AD-A15t 938  DESIGN OF COMPUTER- RELRTED NORKSTATIONS IN RELARTION TO iR -
JOB FUNCTIONS AND.. (U)> CONSTRUCTION ENGINEERING
. RESEARCH LAB (ARNY) CHAMPAIGN IL C C LOZAR ET AL.
UNCLASSIFIED DEC 84 CERL-P-85/89 MIPR-88-939-5 F/G 3/5 NL




10

————
————

I

—_—

2z

7 nz

.

L&

22 s pe

S et B 3



F‘-'F R A SR S A L et T TR ot i e e S A AR A A I IS I Pa AR I CY S i

r -.
r .

= ) /
bR ST AT M 4 TR S PRI AR TGN NS A AR TR AR A KR (1 S AP A TR T AR A SN OB

E
:;uj:

US Army Corps

F of Engineers :
‘ g TECHNICAL REPORT P-85/09 -

:
Constroa ten Boopneening
t Bt Loty December 198

AD-A151 938

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

’.

{ N

Pc by .

[ Charle~ €. Lozar

e Robert ). Neathammer

23

- -, 1
- 4

P .

N

3 STy

! o

L ’ >l

b

(]
1)
i

1
ANA™
LUT

R

.-

~ e ZCTE )
L MAR @ 71985 "

— g ﬁ)

nTIC

MG FILe

[
m

-

P e e rhattion unnted




The contents of this report are not to be used tor advertising, publication, or
promotional purposes. Citation of trade names does not constitute an

The findings of this report are not to be construed as an official Department

n offiaial indorsement or approval of the use of such commercial products.
3 . .

s of the Army position, unless so designated by other authorized documents.
S

DESTROY THIS REPORT WHEN ITIS NO 1 ONGER NEEDED
DONOT RETURNITTO THE ORIGINATOR

‘ol

' ..
[N, S RO PO \

re .

1
A

)

'.A.nAA

P
. P

PRI IS

. P I ) g

!
.9,

A

.9




R A N e R e T Y e L~ A R A A AR A S S AT |

UNCEASSTITED
SECURITY CLASSIFICATION OF THIS PAGE rWhen Data Fntered)

READ INSTRUCTIONS
REPORT DOCUMENTATlON PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
CERL= TR=D=85 /0 A - A\FS l q g
D A )
4. TITLE (and Subtitie) 5. TYPE OF REPORT & PERIOD COVERED
DES TGN OF COMPUTER-KRELATED WORKSTATIONS [N Final
RELATION TO 0B FUNCTIONS AND PRODUCT IV ITY S PERTSRRING ORG REFORTNUWSER
7 AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Charles €, Lozar
Robert b, Neathammer MIPR 80-939-5

9. PERFORMING ORGAN!ZATION NAME AND ACORESS 10. PROGRAM ELEMENT PROJECT, TASK
U.s VMY AREA & WORK UN!T NUMBERS
o e PASAN

CONSTRUCTION ENGINEERING RESEARCH LABORATORY
Poor BON 4005, CLAMPATGN, 1L 61820

11, CONTROLLING OFF|CE NAME AND ADDRESS 12. REPORT DATE
December 1984
13. NUMBER OF PAGES

96

Tetense Svstems Automiation Center

o tambus . OH

T4 MONITORING AGENCY NAME & ADDRESS(If different from Controlling Office) 15. SECURITY CL ASS. (of thia report)

Unclassified

15a. DECL ASSIFICATION DOWNGRADING
SCHEDULE

16 DISTRIBUTION STATEMENT (of this Report)

Anproved JTor o public release; distribution anlimited.

17 DISTRIBUTION STATEMENT (of the abatract entered in Rlack 20, If different from Report)

18 SUPPLEMENTARY NOTES

o fee s are available trom the National echinical Intormation Service
Springticld, VA 200

}——
19 KEY WORDS (Continue on reverae aide If necessary and identily by block number)

’

SR tat ions S ’ ’ (.

- L

20 ABSTRACT Contimie an reverse ofde il necensary and identily by block number) i
“This research analyzed offices at the Defense Systems Automation Center,

Defense Logistics Agency, Columbus, OH, to determine workstation design cri-
reria tor computer-related job tunctions. This was done by determining the
functional needs ot 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

(Continued)

fF ORM
"3 EDITION OF ' NOV 6515 OBSOLETE
DD a1 UNCLASSITFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Nata Entared)

3 I S N S . e - o .. . s

P

Amiend eadeai i,

. @

e




. " "rvY" YV'_Y_"Ylv‘
T M)

.- R S St Al 2k S A i A AN M i A T TV T T T

R UG AL e LD
SECURITY CLASSIFICATION OF THIS PAGE(When Dalas Bntered)

BILOCK 0. ctCont Td)

the overall survey. The results of this analysis were related to previous
research and then (ransplanted into recommended design actions which can be
interpreted by i1nterior designers, architects, and ottice managers. This will
improve pertormance in computer-related job tunctions through layout, tur-
nishings selection, and support services within the physical envelope and the
management structure of the organization.

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE/When Data Fntered)

N IS

B

K_JRPDRN. JOONnss. Jor




)
I~
|

q{

¢

e 3

[— 5 e M — .

COATRAR AT A I S A A SC AN A I AER A S AViL aRa steh a/fe S amAsd e o T ey

FOREWORD

'h1s research was conducted tor the Detense Logistics & ncy, the Detfense
Systems Automation Center, Columbus, OH, under MIPR 80-939-S5, dated January
1J81. The work was pertormed by the Facility Systems Division (FS), ".S. Army
Construction Engineering Research Laboratory (USA-CERL).

Appreciation is expressed to Mr. Williram Young, Deputy Director ot DSAC
tor his support and cooperation. Mr. F. A. Lotz 1s Chiet of USA-CERL-FS. COL
Paul J. Theuer 1s Commander and Director ot USA-CERI.,, and Dr. L. R. Shatter is
Technical Director,

Lo

.1 B
.‘gd
. e

:hgh‘ L

..‘_.-..J’_Avt'u"

hh e A

‘LI._IA_A.LJ P




CONTENTS

Page
DD FORM 1473 1
FOREWORD 3 P
[LIST OF TABLES AND FIGURES 5
-
L INTRODUCTTON .« t et st e sne e e eeseeesaennnuneneeeeeseeeannnnssseeennnnns 7 o
Background a
Objective
Approach
Scope -
2 [MPACTS OF COMPUTER TECHNOLOGY ON THE WORKSTATION....:.eiesevsssaosnas 9 .-i
} PREVIOUS RESEARCH. ... suueeneerussssesncennssasssssassssssssssaaeannss 10
4 THE EXPERIMENT AND EVALUATION AT DSAC.:.eeveueeeeneansaesncansasnenns 12 '
Setting .i
]
Approach e
5 ORIENTATION AND DATA COLLECTION. .. ieeereeaessnaesacscssassossasanacsscs 16 ]
Orientation A
Data Collection ]
6 DATA ANALYSTS ..t sueeueneennennseanesosssnssnssneaasenesansssssnsancens 18 9,
Functional Types ’
Overall Survey Results ;
Job Function and Physical Requirement Differences :
Regression Model Ditferences by Job Function H
7 DESIGN AND EVALUATION OF PROTOTYPE AREA..ueiiieeecreassscscnsosscnsansns 39 .1
4 Design Layout
e Fvaluation Results of Prototype Experiment
; Productivity Evaluation Models :
' 1
} 8 SUMMARY AND CONCLUSIONS . i ceevroeenseonssssnsssossssncsssnssssassssnsscsss 63 ®
»—-' 1
REFERENCES 64
APPENDIX: Ottice Environment Questionnaire 65 g
{ 4
t Rl :
¢ DISTRIBUTION .4
1
1
q LJ|
? k
p -




Fe "=

A i)

LR

e R TELS R TAR TR TR T NN TERTYTRTNYVEY T Y LR T e e

Number

10
Il
12
13

14

15
16

17

18

19

20
21

22

TABLES

General Workstation Evaluation by Job Function
Physical Workstation Parameters by Job Function
Disturbances and Privacy by Job Function

Room Occupancy in Room With Respondent
Conferences Per Week by Job Function

File Adequacy by Job Function

Dead File Drawers by Job Function

Number of Working Desk Drawers Required for an '"Adequate"

Rating

Number of File Cabinet Drawers Required for an "Adequate"
Rating

Chalkboard Useful

Tackboard for Graphics Useful

Computer Terminal Related Activities by Job Function
Linear Inches of Notebooks

Number of 1- to 3-In. Documents Which Respondents Presently
Have

Number of 3-In. Documents
Summary Shelf Recommendations

Job Function Regression Models for Satisfaction With Area
of Workstation Space

Job Function Regression Models for Satisfaction With
Furniture

Job Function Regression Models for Satisfaction With
Privacy

Regression Models for Adequate Area

Regression Models for Adequate Privacy

Regression Models for Furniture Satisfaction

29

30

30

31

31

32

32

33

33

34

35

35

36

36

37

38

38

53

54

55

®,. .

.
. N




T

anh gl e ans sad Wl AdlEad M el Sl Adl e A it

]
TABLES (Cont'd)
.’ Numbe Page
23 Time Seated at Desk 56
24 Activities While Seated at Desk 57 i
3
i 25 Distance tor Work-Related Conversations 57 4
26 Number ot Business Related Trips Per Day Away From Desk 58 i
27 Frequency ot Interruptions/Desk/Day 58 ]
4
! 28 Frequency ot Distractions While Seated at Desk/Day 59 o,
29 Quality Standards 60
30 Pertormance Standards 61
e 31 Productivity Comparison 6l .:
32 Normalized Productivity Model Scores 62 i
9
]
E FIGURES __.1
4
GCeneral lLayout and Contiguration of DSAC Offices 13 '
2 Typical DSAC Otfice Area Environment at All Workstation ‘
i Types and Management Levels 14 ®
4
‘ ] Evaluation of Furniture in Workstation 20
4 Fvaluation of Workstation in GCeneral 21 j
. b) Fvaluation ot Room Conditions 22 °
h Privacy at Workstation 24 ]
! Workstation Alternative Designs 40
. 2 Proposed Layout ftor Prototype Area 42 .j
1
9 Photos ot Pnst-Renovation Prototype Oftice Area a4 :‘
0 Rennva. ion Working Details 46
. il Changes in Furniture Evaluations 49 .
12 Changes in Workstation Evaluations 50
] Changes i1n Privacy Evaluations 51
) . ®
L N R o —




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

! INTRODUCTION

Background

The Detense Logistics Agency, Defense Systems Automation Center (DSAC),
in Columbus, OH, employs 450 people to develop management protocols on com-
puters. Tthese protocols are later turned into programs to handle logistics
requirements tor the Department ot Detense (DOD). This central processing
Agency 1s the source ot all computer programs used tor logistics support
within DOD.

The DSAC employees work 1n a portion of a large warehouse building. The

NSAC management telt that if the physical setting of personnel workstations
wore improved, employee productivity would increase. Therefore, they asked
' U.S. Army Construction Engineering Research Laboratory (USA-CERL) to de-
iten and implement a prototype area which could be used to determine design
riteria tor new workstations.  The USA-CERL study centered on the most appro-
oroate types ot workstations Lo support the various employee job functions.
J5AC 1ob tunctions are generally categorized as manager, computer programmer,
compuer analyst, tunctional analyst, and other support staff.

JSAC job tunctions reguire people to spend up to 40 percent of their time
1A' 'heir workstation, performing some level of mental task. The workstation
requirements of individuals involved in high-level mental concentration tasks,
such as computer-related work, are need for privacy, absence of distraction,
and visua. stimulation by the environment.

DSAC was interested in identifying the major parameters and variables
~hich could be manipulated to increase the productivity, efficiency, and
sttectivennss ot personnel in computer-related job functions. USA-CERL's task
“heretore became one of developing guidance for designing this type of work-
vt an and adentitying appropriate design criteria for an office area con-
“aininy 450 peaple doing similar work. This study expands upon previous work
id can be applied to developing and designing workstations for other specific

ot andt 1ons.,

St e
I'he obiestives of this research were (1) to develop a prototype for a

swical oftice workstation layout and arrangement for computer-related job
“irctrans at DSAC and (2) to use the information gained trom studying the

v

‘C. lLozar and R. Porter, Develcping Habitability Information for the Design
4 Otfice Frnvironments, Technical Report E-142/ADA074467 (U.S. Army
Constructinn Fngineering Research Laboratory [USA-CERL], 1977).
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“otype to develop desiens tor renovating the entire DSAC computer ottice

oo roach

P

Pror Taiterarare was searched to determine previously developed design cri-
tiee workstations. A slan for conducting the DSAC study was then
The voiis o the 3iudy were set and the plans coordinated with

ISAC management .  Data were collected and analyzed to determine employee

3. Resaits ot the analysis were used to design a prototype area which was
“cupted by selectd employees tor 6 months. The prototype was evaluated by
crparing emrployee opinitons trom betore and after the renovation. The results
cre used to recommend desipn criteria. A productivity model was developed ro
cu o»valuate how changes 1n environment atfect employee productivity.

Cedoped.

Pis progect o was limitted to developing workstation design guidance only
compnt o rorelated Sob tunctions.  The term "computer-related" implies that
CTpL ey works with terminals eitther at his* desk or in a common area,

e wrs, with the lopic ot developing a program, and that the output he

cke wiinoisoa cemputer listing. Most job tunctions (75 percent) at DSAC

v s characteristics.  therefore, functional differences between jobs
e ssed s they are related to design. These job functions do not

st oword processing centers or learning centers which use computer support

“viagy.  in determining the design criteria, specific measures for produc-
it were limited to satistaction indices with workstations and management

Cemase Ll ne pronoan bs oused throgghout this report to refer to both
3
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2 TMBACTS OF COMPUTER TECHNOLOCY ON THE WORKSTATION

vompat or=nased ol rice systems and related technologies are quickly

Secoming foe largest and most complex sepment of tacility manazement 's desian
suensthroity.  in large orezanizations, use ot computer—connected, video aig-
iv Corminais alone is doubling cvery 3 or 4 years, because 'hey amprowve pro-

too ity Howeser, thrs new technology fregquently causes more contusion oo

g ot , arrangement , and personal interaction.  [ts raptd expansion 1nto tne
cewvsieal o environment has oan 1mpac! 0N responsivengss, phyriic(il workstiation

4 personnel otticiency.  Theretore, designers must tirst Lry to evai-

chanes hetore deveioping new workstation designs.
Ao computer-related suppoert systems are introduced, some basic assump-
S van be made anout how they will attect workstation design:

L. Uhe compnter rorminass and related materials at manapgement-type work-
oo A b o re e 30 to 50 percent ot the available work surtace area na
vt ativo o o 20 percent ot the Lransactlons. At other workstatlions, par-

caLariyv those ot computer propgrammers, terminals will handle 85 percent ot

worw o arad

ransactions.,
2. he major paper-based work wiil change trom producing cumulative doc-
w5 o producing intormative documents with computer listings; this will
“ormine the s1ce and area ot the workstation required. In a "paperless'
S1ooe, meuwsaves can be handled electronically. This eliminates the need tor
Al D rotepads and etterheads.  However, at DSAC, a large shel! area will

‘

ne o rogaieed Por o outpul D ISLINES.

. ‘st computer terminals affects vision and lighting and aftfects tne
Cenoeriteria tor energy conservation and use of natural daylight. Clare i3
{ maor o proohiomoand must be balanced against rask and ambient lighting ro-

. oonbu'er technology will change the way individuals relate to other
et ions.  dhis wilt change individual requirements tor privacy, conlro.
© oot ocacy, oand svmbolie territtortal boundaries.

do The raduct ton ot olectronie tecnnology can dramatically change how

et 4 nertaormed. otowillo change some o them trom tmzin% mor.s -
Sa. s ey ceam-martented, interactive-based work sttuations.”

bodper b oy Managere s, Facr oty Manapement Instatate Occastonal

LR
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CRAVACLY N WORK STATION - 4

. Jonveraar Lons anomy room disturb my abirlity to

concent rate, : . : H 20
<. T ran hear aoase thru the walls ot my ottice. :

0. Peaple weep coming rnto omy room and disturbing

T .

..

Ji. Ui rodephones 1nomy oroom gre a nolse irritant.

NN ©onave 1 hitah dearee ot control over my privacy

oMy raom,

P3.0 0 aave many visual o distractions 1n omy office
which are di=turbing. :

di. My cob requires a high degree of concentra-

5. Toral number ot opeople Inomy room 1 .

..
e
.e
.o
(%)
-~

in. Namber ot openple Iocan see while sitoing at my e

Ceare he o Drivacy at o worssarien (data represents the mean tor all 5

rospondent s o combined tar oall o ottice conditions ),




rAle reseclaes o the overal!l room, which gsi1ves an 1dea ot the characrer

wOrK ST AT 1 envLronment . Phers are no windows 1n the room, which account s

Sothe nediral o ratangs on that question. The tloors, cerlings, and all waiis

meTe ol LW ratings, and all utailities and services eoxcepl lighting were
rated paste low.  However, 1U must be remembered that the room contains

toaut 30 yeople working olther tndiviaually oroin o small groups.

Loore b oshows ralings or privacy squestions.  The peneral ratings for
srivacy on workst ation' are generally nepgative. The strongest responses wers
e o Meantrel over privacy' and being able to hear noise through the
WAL, ot toe Jttices.  Jhe environmernt did not seem to be exceptionally

Slsys nDoweeer, since the rating tor "job requiring a high degree of concens
rration’ o5 gquite high, even a low perceived noise level may be annoying to

e resoondent s,

Fach respondent reterred to the total number of people in the room as
‘g a4 moederatelv sized team group. However, the response to "mumber ot
ceoapte e can see while sitting at the desk' was about tive, indicating fhar
“ore 15 a4 Lack ! anterworkstation partitions to cut down visual distrac-
s, One tnteresting observation is that neither telephones nor "people
O my o roum disturbing me' are perceived as a ''noise irritant.” Thus,
15 juite pessibie that these are not detrimental to privacy levels, since
ire probably job-related conversations or calls. However, being able to
‘1 Loud osee other conversations and calls appears to be one of the major fac-
ro contributing to the privacy problem.

SoF ey ron and Physical Requirement Difterences
. d vy 1

Simies L through 16 summarize analyses of responses concerning work-
vion acrivrties and needs according to job function levels. Most responses
i directlv to ditferences tor physical requirements by job function
ai. Fach rapuiation 1s identitied by the respondent within each cell, as
~ . 18 by whetrer there are significant differences (using a chi-square sta-
1l t.3t ) among Job tunctions. [nspection ot these ditterences will pgive
irent onro the vartous tunctional needs ot each type ot workstation. These
<o aaed o draw desipgn implications tor selecting interior furnishings.

0o Madel Mrterences By Job Function

A oserses ot regression models was run to determine which tactors are
SLostant i explataing saristaction with workstation spaceo, turniture, and
R Teer tarst regression rans (sammarieed in Tabie 17) show the compar-
e repression models run tor o altl orespondents by job tunctiony the
et arrant e s Marea therr space occupies as being adequate tor theilr
e sy regression model included the variables ot satistaction

e e, deske o size, starage space adeguacy, tlexibility of workstataion,
pioa e privacy. These variables were selected because they were all
el {oaign ot the space 1noand around the workstation.,  Space 1s a
: St e At gt tacilo bty et ractaan costy theretore, 1Lt was

.
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FLOORING [N ROOM
Hi. Satrstactory Unsatistactory n? Vj
o
55, Jlean Dirty b
nh. . g2od repalr In good repatir hd |
. 4
n. Arrract e Unattractive 1N N
®
.1
o
K
Y
N satrstactory Unsatisractory 7l ]
3
) oaaod repatr In poor reparr Pl .1
1
e Vv ractive tintsh Unattractive tintsh T
. . : ®
S.ovAatistactary Unsatistactory 1
N iy to clean Difficult to clean 75
i T - inal i 7 1
oo inwod reparr In poor repair ’h )
., . . - L
Y. ATrtractiue tinish Unattractive finish 77 R
L dood quality pant Poor quality paint 18 ;
4
®
1
“h. Lianting adequate Lighting inadequate 79 )
4
Trkrurey well Fixtures poorly )
cated located 30 ‘
. @
Sertones Lol Switches poorly "3
amated located 21
- . . 1
Tho o ssrranes an 2ood Switches 1n poor K
repatr ] repatr 2
L
s
1
1
<
<
1
®
70w Eealuation ot room conditrions (data represents the mean for )

all respondents in all room conditions combined).




WORK STATION
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on. The sise ot my desk surtice 1s adequate tor my

CABKS. : :
.7.  The area my space occuples s adequate tor my
TASKS . . :
"4. ' hawve enough storage space 1n and around my
desk, : H
). | tind my work station tlexible enough to meet
shanging requlrements, : :
9. 1 rhink my work station presents a professional
Tmage . : :
t. The privacy | now have 1s adequate tor my tasks. : :
J. My work station 1s an attractive arrangement. : :
23, My work station is easy to keep clean. : :
4. 1 do bring ttems trom home to personalize
my ~Ork area. : H
29, There are no satety hazards assoclated with my
NOTK stbation, : H
v, 1 oassoctate a1 personal sense of pride with my
~OT¥ st allon, : H
T S amene olse has 1 owork startion |owould pretfer
e o han M. : :
sare A Foaluation of workstation in general (data represents

mean tor oall o respondents combined inoall workstations).

ro
L)




Lid S S T A A A=t A S M S e e T T A N A D A, i o
‘ ®
4
card |
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\ Quest . No. 4
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4
K
. My rurnituare s comtortable, : : : : 4 J
g T - 3
J.oDhave aowide variety ot turniture, : : 5
3. My turniture s modern and stylish, : : 6
G My turntiure 1s cororful. : : 7 4
) @)
Y. My turniture is easy Lo damage. : : 3 . 1
H. My turnlture 1s new. : : 9 1
1
7« 1 am proud ot my turniture, : : 10 1
] ! - — — o
K 4
3. My turniture is sturdy. : : 11 ;
4
Y. My turniture 1s high quality., : : 12 )
“ _ e e —_— ——— — W
4
. 10. am satistied with the turniture .‘
' inomy work station, : : 13 1
{ nave the tollowing turniture in my work area (circle appropriate items) ]
1 B +
Ple Desk L srey-green 12. Bookcase 1 Bookshelves 1
14 2 Wood 15 2 Metal Bookcase .‘
. )
J Black with colored top i
3. File Cabinet L 2-drawer l4. Other FEquipment I Credenca :
16 2 4-drawer 17 2 Chairs
J Slide putlout 3 Work Table
4 Wripght Cabinet 4 Other .‘
3
9. farritions + Rank Screan i
18 2 Landscape Ottice K
N 1
J Movable Freestanding |
4 None J
e
1
Franre 3. Evaluation ot turniture 1n workstation (data represents K
the mean tor all respondents combined). -
L]
R
Y
20 ®
\
e eeaaa iema fmmeana e — fma . ; i
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Ninety-nine percent ot the respondents had the standard gray/green metal
GCSA desks. Almost all bookcases were the standard metal type. Supervisors
senerally had tour-drawer srtandard tile cabinets; computer prozrammers, sys-—
rems analysts, and tunctional analysts each had a Wright file* and their desk
drawers.

GSA standard tloor planning criteria meant that common furnishings within
the oftice areas tor all pgroups were a chair, a desk, and a worktable. The
only exception was that supervisors generally had a credenza. Lighting was
usually trom strong tluorescent lights in the ceiling. There was little evi-
dence ot task lighting at any desk. There was no carpeting except in a tew
supervisory ottices which were allocated i1t by grade. The rest ot the
tlooring was standard vinyl asbestos tile, Most of the working statt had no
access to windows.

Overall Survey Results

The vverall survey data represent the responses of 298 people about their
satistactinon with the workstations before renovation.

Figure 3 shows survey results tor the furnishings questions. The du-
scriptive protile of the Likert scale represents the means of the 298
responses.  This profile reveals that the lowest ratings of satisftaction are
tor "pride in furniture,'" "newness of furniture," "colorful," and 'modern,
stylish furniture.'" These low ratings generally are translated into the re-
sponse 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
identitied as "comtortable." However, in this profile, the "comfort" rating
borders on the neutral zone; in terms of general ratings, the rest of the
workstation 1s rated much lower.

The workstarion 1s detined as the physical space in or around the ottice
equipment which the respondent occuples. Ingpection of the ratings in Figure
4 indicates very littie positive teeling overall. The extensive negative
ratings tor "professional image," "privacy,” and "attractiveness' indicates a
voneral dissatistaction, Most DSAC employees perceive their job tunctions to
he protessional, The education level required to perform their job tunctions
i5 usually quite high, so some extra weight should be given to their extremely
iow ratings of "professional i1mage."

Figure 9 gives ratings for general room conditions. The DSAC workstation
'% located in a large room. The semantic differential technique can be used

it i Tiles are larae tile cabinets with adjustable shelving tor com-
puteor listings, notebooks, books, otc,
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b DATA ANALYSIS

Manctional lypes

Six job tunction levaels were selected tor analysis. The data were
Jrrrded into subgroups and analyeed using the Statistical Package tor the
Social Scrences (SPSS) proprams. The job tunction determinations closely
"oiliow DSAC job descriptions, but do not include all ot cach job's specitic
dutles or 1ts rating system. Thelr purpose was to provide general categories
to tdenrify various types of work being done. Because of the nature of DSAC's
~orkload, each ot the six job tunctions directly intertaces with some level ot
computer analvsis. For example, the secretaries almost always had word pro-
cessing capabilities at thelr workstations as well as access to a central work
processing pool. The tollowing are short descriptions of job types identitied
tor analysis:

L. Supervisory Management. Supervise at either division or branch
level s responsible tor employee resource allocation and ratings.

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

J. System Analyst. Determines how the specifications for the functions
can best be dcne in the computer system; designs the computer pro-
gram, but does not program; shares terminals with other systems anal-
ysts.

4., Funcrional Analyst. Develops specitications tor the tunctional area
to determine required user inputs and outputs or products.

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

6. Secretary. Secretaries eilther work for one manager or for a team.
All have access to central word processing through desk-top computer
rerminals.,

The questionnaire used in this study (se¢ the appendix) was set up to de-
iiwn ottices that would i1mprove employee satistaction with their working en-
vlronment. Ot the 330 questionnaire respondents, 42.6 percent had private
yttices or thelr own ntfice cubicles surrounded by bank screen partitions.

"he others worked in rooms with si1x or more people, which were sometimes team
Areas; most teams were in rooms with more than 40 people. Altogether, DSAC
cad tive major large areas divided from each other by tire wallsi each room
Sad abont 89 persons.  This tarse number of people makes 1t reasonable to

15 sume that warious cccupants would perceive their work environment differ-

cnt v,

Most o reople located 1n the open spaces ot the room have some sort of bank
soreen partition to increase privacy. Forty—tive percent of the computer pro-
srammers, 43 percent of the systems analysts, 60 percent of the functional
aratyst s, and 30 percent ot the data processing clerks have bank screens. The
r»* had no enclosing partitions,
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3. New Desk Carrel Unitrs. Flexible storaye devices specitically de-
sitgned tor computer programmer and analyst job tunctions we=e 1n-
stalled. These cabinets have partitions which can be caanged to
accommodate ditterent paper sices and can be adjusted tor ditteren:
job tunctions. They matched the general color scheme and were
attached directly to the top surtace ot the desk.

4. Desk Task Lighting. Adjustable Pluorescent lights were installed
under the desk carrel units tor close illumination ot compuler
listings. These lights will reduce energy consumption.

5. Partitions tor Privacy. The metal screen partitions were repainted
and retinished "9 provide a better visual environment and to increase
occupant privacy. Since these people tend to work in a team-like on-
vironment, some lower panels with shelves were placed between work-
stations o accommodate quick interoffice communications.

h. Partition Blackboards. The translucent screens i1n the upper portion
ot 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 avallable in systems furnishings.

Qﬁ}g_ggllectigg

The experimental design selected was a simple comparison of 'before" and

"atter" conditions In the prototype and control areas as ftollows:
Prototype Group  Control Group
Pre-renovation 18 workstations 28 workstations

Post-renovation Same workstations to be evaluated atter a
4-month occupancy period.

Both the experimental and the control pgroups were located 1n a large room
(100 » 120 tv). The experimental group was 1n a compact area containing about
4400 sq tt. The control group was made up of individuals randomly selected in
*he same room whose job tunctions and types were similar to those ot the ex-
perimental group. [t should be noted that the control group was aware that
"he wexperimental group would pget renovated turniture, and this may have had
some ettect on the results. Both groups were surveyed at the same time.

The evaluation period trom the initial survey to the 'post-renovation"
rondition survey lasted l4 months. The experimental group had occupied the
arototype area tor 6 months betore they and the control group did the "atter
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troanles redgten R s ot people who work cionely wornoooms
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et e e cnend part o wasoan o analvsis of o a  ovelosresang-iler exs
' i e Aot e employees percotved any actual improwvement o
Lr O Iy A T ey wore D Tl tarnliure,
: SR : <14 tesgred o vmpiement this oapproach. A tloor bayout
. . 1" "
S alned il T or Sartan. s owere Serecteod trom the survey tor Chetores and
" " 1 M . .
e’ et ton. The aamber o1 protol vpe workstations was bimited by mone-

[

Tineed,

iryoand space constraiats. o The DSAC management selectod a team-oriented
roupe tor the cxperiment.  JChe aroup was a 20-perion team made up ot pro-
rammers, aaalysts, and support personnel.

Based noa preliminary atalysts of the survey results tor 330 respon-
snts, Lhe most important variables for designing the prototype were deter=

L s

sariables were adequate space in and around the workstation,
Next, a
5 and discussions was held with the participants to present

torage space, and reduction of notse levels.

Cheocartabples, et thegr nomments, and fransiate this intormation into prelim-

Teenl procuremeent

1

YT L

Yinal approval was then obtained Lo begin the

“he macor constraints ot this study was the limitations ot Govern-
Systems furniture® was not avall-
Hieown GSA schedales o at o rhe time ot the studys theretore, another way ot

One ot
rezuiations tor turniture,

crdluating workstation vartables had to bhe used.  The variables were selected

+

Ader the 3ssumprion rait the Goveroment might approve syst-ms furniturej the

iriapnles would then be applicable to new purchases.  Under the current DSAC

qrratnt s, Bowever, the toliowing design actions were implemented:

1. Watl Flocking., All srandard panels were covered with a spray-on
cpoxy tlocking which cave the appearance of sott-rexture carpeting to
“he metal paneis. This reduced the noise teve!l and sotrened and
added color rto the general ottice area.

2. Desk Paintaing.  The eray=sreen metal standard desks were repainted to

match the tlocked colors ot the panels and were covered with new lam-

inated desk tops which save a tew square inches more of desk area.

Svstoms turniture 15 oa system ot panels on which desks, shelves, tiles,

lichrs, and ather gecessories can be hung.  [nterchangeable components make

the Mawstem” adiastable tor height, arranzement, and job tunction.
H A
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ie /oLy open oriice areas trom bank screered hallway at DSAC,

he  Uypical individual ottice tor programmer-level individual,
foire 20 Tyvpireal DSAC ottice area environment at all workstation
ypes and manawement levels (area part of initial survey,
Hut ottt prototype or control ,group).
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o q THE EXPERIMENT AND EVALUATION AT DSAC

The setting tor the experiment was the DSAC ottice. The tacility, which
has about 48,000 sq tt ot oftice area distributed on a single tloor, is
divided into tour larpge open oftfice bays, each containing 80 to 100 persons.

Most ottices were semi-enclosed by standard, gray-green government parti-
Fii’ tions. The desks were standard government issue, and the cabinets, bookcases,
! »nd tables, and tile cabinets were all standard furnishings supplied by
r Ceneral Services Administration (USA). Some managers had semi-private offices
t surrounding the central open otfice space. There were also conference rooms,
} a technical library, a computer room, and a snuack bar. Several training
s classrooms were adjacent to the otfice areas and on both sides of the hall-
‘5‘ ways. Figure | shows the general layout and contiguration of the spaces.

Figure 2 shows the contiguration ot typical workstations and the sur-
rounding environment of the large open office areas. The overhead lighting
was standard tluorescent, the floors were tile, and there was almost no aes-
¢ thetically supportive decor, such as plants or paintings.

Since renovation of certain areas had already been planned for the summer
| ot 1980, this seemed a logical time for an experimental renovation. On the

t basis of the renovation proposal, an implementation committee was formed to

- develop design goals and conduct the research.
i

b-

AL ¢ h
- Approach

USA-CFRL had already determined that one major problem with previous

! studies was their inability to draw design criteria-type implications from the
results. Therefore, for this approach, survey and prototype data were

[.1 pathered and analyzed using the following steps:

l. 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,
orpganizational structure, and need for job-~related functional analysis of

r’ individuals at the workstations.

-

' 2. Data Collection. A survey was administered to the employees to
determine their workstation needs.

b .

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

tests 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-
° ceive new turniture. This area, which was located in a central portion of the
oftice building, had 18 to 20 workstations. Control groups were selected from
the same area of the office. Several tentative prototype area plans were
- developed, and one ot these was selected as the prototyp-.
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Shiase resdalted 1n o some moditications.  'he basic methodoi oy ot

coecent

GCeupled nrot ol ype mock-up areas o)

coaliated them. Extenstiye monttoring and interviews furing froe

e omoded ased To oanalyee the DSAC workstations.,

3

sublieatton on rhe ampact ot compuler automatlion on worksiato oo
t

examies S he ampact ot the cisaal display terminal (VDT) and <evboara

Pt ves associaled with compuler workstations. fhe study analyees

i1 ractors Naving ergonomic relationships Lo workstation design decisions ane

e relates

these relationships to workstations tound 1n 4 modern

PR SIS

“heoanalysts reviews factors such oas notse, iaghting, glare, anthropemet oo

ioshiown

ration,

STl

to be a negative indicator ot product:vity.

ind comtort (heating, ventilating, and airc conditioniag). ©art i

M1y study ts ot he mos:

smpleto catepgorication of human tactor variables available in relation v

wltings with computer ferminals.
desien or Layout that could be ased to accommodate the needs ot ip:-

ey P
et
srmat o

Ty

P
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However, 1t does not clearly recommenc

runciions or tloor space manipulations.  The DSAC rescarcn used n-
trem othits studv o as background 1ntormation.

becomes appdarent that one aspect of developing workstation desipn o=

5 missing in the literature 15 using Job tfunction to determine

crtterent tvpes of workstation desten needs and identitying how this intorma-
roattects productivity.  All the workstation design criteria tor the DSAC
“ty are attected by the high use of computer-related technology, and mest

©ihy reguire much concentration.

Therefore, employee needs tor pertorming

Gelr tasks were ovaluated constantly.

L.otawr,

4
1
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ctoale, Visual Dispiay Terminals (John Wiley & Sons, 19800,
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assumed that the results ot rhis anaiyvsis would give insight Into ways to
b ichieve space econemy, thereby reducing Constructllon CXpenses.

Table 17 reveals some interesting 1nterpraration possibilicies. One
qotes that the strongest variables attect:ny the perception ot "adequacy of
space' are desk sice and workstarion tlexibility., When entered 1nto the

rograossion egudtions, these varitables daccoun tor 45 to 71 percent ot the
rotal variance 1n the models. Since the analysis was done ftor all job tunc-
ti1on wroups, this tinding should be relatively stable tor most groups. This
impiincs that the concept of "adequate space' does not generally reter to the
room ocantigurarion, but instead is very locally rolated to desk size {(most
1ndivideais noted adequate size in CSA-tvpe desks), and to workstatlon tlexi-
britty (ability 1o accommodate ditferent tasks).

A general interpretation ot these results would first suggest that the
two malor variables appearing 1n most ot the regressions are very stable and
that most indlviduals ire not as concerned with the size of their office as
they are with workstattion tlexibility. Theretore, tor the job functions, the
perception ot space as 'adequate' is a very work-related variable. The con-

q cept ol adequate privacy appears only 1n the regression model for supervisory
. management and tunctional analyst. Since people in the tirst tunction are
p responsible tor personnel evaluation and consultation, it 1s not surprising

that this variable would appear. For others who do computer-related analysis
and design, the rwo major variables were desk size and workstation flexi-
birlity.

Fable 18 shows the series of multiple regressions which use satistaction
with turniture as the dependent variable and which try to identity major com-
wonents across job functions, This model accounts for a minimum St 44 percent
ot the total variance tor each job category. [t should also be noted that
althourgh there 1s some variation across job functions, the maior components
seem Lo be furniture comtfort and pride in turniture. Thesc 'wo components
~onslstently show up across most ot the job tuncticn ilevels, Alrhough "he
contorm factor does not appear in the supervisory management Zroup regres-
sions, this may be related to the tact that management has ditterent chatrs
than the rest ot the occupants. These results imply that although there ar»
d1ttorent models which may dccount for the variance across job tunctions, the
component s ot "turniture comtort' {probably relating to the charr comtort) and
"oride in tarnitare” dre the two most important variables within this group.

T

Satistaction with privacy at the workstation' was used as the dependent
s Jariani» to construct multiple repression models (Table 19). 1In this case,
multiple regression accounted tor only 22 to 42 percent ot the total

varianne.  An inspection of the equations shows rhat two major tactors seem to
sontribute most ro the construction of the regression models: the "control
yver privacy and "conversations in my room disturb' variables. Lack ot
conteol ot privacy is the primary variable aftecting the variance in the
regroession model.,

25
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In a private room, privacy can be controlled easily by shutting the
door. In open otfice 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 otfice area can be handled through partial partitioning, full par-

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

tional structure of most teams at DSAC, control over privacy becomes more ot
managerial variable. That is, team members who must work together require
constant intercommunication. It may be possible that for certain types ot jo
functions and otfice work environments, 'control over privacy'" will remair a
problem variable tor all conditions. In the IBM study, privacy control was
handled by giving every computer-related job function a private office with a
door that could be shut. This is an effective means of privacy control, but
1s not necessarily cost-etfective.
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| Table 4
Room Occupancy 1n Room With Respondent
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Pt [EERITIN

SV atems viatve

Fads o bl Ay

e cab e td

Saclb wttada the three compater-related groups of programmer,

Ced taaet fanal

carpricifoae, s

t

[RUNY

No.
LR SO
Y2any 82
0.0 B.1
0.0 12.3
7.8 2.8
25.9 7.4
Ahad 20.0

LS A T
25.6 9.7
61.2 13.3
56.1 15.0
30,7 52.8
14.8 1.2
6.7 18.9

the s that the rooms with an occupancy of 5

analysts ITn the extsting

of People ta Room Wich Respoadeat

N - 298

to 7 individoals

arrangement at DSAC, this {s not
mast oopen of flee areas with some sort of te

am structure

vl Ly tall tnto this stze. However, as hilgher room occupancy tends to

feorease prlvas yerelated varlabloeg)

some compromise shoald

bee made to re-

toe Tpervetved” roon sevupancy through the use of partitions, SCreens,

St her et oo,

ts.

Table 5

Conferences/Week by Job Function*

) 1-3 G-t o L0+ )
T e Ty A 30.2 S 22.6 ‘2
e Py, 12,5 7202 12,4 2.1 1.0
<4
atems Anaivet L hha2 23.2 7.2 1.4
vt ienal Ana ity Yosd %y.9 5.6 2.8 2.8
T 338 667 0.0 0 0.0 L)
-3
et ) s 0.0 9.k 0.0 4.0 N
N = 300
|
|
L ot wie s a e, Twhere do these canterences peoar, T more than 50 ®
[ H ey ocateyor s batieated at the dedk, except for manapers, who
Gt e Y e et thed e ottt less gl A1 percent at someone else's
oL N
s ; b eresoe et week fs b we o ondary fodibeator ot the space re-
IR BT B B e these eedssoand the bastness-related activity 1ssoct -
o W Ve b Yer s ot aodge, Yatrasion or privacy, ctes Inspection of the
Sl e that, although manyeenat has the preatest overall namber of con- .
e, the conparercredated proaaps tend th have the most fntenslty, with ‘
; .
ot e canforens es per o week, e coonterom es are pewerally held at the .
coebeat Ty dedk exeept far the managerss Froom fatervliews, it owas deternfoaed R
citonot conterences are short-daratfon, el oo 0 persanctooperson basts For -
v ammers and analvsts, c
\
PR 2 et a e PR R, VRGN W U - wrdl

systems analyst,

.LA




the most cost-etfective action 1s internal, not additional procurement of
turniture to solve this probhlem.
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Table 6
File Adequacy by Job Function .
-4
o
A
Inadequate Neutral Adequate .
Minagement 36.6% 17.3 46,2 ‘
Computer Prog. 45.1 25.3 29.7 .
Systems Analyst 44.6 20.0 35.4
“unctional Analyst 52.8 19.5 27.8
Clerk 51.8 11.2 37.0 .
1
Secretary 22.2 33.3 44.5
N = 289
1
®
1
Table 7
Dead File Drawers by Job Function 4
Y
1-2 3-6 7-10
Management 32.0% 46.0 20.0 }
Computer Prog. 39.5 36.8 21.1 :
o
Systems Analyst 29.8 54.4 10.5 1
Functional Analyst 45.5 30.3 21.2 ]
Clerk 28.0 52.0 12.0 1
\J
Secretary 17.6 76.5 5.9 :
N = 258
[heose tables are interesting 1n that they suggest other than a design solution ]
to a problem. The general tendency seems to show that the filing space 1s ®
somewhat 1nadequate across mest groups, except for the clerks. The functional 1
analyst, systems analyst, and programmer all suggest inadequate space, yet
these are the same job groups which indicated very large percentages of dead
tile drawers ""under their personal control." An inspection of the dead-tile
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 L J
part ot the responses may be related to the larger size of computer listings,
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Table 8

Number ot Working Desk Drawers¥®
Required tor an '"Adequate' Rating

R

St

1 Drawer 2 Drawer 2+ Drawers -'ﬂ
Management 48.3% 13.8 37.9 )
d
Computer Programmer 33.3 25.0 41.7
-4
Systems Analyst 39.3 14.3 46.4 o,
Functional Analyst 45.5 9.1 45.5 |
Clerk 66.7 16.7 16.7 ]
4
Secretary 95.6 22.2 22.2 L
“Not counting desk pencil drawer.
Table 9 .l
]
Number of File Cabinet Drawers J
Required for an ''Adequate' Rating
0 Drawers 1-2 Drawers 3 Drawers™ N .4
Management 25.9% 26.0 40,7 27 ]
Computer Prog. 23.3 40.0 36.7 30 p
Systen Analyst 17.4 56.6 21.7 28 .‘
3
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 °
~ ]
—— 1
“Since common procurement practice only allows two- and four-drawer cabinets, )
rhree- and tour-drawer cabinets are combined here. 4
The combination of Table 8 and Table 9 suggests the distribution of required ®
*iling space to generate a rating of "adequate'" on the "adequacy of filing 1
space’ question, Those respondents who, by job function, rated their filing 1
space "adequate' were analyzed in sub-groups to determine the best distribu- 2
t1on ot drawers in desks and drawers 1n file cabinets. Although the number ot :
respondents in each category is small (only those with "adequate" rating), the ‘
trequencies give some idea of the general distribution required to satisfy .‘
tiling storage needs. It should be noted that some percentage of these fre- :
quencies will be made up of computer listings, and therefore may require ;
turther adjustment 1t a Wright line tile, or equivalent, 1s used.
50 Q.
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Table 10

Chalkboard Useful

No Neutral Yes
Yanagement 22.6% 13.2 64.1
Computer Programmer 63.5 20.4 15.6
Systems Analyst 52.2 26.1 21.7
Funct tonal Analyst 58.3 30.6 11.1
Clerk 92.3 3.8 3.8
Secretary 83.4 5.6 11.1
N = 298
Table 11

Tackboard for Graphics Useful

No Neutral Yes
Manigement 30.1% 37.2 22.6
Computer Programmer 54.7 28.9 16.5
Systens Analyst 46.0 39.1 14.4
Funct {nonal Analyst 6hl.1 27.8 11.2
Clerk 79.1 12.5 8.3
SecretAary b6.7 10.2 22.3

N = 297

In terms of accessortes at the workstation, {t is very interesting to note

that the only group really finding a need for a chalkboard is the managers.
The computer-related groups rather strongly indicate a neutral or negative

desire to have ogne. The second question was intended to determine if tack-
hoards were useful to the design of the workstation. Again, only the mana-
serlal level showed any preference at all for this amenity, and even then a
moderate Interest.
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e 1 e cunditrons tor the CONTROL aroups by tne

siny these protrles, the natare of the ditterences caused by the
SUAL o 1 P e prototype ared can be determined {ui(&ly.

-> 11) concerning fturniture in Lhe work=

et tonratyles (s

e toliowine: o (1) che control groups torm a ratner narrow

s renu st ton prot ot ype generally talls within that band, ano
cuoral macor, aratistically o stenitfilcant shitns roward imoroves
Uyt ton proatatype,  The renovation signiticantly improved

ot srt, carioty, moderaness, colortulness, newness, pride, and

LU it tarnitur-s.  Since the same turniture (retinished and

el D pslTrenewatlon protolype, UG0S Not o suarprising o
RYRES 5o Hanee in oratings ot damage, sturdiness, and qual-
oo same sionatioant changes in Lhe control gzroup ratings

¢ otte e e ety umyen were not expected. During the 6-month
S me wrady, e management aaded more Wrightline storage
coniral o uroup area. Abouat 50 percent ot the control proup
o chese o les, and thls mav o have caused significant chanpes

coihe Mmodern,” Maow" Mpende,” Msturdy,” and "quality' cate-

(howewer, “he new files 1 the control group did not cause as large a

fatal orenovation ot the prototype area. )

oo the protile ratings tor workstations in general (Figure 13)
shitis in satistaction are not as zreat as tor those with tur-
‘r, some are signiticant.  There is a statistically significant
sealeos relating to size of desk, storage space, professional
seness, ease ot cleaning, and pride in workstation. The chanpe
r wtoe of desk 13 particularly interesting, since the size
“allv overy smalt (L in. in length and 1 1n. 1n width)i however,
toroaotepooiks and computer listings were added on the desk

vsoneew baminared,

oo erest i o onete that although the new layout tor the pro-

cotseost Lo thoor oarea per person than betore, tLhere was no

At oo ot adegaiey ot space.  {(In the pre-renovation condition,
Sp ot per person, and in the post-renovation only 105 sg tt per
croavs drd nor chaneges)  This implies that the new design 1is

it toe tloor spaces Finally 1t is interesting to note that

it Tt hit!t i pretorency tor someone elsu's workstation

o ead contran aroups. This may be because there was no real
e, Lt irber cnlyoa returbishing ot the same turnitures

S My e pereetroed that the turniture was still o vthe same

St L Loy et locted ouer cortaln ather scales.,
[EEIE U ST o Tn o nrtsacy i Lhe woarkstatyon., One ot the
T s W Sl at the pre-renoval 1on survey was fhe
/ R o nteeiic Yy Noweser, the area pircked tor the pro-
RV R e g hyoa manayement need tor cont inuous close
St sream L anaad b rne . Thils amplies that privacy musit be o com-
St he wav T he T eam o sertorms 15 dut ies (1.e., 0o desipgn can
i AT A ACT 0N Wit D prd sacy ).
!
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WORK STATION
o . RIS B LA PR
., ‘. i . -‘.y i * 141 w*,,,:,
: PSRRI . ; I SR TA
TR s D1y ek surtace 1s oade-

fhe area my space occuplwes s ade-

qaate tor uy tasks.,

have enough storage space 1n and
around my desk.

" tind my work station tlexible enough

to meet changing requirements,

wnink my work station presents a pro-
tessional tmage.
"he privacy [ now have is adequate tor
MY LI5Ks.

My works station 1s oan attractive

irrangement .
My work station s ecasy to keep clean,

' do bring items trom home to Rersonal—
seeomy work area,

here are no satety hasards associated

with my work station,

Co1ssnrate A pwrwundi iense ot oride

~NoUDmYy oWark station,

Vomee st oae has A work statiron owould
vt rather than mine.

ae

.o

Changes 1N o WwOorkst At lan o3 uat ions . This protiie shows the

anees ta cccapant aerceptions of thelr own workstation area

‘ar

Tl

500

e oprotatype and cont rol

sroups hetore and atter renowva-

-
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FURNITURY

L S S T PR
e, S TR 1S DR RPN Coenbo o0t DTl
' . R N S T T B R LT S TR T T
' * e 4 . A~ .4 L"’ (vf‘. ”QI}.‘I‘.
.+ My ruraiture 15 ocomtortable : : :
J. ! have a wide variety ot turniture :
3. My furniture is modern and stylish :
S. My turniture 1s colortul :
Y. My turnitudre 1s easy Lo damage :
J o0 calldRe _
He My turniture 15 new :
v L oam proud ot my turniture :
roud ot my turniture -
.0 My oturnituare 1s osturdy :
b My turniture 15 hiash quality :
ai2fl quatity -
N . oam satistied with the turniture
1omy work statlon :

LeGEND: In onrder ta read the scales, t

HEAVY BLACK LINE.....Prototype area atter 4 mo.
HEAVY DOTTED LINE o Prototype drea bhetore renovatyon be
PAET OLTGHT LINEG oo Control oy
REGHT LIGHTD INF L Lo Control p

SHADED AREA .. oo Hanye ot
DARK LETTER "o o0 ndiear o

Ve e
2N
v [ ‘

2C

he tollowing codes are ised:

roup betore renovat ton

roup [ [-r'u!,)r\,"'n- [ SR A NN

mosement tar Contreal hetor

santtroant daot e e et

type hetore and atter renovation

DARK LETTER "C"..... . indicate

tooupana

v
AN

| I
oo b e

W et

sienttrcant dittersnoe bhetween gont oo,

hetars and atter renovation

Changes tn turnifare »valu
the shitt in respondents’
rhe prototype and control

Fraure 11.

: b

Arrons. This set of protiles shows

apinions ot turniture adequacy far
Aroups hetore and aftrer renowvation.
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7 IESTCN AND eVALUATION OF PROTOTYPE AREA

Destign Layout
ealnll Layous

A series ot possible workstation darrangements was designed based on the
survey results.  The designs would be used to construct a4 general prototype
area tor 18 people.  This area would then be rated and the results compared to
‘nnse ot a control proup.

Flgure 7 represents the designs that were drawn up to solve the problems
rdentitfied during rthe initial survey. The workstations are arranged by job
cunction (keeping in mind that private offices were not part of the branch
selncted tor renovation) and the tinal layout determined trom a match with the
team tunctional requirements. Actions taken to renovate the furnishings were
di1scussed in Chapter 5.

Ihe desiegn hypothesis was that thesc renovations would improve overall
sallstaction with workstations and turnishings and perhaps improve ove il
productivity. It “he 1mprovements were successtul, the changes could be the
bas1s tor renovating the ont:re DSAC floor area. There were several other
solutions which might have had the same postitive etfects (e.2., 3ystems rturni-
ture, all private Hrtices, new standard turniture, etc.), Hu' “hey wers not
part of the overall experimental design tor this study.

The prototype area had already been selected by "he maragemers . The (8
people in this area were i1nterviewed to determine their newds v ria “heslr
branch. Figure 8 shows the prototype area betore renowa’: n. iy in'w»rtacing

the proposed workstations shown in Filgure 7 with their mec s, Srne 2esianer
produced an approved layout (see Figure 8).

Fvaluation Results of the Prototype Experiment

Figure 9 shows photographs ot the completed proratype renooarian,
“igures l0a, b, and c contain the working details on which the renovation was
based. The profiles in Figures 11, 12, and 13 compare the pre- and post-
renovation results of the prototype and control groups. The results are
pinotted on the five-point Likert scale. The profiles are presented tor com-
parison with the following distinctions: (1) the solid heavy liine 1s the
POST-RENOVATION PROTOTYPE, (2) the dashed line 1s the PRE-RENOVATION PROTOTYPE
(1.e., the "before'" condition), and (3) the shaded band represents the range
{or the CONTROL GROUP in the "betore' and "atter" conditions, with the right
side ot the band being the PRE-RENOVATION CONTROL and the lett side ot the
nand being rhe POST-RENOVATION CONTROL.

Inspectinn of the three protfiles shows the shifts in attitude ratings in
~erms ot each scale. A series of two-tailed T tests was run to determine if
rhere were statistically signiticant changes; the mean scores were compared in
the "betore and after” PROTOTYPE and in the "before and after” CONTROL
proups. (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
"atter" conditions tor the PROTOTYPE is represented by the letter '"p," and
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Regression Models for Adequate Area

Question:  '""The Area My Space Occupies is

Adequate tor My Tasks'

Area Adequate
workstation)
Area Ad-quate
+ .33 (Flax,
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373 (Desk

workstation) + 294
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S3i0e)

(Storase

e )

Sl

conditions and
Table

determine




LI s aang

T—————— Y Y

——r

W TETTL T TS T T T T T T vy T T TR AT YN TN T AT LAY YT WO LT T T N E s T RTY ey T T T

Fhe workstation's abrlity 1o gqeccommodate ditterent tasks 1s a problem in
“hree ot the tour condirrons. Occupants percelve this rather intangible vari-
able to be quite rmportant . The vartable only disappears trom the regression
in the post-renovation conditions, 1ndicating that the desizn tor the new
workstatitons has oliminated 1t as an irritant, However, in the post-renova-
tion condition, concern with adequiacy ot privacy and desk size 1s noted.
Chanees in adequacy of privacy are best understood when viewed 1n the context

the privacy regressions (Table 21), since this variable now seems to be
Tore amportdant and 1s also a post-renovation problem.  The desk size tactor
ilso appedars agarn, while 1t did not 1n the pre-renovation condition. The
srototype desks had desk carrel uniis which took up some space on the desk
sertace. thirs shoald not have caused this variable to be a problem; however,
"o change tnosurace ared (t.e., trom a desk surtace to storage carrels) 1s
sorcelved s opart!lyvoadequate. A possible explanation 1s that atter the reno-
sation, many ot the large tables which were tormerly used to lay out computer
Prstines nad 'o o he climinated.

Table 21
Represston Models ftor Adequate Privacy

Question:  '"rhe Privacy [ Have Is Adequate For My Tasks"

%
Pre-Repovation:  Privacy Adequate = 5,80 - .870 (Telephone .59 15
disturbs)
Pre-Control: Privacy Adequate = 5.96 - .485 (Telephone W45 27
disturbs) - .454 (Conversation disturbs)
Posr-Control: Privacy Adequate = 5.18 - .643 (Conversation .23 28
disturbs)
Pest-Renovation: Privacy Adequate = 2.14 ~ .850 (Noise through .53 15

walls) + .662 (Control over privacy)

fable 21 summarizes the adequacy of privacy in the "before'" and "after"

conditions tor the control and renovation groups. Privacy regresslon compar-
isons can provide some interesting tnterpretation. Although phone noise 1s
perceived as a problem in pre-renovation and pre-control, it 1s not a problem
i either post-condition. In the control group, conversational noise con-
“1nues to be a problem, which one would expect, since no changes were made.
i,wever, in the post-renovation, nolse through walls and control over privacy
wrre perceived to be problems. In the pre-renovation conditlions, there were
a0 walls separating individuals. Therefore, the addition of walls or parti-

rons hetweon workstations should have increased overall privacy. However,
rhe new workstation layout gives the perception that there 1s no nolse through
"he wails, since walls are now there.

The degraee of control over personal privacy is a more difficult variable
to interpret.  Since the prototype experimental group was inittially charac-
rerized as having a strong need for teamwork and consultative interaction, 1t
i3 apparant that there would still be some intrusion of workstation areas. By
lnwering the workstation partition area to provide for quick conferencing, the
desizner may have lowered the degree of "control over privacy." However,
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Both post-renavatlon conditlons, the major variable 1s pride.  This 1 1

sderstandable tor the renovated prototype, but not tor the control aroup, j
T Togical o explanation seems to be that the control group Thought that tnev

Souid avso sel new turniture eventually, and theretore rated this categor,
Sigher. The same explanation would be true tor the "colortul" wariable. This :

‘nterpret 1tion is reasonable since manapement had intormed all personnel thae
they would all be ineluded 1n the total renovation.

One hitterence tn o both Lhe post—renovatlon and controi aroups ts that
"comtart' 1s no lonegur g regression component. i previous studies, comtort
was associated with the chatr itselt.  In this study, the old chairs were re-
partnted and reupholstered.  Theretore, 1t must be assumed that the entire
workstation turnishings, oot just the chalrs, are contributing to an improved
ratine ot comtort,  Thus, the overall concluston i1s that comfort has been in-
creaseds also, there 1s an emotional sense of identification with the pro-
ety sucerss, cwven in those not included 1n the prototype arca.

Cenerally, the procotvpe experiment improved eomployee attitudes toward
'hetlr warkstations over several wvariables. Although the total number of
respondent s in the experimental arrangement was relatively small, 1t was ade-
are to show some Interesting shitts in perceptions in the 'before' and
atror"” eondirionss 1t also polnted out some variables which will attfect how

nersuns assoclated with computer-related job tunctions perceive the new work-

PRI
sample zroup 1o identity major statistically sieoiticant changes in the

fons,  However, the prototype experiment does not have a large enough
irea.s It must bhe viewed as a supplement to both the previous survey and Lo
"ne resalta ot orher experimental work dealing with requirements t1or work-
dataons tor o computer-reiated job tunctions.,

Table 22

Regression Models tor Furniture Satistaction

Gaetront o MDoam Sarystied With orthe Parniture in My Workstation'
{“‘ N
comeaat ans SATRURN = .4+ L4077 (Farn. comtort) .95 .5
v L3 a (Hen qualivy)
N - SATFURN V205 + 0343 (Furn. comtort ) .04 R
+ b2 (Modern stvie)
cer = sat tons SATEFURN Pl ¢ Lah2 (Proud ot tarn) .39 .
Pt ot e e SATFURN -1.59% + .n8% (Proud ot turn.) .77 29

£ 0992 (Colortul turn.)

"




L Jae Sy amn gen o

g

gzgductiviLy Evaluation Models

Productivity has always been a difticult concept to measure, particularly
tor white-collar workers, since their products are somewhat intangible (e.g.,
a1 computer program). Also, at a professional level, 1t is generally assumed
"hat the employee will work to the best of his ability and will be selt-
motivated. Because ot these ditficulties, there are tew productivity models
tor white collar work.

Researchers decided to construct a reasonable and logtical model tor pro-
ductivity enhancement. The model would be a4 way to compare '"betore” and
"atter" conditions within the office setting. Although changes in management
direction and changes in emphasis would attect ratings, 1t was thought that
the model would still be useful in determining changes in the prototype test
area.

A two=-part approach was used to develop the model. The tirst part would
measure physical variables (e.z2., time away trom desk). It was assumed that
these variables might show improvement after renovation. The variables were
selected 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 imcreases.

H - ; AT PR N A A
Facpwn oo spoeluctivin bty Dnanges

Time spent by an employee at his desk 1s a self-rated measure. I[f an
individual is at his desk, he is assumed to be dolng something work-related.
l'here were three components to this factor of the productivity model: time
spent writing, reading, and thinking (all were answered 1n previous ques—
tions). The assumption is that 1f more time 1s 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

tours Prototype (%) Control (%)

-2 0 0

Pre-Renovat 1on 2-3 0 0
3-4 20.0 3.6
b+ 80.0 96.4

=2 0 0

St=denovat inn 2-3 0 6.9
-4 11.1 6.9
4+ 88. 86.2
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I' Table 24
b
[
; Actioibties While Seated at Desk
Pt
Protof ype Conrrol
WNr1te RESIAR I 26.57%
Pre-Renovation Read 14,07 23.77%
Phink 2703 22.17%
Write 25.47 20.1%
Post—Renovation Read 20.5% 21.4%
Think 26.07% 33.0%

it 1s apparent that the scales used in this survey are not complete

cnouezh to handle the data adequately. At least 80 percent ot Lhe workers in
wach sroup spend more tnan 4 hours it their desks. Therefore, this question
©s not helprul.  Howewer, when asked Lo rate Lhelr activities at their desks,
some useful ditterences appeared.  Table 24 suggests that post-renovation pro-
totype occupants spent n.) percent more time reading at their desks. 1t also
appears that the control sroup now spends more time thinking than previousivy,
but this 1s ditticult to 1nrterpret properly. The small improvement 1n the
reading activity 15 a very weak indication that productivity may be improved.

in terms ot selt-rated distances for work-related conversations, Table 25
reveals that longer distances were traveled atter renovation; 1.e., workers
are walking longer distances to coordinate work-related problems. However,
this data must be reviewed in conjunction with Table 26, which relates the
number ot business-related trips away from the workstation per day.

Fable 25

Distance tor Work-Related Conversations

{ Distance
t (Feet) Prototype (%) Control Group (%)
0-9 0.0 7.1
Pro-Renovat ton 5-10 40.0 10.7
| © 10-20 26,7 23.6
: 20+ 3.3 53.6
0-5 0.0 1.6
Post-Renovat 1on 5-10 29.4 32.1
10=-20 47.1 42.9
* 20+ 23.5 2l

®... .9
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Table 26
T(' Number of Business-Relared Trips Per Day Away From Desk
No. ot Trips Prototype (%) Control Group (%)

: 1-3 46.7 39.3
Pre—-Renovation 4-5 26.6 21.4

6-10 13.4 28.6

11+ 13.4 10.8

1-3 18.9 28.6

Post-Renovation 4-5 43.8 28.6

6-10 37.6 32.2

1i+ 0.0 10.7

Table 26 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 Table 25, this means that there are generally
tewer 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.

Table 27
{ Frequency of Interruptions/Desk/Day
f
1 No. Inter. Prototype (%) Control Croup (%)
®
0-2 6.7 14.8
Pre-Renovatton 3-5 26. 25.9
6-10 26.7 18.5
- 11+ 20.0 40.7
:
| @ 0-2 20.0 11.5
Post-Renovation 3-5 40.0 19.2
{ 6-10 26.6 49.9
i+ 13.4 19.1
|
L
!
3
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Fabio 28

Frequency ot Dt eact tons o whiobe Seated gt DeskDay

Now Distractions i hay Srotatyne (1) Controi Group (75)
0-4 40.0 50.1
ool o =10 3303 42.9
LL-20 13.3 7.2
Jb+ 3.4 0.0
0-4 49.9 1.5
Post =Renovat ion 5-10 35.7 38.3
11-20 14.2 38.4
Jl+ 11,4

Vbl 27 shiows ittle change 1n the rregquency ot oselt=reported intorrup-
“Lons duriig tne dave  This lack of signiticant change could indicate that (1)
sither the renowvation made no ditterence in these variables or (2) the organi-
tattonal social contacts required tor the work remained the same, and there-
ture, with the level ol work ettort maintained, one would expect no change.
Sable 28 shows little chanze in the trequency ot distractions at the desk
during the day in either rhe "betore" or "after" conditions. There are not
cnouph vartables 1n the survey to determine whether these items can be used as
nroductivity indicators tor the observable model,

ﬂ' N :4_V“if{JU‘fA:N*fuﬁtiUitU Model

There have been some studies of the ettect of the physical envirenment on
sroductivity.  The most notable of these” defines product vity in terms ot an
suucationat models 1.e., earned :ollege credits per unit of floor area. This

t

;tudy determined that the use ot new furnishings promoted a higher space util-

‘sarion, and theretore more "production of earned credits' per unit tloor
area. However, this detinition 1s not directly applicable to the DSAC study,
,onee the output 13 much harder to define 1n terms ot loglc and tfunctional
Tomputer support o systems,

An artacle by Mundei 10 provides another discussion ot productivity in
~eoatian to the operation ot large corporations and the determination of
mynares. Howeuer, this study relates productivity to business costs—-a set

DATATE T r st g LA away trom the workstation to have any meaning tor
ean Millverts has presented the relationship between the environment and
“rvltoas to1s o attected by some aspects of tacitiity design. He has
Lot o iar che attatudes ot corporate managers toward their statt mav be

| Coo Tt e o Productavity (Herman Miller Research Corporation,

bR,

, o . L

A " e ot Preaoductivity, Industrial Fngineer (May 1976).
g M cov, Mgy ment ot the Workiny Environment (Hatchinson, Benham,

[ hrY )
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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 1ntellectual environment in which the product may
be improved logic tor a sophisticated computer program (i.e., a mental pro-
duct). Then, we must take the individual scores for respondents to each of
the survey ltems mentioned above, normalize the individual scores to make sure
all variables are being measured on the same dimensionless scale, and then
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 attribufed to the new prototype; therefore, the null hypothesis
that '"the renovation does not make a difference to productivity" must be re-
jected.

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

Productivity score = (standards of quality) + (managerial (Eq 1]
siimulation 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

Quality Standards
Management Emphasizes
High-Performance Standards

Prototype Control
Pre-Renovation 40% S4%
Post-Renovation 88% 39%
N=18 N=28
60
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Table 30

Pertormance Standards
Management Shows flow To
[mprove Pertormance

Protorype CO”LEEL
Pre-Renovation 407% 287%
Post-Renovation 18% 22%
N=18 N=28
Table 31

Productivity Comparison

My Branch Is More Productive Than Other Branches

Prototype Control
Pre-Renovation S53% 5T%
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 difficulc,
since there are many possibilities. For example, did the work character
change tor the occupants; is the N too small to determine a shift (the occu-
pants rating this variable negatively remained stable 1n all cells); or does
management need to exercise much less control in the renovated prototype?
Generally, there 15 a major tmprovement in two of the three parameters, with a
Aitticult 1aterpretation in the third.

Now the construction ot the normalized productivity model can be
examined. The tirst 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 heing done. This indicates that more produc-
tivity is nc. necessarily better productivity and therefore sets a minimum for
the quality of being accepted.

€l
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I'he component is management's attempts to improve individual empioyee
pertormances l.e., managers are exerctsing their authority tor the good ot the
zroup 10 order to improve the working capability and productivity ot indi-
vrdual employvees within their teams. Topether, these two tactors represent
managerial supervisory input 1nto the productivity model,

Finally, there s the tactor ot perceived productivity; it.e., a ''my group
more productive than your group' type of measure. This is a subjective
~valuation by the survey respondent, since there are no direct measures of
rhils type of productivity, This selt-related question represents the peer
sroup evaluation ot relative productivity. Table 32 gives rhe productivity
scores tor the tour groups.

Table 32

Normal ized Productivity Medel Scores

Prototype Control Croups
Pre-Renovation .64 1.52
Post -Renovation 5.21 L2
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 cver the
cxperimental period was responsible for the improvement in productivity. How=
~ver, the degree of improvement cannot be stated with certainty; also, 1t 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
ro the specific design features of the prototype area.
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G SUMMARY AND CONCLUSTONS

This study evalaared the six computer-related job tunctions in order o
i
IS

e 1en new workstations that wil improve the working environment. Within th.
imitattons ot the oxperimental prototype design and the statistical analysis
0 the survey data, desiegn recommendatrons were made.  The research showed
riar althoush ditterent desiuns are needed tor various Job types, there are
crtain simiiar needs among individuals who work with computer-related work

ptations and team-type environments.

Ihe methodolowy used 1tn this study and the data 1t produced show that
Sithin specitic constraints, it 1s possible to evaluate an otfice environment

wd 1o recommend design tactors which will improve habitability satistac-
"1on.  Such recommendations identify major problem areas which need the atten-
1on ot designers and architects. These problems may be solved to some extent
by tncreased attention to layout design, flexibility, area, and organization

Jnaaracter.

At DSAC, parameters were ldentitied which are mainly job-related and
sosated to the operations of modern computer technology. Although the DSAC
cnwaronment 15 not that of a typical modern oftice, the employees do work with
e fatest computer technology.

The data aralysis showed that across all job function groups, there are
cortain varitables which attect tacility desipgn and layout. [n a protessional,
computer-related environment, satistaction with turniture 1s probably related
to pride in the workstation destipn and protessional imag:>. Satistaction with
"he workstation 1s generally related to protessional image. Adequacy ot work
ipace 1s almost always related to adequacy ot the desk area, rather than the
sturrounding territory of the otftice environment. This implies that an etti-
crent o ortice arrangement which s small in terms of number ot square fteet per
verson can t1ll be rated hiwhly. Finally, privacy in most computer-related
~orkstations seems to be directly related to control over privacy and reduc-
cron ot noise through walls. This presumes some design requirements tor con-
“roiling anterruptions and distracrions.

A productizity model was constructed to help determine the major compon-—
at s ot productaivity and the ottect ot the changes in the working environment
noproguct it y. o b results showsd that the renovation, even with the limi-

rathons olaced Snodesien acttons, amproved employee productivity.

[ i DSAC nady, the prototype experiment was successtul n that 1t

Ml 1 et it e Tpr ccementoan occupant satistaction. The empiovee survey
M1 et re e e determinang the relationship ot emplovees o com-
P A SN RV TR (IR
h}

CaAnSainbeder]

il

kot

PRI lj'



ad - ARl v (2Rt AR e
P ——— CHPEL e e sasr st ameg naSrae aann > . . A N A = .

REFERENCES

Cakir, A, etoale, Visual Display Terminals (John Wiley & Sons, 1980)

smergency ot Facility Management, Facility Management I[nstitute Occasional
Paper (June 1980).

e Jaris, P.oE., "Proposed Workstations Explore Special Needs or Computer
Progreammer,’ Contract (March 1980), pp 106~111.

e Varts, P. E., "Reassessing Data Center Design,' Buildings (May 1980), pp
b3-66.

Facility intluence on Productivity (Herman Miller Research Corporation, 1976).

Caskie, M., "Toward Workability ot the Workplace,'" Architectural Record
(August 19380), pp 70-75.

liarris, Lou & Assocrates, "Comtort and Productivity in the Office ot the
80's," Steeicase National Study of Otfice Environments, Il (Steelcase,
Inc., 1980).

lwesar, Co, and R. Porter, Jeveloping Habitability Information tor the Design
ot Otfice Fnvironments, Technical Report E-142/ADA074467 (U.S. Army

Construct:on Engineering Research Laboratory [USA-CERL], 1977).

MEBT Associates, [BM West Coast Programming Development Center: Programmer
Function Report Series, Special Cheny Report (IBM, 1976).

Miller, Harry, Management of the Working Environment (Hutchinson, Benham,
LLondon, 1975).

Mundel, M., "Measures of Productivity,'" Industrial Engineer (May 1976).

hé

< ,
I AM‘A Pt

v

‘
Py

a_a

5

e

AA.




o
4
4
’.
b
1
L
E
N
4
<
4
o

IO

APPENDIX 1 Ottice Environment Questionnaire

[ P

3

PP {

P

P -t ala N L N B P




US Army Corps
of Engineers

Construction Engineenny
Research Laboratory

office environment
dla / dsac study

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
purpase 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 highiy 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. VYour help
in answering items on this questionnaire will provide a basis for improving
the office situation at DSAC. This gquestionnaire is divided into three

sections:

Section I

Section Il

Section II]

Work Area Evaluation dealing with your immediate
work area.

Activity and Equipment Analysis dealing with your
functional needs

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 questions, 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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169.
170.

171.

172.
173.

174,

175.
176.
177.
178.
179.

180.

-----

[BACKGROUND 1HFORMATION |

Sex: Female _ __.Male 2?® Rranch or organization symbol
Discipline (Professional)

My room number 1is (If not assigned a specific room then
indicate where most work is done ).

How many years of education have you completed? (After high school)

Check the highest degree obtained.

1. HNot a high school graduate 4. Bachelor's deqree
2. High school diploma 5. Master's degree
3. Junior College degree 6. Doctorate

7. Post-Doctoral work

Are you defined by requlations as:

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

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

How many years have you worked here? Yrs.
What s your present pay grdde? (GS Level)
Is your appointment: 1. Permanent 2. Temporary

To the best of your ability, indicate the percentage 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).

_____MWriting *? _____Thinking *?
_____Reading ** _____Drawings °°
_____Talking " _____Painting *!
__ layout *? _____Typing 32
Filing *° ____Sorting *?
_____Collating"’ ____Mailing >*
____Dther  *® 100% TOTAL

If you 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)

80
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26

28

33
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166.

167.

168.

hadiiidn
B BRI A At ash arees ama oo o'

COLOR AND DECOR

If you were to paint your area, what would you choose as
the MAIN COLOR or COLOR SCHEME? (circle one)

RED or SHADES OF RED................ 1

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).eve e niinniinnnnennn

Would you prefer your color scheme:
Brightly colored rooms 1
Subdued colored rooms 2
Neutral colored rooms 3
4
5

Two colors in one room
One major color with accents

There could be a number of decor items displayed in the halls.
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 naintings
Absolutely nothing on walls
_____Sculpture hung on walls
_____Areas for personal displays of employee's work
_____Superaraphic symbols identifying functional areas

Other

79
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Trne lchoratory exists in an open site.
landscazing rmay be irportant to you.

or disagreement with the following statements.

156.

157.

158.

159.
160.

161.

[
[o}}
n

163.

164.

165.

SITE AND LANDSCAPING

Finding parking place close to the building
is a problem

I like to spend time outdoors during my lunch
hour

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

I enjoy watching activity outside while
working.
The landscaping makes this a pleasant place

to be

I would like more outdoor recreation spots such
as benches, covered places, etc.

1 woulid enjoy piants in the interior of the
building

Going outside during the day helps my ability
to concentrate

The cize of the parking lot is adequate

o

Highly Agree

--------

Slightly Agree

Some aspects of the
Please indicate your agreement

Neutral

Slightly Disagree

Highly Disagree

10

11

12

13

14

15

16

17

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

¢ [rrIps 3T tais tine q cup of coffee would be a great help in continuing. . .
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PARTS OF THE OFFICE ENVIRONMENT «

A building if made of many parts such as halls, corference
roorms, etc. Your ratings of these corponents will help in an overall
evaluation of o7 tce space.

HALLWAYS ¢
125. colorful s : : : : drab 55
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 i : : : : : boring 62

133. dark : : : : : : light 63 ®
134. clean : : : : : : dirty 54
135. friendly : : : : : : hostile 65
136. beautiful : : : : : : ugly 66

CONFERENCE ROOMS

137. colorful : : : : : : drab 67 L J
138. interesting : : : : : : boring 68
139. dark : : : : : : light 69
140. clean : : : : : : dirty 70
141. friendly : - : : : hostile 71

142. beautiful : : : : : : ugly 72 °
143. adequate vt : : : : inadequate 73

SNACKBAR (1F APPLICABLE)

144. colorful : : . : : : drab 74 )

145. interesting : : : : : : boring 75 E

146. dark : : : : : : light 76 @

147. clean : : : : : : dirty 77 )
148. friendly : : : : : : hostile 78

149. beautiful : : : : : : ugly 79 80 :

150. adequate : : : : : : inadequate 31 !

LIBRARY (IF APPLICABLE) 0]

151. colorful : : : : : : drab 2 7]
152. interesting : : : : : : boring 3
153. dark : : : : : : light 4
154, clean : : : : : : dirty 5
155. friendly : : : : : : hostile 6

156. beautifut : : : : : : ugly 7 o

157. adequate : : : : : : inadequate 8 1

1

1

{

®
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consultants, and new erployees.

IMAGE OF THE BUILDING

Pl w0 e

The exterior of the DLA building presents an image to the public,
Please indicate yowr rating of the

exterior imzze of the DLA building on the scales below by placing a

check mark close to the adjective wnich best describes some attribute

of the exterior.

102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.

Rate all scales.

common

dark

useful

delicate

active

ordered

old

colorless

flexible

expensive

calming

small

simple

pleasing

formal

dull

friendly

boring

generous

traditional

beautiful

subdued

cheerfuyl

76

unique
light
useless
rugged
passive
chaotic

new
colorful
rigid
inexpensive
exciting
large
complex
annoying
casual
bright
hostile
interesting
frugal
contemporary
ugly
vibrant

sad
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32

33

3L

35

36

37

38

39

49

k1

42

43

by

45

46

47

48

49

50

S1

52

53
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9.

PERSONALIZATION OF WORK STATION

We all tend to bring parts of our lives into the office setting.
Sometimes we bring in objects that symbolize aspects of owr lives and
place them in the office areas. The followirg questions deal with this

xind of persoralization. .‘
97. Do you bring objects from home or elsewhere with which to decorate R
your room or work station? }
Yes No (if no skip to question 102) 29 ol
98. If yes, please indicate the type of objects you bring. Circle
one or more.
_d
1. Photos 8. Desk ornaments e~ .%
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
7. Plant 14. Other

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

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

101. Qoes your vork station accommodate this form of personalizaticn or
would you prefer more places to put your items.




v

88.
89.
» 9.
9l.
92,
4
93.
%.
D
95.
9.
»
»
]
»

PRIVACY IN WORK STATION

Privacy has many definitions, but seems to be a concept related to
s the nature of yowr tasks at your work station and in your room.
indicate yowr degree of agreement with the following statements.

Highly Agree

Conversations in my room disturb my ability to
concentrate

STightly Agree

Neutral

Please

Slightly Disagree

Highly Disagree

[ can hear noise thru the walls of my office

Péogle keep coming into my room and disturbing me

The telephones in my room are a noise irritant

I have a high degree of control overy my privacy
in my room .

I have many visual distractions in my office
which are disturbing

My job requires a high degree of concentration

Total number of people in my room is

Number of people I can see while sitting at my desk is

74
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80.
81.

82.

83.
84.
85.

86.

ELECTRICAL OUTLETS IN ROOM

Sufficient number

Well located

Insufficient number

Poorly located

AIR CONDITIONING AND HEATING IN ROOM

Air Conditioning
Adequate

Heating Adequate

fFasy to Adjust

I am comfortable
in most seasons

Air Conditioning
Not Adequate

Heating Inadequate
Hard to Adjust

1 am uncomfortable
in most seasons

THERMAL COMFORT AT WORK STATION ]

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

___ Cold
_____Cool
_____Slightly Cool
___ Comforta-le

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.

MEN

Slacks E]Uéi short sleeve shirt—

Tong sleeve shirt__

undershirt ____
sweater or sweater ve t___

suit coat or sports jacket__ _

73

WOMEN

skirt

slacks —
blouse ___
Sweater___

jacket ___

10-1
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64.
65.
66.
67.

68.
69.
70.

71.
72.
73.
74.
75.

76.
77.

78.

79.

Satisfactory
Clean
In good repair

Attractive

Satisfactory
In good repair

Attractive finish

Satisfactory

Easy to clean

In good repair
Attractive finish

Good quality paint

UTILITIES AND SERVICES IN ROOM

FLOORING IN ROOM

CEILING IN ROOM

WALLS IN ROOM

Lighting adequate

Fixtures well
located

Switches well
located

Switches in good
repair

— ———— —

72
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Unsatisfactory
Dirty
In poor repair

Unattractive

Unsatisfactory
In poor repair

Unattractive finish

Unsatisfactory
Difficult to clean
In poor repair
Unattractive finish

Poor quality paint

Lighting inadequate

Fixtures poorly
located

Switches poorly
located

Switches in poor
repair

67

68

69

70

71

72

73

74

75

76

77

78

79

80
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ROOM

Your work atation {g in a room. Certain attributes of this room
can be rated individually and rake up your total perception of your
gpace irn the room. Please ansier the jollowing questions.

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

Extremely important Not important at all

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

Yes No

53. Do you feel a wingo-.

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

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 as.necessary)
1, trees 2. cars 3. fields 4. buildings 5. supplies 6. trash
56. Which direction does your window face?

North East South West

WINDOWS IN ROOM

57. Satisfactory : : : : : : Unsatisfactory

58. Style attractive Style unattractive

59. Provides adequate Provides inadequate

outside light : : : : : : outside 1light
60. Good location : : : : : : Poor location
6l. Good size : : : : : : Poor size
62. Clean glass : T T : Dirty Glass
63. Easy to open or Difficult to open or
operate : : : : : : operate
71
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IMAGE OF WORK STATION AND ROOM

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

visitors, and otner staff.
of uour wory station on the sca

to the adjective which best describes its attributes.

28. cozy

29. common
30. clean
31. dark

32. bad

33. ordered
34, old

35. colorless
36. stuffy
37. calming
38. noisy
39, small
40. simple
41. pleasing
42. formal
43. dull

44, friendly
45. boring

46. traditional
47. beautiful
48. subdued

49, protected
50. facilitating

70

Please indicate your rating of the image
les below by placing a check mark close

roomy
unique
dirty

light

good
chaotic

new
colorful
drafty
exciting
quiet

large
complex
annoying
casua)l
bright
hostile
interesting
contemporary
ugly
vibrant
exposed
distracting

Ty
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WORK STATION

Your work station i the physical cpace in the room you and your

of fice ..'-;ui';:-r;_r ocoupy.  Various aspeets of your work station lawout
! may «feot uour Jjob performance. Please indicate the degree to which you
»‘ agree or disagree with the following statements.
‘ >
+ [+)]
> L Q
— o —
| @ - — ™
Q - — o
| o (2} (%]
o -~ —
< -~ o O
w — [+
F 2 e £ 5 2
& < TR ©
- o - > w o
o r— o Q r— —
) I < = o X
16. The size of my desk surface is adequate for my
}' tasks. .
i
17. The area my space occupies is adequate for my
tasks.
18. 1 have enough storage space in and around my
*. desk. : : : :
3
q 19. I find my work station flexible enough to meet
\ ; : .
\ changing requirements. :
s
20. I think my work station presents a professional
( image. :

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

22. My work station is an attractive arrangement :

23. My work station is easy to keep clean

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

v

g
h»
.
J
3

25. There are no safety hazards associated with my

;’ work station. T
26. 1 associate a personal sense of pride with my
work station :
e 27. Someone else has a work station [ would prefer
: rather than mine
K
: 69
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card 1 -
FURWITURE col. 1-3
Rl
Quest. No.
The f.omiture wvou nave in your worx station can help or hinder your
Job effectivcress. ine [urmiture comgists of a nuber of individual j
Tterms wnich yvou will be asxed to evaluate as a group. Please tndicate 4
yowr agree~cnt or cdisagreement witn tne following gtatements. -9
b+ .
|- Q h
L3 o '8
@ © 1 ]
Q - w (o) b
-3 o — o)
< < o n 1
o —
<< > > o @
> o o o >
- e o Py —
= (4] +~ o £
o bt >3 hasl -Ui ]
T o Z @ Tz
1. My furniture is comfortable : “ )
o]
2. 1 have a wide variety of furniture : : : : s )
3. My furniture is modern and stylish : : : : 6 ]
4, My furniture is colorful : : : : 7 {
®
5. My furniture is easy to damage : : : : 8 f
6. My furniture is new ot : : : 9
7. 1 am proud of my furniture - : : : : 10
@
8. My furniture is sturdy : : : : 11 j
9. My furniture is hich quality : : > : 12 ]
10. I am satisfied with the furniture '3 o
in my work station : : : : ]
J
I have tne following furniture in my work area (circle appropriate items) )
11. Desk ! Grey-green 12. Bookcase ! Bookshelves °
.7 Wood 1s 2 Metal Bookcase ]
3 Black with colored top
13. File Cabinet 1 2 drawer 14. Other Equipment ! Cradenza ]
e 2 4 drawer 17 2 Chairs ]
3 Slide pullout 3 Work Table 4
“ Wright Cabinet for “ Other
. Computer Files
15. Partitions 1! Bank Screen :
Lo 2 Landscape Cffice )
3 Movable freestanding
* None
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{ SECTION I: WORK AREA EVALUATION .
v . T a3 3( ,:." < -,
[ . S SIS S SRR I ARG TR Fa T . : X
b . LUy Toviin RS Y] T : - i
[ ( )
. { - r o Johuie © : E] l "
~
‘, i 1
* Y“""A_.J WOQoOo OdWex j
! "’._.L.J WOoOD TasLas R
b L . & R h :
f 1. . The actual items such as desks, MeraL CrecEnTA :
S bookcases, chairs, etc. .
[ EZ; woon CREODENI A |
| e 4
z ORAPTING TAGLE ..4
- i
EI:D BTANDARD FiLua J‘
l
| . R .
! 2. |sork Station] Tne assemblace of furniture ggg |
4 and accessories you have arranged to meet your — e N
} needs for your tasks. e R S == IV
F - ol s,
4 \‘\n
‘ ‘//_71% \?xz_—:i .
4 s - [
3
]
¢ °
1
. . 1
3. The actual room in which you work or 1
g are stationed consisting of floors, walls, ‘
- ceilings, and utilities. 1
F— .1

4, Sii_‘lding*: The whole of DLA as a building
and a qroup of buildings.




SECTION II: EQUIPHENT AND ACTIVITY INVENTORY

The purpose of this questionmaire is to document your job related
activities and equipment so that we can best specify furmiture and

equipment for your work area. Please read the instructions before

beginning the questionnaire.

81
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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. 1C or more

During an "“average work week" how many conferences or meetings
will you participate in?

None
1-3
4-6
7-10
More than 10

Mmoo g v

Where are your conferences most frequently held?

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

Not including yourself, how many other persons will usually
participate in these conferences?

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

What is the typical duration of these conferences?

1-10 minutes

10-30 minutes

30 minutes to 1 hour
Over 1 hour

aonNn oo

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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10.

11.

12.

rrrrr I T C S el A T
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Do you share use of 2 terminal with one of your co-workers?

Yes
No

During an "average" work day how many hqurs do you spend operating
a4 terminal?

a. Less than 1 hour
b. 1-2 hours

¢. 2-3 hours

d. 3-5 hours

e. over 5 hours

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

Yes
No

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

How often do you have visitors from outside this laboratory?

a. Never

b. Once or twice a month
¢c. Once or twice a week
d. Once or twice a day

e. More than twice a day

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

14.

15.

16.
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Which of the following items do you have on your desk?
Check as many items as appropriate.

Telephone

Dictaphone

Light

Stapler

Intercom

Address/directory

Tape dispenser

Personal items (like photographs, plants)
Calculator

Drafting equipment

Office machine (typewriter, etc.)
In/Out Basket

Paper punch

Blotter

Box of tissues

Ash tray

Desk calendar

DT O 33 —~xL,. TN HADOQAO O

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

a. 1/2 drawer or less

b. 1 drawer

c. 2 drawers -

d. More than 2 drawers

Are any of the files you maintain contained within standard
filing cabinets?

Yes
No

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

None

1/2 drawer

1 drawer

2 drawers

3 drawers

4 drawers

More than 4 drawers

W KO aOn oo
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17.

18.

19.

20.

21.

.......

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

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

“H QO oo

How many
1" thick

0 QO O W

How many
thick do

-~ anoon
L N

Very inadequate
Somewhat inadequate
Slightly inadequate
Barely adequate
Somewhat adequate
Very adequate

books, notebooks, folders, binders, etc., less than
do you currently store in your work space (office)?

None
1-25
26-50
51-75
76-100
over 100

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

None
1-12
13-24
25-36
37-48
over 48

How many catalogs, binders, manuals, books, etc. over 3" thick
do you currently store in your workspace (office)?

D Ao o

None

1-4

5-8

9-16

17-24

25 or over
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22. Do you store extra amounts of stationary, envelopes, business 13 o
forms, slides, miscellaneous office supplies and other items j
which are not used on a daily basis? 4
@
Yes '
No
23. Do you usually have large graphic materials on display such as: 14 )
flow charts, bar charts, maps, posters, plans, etc.? -;
a. Never ;
b. Almost never :
c. Infrequently :
d. Sometimes -
e. Frequently .i
f. Almost always
24. Would a chalkboard be of use in completing your daily job tasks? s
a. Unnecessary
b. No particular feeling ®
c. Somewhat useful -3
d. Useful ]
e. Very useful )
]
[
]
\1
_T
.
®
.
4
4
.1
[
Y
3
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SECTION IIT: WORK ENVIRONMENT

The following questtionnaire is designed to measure the uays you
perceive and react to various aspects of your work environment. This
information will be used to determine the effects of different con-
ditions upon people who work in them. Recormendations will then be
made regarding changes and improvements in the work area.

The questionnaire will require about 15 minutes of yowr time. This
wrount of time is necessary for us to obtain a more real picture of the
conditions which presently exist so that we might make more meaningful
suggestions for change.

Please read each question carefully and answer it thoughtfully.

The information you provide is CONFIDENTIAL AND FOR RESEARCH PURPOSES

OMLY. NO INFORMATION REGARDING INDIVIDUAL RESPONSES WILL BE DIVULGED.

Thank you for your help.

D0 _NOT PUT

YOUR NAME

ON THIS QUESTIONNAIRE

(Trn this section, brarnch is used to define uyowr organizational element.

e

Orormization refers to the lakorarory as a whole)
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How often is the amount of light, heat, or air in your work areas
so bad that it bothers you?

- O oW

Almost always
Usually
Sometimes
Seldom
Almost never

How often do you feel unable to satisfy the conflicting demands
of various people over you?

oaono o

Hever

Rarely
Sometimes
Often

Almost always

Opportunities for independent thought and action on my job are:

[1 3 « N o BN @ i - V]

Non-existent
Limited
Fairly good
Quite good
Outstanding

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

o Qa0 oo

Never

Rarely

Somet imes

Often

Nearly all the time

How many tasks do you perform on your job which you consider
relatively unimportant or unnecessary?

o aon oW

Nearly all

Quite a number

A few

Very few
Practically none

I usually have good information on where I stand and how my
performance is evaluated.

ao oo

Strongly agree
Agree

Not sure
Disagree

88
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7. How often do you work on difficult and challenging praoblems in your

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

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
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

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
in your work?

To a very great extent
To a great extent

To some extent

To a smal) extent

Not at all

D Qoo
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12.

13.

14.

15.

16.

e R TR . Bath e iend Nl aie St e

To what extent is dealing with other people a part of your job?

Very little; working with other people is not an important
part of my job

Somewhat; [ have to deal with some other people, but this
is not a major part of mv job

Frequently; I deal with many other people as a part of

my job

Very much; probably the single most important part of

my job is working with other people

How well does your supervisor recognize and reward good performance
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 reward good work
To what extent does your supervisor emphasize high standards of
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

To what extent does your supervisor show you how to improve your

performance?
a. Not at all
b. To a small extent
c. To some extent
d. To a yreat extent
e. To a very great extent

To what extent does your supervisor encourage the people who work

for him

oo oo

to work as a team?

Not at all

To a small extent

To some extent

To a great extent

‘To a very great extent

90
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17.

18.

19.

20.

21.

St AR W R T we e

Overall, how good a job do you feel is being done by your immediate
supervisor?

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

How successful is your immediate supervisor in dealing with higher
levels of command?

Qutstandingly successful

Very successful

Definitely above average success
About average success

Below average success

o0 ow

The people here generally trust their branch heads.

a. Strongly agree

b. Agree

¢. Not sure

d. Disagree

e. Strongly disagree

Everything is checked; individual judgment is not trusted

a. Strongly agree

b. Agree

c. Not sure

d. Disagree

e. Strongly disagree

The work space and furniture in our work group is:

a. Excellent

b. Good

c. Passable

d. Somewhat unsatisfactory
e. Poor

91
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22. How does your branch compare to all other branches in the division 37

in terms of productivity?

I one of the most productive branches (top 5%)

Is considerably above average in productivity (top 20%)
Is somewhat above average in productivity (top 40%)

My branch has about average productivity for the district
[s somewhat below average in productivity

man oo
9. .

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

Strongly agree
Agree

Not sure

Disagree

Strongly disagree

DT Qa0 oo

39

— A‘._lA.A

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

A gL 4

To a very small extent
To a small extent

To some extent

To a considerable extent

ao oo
KA

25. People are encouraged to ask questions about the Branch's affairs. .0

Strongly agree
Agree

Not sure

Disagre

Strongly disagree

o o0 oo

26. In this organization about “he only source of information on important
matters is the grapevine (rumor).

Strongly agree
Agree !
Hot sure L
Disagree

Strongly disagree :

o Qo o

27. Generally there are friendly and cooperative relationships between v2 h

the different branches in this organization. :

Strongly agree
Agree 1
"ot sure
Disaqree
Strongly disagree

T an oo

92




28.

29.

30.

31.

32.

33.
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In this organization things seem to happen contrary to rules and
regulations

a. Strongly agree

b. Agree

c. MNot sure

d. Disagree

e. Strongly disagree

How clearly defined are the objectives of your Branch?

Sometimes obscure or poorly defined
Generally adequately defined

Better than most

Exceptionally well defined

a o o e

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

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

a. Strongly agree
b. Agree

c. Not sure

d. Disagree

e. Surely disagree

On the basis of your experience and information, how would you
rate your Branch on effectiveness?

Very poor
Poor
Fair
Good
Very good

o an oo

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

a. \Very poor
b. Poor
¢. Passable
d. Good
e. Very qood

93
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34,

35.

36.

37.

38.

39.

To what extent does your Branch emphasize personal growth
and development?

Not at all

To a very small extent
To a small extent

To some extent

To a considerable extent

(1 I =N o B o gl 7]

Superiors keep well-informed about the needs and problems of the
people working here

a. Strongly agree
b. Agree

c. Not sure

d. Disagree

e. Strongly agree

How do you feel about recommending this organization to a prospective
employee?

a. I would not recommend it under any circumstances
b. I would probably recommend it under certain circumstances
c. I would recommend it to most employees

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

Very dissatisfied
Dissatisfied
Indifferent
Satisfied

Very satisfied

o a0 oo

How often do you wish you could quite your present job?

a. About all the time
b. Very often

c. Somewhat often

d. Seldom

e. Never

Generally speaking, how satisfied are you with the kind of work you
have to do on your job?

Very dissatisfied
Dissatisfied
Indifferent
Satisfied

Very satisfied

T aono o
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40.

41.
42.

43.

.- L ey m T v
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Considering everything, how would you rate your overall satisfaction
in this Branch at the present time?

Very dissatisfied

a.
b. Dissatisfied
c. Indifferent

d. Satisfied

e. Very satisfied

Your branch or office symbol

Are you:

a. Administrative/support
b. Professional/technical

Are your responsibilities classified as:

a. Supervisory and management
b. Computer Prograrmer

Cc. Systems Analyst

d. Functional Analyst

e. Clerk

f. Secretary

56 59
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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 1is
is: about per day:

0-5 ft.
5-10 ft.
10-20 ft.

20 or more

3. The distance I generally travel y,

The number of personal trips I make
for personal conversations is:

away from the work station is about

per day.
0-5 ft

5-10 f¢
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. How many trips per
day do you make
to the cafeteria (including
lunch)? Trips per day

Answer only if you are a Programmer 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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corar, charles O
Deslgn ot vomputer-related workstations in relation tu job tunctions

4ud productivicy v Charles C. Lozar, Robert D. Neathammer. - champaign,
.l onstruction tugineeriag Research laboratovry, 1984)
i opp. o lewnnical report ; P-35/09)

L. Jelense Svstems Automation Center, Columbus, ohio. 2, wifice
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LA S G SO S U a - P SN ST S W Y T Y U SIS N VN S, W)

.. N

. N




e T T T S T e T

.
Lol R B

........

e o aats e an I IR S S - .

roe T

B - ISR

4-85

Xmamaa s




