Would you prefer your color scheme: '9

Brightly colored rooms 1
Subdued colored rooms 2
Neutral colored rooms 3
Two colors in one room 4
One major color with accents 5

2
168. There could be a number of decor items displayed in the halls. If 20-2 1

you had your choice, what would you like to see displayed in
hallways.

Representational paintings

Abstract modern paintings

__Displays of research

DLA recent work

Automation related paintings

____Absolutely nothing on walls

Sculpture hung on walls

Areas for personal displays of employee's work

_ Superqraphic symbols identifying functional areas

Other
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Tre Zaboratorg' exists in an open site. Some aspects of the
landsccing may be irportant to you. Please indicate your agreement
or disagreerment with the folZonrng statements.

_.

W. C )
4) M~ S.-

W - - -

SITE AND LANDSCAPING >. .,

•r- i-- 0) r- r"~

156. Finding parking place close to the building
is a problem

157. I like to spend time outdoors during my lunch
hour

158. The inclusion of more trees around the 11
building would improve its looks

159. I enjoy watchino activity outside while 12

work ing.
160. The landscaping makes this a pleasant place 13

to be

161. 1 would like more outdoor recreation spots such
as benches, covered places, etc. :

162. wuuid enjoy plants in the interior of the
building

163. Going outside during the day helps my ability 1

to concentrate

164. The size of the parking lot is adequate 17

165. What single action would most improve the quality of the landscaping.

:Th m :r xc a c of coffee would be a great help in continuing...
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[PARTS OF THE OFFICE E.VIRONMENT

A bui ding if made of many parts such as haZZs, coference

roo', ecc. Your ratings of these components will help in an overall

eva l ation or o s:.-' space.
HALLWAYS

125. colorful 
drab ss

126. interesting 
boring 56

127. dark 
light 57

128. clean 
dirty 58

129. friendly 
hostile 59

130. beautiful . : . .: ugly 60

RECEPTIONIST AREA

131. colorful 
drab 61

132. interesting .: . : : . boring 62

133. dark 
light 63

134. clean 
dirty 64

135. friendly hostile 65

136. beautiful . : .: ugly 66

CONFERENCE ROOMS

137. colorful drab 67 l

138. interesting 
boring 68

139. dark 
light 69

140. clean 
dirty 70

141. friendly 
hostile 71

142. beautiful 
ugly 72

143. adequate : - . : . . inadequate 73

SNACKBAR (IF APPLICABLE)

144. colorful 
drab 7

145. interesting 
boring 75

146. dark 
light 76

147. clean dirty 7

148. friendly 
hostile 78

149. beautiful 
ugly 7 80

150. adequate : inadequate 3 1

LIBRARY (IF APPLICABLE)
151. colorful drab 2

152. interesting boring 3

153. dark light 4

154. clean dirty 5

155. friendly hostile 6

156. beautiful" ugly

157. adequate • inadequate 8
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IMAGE OF THE BUILD=ING

The exterior of the DLA building presents an image to the public,
consultants, ard new employees. Please indicate your rating of the
exterior i- ze of the DLA building on the scales below by placing a
check mrar close to the adjective which best doscribes some attribute
of the exterior. Rate all scales.

102. common unique 32 0

103. dark ::: light 33

104. useful useless 34

105. delicate : : : : rugged 35

106. active passive 36

107. ordered : chaotic 37

108. old new 38

109. colorless : : . . colorful 39

110. flexible __ : . : . rigid 40

111. expensive : . : : . inexpensive 41

112. calming __ . : . . exciting 42

113. small : large 43

114. simple complex 4

115. pleasing :__ . : . annoying 45

116. formal casual 46

117. dull bright 47

118. friendly _ : : : . _ hostile 48

119. boring interesting 49

120. generous _ frugal 50

121. traditional ":: contemporary 51

122. beautiful • :: : ugly 52

123. subdued : vibrant 53

124. cheerful sad 54
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PERSONALIZATION OF WORK STATION e

We aZZ tend to bring parts of our lives into the office setting.
Sometimes we br ing in objects that symbolize aspects of our Lives and
place them in tke office areas. The folZowing questions deaL with this
kind of persorzauization.

97. Do you bring objects from home or elsewhere with which to decorate
your room or work station?

Yes No (if no skip to question 102) 29

98. If yes, please indicate the type of objects you bring. Circle

one or more.

I. Photos 8. Desk ornaments 30-31

2. Pictures 9. Wall hangings

3. Posters 10. Certificates, awards

4. Pencil holders 11. Personal lamp

5. Coffee cups 12. Radio

6. Personal books 13. Clock
0

7. Plant 14. Other

99. Can you explain, in your own words, why you bring these items to
the office setting?

0

100. Do your friends talk about these items when visiting your work station?

I01. Does your lIork station accommodate this form of personalization or
would you prefer more places to put your items.

75
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PRIVACY IN WORK STATION

.Prvacy has many definitions, but seems to be a concept related to
t;:, nature of your tasks at your work station and in your room. Please
inacate your degree of agreement with the followirg statements.

CA )
S- 0)

Cx >_1

88. Conversations in my room disturb my ability to
concentrate : : :20

89. 1 can hear noise thru the walls of my office : : : :21

90. People keep coming into my room and disturbing me : : : 22

91. The telephones in my room are a noise irritant 2 3

92. 1 have a high degree of control overy my privacy
in my room 24 :a

93. 1 have many visual distractions in my office
which are disturbing :2::5

94. My jo_b requires a high degree of concentration : : : :26

95. Total number of people in my room is 27

96. Number of people I can see while sitting at my desk is 28
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ELECTRICAL OUTLETS IN ROOM

80. Sufficient number : : • : : Insufficient number

81. Well located • : .: Poorly located

AIR CONDITIONING AND HEATING IN ROOM

82. Air Conditioning Air Conditioning
Adequate Not Adequate 5

83. Heating Adequate : : : Heating Inadequate

84. Easy to Adjust : Hard to Adjust 7

85. 1 am comfortable I am uncomfortable

in most seasons in most seasons

THERMAL COMFORT AT WORK STATION

86. Please rate the Thermal Conditions at your work station now as you
are completing this questionnaire.

Cold

Cool

Slightly Cool 0

Comforta ,i e

Slightly Warm

Warm

Hot

87. Please indicate which items of clothing best describe your apparel

right now. Clothing has a significant effect upon thermal comfort and
needs to be accounted for in our analysis.

Slacks pluS: short sleeve shirt skirt-

long sleeve shirt slacks

undershirt blouse_

sweater or sweater ve t- sweater-__

suit coat or sports jacket__ jacket_
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FLOORING IN ROOM

*64. Satisfactory Unsatisfactory 67

65. Clean Dirty

66. In good repair __In poor repair 69

67. Attractive .__Unattractive 
70

CEILING IN ROOM

68. Satisfactory Unsatisfactory 71

69. In good repair __In poor repair 7

70. Attractive finish . . . .Unattractive finish 7

WALLS IN ROOM

71. Satisfactory __Unsatisfactory 7

72. Easy to clean Difficult to clean 7

73. In good repair In poor repair 76

74. Attractive finish . . . __Unattractive finish 7

75. Good quality paint __Poor quality paint 78

UTILITIES AND SERVICES IN ROOM

76. Lighting adequate . __Lighting inadequate 7

77. Fixtures well Fixtures poorly

*located located 80

78. Switches well Switches poorly

located located 2

79. Switches in good Switches in poor2
repair repair2

L
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Yo:r work s:t- n '1 in a room. Cortaiin att,ibutes of this room
can bLa .i- d indiriatUaZ, and rakie up y:t'. total perception of your
sp.cP ir the room. PZea,-e answer the foZ lowing questions.

WINDOWS

51. How important is it for you to be able to see outside?

Extremely important Not important at all 54

52. Do you feel having a window is a factor in your ability to do your job?

Yes No 

53. Do you feel a winud.-,-.

Improves my performance Distracts from my
on the job performance on the job 56

54. Can you see out of any window from where you normally sit?

Yes __ No (If no go on to 64)

55. If so what can you see? (circle as many asnecessary)

1, trees 2. cars 3. fields 4. buildings 5. supplies 6. trash 58

56. Which direction does your window face.?

North East South West

WINDOWS IN ROOM

57. Satisfactory Unsatisfactory 60

58. Style attractive _:• Style unattractive 61

59. Provides adequate Provides inadequate
outside light _:_: outside liqht 62

60. Good location .. _ Poor location 63

61. Good size ... Poor size 64

62. Clean glass Dirty Glass 65

63. Easy to open or Difficult to open or
operate "•_ operate 66
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II

IMAGE OF WORK STATION AND ROOM 1

( The work station you work with presents an image to you, your

visitors, an:d other staff. PZease indicate your rating of the imace

of tour -;or. sttion on the scales below by placing a check mark close

to "he adjectiJve which best describes its attiributes.

28. cozy roomy 31

29. common unique 32

30. clean dirty 33

31. dark - - light 34

32. bad • - : - good 35

33. ordered -
chaotic 36

34. old - - - new 37

35. colorless -: colorful 38

36. stuffy - - - - drafty 39

37. calming exciting 40

38. noisy - - quiet 41

39, small large 42

40. simple complex 43

41. pleasing .. annoying 4

42. formal casual 4S

43. dull bright 46

44. friendly hostile 47

45. boring . . .. . interesting

46. traditional contemporary 49 0

47. beautiful ugly so

48. subdued vibrant 51

49. protected exposed 52

50. facilitating __ : :... : . distracting 53
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Your" tor'w. s:zhj7" l 
9

Zh F ys' the crace in the room you and your

offz,', ' 1 ,-, , -cY. " ous asp,,', '. of your, work ,;tation layout
may lyour j,-b pei'formance. P't,a o indicate the degree to which y,u

agree or dziseagree with the foZZow-ing statements.

.) 4J. M

- ) Cm

a ) 4- (0- 0) S. 0 ) -r

16. The size of my desk surface is adequate for my
4tasks. 19

17. The area my space occupies is adequate for my
tasks. ::20

18. 1 have enough storage space in and around my
desk. 21

19. 1 find my work station flexible enough to meet
changing requirements. 22

20. I think my work station presents a professional-23

21. The privacy I now have is adequate for my tasks : ::.

22. My work station is an attractive arrangement 25

23. My work station is easy to keep clean 26

24. I do bring items from home to personalize my
work area : . 27

25. There are no safety hazards associated with my,2
work station. 2

26. I associate a personal sense of pride with my
work station : : : 29

27. Someone else has a work station I would prefer
rather than mine : : • 30
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card 1
col. 1-3

SFUR TURE ]Quest. 
No.

Thze -i'tzre you have in you Liork station can heZo or hirder your
job effec:ivenesa. The fa'r.itre corists of a nwuber of individuai
iters .Cf dPu LMl be asked to evaluate as a arouv. Please ip~licate
'our aaree.-cr: or dsagree!ent *'zth the folloing 8tateents.

(U)
C)

(U Cn
< tA0

1. My furniture is comfortable :

2. I have a wide variety of furniture :

3. My furniture is modern and stylish 6

4. My furniture is colorful : 7

5. My furniture is easy to damage :

6. My furniture is new S

7. 1 am proud of my furniture- 
10

8. My furniture is sturdy 11

9. My furniture is hich quality 12

10. I am satisfied with the furniture 3

in my work station :

I have tne following furniture in my work area (circle appropriate items)

11. Desk I Grey-green 12. Bookcase 1 Bookshelves
2 Wood 2 Metal BookcaseIw 15

Black with colored top

13. File Cabinet 1 2 drawer 14. Other Equipment I Cradenza
4 drawer 2 Chairs

3 Slide pullout 3 Work Table
4 Wright Cabinet for 4 Other
Computer Files

15. Partitions I Bank Screen
Landscape Office
Movable Freestanding
None
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SECTION 1: WORK AREA EVALUATION

- (,f , ,. . . V.,

, • (A

W C>C) 0 TAOLM

1. H. urndture I  The actual items such as desks, Z M*TAL C
bookcases, cnairs, etc. [o , o° .Z.

[4 T ORAPTINO TA°L

2 .[4ork S tat7r Tne assemblace of furnitureU-,,

and accessories you have arranged to meet your . -
needs for your tasks. N

- ;--,, / .-

3. o The actual roo in which.you work or - .

are stationed consisting of floors, walls,
ceilings, and utilities.

4. Buidin Th" whole of DLA as a building
an a qrOup of buildings.

a ru

(G S



2'

SECTIOON II: EQUPPE.VT AID ACTIVITY INVENTORY

4i

The purpose of this questionnaire is to docc?.ent your job re7iated

activities --rd equipment so that we can best specify furnniture and

equiprient for your work area. Please read the instructions before

begir,.z.ng the questionnaire.

S

I1
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Please circle the appropriate items.

1. During an "average" work day how many trips will you personally

make to a copy machine?

a. None
b. 1-3
c. 4-6
d. 7-9
e. IC or more

2. During an "avera e work week" how many conferences or meetings 56

will you participate in?

a. None
o. 1-3
c. 4-6
d. 7-10
e. More than 10

3. Where are your conferences most frequently held? 57

a. At your own workspace or office
b. In a private conference room
c. At someone else's workspace

4. Not including yourself, how many other persons 
will usually 58

participate in these conferences?

a. One other person
b. 2-3 other people
c. 4-5 other people
d. More than 5 people

5. What is the typical duration of these conferences?

a. 1-10 minutes
b. 10-30 minutes
c. 30 minutes to 1 hour
d. Over I hour

6. Does your job require you to operate a computer terminal?

Yes
* No

Note: If you answered No on question 8, please skip to question

11, thank you.
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7. Do you share use of a terminal with one of your co-workers? 6

Yes
( No

8. During an "average" work day how many hours do you spend operating £2 -

a terminal?

a. Less than 1 hour
b. 1-2 hours
c. 2-3 hours
d. 3-5 hours
e. over 5 hours

9. Does your job require you to work with computer print outs? 6

Yes
No

10. Are any of the files which you maintain or use, located in a
central or department file area where more than one person
retrieves information from them?

Yes
No

411. How often do you have visitors from outside this laboratory? 6

a. Never
b. Once or twice a month
c. Once or twice a week
d. Once or twice a day

4e. More than twice a day

12. During an "average" work day how much time do you spend sitting 66

at your desk/work station?

a. Less than 1 hour
b. 1-2 hours
c. 2-3 hours
d. 3-4 hours
e. More than 4 hours
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13. Which of the following items do you have on your desk?
Check as many items as appropriate.

a. Telephone 67

b. Dictaphone 68

c. Light6
d. Stapler 7 C

e. Intercom 71

f. Address/directory 72

g. Tape dispenser 7

h. Personal items (like photographs, plants) 7

i. Calculator 7

j. Drafting equipment 76

k. Office machine (typewriter, etc.) 77

1. In/Out Basket 78

fm. Paper punch 7

n. Blotter I

o. Box of tissues 2

p. Ash tray3
q. Desk calendar4

14. How many of your desk drawers are filled with "working files", i.e.5
information which is referred to periodically throughout the day?

a. 1/2 drawer or less
b. 1 drawer
c. 2 drawers-

Ic d. More than 2 drawers

15. Are any of the files you maintain contained within standard 6

filing cabinets?

* Yes
No

16. How many of these standard file drawers (approximately 24" deep)7
are filled iwth "working files", i.e. information which is referred
to periodically throughout the day?

a. None
b. 1/2 drawer
c. 1 drawer
d. 2 drawers
e. 3 drawers

* f. 4 drawers
g. Iore than 4 drawers
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17. How many of these standard file drawers are filled with "dead"
files; i.e. information which must be kept but which is seldom

retrieved?

a. None
b. 1-2 drawers
c. 3-6 drawers
d. 7-10 drawers
e. 11-16 drawers
f. More than 16 drawers

18. How adequate is the amount of filing space you currently use?

a. Very inadequate
b. Somewhat inadequate
c. Slightly inadequate
d. Barely adequate
e. Somewhat adequate
f. Very adequate

19. How many books, notebooks, folders, binders, etc., less than
1" thick do you currently store in your work space (office)?

a. None
b. 1-25
c. 26-50
d. 51-75
e. 76-100
f. over 100

20. How many catalogs, manuals, binders, notebooks, etc. from 1-3"
thick do you currently store in your workspace (office)?

a. None
b. 1-12
c. 13-24
d. 25-36
e. 37-48

- f. over 48

21. How many catalogs, binders, manuals, books, etc. over 3" thick 1 2

do you currently store in your workspace (office)?

a. None
b. i1-4
c. 5-8
d. 9-16
e. 17-24
f. 25 or over



22. Do you store extra amounts of stationary, envelopes, business 1

forms, slides, miscellaneous office supplies and other itemsr which are not used on a daily basis?

Yes
No

23. Do you usually have large graphic materials on display such as: L

flow charts, bar charts, maps, posters, plans, etc.?

a. Never
b. Almost never
c. Infrequently
d. Sometimes
e. Frequently
f. Almost always

24. Would a chalkboard be of use in completing your daily job tasks? 1

a. Unnecessary
Sb. No particular feeling

c. Somewhat useful
d. Useful
e. Very useful

IG
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3-4
SECTION II: WORK ENVIRONMENT

The fot owing questionnaire is designed to measure the ways you

perceive an d react to various aspects of you-r work environment. This

inforr aticn will be used to determine the effects of different con-

ditions upon people who work in them. Recormendations will then be

made regarding 2hanges and improvemen-s in the work area.

The questionnaire will require about 15 minutes of your time. This

azorunt of time is necessary for us to obtain a more real picture of the

critions which presentZy exist so thav we might make more ,eaningfZd

suggestions for change. 0

Please read each question carefully and answer it thoughtfully.

The information you provide is CONFIDENTIAL AND FOR RESEARCH PURPOSES

ONLY. NO INFORMATION REGARDING INDIVIDUAL RESPONSES WILL BE DIVULGED.

Thank you for your help.

Sth~S #ect*on, branch is used to define your organizational element.
t: refers to the laIbor aory as a whole)
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1.How often is the amount of light, heat, or air in your work areas
so bad that it bothers you? 1

a. Almost always .
b. Usually
c. Sometimes
e. Seldom
f. Almost never

2. How often do you feel unable to satisfy the conflicting demands 17

of various people over you?

a. Never
b. Rarely
c. Sometimes
d. Often0
e. Almost always

3. Opportunities for independent thought and action on my job are: 18

a. Non-existent
b. Limited
c. Fairly good
d. Quite good
e. Outstanding

4. How often do you have opportunities to work on different jobs? 19

a. Never
b. Rarely
c. Sometimes
d. Often
e. Nearly all the time

5. How many tasks do you perform on your job which you consider 20

relatively unimportant or unnecessary?

a. Nearly all
b. Quite a number
c. A few
d. Very few
e. Practically none

6. 1 usually have good information on where I stand and how my 21

performance is evaluated.

a. Strongly agree
b. Agree
c. Not sure
d. Disagree



7. How often do you work on difficult and challenging problems in your 22

job?

a. Never.
b. Rarely
c. Sometimes
d. Rather often
e. Nearly all the time

8. The condition of the equipment and supplies used in my 2

work is:

a. Poor
b. Unsatisfactory
c. Fair
d. Good
e. Excellent

9. To what extent are you required to follow a specified set of rules 24

and procedures in doing your job?

a. To a very great extent; I must follow rules and procedures
exactly

b. To a great extent; changes can very rarely be made
c. To a moderate extent; changes can be made cn some things

but often I must follow set rules and procedures
d. To a limited extent; there are only a few rules and

procedures for my job
e. Not at all; there are no specified rules and procedures

for my job

10. Procedures are designed so that equipment is used efficiently 2S

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Strongly disagree

11. To what extent are you required to meet rigid standards of quality 26

in your work?

a. To a very great extent
b. *To a great extent
c. To some extent
d. To a small extent
e. Not at all
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12. To what extent is dealing with other people a part of your job? 27

a. Very little; working with other people is not an important
D~art of my job

b. Somewhat; I have to deal with some other people, but this
is not a major part of my job

c. Frequently; I deal with many other people as a part of
my job

d. V~ery much; probably the single most important part of
my job is working with other people

13. How well does your supervisor recoqnize and reward good performance 2

by his people?

a. He is not a good supervisor in this respect
b. He recognizes good work but does little in the way of

rewarding
c. He recognizes and rewards good work
d. He is very appreciative and-eager to rew.ard good work

14. To what extent does your supervisor emphasize high standards of 29

performance?

a. Not at all
b. To a small extent
c. To some extent
d. To a great extent-
e. To a very great extent

15. To what extent does your supervisor show you how to improve your 3

performance?

a. Not at all
b. To a small extent
c. To some extent
d. To a yieat *extent
e. To a very great extent

16. To what extent does your supervisor encourage the people who work 3

for him to work as a team?

a. Not at all
b. To a small extent
c. To some extent
d. To a great extent
e. 'To a very great extent

4k
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17. Overall, how good a job do you feel is being done by your immediate 32

supervi sor?

a. Very good
b . Good
c. Fair
d. Poor
e. *Very poor

18. How successful is your immediate supervisor in dealing with higher 3

levels of command?

a. Outstandingly successful
b. Very successful
c. Definitely above average success
d. About average success
e. Below average success

19. The people here generally trust their branch heads.

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Strongly disagree

20. Everything is checked; individual judgment is not trusted 3S

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Strongly disagree

21. The work space and furniture in our work group is: 3

a. Excellent
b. Good
c. Passable
d. Somewhat unsatisfactory
e. Poor
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22. How does your branch compare to all other branches in the division 37

in terms of productivity?

a. I one of the most productive branches (top 5%)
b. Is considerably above average in productivity (top 20%) 0
c. Is somewhat above average in productivity (top 40')
d. My branch has about average prdductivity for the district
e. Is somew:hat below average in productivity

23. Most members of my Branch take pride in their jobs. 38

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Strongly disagree

24. To what extent does a friendly atmosphere prevail among most of
the members of your Branch?

a. To a very small extent
b. To a small extent
c. To some extent
d. To a considerable extent

25. People are encouraged to ask questions about the Branch's affairs. 40

a. Strongly agree
b. Agree
c. Not sure
d. Disagre
e. Strongly disagree

26. In this organization about he only source of information on important .

matters is the grapevine (rumor).

a. Strongly agree
b. Agree
c. Nlot sure
d. Disagree
e. Strongly disagree

27. Generally there are friendly and cooperative relationships between .2

the different branches in this organization.

a. Strongly agree
b. Aqree
c. ,lot sure
d. Disagree
e. Strongly disagree
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28. In this organization things seem to happen contrary to rules and 4

regul at ions

a. Strongly agree
b. Agree .

c. Not sure
d. Disagree
e. Strongly disagree

29. How clearly defined are the objectives of your Branch? 
4

a. Sometimes obscure or poorly defined
b. Generally adequately defined
c. Better than most
d. Exceptionally well defined

30. How consistently are organization's policies applied to all?

a. Totally inconsistent
b. Inconsistent most of the time
c. Consistent most of the time
d. Completely consistent, all are treated the same

31. Working conditions in this Branch are better than in other Branches. 6

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Surely disagree

32. On the basis of your experience and information, how would you 4

rate your Branch on effectiveness?

a. Very poor
b. Poor
c. Fair
d. Good
e. Very good

33. The cleanliness and up-keep of the rest rooms and other facilities
we use is:

a. Very poor
b. Poor
C. Passable
d. Good
e. Very good

9 3
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4.934. To what extent does your Branch emphasize personal growth
and development?

a. Not at all
b. To a very small extent
c. To a small extent
d. To some extent
e. To a considerable extent

35. Superiors keep well-informed about the needs and problems of the 50

people working here

a. Strongly agree
b. Agree
c. Not sure
d. Disagree
e. Strongly agree

36. How do you feel about recommending this organization to a prospective 51
empl oyee?

a. Iwoud nt rcommnd t uderany ircmstnce
a. I would noal recommend it under ny i circumstances

c. I would recommend it to most employees

37. Considering everything, how satisfied are you with your present job? 5?

a. Vry dssatsfie
a. VeyDissatisfied

c. Indifferent
d. Satisfied
e. Very satisfied

33. How often do you wish you could quite your present job? 53

a. About all the time
b. Very often
c. Somewhat often
d. Sel domi
e. Never

39. Senerally speaking, how satisfied are you with the kind of work you 5

have to do on your job?

a. Very dissatisfied
b . Dissatisfied
c. Indifferent
d. Satisfied
e. Very satisfied
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40. Considering everything, how would you rate your overall satisfaction s
in this Branch at the present time?

a. Very dissatisfied
b. Dissatisfied
c. Indifferent
d. Satisfied
e. Very satisfied

41. Your branch or office symbol 56 S9
4

42. Are you: 60

a. Administrative/support
b. Professional/technical

43. Are your responsibilities classified as: 4

a. Supervisory and management
b. Computer Progranmer
c. Systems Analyst
d. Functional Analyst 6
e. Clerk
f. Secretary

k
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......... And now, the last page. Please answer the following questions and turn in
your questionnaire to the PERT Conference Room in the front of DSAC.

1. The distance I must travel for 2. The number of business related trips
most work related conversations I make away from the work station is
is: about ____per day:

0-5 ft.____
5-10 ft.____
10-20 ft.___
20 or more___

3. he distance I generally travel 4. The number of personal trips I make
for personal conversations is: away from the work station is about

-____per day.4 ~~0-5 ft_____
5-10 ft______
10-20 ft_____
20 or more____

5. Distractions are noises, passerbys, equipment noise, other telephones, etc.
How many times per day would you esstimate you are distracted from your work by
these causes,. ____ times per day.

6. Interruptions are people intruding on your thinking during the day for any
reason (including your phone) How many times per day would you estimate this
happens? ______times per day.

7. [low many trips per
day do you make
to the cafeteria (including
lunch)? ~Trips per day

Answer only if you are a Programmner or Analyst:
In your job function, one of the most
frustrating activities is finding, fixing, or
testing your mistakes ("Glitches" of all types)

* In computer-related work (writing, designing,
or evaluating programs)

*8. Estimate the number of your "glitches" per day
* you must deal with (As defined by you)

Total Number_____

9. How much time per day would you
estimate you spend fixing these self-created

"Glitches"

Total Hours __ _Min
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