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,

(Ater the-last:decades, Americifla have been learning tosee what
.

#, 'we have 'never seen 'before.
. I refer not to-fly.04 .saucer's but to.- people ,r.-peop1e whe:have

been.hlidden from,us. by Srejudice loy
custom, and by ignorance. -sslelph Ellisoredescribed thd4henomenonfor blacis in his powerfulpovgl, the InvisibleMan., t

. .. , .. #' .

.

.
. Today, finally; we see the black population4 we are only .*beginning-to gee other groups -- women, the American Indian., the

,*elderly, the handicapped
-:- bewthem.bothas.netional:resourced-arid S..

..aS groups having cleims.tin the national. conscience. .
. : .'

. . 1

,i
.

.

.

.This publication is one of A series of-six, the.tieefi Of which
,

are listed in the acknowledgements, that HUD's Office-of Policy .

Deve.lopment and Regearch.has:i.tponsbred
to accomplish the imporcent,

tail( ofMaking buildings'eccessible to-end usable the physically .

handfcapped.through improving'the American NAM) a tanderds'Instifite's.AllT standard.

Prepared under the supervisiou to :the Office of Polici-De4elopmentf '.
....

and,Research, these volumes have won 4 research.award from
,_

.

progressivf Architecture. To quoce f*oM the jury' comments n
In termsof,the effect that the 'work will.haye.an future architecture and planning,thh:new ANSI Standard A1l7.7 has got.to be the blockbustpi: of all It'sa,very sofid,piece of vOrk." .. , . s: ', ,

,
.-

It is indeed. I am,proud to presint+it.to you.

\' 4

'Donna E., Sheiala
.

Assiatant Secrete], .

. for Policy Devel9pment
!end Reseagefil 4
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.-,-- Loon

1. Access to the Buil Environment: A Review of Literature
, 2. Accessible Buildings for PeoVie with Walking and ReachingLimi tati ons

4 3. Accessible Buildings for People with Severe'Visual- Im-airments
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5., A Cost-Benefit Anal sis of Accessibilit
6.- daptab e .111e ings

0
All of this' reseirch contributed to the development of the proposed re--visions to. OSI A117.1, Making Buildings and Facilities Accessible toand Usable by the Physically Handicapped.

4.

"
at

4.
4

-

V ;



Contents
o.

.

41

Abstract

a.

46

ar

.4

,

. .
1 Introduction

r . Y. 1

2 Meihods
.

I., ir v

3 Phase 1 .. , **, .

4 Design Workshop

'5% Phase;2' i -
;.1--

.
,

.: f..,

,.6--<Pti4se 3 ...., .,., - -
v.

.

,

-

7 Recomendations r V'1

Summary v
; 4 t

Note,s5 . .

References

Glossary .

Appendices

*.

'4

5

. 4 .
9

'31

41

1
59

'71

41,

.85

89

93

........ 95,

97

0

9



AkS trae t

This study was conducted as-part of a larger project carried out by .the
School of Architecture, Research Office at SyracueUniversity, and was
sponsored by.the U.S. Department of Housing and Urban Development. The
purpose of the projec,t was to revise and augment the ANSI *(American
National Standards Institute) Standai.d, A11T.1 (1961, Rit1971), Specifi-
cations for Making_ Buildings and,Faciltties Accessible tb, and Usable b.Y.,
The Physically Handiapped.

a

6

The objectfve of this portion _of the project wa's to deteimine whether. the
:usabilitY of buildings for .peoPle with.severe visual IMpairrpents copld ,.

be enhanCed through design. Since nä empirical research has been-docu-,
mented prev.iously on mobility of blind and partially sighted individuals
in bUildings; this research included problem'identificatibn is well .as "a,
search for recommended problem 'S'olutions.

A combination Of field research, expertbrainstorming and )'aboratory.
testing was used 'in the-study. There "(ere three research,phases. Con-
clusions drawn from this research led to the fOrmulation f several
recomendations for design criteria.

The report is presented in eight parts: 'Me first two sections deal
with background and 'offer i summary description of the study and the
methods. IN Sections Three, Five 'and Six, the three phases of testing

%are covered, with discussions ofi the research methods :and presentation,
of data. Section Four deals with the -design workshop .M1 d after Phase
1, and' cOnclusions, design fieconinendations andtk:sugges tions, for 'further
research are presented in Sections Seven an.d Epht.
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*
Introduftion

s*

Hbw many people are visually impaired?
.

ACcOrding tb,a 1972 estimate published by thetimerican Foundation for
the Blind, approximately 6.4 million persons have some kind of visual
impairment-that fs, some trouble seeingi even with corrective lenses.
(Americ.an Foundation for the Blind, Inc., 197, p:5-, Note 1). Of these.
SboUt 1.7 million have severe impairments (Murphy, 1975,. p 2). This
means* that they.are either legaldly blind (see Glossary) qr*function. as-ir they were, even though their yil/ibn is such that they cannot,be..
clastified ,as legally .61ined.. ApproximatelY 450,000. personsarrel 4insicf-1".
ered to be ega 11y bl ind ($.1rphyl 1975, p- 2:)

,

c.

. . ..bbout.fciur percent of those with severe visual impairments are "under" 25
and' eight percent are hetwee'2t5 and 44.: Data also shoe thet 'about 65.

-*percent of thoSe with severe' visual im.pairments are gver %years of age,'
22 percept between 65 and 74; 43 percent over 7,5r. The incidence of .
Lindness increases with age, velickicarries`with it a higher rate of:

blindness &ie. to age-related, iflnesses (MUrph,Y,' 1975. p.2) The per-
centage of blind individual, in the; over-65_,category can be expected to
increase, therefore,,as our life'expectanc,y gets langer and. our eldenly, population increases: - . .

. ,
i, .

.
; .

.

Only about, 20.000 persons, or 1.2 percent of those Kith sevre visual
simPairments ar:e in th, Tabor force. Approcimatey three 43értent of. th_ose
with severe impairmentsiarecfpre-school 'age: 1/3 are too-Voung, fo be,in a Jearning' institution, .while '/3 attend a'sChool (.this includes ad.'.
estimated 3,000 college stydents)41One'rican .Fodatiop for the Blind .*
Inc., 1975, p 6). . !0,1 ,

.11

o

"

The Mobility of the Visually Impairer. ')... ,
,

.1 s'

....
... ------:-.7-1 %

.,..'

.....)
. 4

e NO s se
A 61% 6 .:

J .
6 4

.
-.. The majority of thoie f5er'sons with severt -visual impairments achieve a' '

,,,sane level.of independence in travéting? HOw'hiOh af, level I'depends.on a
number of physical, psychologicif or.sodal facto?s which'qre-Nnique toeach individual. Some of the:more importanti variables affectirtg. inobil ity .are: the cause, nature 831d:extent cif visual.. impiairment; wheth* the firn-' ,,.

pairment is cort§enital o'r adventitious; 'whether there*are other djsa-
bi 1 i ti es qr. not; the per son 's. age, health, .1 ife experienbe arid level of '
cOncept. developrnent;. how highly the person ;is motivated' to moVe . out ,of ,
their bane; Immediate or lonV range goals; the ambunt% of: encouragement?' , .`./
support 4nd acceptance received, from the family, friends-and the. general :P..
public; the tiUalftx of the rehabilitation experience; whether er not ...
orientation ancr.mobility trainfng was .takenand to whit vtxtent; ahd last ~1,!...,
but-not least,- the quality of the environment in ..which
fUnctions (i.e; to what degreeft,it,a barrier-free-ienvironthent).,1J.

* Previous Research .,` f
I

frevlous rpirical imsearch regateng. orientation 'artd thobilltyrof visually ,
,imijaireit, individuals' can be categorized into foUr general areas. tFirig,. ,. ,

.,...
... . s, .

,. . .



.4

, - . ;
there is'relearc thh on eory, techniques and training, exemplified by the
mirk condut ed.fly J. Alfred- Leonard and the University .Of Nottingham Blind
Mobil ity,Res-earch Un'it.(Leonard 1972). Studies' in this area deal pri- .
marily with assessMents of the state pf theart, analyses of orientatiort..-

: and mobility concepts,-and tho&ifiication of old concepts or the develop-
ment of new.oneS to improye instruction and raisethe level of .bliffd

Ilext is the r4search designed tO develop auditory or"tadtual aids.to im.-*
prove,orientation and mobility.- Auditory maps or verbal:description of
environments haye. been investigated by Blasch, Walsh and,Davidson (1973),

'am! Leohard and Newnan (1970); Kidxell and Greer (1972 and 1973) did
extengive'research and developed, a tactual map of the Massachusetts
Institute of Technology. eampus ,in Boston.; ,Aind James and Swain (1975),
duced a tactile map of 'NOttingham City Centre in Engjand to aid the,..blind
in learning bus routes.

. ./

44, . in Leonard and ,Newman (1970i coAdusted.a study comparing results,
obta ned from the use'of three typesi of mobility aids: the aUdio top,.
the .,tactual rpapand.the'dtskt2 In all, oT the above studies, it .was found
that with extevive triaining, auditory and tactual aids could, improve

. orientation aniT moPility, 'but that further resea'rch in this field wa
necessary to refine theaids so that:they Could be used with a ni4
amVunt of training.

. p*,* thir.kgeneral group of studies deals primarily'with trfe reseaft
developeent Of.sensory maids for the Nind, uch as the laser cane, s
'glasses and attier mechanical Kiev..ices (Leonard and Newnan, 1970 and Kay-,
1974). f ,04 ,.

.
,

.;:; The final' category of re-sparch regarding orientation and mobility of the
vistrally impaired is that aimed at improving environmental design to
enhanqe usabil ity.' : Nugent'(l960) included a variety of design criter;ja
.in the" ANSI A117.1 (1961, R 1971) Standard that he developed; Bra.f (1974),. .

pi produced a monograph %illustrating the -types of environniental *problems .
the visually i'm'paired traveler encounters; and McGlinchey end Mitale

. (1975) pro*posed a plan tç moditry a hospital ward in an institution
serving bl ind individuals. ' _,

The Focus-of the Presertt Study

Undoubtedly, the area that has seen the 'smallest mount-of empirical
resetirch.has. been environmental idesign to enhance usability by visually.
impaired travelers. Therefore,-..when the ArchitkturalRpsearch Office
at SSIracuse-University was!charged with -proposing revisions to..the ANSI
Al/7,1 Standari in'. -1974, an e4tensive investigation intre-'architectural
bareiers to blind peopke was .planned. .. 4° ..

N.* The- focti;, -6f this stuay: was to: . 1) irwestigate:the types of orientat4e11
. and mobility probleMsvisually thnpalred. indiyiduals have in architecturalt -settings* a.nd 2). propose and teit design solutions -to help alleviate -'s ,

these psoblemsf- It iS. hoped that-the design rectihnendations based on' 'P. the resUlts-and cOnclusjons -of this researcb4,wi1i be- incorporate& into -
^, the revised ANSI A117:1:Standard.-

' 11.
..

. ..
. ,
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A. *.
.-I.Umindal; of Methods

.. .
..? . .

.

...
...

.

.

I.
geruiting

%
-

*
. f

.

, ,,

.)

,

, 4
. . - . i. / , ,

. The participaqs or the research were selected from a roster of, present*.
and former' clie&tYs Of orientatUn and mobility specialists at \The
LighthoUse of .0nondaga County and the Syraduse,Offic64of the Commission,
for,the lisally Handicapped. The Li9hthouse or Commission contacted

. , . each persOn first; tbiscetain interest in he project. Individuals
..

. *..-werd chgsen on the basis of two criteria: reach was adjudged mentally
a/1d emotionally able to paeticipate and 2) dach had shown independence.
in-mobility, at, least in their home environment. We also attempted to
construct a groLp cohtaining per'ses With %a wide range of sight,dis-

. abilities., -
, . , / . .

.

.
.

)
Phase 1 . .'

.

a ,.,.. , .
.

.

4

1%

.. .

.

r. Twgnty-eight individuals participated'in the ftrst phase of the itudy.
Each person ffrst completed d'background interview. Thii intetview
assessed attjtudes of risk takfng and self-esteem and identiflied specific

. ,disability.

,

Nerig using reccfrded directions,,,hdy walked a route in a building on
the Syracuse University campils. I-The route was ctiosep because it -

presents many types of orientation'cues.. As4theY,walkedt the route,
eaoh was tirhed and observed using a standardized checkliSt tO note
difficulties.,

After-the walk, eich4Arson was'debriefed. In this session they made
a map of the raute, and a post...wall( questionnaire was ,conpleted. This
session was designed to ascertain cognitton of the routeidentify
orientation and mobility problems and identify methods used to negotiate
the route.

Design Workshop
'

I .

Following'the completion of the field researcii, 9e data were analyzed ,

tto identify the majOr difficulties with theroute and the features that
,aided mobility. -A design workshop was 'held to astertain the areas
requiring:further,research 6nd to brairAtorm possible solutions to mobility
problems. s,

,

Discussions revolved around three design' issues identified'after re-
viewing the Phase 1 results ,and that were felt-to:be within the realm,
of' design standards: 1)*_warnings of imminent.dangeri 2) doors in pub- ,

lic buildingl.and 3) standardized'direction finding cues. . In addition,
the target Opulation, foriNhomAhe design' standards were dbeing deyeloped,I. vs discussed.,

ether4issues raised, butnot specifiCally Covered during. the workshop,
' were the, el itiiinati on of 'contusing; lftegularly. Shaped. areas tn publ ic.

, bUildings nd he reduction Of unnecessary, level changes...

OP
4

S.

4
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07! Ai'subgroup of ..eight individuals iftoni Rtiase 1.*parti.citect .in Ph.ase'2. "iv

..
f Each was .seltacted becaUte he or 'she uted the- Tong.cane as a mobility' . .

aid, %Nes considered an average traveler (ased. on- performance iirPhase 1.3

.%,

.. *And Professed'an interest to continue-on the project:'. : ..,
..

e,'FolTowiyg the Phase 1 workshop, it was. concluded that'one'of, the major.areis requiring further investigatioo dealt with warnings of inntineritt.
danger--the danger being stalircases, drop offssand extreine level changes: ...1/ 7.
For phase 2, therefore, a laboratory experiment %vas constructeeto te$t
average pace, stop9Ag distance and tactile flOoP cUe recogoitiow. .

_-.... .. )--
During the reco.gpition procedures, participants tested a itumber of 'OP- 4 C41..:'\.. tile floor signkls: Theimportant factors that were investigated were:,1) height of rdqe of the signl, 2) the si.ge-of the signalpatern of the material on the urface and 4) the resiliency of the, material. Participants Were o4erved and guestiined to. detehminelshifh- ..

signals were easily detected, %' , --t ...

a

s

,

Phase 3 .
,

.,
.. . .

Signals that work in a laboratory setting may not work as well in actualinstallations.- Thus, a rout'e in another campus building was chosen forthe final phase of testing. The newer route presented fewer problemsthan the first route, andit %,las hypothesized that it gave c1eareroorien-tation and mobility cues. "Chu's, confusion in the ;route would not inter-
- fere With warping signal recognition. -

410

Tactij floor warnings were installed at,the tops of all staircaset andin fr t of ,the elevator. In addition; an 'experiment was designed totest t e use of raised numerals on an. elevator control. panel. Five' par-
ticipa tsewere tested in Phase 3, all, of whom participated in Phase 2.

Participants-proce0ed through the route and were observed to note their
detection of 'aria reltange on the 'tactile warnings. Afterwards, a debriefinginterview and mapping* exercise were,canpleted as. in,?hase 1. In addition,
each person .cohipleted a protocol in):which "their impt.ssions and coments't 'were soltic'ted and recorded 'as they wa 1 ked through the route a second
time. Th.i4 helped determine each person's "image" of the route.

SI-

.°
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DeteAled Methods sand Findings PhaSell
A a

4 a' 4 4', , t

Subjects' a, e 4tl

44).
Twenty-eight blind individuals participated ..in'Phase 1. The aVerage age
.of the research group Was 42,yeart; the oldest was 85. and the youngest
4,41$ 20. Thirteen:individuals werecorigenially blind (fil*e totally and
eOght parlially), and 15 mere adventitibusly. bl ind (seven .totally -and
eight partially), The16, participants who were partially sighted have
some degrte of either light, color or object:perception, or a conbina-

on of . the ,three t
4111

I

All but one of the consumer' testers had Some,formal mobility training'.
The groups included both rote and' independent travelers. Nineteen used
a long caneas their mobility aid and five used a dog guide. Four
.traveled visually.

. ,.
EaCh persdn completed a background questionnaire, .walked a route in the.
base,nent of Slocum end Link Halls on the Syracuse UniverStty campus and
partici la ted, in a debrdring session. 4 -

,
BackgrouncY Questionnaire .

The backgroe qUestionnaiTe 'ills designed to gather three categories of.,
,

data on each participant: 1) demographic information,, 2) history of.
blindness and orientation and mqbility trafning and 3) attitudes. The
questions were based partiy'on responses given by ten drieqtation and ,.
mobility special fsts 'whQwere asked to indicate those variables which
they, thought most influenced visually impaired individuals'. orientation
and mobility. a A di scuss4on of the construdtion. of the questionnaire and

analysis of some of the results are 1/4presented in Appendix A.

Experimental Setting

The Slocum-Link° basermént noute (see,Fig. 1) was chosen because it
presents many typer of pro'blems to the blind user and also many typeS
of 'orientation cues. The'route includes these environmental features:
)) .maze-like cOrridors1.2) large, undefined, open spaces, 3) obstacles
of.many kinds (permanent abd mobile); 4) several different acOustical
cueS and properties; 5) olfactorY and thermal cues', 6) civnges in floor
textUres andAtlier tactile cues, 7) various types of doOrways -and
openings, 83,A:ramp and a staircase, 9).'cromilland uncrowded areas and
10) several. t e's. intertections.: ,

a .'.11 ..0

. '
The route Was diVlded into five segments and 'the parti.cipants were .

played a set'qf recorded dire%tioiks befOre beginning AO seOment
help thein negotviateUe walk." Alsi was givehónly when it,was solic-
ted orlf aydanger tó a person wa,Imrceived.,by.the observer: Fig. 2

ts Otos the varioi . itegments of the route, the directions used to hel,De
pa ticipantsnegotlate each segment and graphi.cally indicates the, Tahd-
Mar s, infqrmation) points 'and obst41es peesent aldng 'each rgment.

I.
C.

kb

4.

c .



Walk1-n1,.the Route.
.

.

. .At tie participants proceeded through thi'route, they were timed and.
obserVed using a standacdized checklist to note directional ina environ-
mental problems. rrhe observer's Checklist package consisted of a tally' e

sheet and maps of each egment upon ghich all problems were noted.. There':
Were three cateOries far direction problems: . '.

o if

.3 1... 0.0 directions not wsed,
2. 0.1 problem with direction on participant's par% e.g.

forgot directions or mistook left for rtght7-aid
necessary to reset 'on course,

0.2 - direction inadequate or confusing-Laidiecessary io
reset on course.

There were also, three 'categories for environmental problems:

1. E. -Thbstacle
/

not negotiated; segmen't terminated and
not restarted,

2. - obstacle negotiated, but with difficulty; obstacle
negotiated with or; without aid; walk may be tem-
porarily halted sO that participant might be reset 114
on course,

, 3. E.2t - obstacle encountered, but negotiated with ease Id
without aid.

Mapping Exercise
t

8\ Imediately following the 'completion- of tfi walk, each. person was asked
to produce a map of the route: This exerc se was devised to ascertain
therir cognition of the route. This was ipôrtant because we had hypoth-
esized that areas that were distorted on the maps would' correspond to
areas along the route which the testers bad difficulty negotiating.

I I 0.,

We al'so hypothesized that the map distortions would help identify areas
, along the route which had poor imageabilit34 that is, `the cues or land-
marks which a person used to identify eplace were not easily ideritifiable'.
Therefore, Oriels image of 'that plate would be distorted and mobility prob-

* l ems would arise. .

1.

. . .

, -
. ..

The participants were offered three options AS how to' construct thdir .:

,
map: I) they coUld give a. verbal descriPtion, y they could dray the map

.. On, aklargi piece of white paper with a Marker or S) they could cOnttruct
.

0 tattile ap using magnetized' rubber. strips and 'a magnetic' board.' in,
order to record the tatple maps, a piece of tracing paper was layect

.

Over the Map and a tracing was madw-of it'.

Post-Walk Questionnaite

.

The final task thit Cach participant/was requested to complete was the
posi-wallc questlonnaire..76is insthiment was designed to: 1) identify
Problems each person encountered ,during the walk, 2) identify methods

4 .
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bsed to negotiate the route and.3) ascertain the, participant-Is cognition
of .the route.; . (See Appendix Ek'for a copy of t.lie 'questionnaire.)

In.addition each-participant ttlas'eas.ked to disCuss.Orobl.ems tehat they
encountered'in,their day.to-day travels; .and to air specific problems

.. about the vay buildings ire detigned. It should be noted that all
throughout the session, participants -were encouraged to dffer solutions
for the problems thai they encounlered; both during the walk And in.
their day-to-day travels.,

.

4
Resu.lts,of Fierd Research

The aVerage time needed to .LoMplete the route via's seven minutes (mini-
. .

murn--4.:1 4, maximumMM." The average natte r. of environmental prob .
lems waS eight or nine (minimud-0; maximum.---23), and the avenue
number of directional probleMs was, two or three .(miniMum-.0;. maximum--
*6). All but one of the parttcipants judged the 'course easikto nego-.
tjate. Figures showing a codipiete listing of all directionel and
Avironmental -problem pointsare presented in kppendix C.

, 3

Resillts and analysis 'are presented here by route segment. The,identifi- ,
cation. of .prolQlem a'reas along- file route is based On the analysis of I).
data gathered (Wring the.walk, 2) the maps of the route (a disCUssion of
some of the maps ts. presented.in Appendix.D) and 3) data gkthered from,'
the post-walk questionnaire. Note that in this portion of the report,
the data reflects sessions with only. 26 of Our 28 consumer testers,
since twp of our participants could not complete the mapping exercise.

,
Segments-1 an'd 5. (the.foyer and the passageway):

,
. t < .) ,

Cnly thr:ee consumer testers negotiated these segments twithout,any , ., .' '-
problem. The foyer area was large and confusing, noisAand.d4fr,acting`. .

.

'Straight( 'line travel wasdifficUlt, expecially, when, raua vias7, v.'
crowded. It was also difficult tekoick upisound c.ue .to aict,oxieritatidn. ,

and mobility. Thegarea was cl,uttefea xiith'Dbstacles; 1bqh, mo6i le Ad
pemanent. SOMe, 1 ike overhanging di spieYcases, argiejitremely hg,er- ..t...

ous 'obstacles. -Others, such as the' diolay,;cdses and the pil, rs,:were. I
the sole color as the wall s and blended tn ma4dhg it difficm1 fdr 11,e ,'
pprtially sighted person to see them... TheAess gewardongecting Slocum. N

. apd Link Hal 1 s 'was difficult- to firld. ec iquti of ttailircg was
difficult to-u-se because of the o es alo the wall.. -Jhe *eC- ', ' -,

:
.3 Voris in_ segmen; la, guiding t4e s Tsb. ts`tii he passifiéwaxt a d the

directions in segment 5b,Ouldingcli ts thr h the:fliyer dr tand.'
back to their starting point weienot,hgpful; Since our trayelerS could:
not successfullytrail the wall- tb firid thi "'fourth doonway on (their). ,.

righti'i'(la)., the absence of alternat4* Cues. made it'very hard to find
the passageway. Also, by not desdribing the/ lobby' ind' it-rdationship
to the ptissageOy and- the starting-ending point (5b), participants be-
came4confused or lost. ,

, .

The passageway was irregularly skiapedsontetimis wide, soffietimes narrow,
an sl. travel was hindered by a numberkof obstacles that were along the A '

k
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. . .. valle5 on both sides.' Cracks in the cement, a arating oon th floor ahd '. ..k smail rise/drOlvin the floor level just before the door betwee'nyt.he v... N . .. two buildings arso, hindered travel . The loud , constant (machine, noises' :distracted anct, confused 'people, making it clifficult'to concerTtrt, ttncr ., ,,.,

. hard to'hear:audio .cues.The door posed a variety' ofprtblems: the
.. . knob was hard to find, participants were urisure as-tou which way the .dodr ,A

opened, and persons passing thrdugh the door from the 'opposite diredtiontartied and confuSed them. OnlY five persons mapped this segment of the.route correctly: that is, had the direction of travel and turns right* i , ..',.. 1
... equated' segment 1 with s ment- . and began- and ended the map at the same -J point'. Major pping di icul es cervtered around thetAssageway (seg-mets lb anp 5a t%4he problems caused by obstacles, directions and

!Vfifi ng n g evel s affected: ima,geabi1 ity. .

. 'f
rnn:t2'ramp and inachine 'Shop -areas): .

This segment was Vie -sedOnd easiest section .of the- roUte to negotiate as3 '.there wer# pift.frnal, number of- obstacles 'present: 'However, half (13) of
.the4.'pal-ticipant§....*oerienced diff.iculty in this Section: The majordifficultvies -weSe th irregillarly shaped areas at each end. of the down-'.ward sloping\ ramp...Participants became disoriented, espec1ally in thearea just' inside the door separating the .two buildings.
directions guidihg the' subjects to the ramp from'the,door ere not s .much hel p .a s.they ',could have been . .A pOtentia 1 ly. dangerops situation ex-isted ind treavelers were allowed to travel. straight ahead away front.the doortoArd.the stair ase since there was'no warning of Its pendingapproach. inaTly; the. ecessed door to the machine shop near the endof the tepent -appeared o be a corridor.. The" positive .aspects of this'. segment' were 'the change in surface..texture on the:ramp,' the quiet ofthe area after the.din of the passagewaY1 the minimal number of- ot:)tacles...,,.present and the'relati e simplicity -regarding. line of travel.. Thesefeatures tended to en4ance the image.of this segment. Thus, 'only five
:persons' mapped the ar a incorrectly(the Main, difficulty being the large

lip 4

areas at thetop and bottom of the ramp.
* .

Segment,3 (tte jog):

This segment was the second niOst difficult wit to negotiate. In fddition,thecimage, of' thi s seg t very' weak and only five people. mapped It .coi.rectly. ,The primary roblem affeedting travel ,and imageability wasthe hallw jOg, located in the middle 'of' the s merit. Travelers be-Came disori ted,'and- pr bleps enctunteredehere ad an effect on whether.::or.not the Vaveler found the correct corridor 'to .turn into. ,Generally,'3 !the more confiiSed/the traveler became in the jog; the less liVel3 It
was that he or she would complete the Segment unaided or. map it,dorrectly..The directions were also not very helpful in.duiding the participants

. througt this areal. Travel. through *Ks area and it; imageability would
have been' enhanced by the acoustics and obstacle-free.riature'of the cor-ridor, h4.I it not been for the-hallway jog;
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5egiiient4 (the Stii

.
rcase):'.,-
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A Vnly two person's had. problems in this segment-ind 23 mapped it correctly.
minlial number of obstacles present, theThrea offered good

atou:stics lnd the line of:trayel was straight. No one had problems
nOgotiating the sta,ircase; although most wet4e.usually startled when
they encootered it. The only portion of segment 4 that caused
lems hes the large; irregularly shaped area after the stairway and
efore the door to the passag.eway.) .

"Summary of,F.indi(p

.4. In general, there were three..typt of mobility publems encountered in
the SlAum-Link route:

1 traveler disociental, indecision
caw of area configu ation

6 a. large, undefined .al'eas
b. irregular route paths

hazardous and difficult to' negotiate situations caused
by interventng obstacles

a. ,overhanging objectse .b. 1,reguTàrly spaced objects lining the walls
c. a "jagged edge of travel", wfth.some objects

. protruding into the path more-than others
d. irregular 5ound patterns whiCh masked or

distorted sound cues necessary for easy .?
, travel .

pr,oblems caused .by poor' directions, such is indeCision,
cri soriintation and confu§ion.

and cbnfusion

The positivetaspects of the .roUte were present priMarily in Link Hall,
which is the-hewer of- the two buildings. Here t1-16 relatively straight
'paths of travel and Conditions which .presented'useful. sound and thermal
cues- aided traveL

.
Regarding the correlation between map,distortions and orientation-and
mobility problems, the results -showed -that:

segment 4 'wast the most'imageable as well -as the
to negotiate,40'
segment. 2 was. the second most imageable wel 1
Second-easiest. to negotiate, -ancl' -

3-. Segments. 3, 1.and 5' Were the least imageable as
the-most'difficult td negotiate:.

1.

2-

There is,
or, diff icu
the route

'Finally, t

I

easiest

as tlie

well a5

therefbre; a Correlation between route imageability and ease
lty-of travel, and the maps helped identify those areas along
with decreased imageability, and where travel was more dif-

..)
0 d

here appear to be four variabiles which combined to affect the
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partigipa4ntst cdghi don of the route. 'First, doilabillties affected 'cue-.selectivity ad 0a,,reness so that ;hey could not 'percetive the rfliable,\cues. that were #1.4aflaplet. ec-ond, there were olastacles and .no,ise which.'di.gtracted attention or. masked the.otherc cues: Third, there.werecues that,misled people, as do visuil' illusions. Finally, %here was alack.of cues, or they were too Weak in stimulus value to be perceived.
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11,1TE DIRECTIONS

S.

4.

.

'The%rOutt that you are about to follow will take you from this rook in Slocum
,

Hall to a potnt in Link Hall and back again. The route,has beendivided into
five segments. At the end of each segment you will have,to atop andtturn on the
recorder to get directions for the'next patt of the walk.

'

. .
. .

The directions for elch segment will berepeated rwic ." At the end of-each set .

of directions you will heare eeries of beeps,- This is yonr signal:to turn aff'
the recorder and!repeat the directions yon have just heardbeck to me. Begin
walking the segmentonly after you'areenre that You completely understand the
directions. -

,

.. . .

At this time I would like yoU to pause end outline the prodedure.you must follow
.to me. Also:, please feel free:(toesk eny questions regarding the procedufe so.
that we can clear up any probleet before'we start the walk. iekay; please turn
off-the recorder. (BEEPS)

, . .

.. .1P

Let me reiterate

there is no need
remember that .1
problems. Okay?

that the building is being teated-and not your abilities, so
to be overly concerneeor upset whin-you have a problem. Also,
.Will be nearby.to aid you if you Should have any majOr

#41.

Let's begin.

S.

Akre are the directions forpsegment numiier one. From your starting point yop must
-go out of tht.room, into the hallway and turn left. Then io straight, and turn
right through the fourth doorway on your right. After you turn right you will bein a hallway. Follow this hallway until you reach a door. Go through the door'
and atop. (I reppat.) Please turn off the recofder. (BEEPS)

Herecte the directions for segient number two. From this point you must go (
straight about six paces and turn right into a hallway. Follow this hallway to
an intersection and turn left into another hallway. Follow this hallway to the
end, turn left and stop. (I repeat.) You will then be at your destination in
Link Hall and you will have to turn on the recorder to receive directions for the
nexC segmefit of.the walk. Please turn off the recorder. (BEEPS)

iou are now at your destination in Link Hall,and are about to begin your return
trip. Here are the directions for segment number three. From thls point you
must go along the hallway until you reach an intersection,. At the intersection
turn left, walk straight ahead until you reach a harrow metal strip on the floor
that stretches from wall to well'and stop. (For those traveling with dog the
previous sentence reads: Aethe intersection turn left, walk straight sbead about
teepacpsrand stop.) (I repeat:)--You must thee turn on the recorder to receive
liarectIons for the next segment of the walk. Please turn off the recorder. (BEEPS)

Hete are the directions for segment number four. from this point you must go
straight doWn the hallway, up sone stairs and continu& down the hallway until youreach a door. Go through this door and stop. (I repeat.) You mustthen turn on,
the recorder to receive directions fdr the hext segment of the walk Please turnoff the recorder. (BEEPS) .

Mere are the directions for the fifth and fineleegment. From this point yon mnst
go traight down the hallway to an itiletersection and turn lef4 Themsgo straight,''
cross the foyerand make a right turn through therdoor,that is opposite the cOke
machin's. (I repeat.) You will then be back in the room'where ype began end the

\walk Will be finished. Prease turn off the recorderf (BEM)

figure 2 Thd Slocum-Link Route - tiy Segment

1.

5

4-4

. .

'to

b.

a.

." .



.

I

.

Key, to Figare

Map A:

5b Beginning of iegment or sub-se
- ;Direction of travel

. Route of travel
- End of segment or sub-segment

Map

%. .

i
Information -: ..

Landmarks % Points
.. 'A. ., Auditory : a .[Notations in parentheses (a.)0 Olfactory o . - indicate.' that -the landmark or

-T Tactual i' t .f.- information point is a prpperty
. , TK AIPPiermal . . th of the.entire area.] -
Ob-stacles

b -. Bench,or chair moVable)
.

10 - 13ench (moyable) 'with Overhanging,
display. cas'b

0 - ColuMn
.

- Electric' circuit box
- Janitor!s Closet (added room)

Irregular fl oor ).surface :l eve) : ''', ::,,,;.

Machine
1 ..tIt''''1-, Vp -. Vertical pipe (exposed) .

. 0
- Storage area Or closet (added)

Telephone booth
-. Vending machine .

- Waste container.

NoteS

1. Al l doorways can be obstacles' o y informati on .points.
2. AO occupied offices can.be audito nformation points.
3. All walls protruding into the pattrof' travel or wh.i ch Arse

recessed 'can be obstacles or tactile ltadmarks.
Changes in tar cuitents and/or.temperaKre at'intersections
are thermal landmarks: A

5. All obttacles and informatfoe, points can be consi4ered as
landmarks if the route is traversed often. enough

'Figure
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.o Olfactory
T tittuti
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Information

Points
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Obstacles
ii:-iiiiCn,yr,shair (movable)
6d Beoch (mable) with Overhanging'

display ciii$
,

- COlumn ' , 0 1

- Electric circuit box
,1 - Janitor's closet (added room)

i Irregular-floor surface level

- Machine
' VerMal pipe (exposed)
- Storage area or closet (added)

TelePhone booth
r - Vendingsmachine

Waste containe

Figure .2.1.B: Segment 1 - Lam:harks, InformatiO Poi,nts and 'Obstlicles
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tier. are the .directions for Segment number two. From this point you must .go
straight about 'six pace, and turn right into a hallway. Follow- this hallway to
an intersection and turn let t. into another"hallway. Follow this hallway to the
.end, turn lef t, and stop,. (I iepeat.) You- will then be at your destination in

and'you will have to turn on the recorder to ra&tive directions .for the
.next segment of the walk. .Please turn oft the recorder. NQSEEI'S)
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You ars now at your. destinatioh in Liok Hall and are lut to begin your returntrtp. .Hero are the directioni for Segment number three: Prom- this point youmust go aloog the hallway until you rsach an intersection. At the intersectionturn left, walk straight ahead .until you reach a narroW metal strip on the. floor'that .s tretchea .from.wall to wall and stop.' (Eor those traveling with dog theprevtous sentence reads% At .the iniirsection turn left, walk, straight, ahead, aboutteu paces and stop.) (I repeat.) You muatt then turn .on the recorder to receivedirections fOr the next seiment of the walk. Pleate turO off the 4recorder. (BEEPS)
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Beginning of segment or sub-ilpsent
- Directior of travel '

aolte of travel ..
- End of segment or sub-segeient

Figure 2.3.A: Segment 3,
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Here tre'the directions for. segmentnumber four. From this point-you must gostraight down Ole hallway, up same stairs and.continue down the hallway until youroach A door. Go through this door and stop. :('I repeat.) You must thekturn onthe recorder to receive directions for the neftmegment of the walk.' Please turn :off the recorder.. (BEEPS)
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Figure 2.4.A: Segment 4
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Landr_tx)cl.
Information

Points
A Atad I tory. .

0. Olfactory
T Tactual t

TN Thermtl . .th
. 1

Obstacles
r - Bench or chair (Movable)
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here are the directions for theeflfth'and final segment. Vrom this point you muSt
go straight dowm the hallmay to an :intersection and,turn lett. Then go-straight,
Crook the foyer..and make tight turn through the,do'or that is opposite the cqkemach e. (I.repeat.). :You Wl then be back in the room where you began and the
walk.w finished. Please turn off.the recOrder: (AEEPS)
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Idne Design Works'hdp,
1.

I

This setition is based primarilY on the results of discussions held -.
eduring the design workshop which foliated the completion of the firstphase .of field research.'The purpose of the workshop .was to, id.entify).

&lid discus's tentative buildIng.design
modifications/standards that

.mi§ht be responsive to the mobi.lity problems.of the blind. It utilized..the data.base from the Phat,e 1 research and expert opinion to identifyissues and propose solutions. .. .

t1 ,
The dtscussions 'covered three design issues lthat had been identified
after ,.a review of the Phase Lresults and that we felt' wire Within therealm of design standards:: warnings of iminent danger, 2) ¢oorsin public buildings and 3) estandardized direction finding cues.' Also
covered vas the target, Populationfor whom the 'design standards ,werebeing developed.

-

.
.

Ot4her issues 'raised, but not specifically, discussed were: 1) the elimin-ation of confusing, irregularly shaped areas from public buildings (a
pituation that is difficult to eliminate--therefore, a subjedt for' .

Ivssible design `guidelines rather than design standards), and 2) the
reduction of utmecessary level changes (a subjede to be covered in the
ANSI Standard as a result. of'testing involving individuals with ambu.,
latory problems):. *

During the workshop; eich design issue was covered separately. Theend 'result was the statement of a concept or set of concepts.related
to- each issue. This iection is organized by issue, .and each conceptis presented along with the mafor points discussed by the Workshop
participants.

Issue: Who is the target population?

A ,broad popq.Zation.

,

Conce t Any design modification/standard that helps a broader popula-
on t n just blind people is more practical ahd has a much better

chance of being accepted in a standard or code.,

Discussion: Buildings should be structured so thatthey. help sightedas well as viSually impaired persons:. Designs aimed.ot helping only
.those with severe loss.of vision might be _too *practical or tostlY,
or might produceobstacles to those without vi.sual disabilities. he .

'brooder :the popviation .that .such: designs aid., the easier It will be to
justify implementation.:

The blind population.

Concept,: Major emphasis should be ploced on those traveling with caneor dog g ide, Additional consideratiOns should be given to those who
are part lly sighted and who travel visuallty.

39. 4
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,
Discussion: The overwhelming majority 'of those individuals wi severe
visual impairments travel with long cane or dog guide. At pre ent, only
a small number of indixidual s use el ectronic mobi 1 ity: aids. herefOre:
inclusion of this group into the desigopopulation is not anted pt
thfs time. It is felt, however, that deSign that aids the ane and dog
guide users would aid this grout!). as well. Regarding the partially sighted/
visual group, design concerns should focus primarily on color schemes .-

and lighting arrangements.
,

Issue: Warnings of imminent danger,
'

Consistency in apNication.

Concept: Consistency in signals is extremely important. WithoUt.consi,fr
tency ther,e are no standaeds. We should require consistency within buildings: .7\

Discussion: consisttncy withill'buildings is necessary. Consistency,. be-
tween -buildings is very difficult to control.; However, if general guide-
lines are followed in All buildings, an acceptable level of consistency
will be attained.'

!"6::.,

Uniqueness of.warning signals.
01,

Concept: The warnings should be unique to only those uses spec. ified in
the standards and should be differentiated from.materials used in other
parts of the building.

Discussion: Differentiation of materials is necessary to prevent confu-
sion. ATso, fr'ciii an orientation standpoint, this is extremely bene-
ficial, as the material will, not only serve as a warning, signal 'but as
a guiding device,as well.

Need for warning signals;.
A : .

1. 0,
. Concept: Warnings should be' placed before any dangerous change' in level

(staircases and escalators) and before cirop offs (raili4a.y, subway and
,

loading platforms):
s

Dis,cussiont If warnings are placed indescrinfinantly,- the. concept of
standardized warnings-is lost. Tor example, warnings need not be. plaged

..near benches, planters; posts and statues (logical placement -of these
'Objects out of Main circulation yaths.is recommended in these cases),
ornamental. pools (pool edges should never be fluth with the surface, but
should be raised at least 6 inches--150 mmo-from the surface), or at en-
trances or exits. Warnings spould be.'placed where there is a danger ofa falling hazard, e.g. in f 64 of a staircase going'Own, directly in

]
:the mitn circulation path. 1 Min] an or-teatation point 'Of view, I injted

- -and consistent applicatton f warniog signals would also be benefrCial.
IndiscfNiminant,u-se would lead:Jo confusion: Cost is an important factor
to Fbei considered when recompleriding fhe use.of warning Signals: .For*.ex-.

-- ample; placenent*of cuesi by or, near elevators .'woqld aid orientatiOn &tit,
would be.very costly. Aribther impOrtant factor s aesthetics. ! If

!
..
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. Materir,s..are reCOmect d that are Aotiesthetitall; pleasing, fhen
.malpyglesigneremight Mot readily acCopt-the, concept .of-lerning signals.-Therefore, recComend,ing the-use.. of warninY..4signalsonly .When they are .--nece4slary for -safety ,wi.11 help overcbme arguntents that they are too:costly dr aesthetically uhpleasing. Also, it-should,tie spiessed that ,I8ometh-14 .cart be. both :functional *and aestheVcally p,leasing at the salue(time:., ./

..
Natime ay4rning signals. , -

.

Concetitr.,.The. ,weoiings-*Shou'llid be ttasonably ori ented both. tactuallyand visuailY:. /she:type of cue' used *my vary depOnding: on the danger:-involved, although. variations muSt. be made onsistent...with atticic parts
. of the standards.. C hanges in,the 0.xture of ,the: f 1 dor ..tlitface eem tObe the' best- mio- Of warning-fp use. We. should not recommend. a- texturebut .a diff e t..relaed egtu'res: -Consistency, --. however, must .be maihtained witht, *kings, giveir a specif:ieØ 1.ist of textures. --The

tILtures...mu-st be 1.1.14Tque!i6 'only those environme ts. specifieCin the'
silndird and s/iould bel;:l'ifferettiated.from oth r parts of the:building..

4.

.Disdussibn: Blind travelers are tactuadly ori nted, althoughtEonsidera-.
Zifon rnust be,givep to the partially sig-hted. ihanges in :the texture ofthp flbor surfeCeoffets a double warning systerii because they can. besented witi) both cane ibd foot. Non-tactual cues, such as air blasts..

Intr.oduce Mechanics into the. picture., Installation and repair costs pre-(clude the_use of mett-Tanica1 devices. Also, if mechaniCal breakdowes
occur, the cvs.are no longer yal id. Cues stich as air b1astt may also 7be offensive 'to congimers. By 'offeting .a..choice of a "class"' of texturechangesi the ccinflict between finctiOn and aesthetics will be lestened.

;Desi§ners who might ribt'accept a standard choice might be moreto 4.ccept one of a number of choicgs., l'he type. 4 texture- change tobe-uqd is a function of cost of-installation, cost -of maintenance,availability ofmateriald, architpcts' knowledge of avail.able Materialsi.and aesthetics. .

r

:e

,

'Size and;ponfigwation of tactile warning sigairso(the strip warning.

ConceRt: Or% type *of Pillar surface cue that Coed be used is the strip
warning-. -This stioull be a hoh-slip material placed at the top of level
changes and ne'ar droii offS.: The strip(Wsheüld' be plated parallel or

k. oe'rpendictilar to the fiazak and should. be raised.
, N, ..,,, ,,-d; , . ..* Distussion:0 clne tztrip.or a few 'narrow- strips.may not be enough-to give. aliTTrilaeni,ftg,'an'esmay be misied.br'the blind traveler. Strips that are 'plated .paral lel tolhe, edYe qf a. hazard* (e.,.9..a sta *case) might blend ''in with :th stair:cast and become a hazard to sighted and partially'

.

. . .' *lighted traverers.

Size and.monfiglIrettiefille)t;mtile w
p

,

Consep0t: An ar". texture change.is
. ,

e

ernin4 sigial/thé "area warning.

'The seconcralternitive regarding
k

0

,e1
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warnings of ( mminent danger.. Surface changes of this type should be
placqd at the top of level changes and near drop offs. The gue.should

. be a non-slip -materia4. and -should be a different texture from the rest.
of the Surface. .. /, .

. .1

. \ ..' .. ...

.Discuss'ion: A large area would be more Advantageous than a °strip be-
cause it would give more 49arning. 'However,* too much of an area would
be costly, potentially Ampleasi-4 fi4om an aesthetic point of view and
possibly cqnfusing to Vie travelet. The cue should be large, enough for

. the.traveler to sense it, react to it and come to a complete, stop a.t.a
positioit where he or she is approximately one step from the first ,en-
tounter with the...hazard.

.. ..
, The handralf as a warning Signal.

Conce t: Handrails may also be lifsed to cue changes' in levels. Extending
. ,

rai s and leveling them Off at the topand bottom of level changes
4 is,sufficient warni4g. Handrails should:also be a color which contrasts

with;the color used 'on the walls- on either side of.the staircase. Hand-
,. rails should continue along lindings in order' to cue thecontinuation dif
. f -the .staircast The extensioni should notbe too lon9-12- inches is an-

appropriate length. Long extensions might protrude into paths of travel
'and might, be aesthetically unpleasjng, Cost is a factor regarding ex.a
tensions along landings--expelise of material 'is approximately $20..Per 18.

- inches (455 mm). There is no ifieed to change the texture of the handrailnearAhe top and bottom of the level change. A leveling off or the
railing is a suffictent cue. /

.00'

Placemen, of warning Signals.

Concept: Ole might not be'able to dictate the materialsIto be used as
warnings, but we migItt be able to standardize distance away from the
danger, 'the raise of the cue from the poor surface and the depth and
width Of the cue. These measureS may vary depending on the qazard,
although too niany variations would ruin% the concept of a standard.

1

iscussion; The distance away from the-bazard may vary; depending on
t e anger involved. Distances, should be standardized and should be
consistent with. other*.parts of the Standard. 'For example, a cue might--
be installed 18 inches (455 Inn) from the top Of a stairCase being ap-
proached head on, but wily 6 inches (150,mm) from the 'top of a stair-
case doing off the left .or right of the main Path of travel. Another'
constrain.t on the distance 'variable is the size of 'the hazardous area
in quetion. .If the area is small, a change VIA the texture'(qf the en-
tire areamight be appropt3ate, whereas, in.& larger area; a 'strip'
warning placed at a standardized,estande from the object may be more

. 4

ap tia'proprtV tham an area change: cGes should be given .e9411ty enough so
that the mind and body are alerted to the upcoming chan Pace, body
motion and cane techniques must. be 'considered.' If the cue \is too far
away from the hazard, or too close, the body rythni mightbe\interrupted.
The paite of a blind pfirson is a bit slower, for. the most part, than the
pace of ,Sighted 'individuals. There '1s41sq a difference in pace betweet

(.)
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cane and dog guide users. Cues should come tn time for the' user to.
sense, react and stop so that the cane is just ibout ready. to,_touch the

in question. I* dpg guide,can be trained to respond to warningIII .sig ls in an approprthte Manner, if the signals are standardized..

Issu Doors in pdblic

<P.

r

General statement.

Many dbor Ot-tble are training onts. Visually impaired individuals
are taught how t approach ahd open doors, but they ususally don't -,

. use the iorrect method in practice. Because of the many variables in-
volved, lt.is felt that this arearight be too ambiguous to research
or cover in the standard at thV time.. . .

. Glass vs. solj.d doors.
o 1

N 7"4%."'",
ConCe t.: Glass doors might beamed to eliminate the problems encountered

en a blind person approaches a door from one side while another per-
% son is opening it from the other side:

c--,

Discuss. on: It irquestibnablefas to whether a clear door would insurelat sjghtèd persons would rekt appropriately,' even if they noticed 4.visualy impaired person coming from the opposite direction. People aregenerally, pot perceptiVe enough to respond correctly. There is also asafety"problem regarding large zreas of glass in doors. They aredifficult to see and must be heavily marked' with opaque markings. Asolid door with a clear side light panel, running from ceiliPg to floorand ()laced to the side of the-door might be helpful, although it isdoubtful whether this would solve the problem.

: Entrances and exits/direction of dpdning.

Concept: Doors ,should open away from the direction of iravel. Two-leafdoors are a way to improve traffic flow atid alleviate difficulties in- ,4. curred by the visually impaired traveler. A standard rule that wouldbe useful might be that: "One should always go through the.door bnone's right, and, that door will always open'away from you."

Discussion: Again, this is an area which is best covered by training.
Requirements calling for doors to open away from the direction of travel
or for two-leaf doors at the entrances Of all public buildings .areunrealistic, and unfeasible. However, when two-leaf doors are availableat the exit's, thin it should be recommended that each be appropriately
designated as either "inr or ,"out".

Entrances and.exits/automat.ic doors..
101."

Concept:* It should be recommended that automatic doors be installed
whe!fieverf*possible and automatic sliding doors should be. the first'

. choice .If sl iding dfors, cannot be instal led.,. and if ..thiors cart be made
1.
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to open in. the diriktion of travel, then conventional. automatic ,doors

may be used, with a guardrail installed to stop people from 'walking into
doors that open into their patn-,

..,
Discussion: This recommendation whll get designers to thinA bout Vie
door problem in the early stages of butlding design. Automatic sliding
doors have these benefits: l).less floor space ysed by doors, 2) less
materials needed and 3) better safety for visually-impaired people. The.

..cost of slidingdoors, however., inay be prohibitive in that more well
9pace.is needed. to install the doors,. the equipment is more expensive
and structural costs are higher. Material and structural costs for in. ,

stalling conventional' automatic doors are less. Also, the,amount of
frontage necessary for their installation is considerably less,,
guardrails are needed, conventional automatic doors May cost more than
sliding doors.,' The final 'conclusion on swinging ,versus sliding doors
is related to the, type of building, amount of traffic flow and specific
designfeatures surrounding the doorway.'

*Entrances and exits/outside landings and steps.

Conci t: There should be no steps immediately outside Of_a doorway-(e.g.
igh t reshold). When the door opens outward, there must be'a platform
so that_the traveler can become oriented tb the stairs, and proceedwiry to the sidewalk.

e
i

Discussion: Such requirements are presently in the ANSI Siandard.

Entrances and exits/covred area's outside the exit. .'

ConCept: *It should be1 reommended that areas just out-side building..
exits be covered. 1

,Discussion: This adds weather protection for everyone. It 4Iso helps .

the visually impaired person become ortented to the.doors through spiind
cue's which can be used to determine the location' of the dpors and their
prOximity to the traveler. c,

Entrahdes and exits/double doorways with vestibules.

Co t Where there are two sets-of doors and an intervening vestibule,'
t e e sou pe enough space between the doors so that the travelel can
ope ,the second door without having'to worry about holding the firit
door open, or havingthe-door close pn him or her.

Discussion: .Thts is being included in the revised standard for other
reasons. This also applies ;o indoor areas (for example, bathrooms) .

where this design is employetl. ,

Door knobs, levers and bars. - eh,
.1

Conce t: ,This applies to all doors in buildings. The 'height and loca-
on of knobs, levers 4nd eparsi(shauld be standardfzed. Levees are

:4
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preferred over knobs.. Door opening mechanisms which are located on fire ,V doors should be tactually recognizable. V

,Discussi.on:. A standardized height and location of door opening deviceswould be beheficial to all, travelers. Levers are easier .to grasp -and.operate than tnobs. A roughenéd surface on parts of an opener comingin contact with the hands would be useful in helping the blind travelerdifferentiate between doors. Furthermore, it is felt that doors to. unoc.cupied hazardous areas should be kept :locked et all times.

Issue: tandardized direction,finding cues.

,u7ose..

The object of standardized direction finding cues is to 'help the blindtratieler get from the building entrance to some destination in that ,vbuilding with a minimum amount of difficultyT

Bui .1414ing orientat.On.

Colie t: The most important issue is to get into the building arid toan dentifiab1e and reliable source of informationa person, phone, mapor directory. The reliable sources Must be,installed or placedoin astandardrzed location in all public buildings.

Discussion: Whatever the 'source, it must be located in.a stadardizedplace in all public buildings. Standardized locations mightvbe desig-nated for each building type.. In public buildings, the source might be-located inside the main entrance,, on the right, or left sidt, out of-the main flow of pedestrian traffic.. Multi-entrance buildings posePrãblem, however. .ShOuld a source be located at each-entrance or at acentralized location? .If. it is located where all main paths Intersect,-then the situation may becothe confusing and chaotic'. There should b,e a A., distinction 'in application .between public buildings ikyrhich. independenttravel is' pqssible and those in which assistince is absolutely neces-sary. Sighted guides shouldbe used. in air, train and bus terminals.In.4these dings, independence should) be put aside and aid should. beacce A guideline for betng a sighted' guide.mi t(be developed..to..aid in the implementation of these recommendations.. 1,1' sighted'gurdesar st.provided, and independent travel-is possibl then an informa-tion s rvlce is recomendeCwith explicit dir,ections, given either inperson,. r over.a phone. In these' cases,. instructions must -be 'veryspecific and there must be standardized methods for.giving 'them.' A .,.guideline for giving directions mightbe developed to aid in.thementatiOn of the recommendations,: Theft are two types of bOldingdirectories that might be considered: tactpal andiauditory4 TactuaLdirectories-ere difficult. to construct end .are Alta infrequently.
.. Auditory' directofies might be'more feasible, if relieble information ispeeseifted to the traveler.' The use, of tactile -maps .iihnother possiblemethod for'prOviding information for 'the traveler.. However, there ateinany Problems I assOciated with' their 'construction and.ute anil. further

Iv
. I



,reiearih ts needeci.beffire recommtndations regar ing their applicability.
can be made. -Further research- is also needed garding auditory dired-.
tories and, maps. Standardized methodt regardl g the type. of information----
given and the method in which 'it is Presented:: hould be invest4gated.,

A

CirculatiOn in public buildings.

Condept: Circulation prOblems are,very difficult o control . However,
straight corriddrsand right angle...(90 degree) int tsections should be .

the standard, even-if a building is irregularly shoOed. Artificial aids
or .cues for IdentifYing intersections -are-not necestarY.

,

Discussion: There re a number of possible solutions to the circulation
problem; that is, the .problein of-guiding a traveler from one point to an-
other within a. building: The contept of. the color ed pathway; at used
in a' number of instiptions such as the VA'Hospital Syracuse, might
be modified to provide orientation cues. These cue's- could be tactile ma
(floor surface change); auditpry or thermal (Use of theair handling syf,c,
tem). .How4ver, these tystims mould be extremely costlY at tbis
Also, the-concepts are' not developed tnpugh- yet to even present as a
recommendation. Further research is required in this area. Although At
is very difficult to legislate right angles, ,given arthitectural styles.
and difficult building sites, perpendicular intersection thou d be
recommended. -Jogs in hallways should he el iminated,, or l ightoly. curved
if they cannot be-designed out. 'The consensut is' that th use of -textured ,
pathways, tracks,or'thermal or audio cues to indicate eit r line of
travel in corridors or the existence of intersections is ctotnecessary.
If a perton it properly trained, hei or she will use all of .the existing
cu'es tcY negotiate these areas. %

Elevators.

Concept: Riised numbers should be used 'on 'or next to elevator buttOns - A

or control panels and should 'be located on the outside door jrb of
"the elevitor 'on each floor.

:Discussion: The sig4ited and partially sighted 'Should also be donsidered
and-signage should enhance readabilftly for this group. Raised Arabic
and"Roman numerals and letters are preferred over braille because of. the' 411

very small .population that utes braille. However, both might be used in
special situatiOns .(e.g. institutions serving the blind). Also, special

, symbols for stop, door open and door Close might be developed. Further
research regarding ihe si410 and raise of the figures is necessary before
making, recommendations. w
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lied Metltpds and ,Findin s.- Phase 2

Purpose

-The second haw: o the field' research was ctInducted in a controlledenvironment: Laboratory experiments were de4gned to exOlore variiii)esin the design of tactile warning signals thatlwere recommended at thePhase I design 'workshop.

43

t,

Participants

ik subgroup ,of eight participants in the Phase 1 research participated inPhw,2. Individuals were selected if: .1) they traveled using thelong cane, 2) they were average tra'velers; based on performance in Phase 1-and 3) they chose to participate further./

The averAga Au. of the subgroup was 28 yeari
total grou0's average of 42);:the oldest was
Six individuals were conggnitally blind (two
and tvjtr were adventitiously blind (one totall
five ,participants who were partially sighted
have some degree of either light, color or o

(somewhatiess than the
5. and the youngest was .20,
otally and four partialtN),
and one partially). ...The%
o not travel visually but'
ect perdeption or. a combin-ation of the three, although to a much lesser extent than a number ofpeople'who participated in Phase 1. All but ont,had some forMal mobility -training. Thzgroup included rote and independelt travelers.

A-
Genera l Methods

There were six procedures tn the laboratory experiment. Procedure 1.wa's'designed to test pace (defined as two steps), gait (number of feet/minute) and stopping distance. Procedures 2 through 6 were concernedwith floor signal recognition. Two trafned observers were present duringeach session and observations and respohses were recorded on a standard-ized form.

Procedure 1: Wallcin9 Performance .

Tht station.for this procddure consisted of a straight ,oute, 25 feet inlength, On a concrete floor (see Fig. 3). A mat made of short-napcarpet with a rubber .backing'was placed' at each .end of the run. Gridlines were marked on the carpet. The participants were positioned onone of the mats with the toes of both, feet on the zero line. They werethen told to wal NI straight ahead with -they.felt a floor signal similar.to the onn which theY were standing .(With either cane or foot). "Whenthey felt the signal, they. were told tialltbp and remain lrra.stationary
position. The participants were_toJd that there were no obstacles in oralong their path.

. They Were atked to walk at their natural .,pace and, notto stop abruOtly. This procedure 'WS repeated at least dtwo\times foreach individual.

, In order to calculate the pace for each' repetition of' the procedure, '20'feet(length of run) was divided by half the number of steps needed ,to4

I "

\
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(

traVers, that distance' (1 pace is two steps). Gait was calculated by I,

.dividing the time in seconds ittook to Wilk -the first 20 ffet of the
run into 60 seconds, and.multiplYing the .reSult by 20 to giVe feet/minute'
(sae Table 1).

Stopping distance was calculated in the foillowing manner:' 1). the ob-
server made. noteof the number .of steps tat it toOk.to sfoP after he or

. 'she 'sensed the signal, 2) this value),(cb yerted into paces) was then
-multiplied 'times the average. pace:length for each person. .The reSulting.
value Was th.e:. stopping distance' for that particular r'epetition. Since
he-steps taken when coining to.a stop were usually smaller than normal
walking steps, the stopping distance is actually less than the'-experi-

wental value derived by.the. calculation above. The experimental value
would neven be' exceeded, even at 'a very abrupt stop (see Table 1).

Other data noted .during.this procedure-'were: 1) cane technique (diagon-
al or touch), 2) .whether body motion was interrupted when the partici.-
pant felt the signal: andi stopped did. they lungeforwart or go off
balanoe), 3) the position of the cane'.and 4) right and left eet on the
grid (this was used to calculate the .distance between the cane and -the .

orward foot after the person stopped).' Following completion of th
procedure,- the results:for 'each calculated value were summed and di ided

d bit the nUmber of repetitiOns of the run to give average values. Ta e 2
lists the' mo,st- impOrtant 'results for Procedure I. :

Procedure 2: Raise

.

procedure was designed to determine the minimum raises that a signal
would have to be in order to be detected by a Vaveler, either With the
cane or withthe feet. Figure' 4 shows how the experimental toting
station was designed. The materials that were used and their placement
on the floor surfoce are shown in Table 3.

Each partieipant vas placed at a different, randcolly.selected distance
rone dr more feet)f from the first signal,, and was told to walk straight' .

'ahead 'from that spot. EaCh.wes then. told to 'stop when a. floor. signal
, was sensed, either with cane or feet. If the first -Signal was, sensed,

each participant was told to proceed to see if the'remaining ones could
be. sensed. The procedure vas repeated at least two times.

.>

The obser\vermade note' of the-cane technique, the signals that were%, .

sen'sed and the'inethod by which 'they were-sensed, i.e. cane, feet or. bah:.
After,:the procedure was, dOmpleted, the participants Were' atked which
of the signals. thejt thought was the easiest to feel 'and why. oTable 4
shows the resUlts: of this- procedure..

4
1 ,

The results' indicate that signal 4 performed slightly better than did 2
and 3) Signal 4 was also seen as Abe easiest to sense.,by all of the
participantstwho answered the question. Reasons givin for ease of de-

,' tection were. resiliency of the material, its texture and the heigAt o
the raise., The results Alla show that the diagonal method was more
efficient, as there .vas a Minimal number of "no contacts" during the

. .
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testing runs." One qUalification must"be made, however, regarding the'testing procedure; ttiat is, the signals Were only' 36 inChes wide. Ifthey had been wider, the resUlti would have shown a. lower nUmber ofno contacts.

.Proceduret 3 through 6: ConfiguratilOn.

45'.

Procedures 3 throuah 6 were designed primarily to test signal configura-tions, and 'each procedure was repeated at least twIce by each partici-pant, going first in one directionand then reversing it. Prior to the.beginning of this set.of experiments, the participants were introducedto the materials that were being, used as signals, and before eachprocedure they we0e told the general type "of configuration that..theywould. encounter.

They wet* then located' as in Procedure 2, at a randomly selected dis-tanCe.fran the signals ahd were told to proceed straight ahead untilthey' sensed a floor sighal, Aither with their cane or feet,,at whic4hpoint they were to stop.' If rthq sensed the first signal iri eachprocedure. (in all but Procedu ), they were told to proceed to see ifthey could_or could not sense the remaining ones.

The observer made note of the cane technique, the signals that weresensed and the method by which they were sensed, i.e. cane, feet or .both. After the prkedinwasicompleted, the participants were asked kwhich ofv the signals they thought were the easiestto feel and why. In'addition, fir Procedures 3, 5 land 6 they were Asked whether the direction/of the strips or ribbing, relative-to line of travel, made a differencein ease of detection.

ProcedUreg3 (abrasive striris):

Thematerials used in this procedure were one inch wide abrasive strips.The layout for' this testing station is shown in Fig. 5. Table 5 11- 1lustrates. the results for this Woceiur.e. The results show that .signals 3-3. andr3-4, perfoismed better than the other two. There is alsoevidence of learning, as detection improved with each succesiveencountdr; Also, most of those, w.ho detected tlle s4gnalsAid so f.irstwith the cane. Finally, there seems to be no significafit differencein the detectability of signals when the data are categorized by'technique.
1 -°

S. . .Four-of the participants had no preferince regarding' signal configuifa7pion. Of the foUr that did, two liked 373 the° best and two liked 3-4.The,reason for rireference vas that the size of the signal was better,,i.e. the larger areas were much better than the smaller offes. Theparticipants,also felt that this material coulci be a 'good signal forthe feet of the traveler at well, although sOme foUnd the abrasive stir-...,face .unpl ea sant to twal k bn.

,
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Proicedure 4 (abrasive. areas):

An abrasive material,, arranged so as to cover different areas was used
in this procedure. .The layout of the testing station is, shown in F19.-6;
Table 6 shows the results forothis procedure.

The results show that all three tueit performed about the. same: Most
participants:. sensed ttitsign0 with their cane,.- but cane technique did
notmake 'a difference; Three Consumer. testers had no preference re-
garding signal configuration. .0f thosei.who did, four, liked the larger-9.- :

.solid signal, 4-2. :They also felt-that the 6.inch break in signal.4-3 .

mis confusing and not very. helpful-. Only one participant .preferred.t.ig-t
nal 4-3 over the others.'

Procedure 5 (small area mat):

Two 6 inch by 36 inch pieces of ribbed rubber mat were used in this "P
procedure. The mats were arranged so that the direction of-the ribbing
relative to line of travel was different -for each signal. Figure 7

'illustrates the dimensions of the mat and the station layout. Table.7
shows the retults. for this procedure.

I

,

The results.for PrOcedurt 5 show. that a little oyer dne-half of the
pkticipants missed these nareow strips with their cane but detected them
with thetnfeet. When the data regarding detectability by cane are eX.-

. wined, slignal 5-1 performed sdmewhat better than 5-2. The reason for
this seems to be the directin of the ribbing, i.e. It is perpendicular.
to the line of travel/This. finding was alsb reflected in the preference
question, .as four of 'the five t4vt stated a- preference.Opted for signal:
5-1 because. of "(direction of .t-seribbing;

. of

Procedure 6/Karge area mat):
. .

One 5 f9a by 5 foot piece of ribbed ubber matting was .used Sin thi.s
procidxre. Participants approached t mat fromtwo directions to see-
if the ctirectiom of ribbing relative to the Tine of travel made a dif-
figOnce. FjOure 8 ill.ustrates the ma.t's.dimensions and the station's
1 yout.

..

, A1.1. of\the participantsisented the signal*.coming from both directions,' with f th cane and feet.: Seven of the eight detected the.difference in"b
.ithe'd. .ection :of the ribbing,: and' three of t e four who 'stated' a. r*efer-

. ence iked the ribbing 'the best whin. it Wasp rpendicular toithi line-of,
:ftravel because:it produced.a Washbbard effect hen -encountered by the ...
cane.

överal 1 Preferences and Comments . .. . ,.
.

After completing all. of the' procedures, the parti i
1

Pints !were
,
'asked: 1)

. to indicate which signal or group pf signals would be moSt helpful in
warning travel ert of upcoming dangers; .2) if there were any other types

- of flOori surface materials that they felt would be useful 4S thksignal ,
52"

,9
c
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. and 3)- whetherhere were-any tyPes of floor surface materials that
hey had strong negative teel ings. about. .,41"

.

1 .
.

Al of the clients' preferred- the larger area rubber matting.. Reasohs
given for. this:thoice were: 1). a larger'area provided more of a warning

\''iss%

than a 11 er..ohe did , "-2) the te4ture (i'.1 bbi ng) and the res i 1 iency, of
the .mat al made Op signal distinctive relative to the floor surface,An&3) the. ubber Provided a dUtinctive sound change- relative, to the'floor, surfaC

47

A number of surf s such as carpet, wood and metal slats were men-tioned as possible rnings of kimminent ,danger. However, the Consensus,of the consumer . éste.rs was that any distinctive change in the floor sur-face would be helpful, as long as it was consistently applied.

In -answer toithe question egarding floor surfaces that they didn't
. °like, the participants ndmeLmasonry and ceramic tile floors. Theproblem with these surfaces i not the material iltfIlf, but the spates

between each,individual brick block--spaces in9rhich travelerscatch their canes.
0.

Analysis, Contlusiohs and Recommendations

The results of the laboratory e)cperiment indicate that there are atleast five .important factors to 'be,.considered. in- design of:tactile
.

warning signalS:.. 1).the hetet of the raile' 2). tyPe and texture, 3)
:material cOntrast betwien,signal and Iloor surface, 4) .depth. of signal
and 5) coler of signal and placement.

Ra i se:

The Signal should be raisedwfrom the floor...surface at least 1/16 inch,but no gore than 1/8. inch.; ALtIlaugh a ue with a yaite of 1/32 inch. wastensed during the expeiment, the number of mistes was sufficiently
large enough to conclude that a slightly iii§her raise should. be-reccei-*
gended as .a minimum. This Aould.raise, the probabIlity of signal detec ,tion to a more acceptable level. .0n the other hand, signals raised
more than 1/8, inch. are. considered -unacceptable becaUse- they can become.- -tripping hazards. In fact, the building.meintenance industry tends to
avoid materials with a raise greater then 1/8 inch.,

Type.and7exturei

A s.ignal cove'ring.a

.4'.`eisting of-a sing e

.11extured material

Material Contrast:

..

.

,

large area is more acceptabldthan a signal.con-
narrow sttqp. In addition, a patterned or roughly
ore acceptable thanba nofiLpatterned one.

There should be a recognizable cOntrast between the signal and the
floor/surface. Therefore, materials used as signals' should be constder-
ably harder or.sdfter than the floor.surface. 'Table 8 shoris a ,



comparison pf materials based,on the above criteWia. The Contrait iri d
materials affects the size of the signal:. The higher the contrast, the.

. smaller the signal needsito tie. Conversely, the ser the.contrast#
the larger the, signal.; fla t- example, in the labo ory experiMent, the

, rubbermatting was placed on a 'cement surface. e contratt in* ,
material s is very, high. In addition, the Matting was 'a very resilient
material. This resiliency added more to ease recognitioe by its; feel
and also by its soynd as the cane touche4 it. Therefore,,thi signals
performed very well'. Had tiles .been sublitituted for the rubbel' mat,

. .
larger areas would have been .needed: .

Depth of Signal:-
,

fa 4.

The signal must coVer.a large enough area tO have a high probability`of.
-Ndetection.- The critical dimension is depth, that is, the distance be-

tween the hazard and the beginning of the signal (see Fig: 9 ). The
. retcmmended range of signal depth is between 18 'to 36 inches . These .

figures were arrived at by first examining the results of Procedures 2
through From.these data it- was concluded that the 5 inch, and.6 inch
deep' signals Are Unacceptable. On.the dther hand, the data from these"
procedures did not provide conclusive 'evidence as to tile Acceptability
of the' 11 inch and 12 inch signals. However, when the data' from Pro-.
cedure 1 (stoppin,g. distance-"-minimum 1.1 feet,vmaximuM 4.0 feet,' averaP
2.82 feet) were examined, the 11, and 12 ihch signals'also became.unz.
acceptable, because they did not provide enough.tiMe and space'following
detection to be efficient warnings. The data from. ProCedures 3-.ane4 On
'the performance of the 16 and 18 inch isignats indicate that thise'sig-

- nal s performed well primarily because they 4re deeper than the others
and providedlnore time-to senSe, react and stop.8-

7

. ,

Color and Placenent:
.1

I;

..

No. data were collected during this phase of tresttng that directlY" rei. ...P.
lated to signal color and placement, although it was-generally felt that* .

the color of the signal should oontrast with thecolor of the hazard, and
that the signal. should be .placed at the top of each 'staircase and:near
the edge of' anfdrop off a. platfoim. To aid in determining color and
placement, John Archea, of the National Bureau Of Standards, ,was'con-
sulted ,(Archea, 1976 a, 1976 b, ,Note 9).

folstairc'ase. hazards, it was concluded that:the .signal should contrast.
s gnificantly with the col-or of the hazardous area,. but:should b.e the ,

iMe-aS that 'used on the ipproadi to the signal.. MI's would ehig hl ight
the hazard. and aid 'sighted .and -partially sighted persons in' differenC
dating the hazard from."the.approach. 41". r

. §4.nal placement was mOre difficult to determine'. However, a general .

gu id el ine .vgs developed whi h '.states that ther. be 'an intervening area
betwben the end of'_the signal andttie beginning of the staircase hazard,
'and that ,the %not end at"the exact.monent.that the halard
In addition:. thiS area would be the sone color as the hazard., to.that
attention can be *Liked on.the upcOMing h rdi and away. from .the. siinal,

. .r .

411

,e

.



. (see F.tie.'9, )
. 4

, ;These f i ndi ng s only apply spetifically to signals used at, staircas s
f .arld not to those used at other haiards, such,as ntersections o lks

!and.streeis or On subway'platforilis. Lt is felt, however, that- tactile
. i.' floor signalt can.be Oilized to warn of the other hazards as 1,-40 as,

staircases:10 0,

1?. '.Summayof Retanmendati ons

. Based .on

f0-1 ohi

P.

,3. There-should be a recógnizable contrast tn resili-
ency between the material of the signal and the
material used on the floor surface.
The signal should be between 18 and 36 fnches deep
arid should bOnstalled along the boupdary'of the
hazardous area, except_ at stairways where an inter-
vening.atea between the enchof the,signal and the
beginbihg of the hazard should be provided.
The tolor of the signal should be the same as the
surface of the approach, but contra'slt significantly
with the color of the hazard.

C.

the andlysig of results sand discussions wIth'consultants,
are recommendations.N for.design 'of warninp signals: 41

.

sign;) s should be raised at least 1/16 inch but not. .

mor.e than 1/8. %ch. . .

Signa3s should be patterned or roughly textured and
cover an-irea.

*

4.

4.
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Figure Phase 2 - Procedure& 1 (draviing not to scaie

Table 1: Example Calculption of Pece,Gait and Stoppi.ni Olstance

I

Rice

1. Number of steps to. walk 20 ft a '13 steps

2. Pace = 20Nc0(1/2 x 13 step9.. 20 f.t/6.5 ft = 3.1. ft/pace

Ga it

1. Time to walk 20 'ft 8.second.s.

2. Gait a, (60 sec/rn/8 .sec) v20 ft. a 150 ft/rn

. Stopping Distance

Number of steps between signal sensed and place where person
stopped 1 step a 1/2 pace

2. StoppindVstanee a 1/2 pace x 3.1 ftfpace 1.55 ft

.11

a

tr.
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Table

øt

I.
c

: Results Yor Phase 2-Procedure r/Pace, Gait and Stopping Distance,.
(N 17 trials by 8 consumer testers)

Avera9e
A

Pate 3.7 ft-

Gait

:

MinimuM Maximum

3.1. ft 4.5 ft

1-82 ft/m 1.64 ft/m' 186 ft/m
(less , (less (less

Stopting Distance than-)2.82 ft than)1.1 ft than)4.0 ft

Distance Between Forward Foot and 20:9 in 3.0 in 37.0 in
Cane After Stop

a. touch technique only (Nall) 27..4 in 37.0 in 18.0 in
b, diagonal. technique only (Na6) g.0 in 3.0 in 13.0 in

9

(Ta le .3: Materials and Placement for Phase 2-Procedure 2

Material

1) Matking tape. 1/64,,

(2 layers)

2) Abrasive strips 1/32

3) Abrasive ire. 1/32,

4)- Ribbed rubber mat

Raise
. Total Cue Cue

(in in) Description Depth Width
*

6 .- 1X36 in strips at 1 in 11 in 36 in
interval s

,6 1x36 in strips at 1 in
intervals

r

11 in 136 in

- 12x36 in ea $.12 in 46 36 in

1/8 1\ -.12x3 n area 121n 36 in
running perpendicu r to

, 11ne.of travel

IL

t '
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Figure 4:

Table 4:

2-1 . 2-2 2-3 ?-4

Phase 2 - Procedure.2.(drawing not to scale/all dimensions in
inches)

LI

A.'.

..-

ts or .Phase 2-Procedure 2/Raise (N -=,18 trials by 8 consumer
esters)

Both Techniques
Combined
(1) (2) (3) (4)

Diagonal Tech-
nique (N 6)

(1) (2) (3) (4) .

Touch Technique
N = 12) .
(1) (2) (3)-.(4)

Signal sense4

Flumb,er of occasions

llot sensed

Easiest to.feela

18

0

'13.

5

0

11

7

.

0

.15

3. -

p

6

5

.1

5. 6.

0.

.

0

12

8 .

4

6

6

91,

3

a
Three individuals were unable to decide 'which signatl they felt las the .

easiest to sense.

8.

4

ct"

a.
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Ftgure 5: Phase 2 - Procedure dlwing not to scale/all dimensions in
inches)

1=1111
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72
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Table 5: Results for Phase 2-Procedur(3/Abrasive Strigs.(N.. 16 trials by 8
consumer testers)

Aggrigatd Dita

Sensed by: ,SenS0 by:
SigPal Cane Fetta both Not 'Canel Feet, ?-

Pri4iry Directiohb Reverse Directionb

Sensed by:
Both- Not' Cane Feet Both Not 4

3-1 4 2 40 / 1. = - - . 7 3 2" - 3
A /

3-2 6 '1 - t 9 I 3 . - ., 5 3 T1 - 4

3-3 10 2 l th10:3\, \ '4 - 1 - 3 7 6. O.,
O1

3,.4 7 3 '4 \ 3 2' 1 2 ' 4 1 1 2

&Se id bns y feet only, and not bjc cane;

bN *

It

01.

4
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4-1'

72

e.

12

s

72

4-2

IR,

4-3

Figure 6: .Phase 2 - Prbcedure 4 (drawing not to scale/all dimensions in
inch's).

1,

Table 6: Resultslor Phase 24rocedure 4/Abrasive Areas (N 16 trials by 8.
consumer testers)

Signal

Aggre9ate Data .

Not

Prinry.Directiona

Not-

Sensed by:

Cane Feet Both
Sensed by:
Cane Feet Both

4-1 .9 1 2 4 4 1 1 2

4-2 10 - +1 5 5 - -

4-3 . 9 22 3 4 1 1

aN

Reverse Directiona

Sensed by:
Cane Feet Both Not

- 1 2

ei 2

5 1

REV/
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5-1. 5/r2

.55

la

Figure 7: Phase 2 - Procedure 5 (drawing not to Scale/all dimensions i
inches)

Table 7: Results for Nese 2-Procedure 5/Small Area Mat N /5 trials by 8
consumer testers)

Aggtiegate Bata Primary Oirection!- Reverse Directionb

Sensed by: \ Sensed by: -------Sens.ed-byr.---Signal. Cane Feet Both Not Cane Feet Both Not Cane Feet Both Not

5. 1 1 1 2..2 4 .1-

1 5 .1 2 3 1

5-) 7

3.

5

. 8

2

2

1

2

ati

bN

8

7

.1
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Figure 8.; Phiise 2 -"Procedure drawing not. tO scale/all 'imensions in
inctres)
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Table 8:1 Signal/Surface Combinations with
Perceived Differences in Hardness

.Signal Material Walking Surface Material

'concrete, asphalt carpet, .wood, resilient .

tile, Sheet plasbic., rvb-
. ber or 'plastic cushion"

brick, quarry tile, carpet, wood, resihent
stone ..tfle, sheet p,lastic, rub-

ber or plastid bushiona
: .

sheet. plastic all surfaces" except re8il-
1.ient tile '

1,44 br plastic" all surfades.except 'tight-
cusiona 14 woven carpet with a

A thrtp1li .

carpet all surfaced 4kcept rubber
or plastic cusliOna

4 .
.

cushionit tennis court surface'

2c?.0

0
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Figure 9: Example of a- Tactile Wahing Signsl at Stairs Leading Down
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/ -Detai
led Methods and, Findin s Phase

1

The urlpose of tilts phase was to test thereCommended tactile warning
sig als in an actual building. In-addition, an experiment was designed
to est the use of raised numerals on an elevator control panel.

4

P rticipants
.

. ii I*
, /

ive_participants, were tested in Phase 3, all. of whom participated in.
hase 2. Each traveled usinlb the long ca e Apd was considered- on aver-

age traveler, based on performance in Pile e 1. Since the prcitocol was'
an important factor in Phase 3, lndividu ls were chosen Ilridarily on
their ability to communicate their obse yations during the testing'pro-

0 cedure. i I
.

.

The'Experimental Setting and Procedur s
.

Three floor levels lof,Newhouse 1, a ampus academic building at Syracute
University, were used in Phase.3-- level- 1, level 2 and the basement
level, (see Fig..10). The new route was chosen because it presented fewer
-problems than the route in Slocum and Link Halls, 'and it was hypothesized
that it gave clearer orientation and mobility cues. IhUs, confusion in

, the route would not 'interfere with warning signal recognition.
#

: 1 .

Tactile flooewarnings were instaliedCat the 'tops of all stairEases along
the route as per Figure 11. The otepth of the signal's varied, hdtlever, to
that this atpect of the warning iignals could be tested. A minimum depth
of. 18 inches and a maximum of 36- inches were utilized.: In addition', a 36
inch square of the signal material was placed in front of the elevators
Oa level 1 and in the basement (see Fig. 11).
41

Each° testing session consisted of a precelk briefing, a traverse of'. part
of the building, two mapping exercites, a debriefing interview and-a IP

protocol of the route.'
.

\Before proceeding with the walk, a briefing was held to explain each of
five procedures'to be completed and to familiarize the participants

ith the material,used as tactile warning signals and the raised nuMeralWr
amiliarization consilisted of simply presenting samples of the Warning '

signal material and the numbers to the participants and giving them some
t me to become familiar with them.

Prior to the beginning of Prceedures 1 through 3 (in the case Of Pro-
ce ure 1, prior to each of the two segments), the participants -were read
a et of directions by the observer to help them negotiate the walk.
Aid was given only,when it was solicited or if a Anger to the partici-
pan was perceived by the observer. Figure 11 _shows the route used in
the first four procedures by segment.

As t subjects proceeded through the route, their reliance on the tactile
4
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warning signals and their performance' in us'ing the rifsed namirals on the
elevator control panel were observed and recorded. \ .

,Procedure.4 was a straight-on approach%o a down staircase, in, front.of
which was installed an 18 inch deep 'floor'signal. This.procedUre was
designed to test the performance of the minimum depth in a situation
where an individual approached a falling hazar'd head-on, and at full gait.

.

Following Procedures .1 and 3, participants Constructed maps of the rout
as in Phase 1... The final procedure-in- this session consisted'of 4' pro-
tocol .designed to help in constructing each person's image, of the route..
The participants. again walked the route aRd were asked to provide a nar-
rative of their impressions of the environment they were walking through.
Thts narrativ,e was recorded fbr later analysis along tvith the tactile
maps to obtain an .idea of the pa'rticiOants'.. image of thkNewhouSe.1 route.

it-

0 Results and Conclusions

The results indicate that lth&18 inch signal depth*was sufficient in most
cases to warn parttcipanIs of upcoming falling liazards in this particular
,building. The occasion in which 4,deeper signal would have been better.*_.
was in Procedure 4, where an 18 inch signal was installed at the top of
a staircase that lAas approached straight on.. In this case, a, 24 inch *e

signal would have been more acceptable. These results should be qualified
% by the fact that the ideal resiliency contrast (resilient rubber mat on .

terrazzo or granite floor) was maintained. 'Signals with minimum deOth
possible'in this situation, but the'depth would.have to be larger

with less contrast. \-

.114
in 'testing the fused numerals .on the elevator control panel ,.... it v'es .

found that some of the participants had not been trained in the use of
Arabic characters; therefore, they found *the raised numerals 'very* dif-
ficult..to use. However, A.11 of these individuals felt that if .Arabic
-numbers*were used, they would learn their configurations alid.would.

.
''...definitely uie them. .

.

. , . .

Those participants who did use'4he numerlas found them difficult.to,read,.
.although they were able; after sortie practice, to. use them successfUry:
Their feeling was :that the height* of the numerals was acceptable(1/2
inch) but that the stroke width (stroke.,width-to-height ratio = 1/16'inch

I

.to 1/2 inch = 1:8) Aes too thick, thug Causing a crowded figdre that
was difficult to'read. A- sharper letter was recommended, i.e. one. with
a larger stroke wtdth-to-height ralio.

:

.
. .

.

Although the hypothesis regarding building: imageabil ity was not directly
tested in Phasel,:..the'results that were obtained seem to indicate that
the NeWhouse route. was ore,mageable,*akd,: therefore, eaSier to negoti- .,

Ne
ate 'and map 'than was: th hhe 1 route. The first major environmental
factor whith helped enhan the imageability of the'Newhouse 1 *route,was
the absence of large numbers .4if obstacleS and noise to distr4ct atten-:
tion .or' mask other cues. --Thus, the giailable.environmental dues and
landmarks were 'strong in: stimul.Us*value.and were ,easy. to 'read. --,

, (),



0

63

In addit on, the symmetry of the building and the presence of'strong
t and con istent edges over the majority'of the route helped.to-improve
the 11110. eabilityof the building. In areas where these edges were'weak,
A.g.is.:te first floor landing and open doorways near the staircases gn
the se ond floor,.the participants .encountered probldms during the
walk nd,afterwards when trying to map the,route.

0011.1 .
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Phas 31.4efng and Procedure DtreciiOns

0
4 :There are 5.procedures ih this sission. During the first 3 proceduresjou

will be following a route around the bpilding, but our methods.will'be
somewhat different from the ones we u, d during your f/tUt session atSlocuta-

.Hall. 'We will'eeadjtu the direction before each procedure .and repeat.
.'them, .if you wish, stlthat-you compl ely understand them ),efOre you begin., .

,

.

. .

.
.

. .

A major goal of today's session is to test the effectivenesb of our proposed,tactile floor.tues. Thecues'will be P6cated at the top of.all staircases
and in' front'of the elevator. Some cues will cover a larger area than others..
Thisqs an example of the- material we.are using. (show and tell) '.

.
.

.VOW we'd like to give you a quick outline'of each procedure. 'Proceduie iC- has 2 segmentb will start and finish in thmarea youare now Standing
t.in. After omplet this procedure, we will askyoulto map therOpte that' you walked.

. ' d 4. 'I
.

.

During.Procedure 2 we will be i'esting.raised numerals.on the elevatorcontrol, panel and eltvator doorjambs. On this board we have an'example of the
characters that will be On the actual panel. Thit is not, however, an actual.replication of the panel-ethe characters will be in different. positions.

... (show and'tell and test recognition)

Trotedure 3 will be sidilar to the first procedure. YOU will be askedtofollow a series of directions and walk a specific route.. We will asklou
to map the route at the. end ofillhis part Alpo.

.

After the third procedure, we will review the first elm,, usirig a debriefing
_questionnaire similar to the one we used in Slocum Hall..

)

Procedure A is A.short walk designed to test's tactile floor cue.and it wiflnot be mapped.
. .

. -
-Procedure 5 is a "protocol": During this part.we will-Zak' the entire route
againinformally.- We will atilt you to describe:the building as.we walk alongind we will record your remarks.

.

Lit us reitera ti, as before, that-we are testing the:building and not yourabilities. rf you have Any major problems we.vill be nearbr., Any Questions?Let's begin.

Prodedure 1 r Segment 1

.
You are now standing on a.rug by the enCryway of Newhouse.I. Straight aheadof you is a staircase going up to the next floor. The staircase consistp ofajew stairs with a'center railing leading to a large landing. Set backfurther on the landing and to your riiht are'iOaarger numimor of stairs ton-.tinuing up to the setoftd floor. .Tactile floor' cues are located.on the landing

at.the top Of the staircase. .Please proteed straight ahead 'and-all the ,....

way up to.the second floor. When you get to the-second floot turn right and'. f
'stop. (Repeat) At the top of the.staircaseyou will

receive directions for
the second segment of Oart ens.

44. '
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:phase .3 Briefing and Procedure Directions (cont.)

Procedure 1 - Segment 2
.

.

!' AP
,-, You are now on the second floor of Nellhodia 1. You are going to 61 walking

three aides Of a aquariand you will be making right,turns.* Please proceed
straight ahead and turn right at eagh intersection. As you proceed around the

sqtiare, you will feel a tasttile floor cue on your right. This indicates that

you haye reached a staircase on your Aght which goes down to tke first level.
do down the stairs to a landing. Turn right on the landing and proceed down
another set of staire and straight ahead to the carpeted area at the entry-

. way of the.building. (Re eat.) This will complete the first procedure.

li- Procedure 2
'

From this point, 10 traight ahead until you reach another carpeted area. .'

.
When yotioieach the carpett, turn left and enter%the elevator alcove. Tffre

is a-tactile floor cue located directly in front of the elevator: The call

button will be tb-the left of the elevator'door. Push the up-call button.

-(Repeat)

ts

Now please Ass G. When theselevAter stops, exit from it a couple;of.paces,
t.urn right and stop.. At thls point, Procedure 2 will .be completed. We will
not be mapping this procedure.

Procedure 3 It

You are nowon the ground floor of Newhouse-I. .Please proceed straight ahead_
eqd go out of the alcove and into the hallway: After you enter -the hallway,

turn right and go;ptraight ahead. You will be looking for,a down staircase.on
your right. A.tactile floor-cue is located, at the top of the.staircase.
.Please go down. the stairs.to the basement floor. There are handrails on both
sides of thc'stairs. Plegse use the handrail. When you get to the basement,
+lease stop. (Repeat.) At that poInt Procedure 3 will be completed.

a

Procedure 4

.Straight ahead.of.you is a staircase. Please go straight ahead and down the,:
stairs. There is.a tactile floor cue located at the top.Of the staircase.
Also, there-are handrails on.both sides fel the stairs. 'Please uee,the hind-.
rail. Stop when you get to-the bottom.of the stairs. (Repeat)

Procedure 5 .

This ii the prdto5o1. We will read you the directions'again. Wh e we are
walking along,-please give us a,detailed description of the build ng..

Key to Figure 11

- Beginning of prociedure
- Beginning of segment

Diredtion of travel- rioutebf travel
End of procedure or segmerxi- Tactile floor signal

is - Tactile floor signal depth or size (in inches)
(in. inches) .

Figure 11: (cont.).
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Procedure 1 - Segment 1

.

eo

You 'art now StandiAll on a rut by the entryway of Newhouse I. Straigh ahead -

of yoU is a stiiicase going up to the next floor. The staircase cons ts.of
afew stairs with.a.csater .railing leading to a lags landing. Set b k
further on the landing age o your right are a larger number of stiir con-:,
tinuing Up to the second floor. Tactile flasâr dues are located on th landing
and at the top of the staiccase. Please proceed etraight aheaeand 5 the
way up tç the second floor. When you get to the second floor turn rightend

.

stop. epsat) At t top of the staircase you will receive directionsjfor
the sec d eegment of p rtnne.

.

Procedure 1 - Segment 2

You are now on the second floor of NeWhousa I. You are:going,u'O bewalki
three sides of a square and you will be making right turns. -Please procee
straight ahea&Snd turn right-at each intersection. As you proceed around t
square,,you will feel a tactile floor cue on your right. This indicatesethat
yO have redched4 staircase on your right whiCh goes down to the first. level:.
Go down the stairs to a landing. Turn right on the landing. and'proceed down
another setof stairs and straight ahead to the carpeted area at.the entry-
way of. the building. (Repeat) This will complete t first procedure-.
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PObcedur.s.-2

prom th.te point, go straight Ahead until you reach another carpeted area.
When you reach the carpet,,turni.eft and enter the elevator. alcove. .There,

10 4 tactile float cUllo located directly in front of..the elevator: The. call -,

button will be. to the left.of.the el.evetor door. Push the up call button.
(*epeat) \

. x
Now please prase G. When the elevator stops, exit from it a couple of paces,
turn right and.stOp. At this point, Procedure 2 w*ll be coipleted... We Will
not be mapping this procedpre.

limf
0 510

4
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Procedvi...3

.YO4 ire now'on the ground floor-of Newhouse I. P1
.

se procsed.straight ahead
&odic, out of the alcove and into the hallway. .Af or you enter the hallway, .

turn rightfind go stritight ahead, 'Mu w111 be lodking for a doWn sitirease-on
your righi. /A tactile floor cue:.is loceed it the.top of thestaircase.
Please go d6wn the stairs to,the basement floor. . There are 4andrai1s on both .

sides of ihe stairs. Please use the handrail. When you get to the basement,
please stop. (Repeai) At that point.Trocedure 3 wiil be-completed.

ProFedure 4

Straight ahead 'of you is a staircase. Please go straight ahead and down the
i) stairs. Theri is a tactile floor cue located at the Cbp of the staircase.
k Also, there arw-bandrails on bop6 sidei of the stairs. Please use he hand-
rail. Stop when you get to the bottom pf the stairs. (Repeat)

I
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Recommendationv

Following the Completion of the final phase of field research, data. and.results of. al 1 phates and the. workshop:were analyzed, and design recom-Mendations were formulated, These re.conimendations were then incorpor-ated into the proposed.ANSI A117.1 reviiion that Was thqh reviewed. by.Project Staff, consultants and Rember's of advisory reviiii panels.12 .The recoMmendations. listed below (indented), therefore, 'are based n'gtonly on Conclusions reathed,in this study, but upon coMments and sugges-tions of -consultants and pa el writer§ as well; Commentary .has been /.added here to fuether 'clari y Several of the recommendations. , Also,avt these'recoMmendations. a e.not netessarily 'incorporated into thefinal ANS Standard.

ObstacIA .

t

to(

bjectsIthat are potentially hazardous to people with
evere impairments of vision shall either, be detectabley the use of long cane techniques or removed from theth of travel:

4

It, was co cluded that dog guide users generally have fewer problems avoidingobstacles and traveling thliough irregular spaces than people who use Canes.Therefore,k environments designed to accommodate cane 'users would also bemore barrier free to the larger population of visual'ly impaired travelers.Recommendations made specifically to deal with,obstacles and the visuallyimpaired are as follows:

1. Sit Fureiture: If site furntture is 'built in as partof permanent donstruction, then it shall 6e located an&desigr\ed to allow free passage and full use of siteapenittes.
Azard ee lone: No rigid 'hard object shall project

the space .above a horizontal circulation
than KO inches (2030 mm). No object shall
e than 4. inches (100 .mm) from the sdde into \bove a horizontal circulation path, 'below thisIf a piece of permanent built-in site furn-as a telephone enclosure, garbage reciptacle,
c. Is mounted on a wall, pylon or post ahd
ng above the detectable area of people who
s (see Fig. 12), then such overhangs shall
.than 12 inches (305 mm) in any direction

rson may approach. Overhangs shall be
the face of the supporting structure at

vertical projection of the leading
ct onto the gro nd.

down int
path low
project ma
the sPace

3. Overhangs:
iture, such
mail box, e
has an overh
use long can
'be no greate
from wl\ih a
measure from
the grou d to
edge of the pb
Boundaeies..of HazaTdous Areas: fIf a hazardous area ex-ists neXtgro a Walk or in pedestrian areas, a mean? shallbetprovided to help blind pedestrians avoid falling intothe hazardous area (see Fig. 13).

.5. Walk Surface Irregularities:. Gratings located on walksrill. have spaces no greater than 1/2 inch (12.5 mm) wide . '



The maxiMUm'vertical ,displacemen Of surface changes shall .

be 1/4 ihCh (6:5 m). Gratings hould nOt be located in
walkt.

.
Warning Signal s

Tactile warning signals shall be used to warn, people with
severe v,isual impairments of extreme hazards of falling
or vehiqular traffic hazards in a .path of travel...

O'ne of the majOr indings of the study was the Usefulnessof tactile floor
warnings as cues to upcomihg hazards. .It was concluded in the design mork-
shop that the warnings should be used only-in situations where, extreme
hazards exiSt.. The principle application .of this recommendati-oh is in
situations where stairs lead down, directly in the pah of travel, on

%transit vehicle loadihg platforms or on'edges of streets:hat/4g no curbs.
Recommendations regarding the features of the/warning signals are as fol-
lows. ,

Stairs in.'`a Path of. Trayel and Passenger Loadin.g Platforms:

itairways should not be Iodated directly in. a path of
avel. If stairs are located directly in a path of

travel, then tactile warning signals shall be Rrovided .
that meet the requirements for tactile warnings set
.forth below. Thete signals shall be provided at the
top of stair runs and shall be located as shown in Fig.

0.* 14.13
.1 t.-

.1! .
i.t

Passeng\er loading platforms for pubiic transit vehicles
(e.g. stibways and ,elevated trains) shall have tactile

warning signals located along the entire edge of the.,
platform not protected by guardrails or walls.

Tactile warning signals for stairs in a path of travel and for passenger
loading platforMs shall have the following features:

1'. Configuration: Regularly spaced, continuous pattern
of strips running parallel to the edge between a cir-
culation path and a hazardous ar'ea.
Height and Spacing: As shown in,Fig. 15.
Appltcation: Groove.s within. k walking surface or ap-
plied surface area are preferred. If 'applied strips
are used, then they should be fastened secure y
enqugh'to,elinimate the possibility of delami ation.'
(see'Fig.R 15).

4.. Width, Perpendicular to Strips: 24 inches minimum if
the material of the signal, has a %different perceived

hardness' than thematerial of the preceeding walking

S.
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surface; 36 inches (915 min) minimum 'if the material of
' the signal cannot be 'perceived as 'a Oifferent hardness..

5. No 'other walking surface on Ta site or in a building./. shall have the same pattern at the vfat4ning signal.
4

IntersectiOns of.pedestrian and Tehicular Circulation. Paths:
If intersections of walks,with streets or other bound-'

caries between pedestrian and vehicular cirmiTation areas 4-
. are level and .flush\t then Such boundaries Shall have -
.1 tactile: warning signals and 'be 'clearly visible, to oper-

. ators of motor vehicles and bicyclists as.riell as
pedeotrians (see Fig 16).

. In the absenc.e of .d,fornialized use of tac.file warning .signah,:curbs ndcurb ramps can te used to warn Of vehicular traffic hazards in the pathortravel. The problem in this case, hddever, cemplicated by the fact-\ that curb ramp installations have:been inconsistent and', therefore, have....-becane- a haiard in and of themselves: The most dangerous type of curbrapp for the -v.isual.ly impaired person js one that is installed at.the
aPex of the curb' (not within the crosswalk) and whioil directs pedestrians.

. With seVei^e impairments of vision :towards the 5enter of intersections
.. (See Fig. 17)

sk.
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-
Aithough*a number-of ideal 'situations were conSidered, they were ruled.---eut--rima-rily on 2-tixi. ba s i s of higt, cost.. However, .two recommendationS
for installing curb ramps were 'developed. If they ee conSistently.ap-
plied, the, visually impaired traveler will te .better 'able to 4ope with .them. These reconinendations are: 4

1.
;

.If marked street crossings are prpvided at intersectio s,
then curb ramps shall be within the marked- boundary (see
Fig. 18A).
Ramps at the radius (et'apex) cfrcurbs shall have sides
that are parallel to the direction of siree; crossings
(see Fig. 1813).

.Ramps in Buildings.f
4:4

.During the design workshop held fo owing Pha e 1, it was suggesteciithattactile floor warnings should be installed at the tops of ramps in build:ings also: HoWever, it was conc,luded that t slopes of ramps are natural
cues and the ramps did nOt fall into the category. of extreme falling
hazards.

a* Han4rai1s as Warning Stgnals.:
. *

.Another staircase warning signal and mobility aid for the visually im-paired. is the handrail. Tht recommendations for,handrails, applicable tothe blind,.are as follows: .10 .,
4

1 41. Continuity: Continuous along both sides of stairs and /14
- a,

p.

t
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4

.).4 .
at least on one side of landings.. The continuous hand-
rail should be the inside handrail on parallel straight
stairs,and Curved stairs. 1Contin oils handrails on bothsides of landings are preferred..
Extensions:. Sha)11 be at the fop of sta'irways, at least ,1 foot (305 m) beyond top risers parallel with the floor
surface; et the bottom of stairways, at least 1 foot
(305 rim) beyond the bottom riser, parallel with the floorsurface, starting at a point width beyond thefirst bottom riser (see Fig: 19 . (

Doors to Hazardous Areas:
To1

Door openers on doors to hazardous areas shall have tac-
tile signals. These signals*shall. be a roughened surface
on Parts of the opener that come in contact with1 hands:.4
The roughened surface may be a material applied to the
opener. but shall be °standardized throughout a building or .

, ffacility

Direction FindinIg Information

-Taetile Characters:

v

-Where informati6n must be communicated to an individual
to identifY places such as floor or room numbers, raised
or indented charaCtersgcan be used.,14 To be legible to
blind and partially sighted people, they shall have,tne
follwing" characteristics:

410t
1. Ralsed Characters: Rased off their background at leaa

1/32 inch (0.8 mm) and at least 5/8 inch (16',mm)" high.10
2. Indented Characters: Idlented at least 1/32 inch (0.8

mm) anewith a strokewidth of at least 3/8 inch (10 mm).
3. Type of majority of people wi,th severevist-

.ual. impZirments o ot read braille; thus, raised char-
acters should se e standar'd Roman or Arabic alphabet
and numbers.16
Color:, The color of characters and symbols shall con-
trast with their backgroupd. (It pntferred) that -

1 ight,cc)lored characters or Srbois shOuld be used in
*-4tombination with a dark background.

5. Mounting: PitOnsistentmountin? heilht and location
simplifies finding characters., ."

gleyators:
'r414,

A pri ipTe-application of the above guidelines is in elevators. Specif-
ic .rediimendations as theY relate to the 'blind user are as 'follows:

--.41,1,111111\
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1. All elevator hoistvey entrances shall have floor
designations provided At both jambs. Thep-centerline
of characters shall be located 5 feet (1525 mm)
from the floor. -Such characters shall be raised and
shall be a minimiirn -01.2 inches (50 imi) high (see
Fig. 20). i Iwo ft.
All elevator hoistway entrandles shAll have visual
and"a'udible signals to indicate an appl'oachilig car.
and 'its direction of travel...audible signals shall
sbund once for the .uP"dihection and twice for the
down* direction. .

3. Elevator control panels shall have the following
features: .

A. Location and size of ontrolsz, as shown
'in Fig. 20.1

B. Raised control designations: Arabic or
Roman charactehstor standard symbols as
shoirn in Fig.'20, located to the left of
all:controls.
Main entry floor contrial: In left-most
column, designated by a raised star At
the left of the floor, designation (see
Fig. 20).
pnergency- controls: grouped together at
the bottan of the panel (see Fig. 20).
Control% not essential to automatic opera-
tion,of elevator: located at convenient.

As the car passes or stops at a floor served by the ele-
vator;an Audible signal shall sound. If elevators in
a building arezoned, then such signal's shall operate
only when the elevator ib,s.passtng through the zone it
sehves. An ikutomatic verbal annunciation of the flodr
number at which a car stops may be substituted for the
,above audible signal.

Room Numbers:

Another major application of 1he aforementioned guidelines is taCtile
characters for room identification. Minimum height afid raise specffi-

-cations mentipned .above apply here also.

room ni.intei's in buildings are raised 'or indented,
they-should be placed at a height of 60 inches (1525
mm) from the floor to the'centerline of-the characters.

Descriptive Material About Public Buildings:

Signs Witt descriptive material about publ ic bui 1 dings ,
monuments arid objects of cultural interest7should have
tactile letters 'if itudtp tape devices or a, sighted

_guide are mot avisilable to present tht sal)* infprmation. If
4,



provided, room identification signs and numbers should
be raised. Tactile maps or auditory instructions
ishould be available in buildingcComplexesEwhere finding

locations independently ,on a routing basis may be a'
necessity (e.g. college campuges).1/

Visual Landmarks:

4

Visual landmarks that can easily' be distinguished by
partially sighted individuals should be- used as orien-
tation cues at the end of corridors. Such cos include
changes in Illumination level, bright color, unique
pattern, wall murals, location of special equipment or
other architectural features (e.g, an.exterior view). ,

Information !Aids:

Pa

The final .recommendation regarding direction finding deals with informa-
tion aids. %

.

-

. . kr

It was concluded that reliable infoimation sourcet
should be located immediately adjacent to ,main en- ,

trances of museums, libraries and transportation term-
- inals to give direlltions or gutdeLpeople who have

severe visual impafrments. This it urce:may be a ,

. dkrect-1 ine telephone,, intercom or- employee. The
source should proVide full inforilatOon for use of the
facility by the public.

f. .
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Table '9: Graphic Conventions
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Note: Other methods, such as

railings or bollards can

\ke
,

be used to Aefine. bound-
aries.

Exampl e of 'Boundary Curb ,at Hazardous, Area

%

Figure 144: Tactile Warriing Signai at Sto.irs Leading Down

o

-

Fi,gure 15.A: Strips Applied on Base Mafer-ia)

F;Igure 15: .tactile Warning Signals on Floor.or Ground Sur'faces

Sq
g
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Sectiöp..

Appleed Surface Area::'
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Figure 15.C: Grooves in.Base Material It
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I.- Figure 1,6f Exam e of Warning Signal 0-Boundary Beitween Walk find Str,et
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Figure 11: Example of Dangerous Placement of Curb Ramps',
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Figure 18:, Recommended P1aiement of Curb Ramps
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. A., Botto6 of Run
.

Figure 19: Examples of Handrail Extension

B. Top of Run
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Figure 20: Flodr Designations at Elevator ,Hoistway Entrance and
Elevator Conirol Panel
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..
Sunnaryof? the Study and Implications for Future Research H .,...,, '6 . : ..

?),:. ,
The focuSofisthis study was to: 1) investigate the types,pf 'orienta. i,.

..., .:k.Aion and mobility problems visually impaired indivicipaTi etwounter'in.
architectural settings and 2) propose andtest design solutipns tO
4help alleviate these prc0lems. In :addition,. an investigation into

.°,--itiated. The ripin objective. of the study vas the f mulation of rec
building imageability as' it af.fects orientation. andcrobillty was in-

mendations forinclusion in the. évised ANSI A117.1 ,Standard.
, .

i!,' A.coMbination of field ,researctj, expert brainstorming and laboratOry
.researcb were used in the studA which was completed 'in -three phases,.... :.v it., phase 1 of .the research dealt imarily with problem itntification,::.: ; , ..A."F411.owing thisphase, a de:Sign workshop was held to ana yze the:data:1,-.' ''...brainstorm possible solutionS:to mobility proi?lems and ascertain:.areati'''':+requiring further research....

:Phase 2 of the research vas conducted in a labratory which was designed.-
.

, to test out proposed methods for warning visually impaired individualsof upcoming falling hazards. After the data were analyzed, a method dusing tactile floor 0-gnals Was devised and then tested during Phase 3in a real architectural setting.

,Fol lowing the 'completion of .the final phase of field research, data aridresults were analyzed and severaLdetign recombhdations were formu0lated.. The -major areas covered by thete reconmendations were: 1)el iminatiorrof potential ly hazardous objects in.' or near -a path of -traVeltietile signals to warn 'Of upcoming. falling' hazards, and 3) aidsInd ihfornitiont helpful in.direction finding and Orientation.

As enexplioration Of the imageability of buildings, this effort has
raised-more'questions than it has answeredoespecially-dkregard' to howirriageabilityaffects the orientation and mobility of IljtntraveTers.
'The olljectives of further work in this area should 1) identifyCriteria for-the design'of cirtulation spaces that canhelp -Make thebuilt environment more accessible to. the visually. impaired trOeler, 2)to.provide information for those interested in improvingGOrienption
and mobility instruction for the blind, 4) generate' data -necessary inthe,construCtiln of .orientation and mobility'aids(tactile and audio

. Maps) for thelblind, and 4) contribute:to-the general theorSi Of direction,r
. ..finding and orientation..., .

-a

p
. t!^:. A '3'2'
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that statistics on-visual. impairments are estimated because of
reporting inconsistendies These, inconsistencies are due primarily

the. fact -that iliferent definitions for bltndness are used through-
ut the U.S.,

. . .

"The-.disk was. 4 5/8 inches in diameter, hacla 1 1/2 inch rotating
pOinter and was divided into 16 segments; each segment coincided withone of the 16 steps ora demonstration route. Each segment contained

information'about each Step, plus directions needed to gettd the next Step of the route. The pointer was used to keep track"Of where the tieaveler was .along the route.
.41

It-was decided :to work with cane travelerS only, because it wasfelt. that they were the Critical group:for design: Dog guide
user.S.have lessof a problem with -falling hazards than cane travelers,` and dogs could easi ly be trained to use addi tional cues: . Wi th .re-

to;partially sighted persons who' trayel visually, careful 4$
thoUght abo.ut ccilor contrasts, is important, an4 finding's from previ-
ous. resdirch in this area :ire- available. 1

4:: When formuliting the directions, we tried to make.sure that we did.
not present the- participantS with too much- detail, thus-. invalidating
our procedures. Our aim was to give realistic directions; i.-e.,thosethat might be given by a passer-by that is asked directions by abl'ind traveler. In order. to obtain directions, we posed a scenario
to a number of individuals'encountered along the Slocum-Link route.
We aske.d them what their directiOnt would be: to help 'a blind traveler..to get from point to point.along the route.: After obtaining a num-ber .of .different sets.Of directions, they were combined and'revieWed
,by our Orientation and mobility consultantS,.revised into a finalform and rearded..

5. Participarkts at the Workshop-incladed: 1) from Syratuse' University.
Architecture Research Office - Edward Steipfeld, Project Director,.
Rolf Faste and Steven. Schroeder, ReSearCh Associate's, James Aiello,.-
ResearCh Assistant, and Bill: Sherrow, Special Consultant; 2) 'from.
Lighthohe of Onondaga County - Dan. McLaughlin' and Hannalare'
.ketterer, Mobility Specialistst 3) EuniCe Fibrito, .Director. of the
Mtryoe:s.'Office for. the. Handicapped, New York Gity.. ..

pk,

q*, .

Nate that 'all .of the data' col lected during Phase 1 was --uti 1 i zed in\
the discusiTOns,twith special emphasis being placed on data gathered
during thii Post-walk interview --. ipecificalli, problem-identifications
and. design suggestions that were ted ft* ,the .parti ci pants .

. .!

. An average 'traveler was defined as a person Who enco.untered b tween.
threer.to fifteen Anviirohmental probl.ems during.the Phase I wa
wi thi n. 'one Standard :deviation aroUndIhe mean. of:'8,6 problems. Twel ve
people met.the-seleCtion. criteria ahd a subgroUp o.f ten, plus o,,,
sUbstitutes.,was planned.... However, four..could.nOt participate? See4

. .,-

91.
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FOotnote 2 fór rationale behind using. Cane travelers only.

8. Some participants felt that they missed the 16 or 18-'inch- cues. because
.

of the way the materials 'were placed on the floor'(see Ftg. 5-and 6).
They felt that. if the.materi0Oad been applied consistently across
Ihe entire 16 or '18 inches-, Oen they Would not have-misSecLthea;

. . .

9.. In his stab,- (1976a), Mr. Archea is thoroughly researching stairway
problems:and stairway design.

10. Our project did not test warning signals at walk/street intersections
or on subway platforms, so as not to overlap research and testing
of other 'individuals. The problem of tactile signals at intersec-
tions of walks and streets is being investigated by John Templer of -
Georgia Tedh, University and the reader is referred to that.study's
report for information regarding his findings. Testing of warning
signals.on subway platforms is be4ng conducteci by; the New York City
Public Transit Authority (1976). They have installed a warning
signal at the'-underground station at 49th St. and 7th Ave. in Man-
hattan. Their signal is an orange strip, 410 inches wide, installed
20 inches from the edge of the platform and running the entire ,length
of the platform.

, The material s an ill epoxy base that encapsu-
lates special heavy-duty granules,- which protrude above the surface
of the base to create a change in surface. Reports from visually
impaired perdons who use this sVtion fetdicate that the material is
successful; not only as a warning,signal, but as an orientation cue
as well. Observations have also 'shown that the majority of si-ghted
users stood behind this strip while wal-ting 7- thus, adding an,
additional positive safety factor to th use of the signal.

, 1 Several participants were also video ta ed during Procedure 1, so
that further analysis could be made regarding their use of the
tactile'floor signals.

12. The proposed 'revisions to ANSI A117.1 were reviewed' several times ,by
.an; advisory panel of 120 consumers, consumer advocates, building in-
dystry spokesmen, representatives of government agenda', design pro-
fessionals and therapists. Drafts were sent tit, the panel Members
and a series of. meetings were'held with each sPlcial interest group.,

,:13. By placing' the signal one tread width ba rom the first step of
the staircase, the warning signal doesn't distract. the visual atten-
tOon.aO the floor when people should be looking at the staircase, thA
creatling a hazard_for sighted people. It also seems to be the con- .

sensug that this placement enhances the usefulness of the signal .for
both sighted and Osually impaired people.

.

,

14. Raised characters, are easier to feel at small sizes and:are not,
-N susceptible to maintenance problems ds are in ented characters,'

.

which can fill or be filled with dirt, gum, c eaning compounds, etc.

b .

92
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15. Whileit is possible to read a character.). i.*.d 1/64 inch (braille .

is raised 0.001 in) it "was concluded thatreadability would- be en-
hancea if the raise Were.1/32\inch,(especiallY:.forthe large number
of blind indivithials who suffer froth a loss of the sense .of touch,.
e.g. the diabetic blind and the.elderly.:-::-.,

.164 Although thg actual.percentages vary from.squrce to source, it is
generally:felt that between. 10 and.15 percent of the blind Use .

braille functonally: Therefore, -itwas felt that raised RomanA

and Arabic charactek were more applicabls than braille characters
in most caseS. This recommendation does nilt preclude the use of
raised brailled character§ where applicable. H wever, In these
cases; bottbraille and Arabieor.Roman charac rsshould be pro-
vided.'

17. Past4' research 4bows that the use ofltactiledescriptions and maps
are used only tfparingly by the blinsi, and when they are, they are'

, used bY a verr Small subgroup of the blind population. Audio r
descriptiont- and maps are highly preferableto tactile devices.

`11$'
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Glostary

,

..*adventitiously blind: those who have loist theirsight .at.some pu.ijnt
after the age of-Me. -ro

,otongenitally blind:, those ball Wind, or those who have lost their
-4 vision before7fEi-age of,five. (It )as been found. that individuals who ,

have lost their sight'pri% to age five function like those born with- ..

out sight.) .(McLaughl in, T977)

gut& the' use--of a trained dog,as a mobility aid.

imageabil itytf t qual ity . in

probability 0 ing a strong
1960; p 9)

independenktraveler: one Who can
far

physical object which gives it a hi h
e in any given.obServer." (Lynch,

negotiate mOst familiar .and unfam-

information point: a famill'ar object, sound, odor, temperature or tac-
tual cue.who-ii7ITcation in the environment is known but is le5s apt to
be recognized or perceived than a landmark, e.g, a water fountain
motor (McLaughlin, 1977),

landmark: any familiar, object, sound, odor, temperature or tactual
cue.having a known and.exact location in the environment and which is
'readily and consistently recogfilzed (McLaughlih, 1977).. .

]glly blind: a definition uselLto determine elegibility for public '.

stance t-ii an individual's-m-...central. visual-acuity does not exceed
20/200 in the better eye with correcting lensei, or if one's visual

., field is less than an angle of .20 degrees." (American Foundation for
/

the Blind, Inc., 1975, R 3) .

., ...
/

Al
"The ease with which (an environment Or);../ its parts cans.1e

e recogn zed and can be,organized into a coherent pattern." (Lynch,
196 p 2)

long cane: instrument designed as an extension of the touch sense and
as a means of protection. It is used as a mobility aid brthe majority
of visually impaired travelers. The two principle cane techniques 4
consist of the touch techOque, where the cane is held at the midline

front of the body, and arcs from side-to-side touching points out-
side both shoulderwand the diagonal* technique where the cane, is' held

in a stationary position. diagonally across .the body with the cane tip

touching, or just a6ove the:groUnd' at a point outside the left
shoulder, and the handle' or grip extending to a point outside the right
shoulder (reverse for left-handed indivAduals). The diagonal technique
is used primariTy in cortain limitedrWhtrolled and familiar environments,
while the touch. technique is used primarily in uncontrolled enviyonments.
Cane users are often trained in the use 'of both techniques (McLaughlin,

ors

a

1
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ro.

bil it
pos*ion to., de.eired position in' anchher part,,of the enyiron-ment.", in a systematicItind safe marrer'(Wieritr;,.11970, P IL

,.:-1. orientation:* 'T4'mental process of understAndirlg the environment f ,

'.past experience with it, learAing hew information about the''enrironXifrom sensory cues, and organizin.g both forins'of Informatipn in Such away that; 11.t..1) momentlto-moment,reialtionSpips to.the immediate en- .,vironmerit ca'nbe maintained (near olentation) 'and 2) :routes, of travelfrom one point to another point:can be effectively pflanseci (far orienta-
' 'tion).." (Viener1970, p 1 and Leonard, 1972,45.40) P

.4 .. . t , .

4.
0 '",

:

,
. 4. -"The physical process of skillfully haVigating from a present :

Orientation/ and 'mobil,ity seecjia 1 i st: Per'son responvible for teaching...(Visually ,inii-Fed). ,;:individt..4als those techniques which have. proven . .effective in increasing the travel capabies of the visually OS-, abled.",(Wiener, 1970, p /), . . , t.
.,,j?artial. blindness: ,those visual impairinents where .

sofie usable vision, ,.--.-...,_is present; that is, where, som'e :degre'e of 1 ight, color or object per.-1ception, or any,comblnation a the three:is present. Seventy-five per-
Iiisual impairtnents. have some usable, vision
he Blind,: Inc., 1975; ,p 3).

, . , y
cent of those with sever

0* (American Foundation for
. ro, trateler: one' who cannot negottateunAmiliar outes without" first\ .

being repeatedly guide'd over each route in order to become famifiar with
. .. 7 i t .

#. .
4 . .

4. ., `
0 . t.

.

al

.
sens c.ues: anY sOund, odor, temperature or tactjual.stimulus asf-
ect ng the senses,. arid .that can 'be f"eadily converted in dpterminingone's, postion or line of, travel (Metau9h1 in, 1977). ' °P..

sevére visual impairment: those that areclassified. as TegallY ;blind.

disabIl Wes: partiial.or full loss or sig t
an indriyithigirrs Ability to perform various tt,rtict.i,ons',
graphic material or traveling independentky in public

,
. .total blirtness: total loss of sight.- .` f

,
trailing: a mobility tehnique where th, hand (or c ) i used to.lo3low'shorelines (edges formed wherdktwo surfaces m et), w 11
hedfes.. Wis used to atect 'familiar landmarks, dig Mine 'a sense f.edirection and ensure mov ent in a 15araliel line (Murphy, 19975; p 12).

the extent that
uch. as -readjng

places ,is .Timited.

. viS'ual impairient.: a gelperl' term referring to partial or full loss of, .v4J. -S-91----it. .
. . , ,, ... 4

i

8
r

...-- yi sila I t%AvCler: those individuals who have.enoug04.usableor residdal
Trj-f;(3-r-i that;they ,do -not have fo totallj rely. on the Standard mobility ".. aids (suchM cane, dog guide or el-ectroic aids) in their traveA,.,

.,

\' ..,.,. .
1

I. ,

t. . . I . a. .. )
. . , i
I.
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- Appendix-A: ba0(ground QuestionnaiYe

, TX4irst two .sections of the questionnaire Were designed to provide.
.. backgXund information on *each partici pant. it was al sd,felt that -

, --..questions sticti`as thosp presented in Sections 1 and 2 were necessafv .
.to establ f-sh a good rOpport between cl ient andquestioner sothat the
fOrmer would ot (eel ill-at-ease when Section 3 was prett.ented. fig- .

gregate data regarding blindness, and orientation and mobility training .: ..
. (Section 2) are presented in the .section of the report dealing with

Phase..1 re,sults. \
. . . N

.

' i

4

_Section.3 was 'designed to provide attitudinal informatton: Part 1
measures self-eSteeni, and Part 2 gives some indication 6f level of
mot4ation and adhievemOt. The data gathered in this section, were to
be used to help Categoriie individuals into subgroups for tesfig in i

.. Phases 2 and 3 of tith project.' Our hypothesis:was thaelevels of
. self-esteem and;df motivation and achievement correlated highly with

,-, traveling ability; that is, hiahly'motivated individuals or those witft
high levels of self-esteem would be. better travelers than those with '
lower levels. If this hypothesis Are correct, then an individual 's.
perforMance ih the field could be pr dicted by his or her scores in

., this s5ction. 4. ,.,.

-N, i
, N . ...

The questions used in Part 1 4self-esteem) are adaptations b.f those
usedby,James-Diggory (1966.) Only one of the contumer ,testers had
difficulty with these questions and could not complete *this part.of .

the questionnaire. Aftee2 each of the-participants completed the ques.
tionnaire their average level of s,elf-esteettib was calculated, and after

- / all 28 persons completed it, a group mean (74 percent) and standard
deviation (12.4 percent) were talculated. Individuals were then tate-

4.. gorized by levea of elf-esteem.. 'The scores of 19 individuals fell
1. within on stvidard deviation of the mean *(61.6 through 86.4 percent)

. .#
aridthey 'rVs:No haVe-an " l .average"evel of self.-esteem. Thcl five
persons wi h sc e' higher than 86.4 percent were classified, in the
"high'" self-esteem group, the' three with scores,lower than 61.6 pel.- ,

. .

. Eent were put in` the 'flow' self-esteem group.
il . .

As was mention earlier, the, second part of Section 3 deals with .

. motivatioa. and achievement. In order to quantify these concepts, a
number of-acti.vities, sugges,ted' by Catroll (1961) 'as beilig important 1 -

t in the restoration and l'ehabil itattion of, an adventitiously bl inded
.

's well being, were' given scores ranging from one to four to
/ indi ate 'Lev.' of difficulty. Activities dealing primkrily with inde-,

1 i pendence of travel- were 'stored by'orientation ,and mobility 'special ists
. %Old, those dealing pricaroily mith rehabil itation problems were gra-ded by

rehab il i tati on special ists. Acti vi ties deal ing, w i th travel and .rehabi li-
tAtion-were stored by bah typeis of specialists. The score assigntd each-
activi ty, w4. the average

of. !
he score* assigned -IV the special ists,

, - ..
,., .

, c.i . . .

,Aft4r,ielach .parti.cliitant *completed tilt questionnaire, a Aighted partici-
o patiOn ,score was c lculafed,- i.e. the sum of the assigned levels of
, diffiiculty ?Dr ea'ch octiVity multiplied by henumber of times inftie

ptievious wee,Vtheactivitas performyd. She group mean (113,0'7:and1 .: .. , . , )

i .

4a,

. .,., , . 1 , ,:,,,

. .
A .

9s 1 ..
. i A

,.
.
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\
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and standarldeviation (10.9) were then computed and catOories. reflecting-
"avtrage", "high" and "low" levels of mOtivation (usIng level of activity.
as a surrogate) were forMeg.. The.highly motivated group was ccoppsed4of
five indivipals with scores .higher than 160.8; average by 19, with scores,I. ranging from 64.4 to :160.8;.and Trow by four,,with scores lower, than 64.4.

ay.

Finally, the da ta indicate that in4this case, the hypothesiS'regarding -
the correlation between levels of self-esteem and motivation and per-lormance in the field (measured by the.number of environmental problems
encountered during the^helk) was ino4rect. Iri.the case of self-esteem
versus perfôrmance, R 4%046; in the case of motivation versus'per-

.

formance, R .0._1471.,:It was conclOed, therefote, that levels of self-.
estem and motiva *on could not be used to predict, onels level of
traveling ability in this study.

e: S.
. e

BACKG10,1.1/4D QUESTrONNAIRe

Subject ID

-c is column is for computer
c.otieg purposes, .

. .
Section 1: DeMographic and Thysica1 Environment\ Information

1. Do you live in an urben (1), suburban (2) or r
area?

2. What type of structure dd you live. in?
--oSe. 8r two f orally ho_uss- '-(1)
-garden apartment-,-,'"- ';" (2)
medium-rlse apartmlabt (3)
high-qse apartment (4)
insti.6.1tibn (5)I.

VWProximatelY how long tiave
of residetice?

.

. .w

many year.s
1

5. IlaVe-'you ever
no (0)
years

t*
6. 41Iave you ever aitertde.d a loublic or,paroehial

eludes, elementarvo juqor hie}, hSgh schooll,
tephaical s.choOL)? ,-

you lived at

of eilucation have you 'fiad?

1-2

your pre8ent place

attended a school for the blind?
yes (1)

no 0(0)* yeis (1)
years . . .

7. Ilfive you ever attended ai,ly other

>
Vschool fworre- ba

'14

nd ,or college4?
no, ( Ves (1>

';
VYMnek

1 4,,, A
''''i 4/

t..

.8-., Are youlfeseatly employ 'd? ' nc) (0) ye .(1) "I':
' f

0 '* If unemployed, . TO SECTfON 21. - .
., i

0 . What" is yopr bqcupattb ..

A i. 4

I ...../

'

school (in-
college Or

except a
0
private schoolê

4

5-8

9-12.

13
14-17'

-18

19-22

23

24-27

28

" 49-30

. ' ,

SI
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\

1 e

4

N

10. Is yoUr place laT work in an urban
tural (3) area?

. A!
Ii. ta your place of work in a public building? .

. do (0) yes (1)

suburban (2), . or

-If no, whet type of building'is your place of wA-k?
.

Section 2: Blindness and O&M'Insruction Information

1. Age

2. At what age did blindness occur?

Length of time afflicted (1 minus 2)

you totally (1), or partially (2).61fnd?.

If 64indness is total, SKIP TO QUESTION #10
,. L'r-

. 4, Is the condition stable? no (0) Yes (1)

5. 4re both eyes involved? no (0) yes (1)

6.. Do you have: .

a: tunnel vision no .(0) 4eit (1)
bi: peripheral vision no (0) yes (1)

f

;

0

31

99

32

, 33

34-.35

36-37

38-39

40

/1 41

42

t 43

If yes, approximately

.

7. Can you see:
. , No Yes hmw far away?

a. non-moving objects or
featuresl (0), (1) 45

b. moving objects or
. features? (.0) (1) 46
c. llght? l (0) (1)

.-) 47
10 r-N,

d. color? (0) 1(1)
P 48

P- e. orgirary newsprint without
.

t low-vision aid? (0) (1), 49 ;

.

. .

, f. ordtnary newsprint with low-
.

1_,.
.

.vision aid?
1 .(0) (1) ; 50

44

8. Are you abie to see a TV screen? no (0), yes (1) 4

If yes, approximately how far away from the screen
do you1sit?

9. Do youjese:low-vision

If ygs, when?,

If vs,
for dis
tective

.

10'. Can you read

corrective leases? .no v) yes (1) 52

'-91\

what type of lenses do you use? (i

tance,,reading, bifocals, iagnifying
etc.f

braille? -Ai (0) .wyes
°

t9

.e. glasses
lenses, pro-

,

If at what level (gracie)Ido you read? (1 or 2)

. 53

54

11.. Can i;ou write brail/e? 'no (0) yes (1) 55

If gip'at wbet level (grads do .y.ou,wri'te? (1 or 2) 56

i

4 .
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12. Do you have.any other impairments or chronic conditions?
no (0) yes (1)

If yes, what kind and to what degree?

I /
Sublect Ió

4$,

4

13. ,O&M informatiou:;

57

40

58 -59.

1-2

a%How much fortal O&M training have you had? 3-6*
b. What'type of formal training did you have? 7-8'
c. What was the T1l;TTEL04 between.affliction arid instruc-

7` tion? 9-12
d. General evaluation'scores (if narrative, code as zero

and attach copY).
L. Orientation:

a. use o! ienaes , -

b. underitanding of concepts related
to O&M

c. organization of environment through
.

mental mapping
1

..2 ity skills/kinesiatric e\valuation , 16
e. Are you a rote (1) or risk (2) traveller?

17
1. Do yol normally travel with a long. cane?. -no (6) ° yes (tk-,18
g. Do yoti use.a* other type of. O&M aid? no (0) yes-(1) 19

# 0

.
..7

. .

1 ' If 4e.s, what aid(s)? 20-21
h, O&M instructor '.

i. Time.00 instructor .d in field at time of instruction
.

r

13

14 ,

15

.

Seation 3: Attitudinal Information

Part 1:. Self-Est
,

---7.-: .---.. .

.1. en doing things that interest y,t40 Mott, in what percent of
..-------- such cases are you fully satisfied WithNour performance?.-

..

'
% . 22-24

'

I.

2. When you'participatg in group activities that call for.
decisions to be.made, in what percent of such cases do your
ideas and opinions_influence the general decision?

;

3. When a situat on demarlds,that you takeapitiative and act:
inaependently, what percent of such cases can you'handle

.

things on our own? % 28-30

25-.27

4. When meeting new people for the first time
ness or academie settings, in what percent
ate vou able to impress them favorably and

N

tious?

5. 44hen'otheistust and
'job for them, in what
dependably?

in social, busi-
of such caseg

.\form good rela-
.

. ./Y 31-33

dellend an you to cabry out a Certain
percent of such caset do you behave

7. 34-36

6. Whesp sound juhment ie needed about the Appropriate actions
to be, taken in special situations, -in what perCent of such
cases do you make sound judgments? %" 37-39 ,

.

. .
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7. When you face new situatiqns which require ripid and accurate
problem-solving ability, in what percent of such case's are
Your solutions rapid and -accurate? Z 40--4

8, When you try to important goals of Any kind, in whats
" percent of aucjtu c 13 do yob feel you have really suc-

ceeded? .
% % 43-45

)
.. ( . .

Bart 2: Motivation & Achievement
..., . .

41P

1. Do you live:

(1)
with family (21

with roommates (37
'other (4) explain

. '46

.

2. How do you normally travel when yoti leave your homel
alone (1)

with other blinaindividuals only (2)
with sighted individuals only ,..,(3)

with a mixed .group of blind and
sighted iildividuals (4) 47

3. When travelling from your home, which type of transportation
do you use most .ofted (rank. as 1)? Next Imost of ten (rank as
2)? What type of transportation do you use the least (rank
as 4)?

.

walk !) 43
bus ) r 49

i. wecar. C ) ' 30 .

t)xi (11_
AC 51

r si . (.

4). What is the farthest that yOu have ever, travelled indepen-
4 dently sibce your visual impairment (approximate mileage

.
or name of place)r .. 52-519

a.
c

What type of transportation did you use?
..walk (.1) train (5)
bus (2) plane 6)

- car (3) ship (7)
.

. taxi 1(4) I 56 ,.. .

I b. What 3.1as the reason lor the trip?
/10

4

)
5.

\
.. Are you able to trave.1 new routes independently?

no (0) yes (1)
..

6. Do you find it easy .to askh directions from strangers?
no (0) yes (1)

-
7. How often do you associate with other blind inevidgals?

. never :(0)

pme of the time (1)
most of the time 2)
all of the time. 3)

8.- Do you have close friends io are not b/lind? " !
no (0) yes (1)

If yel., do you.do a lot of things with them?
\no (0) yes (1)

If :yea, what do you r'vii-h them?

..67"Pni

tv
1 O2 .

0 I

57-58

59

60

61

62

63

4-65'
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'Subject' ID

0 1

C1-2

9. This question 4ncerns your particilmtion in a number of
actkvitigs.. After 1 naMe eactl activity, 1,,swant you to tell
me if you've ever participated in it after you wer.i visually -

impaired. If you have, I'd like to know,hOw many times you've- -
done it in the lastCweek. Finally, if you'haven't partici-
pated.in the activity, do-you-think you might in the future?

Activity

. Rave Times Is Might
Done Past Week Do

(1.0)

Listen'to radio or records.
WAtchreTV

Part ipate in-group dim--
cussions

(1.5)

Have a hobby or collect
anything

Attend church

(2.0)

Play checker
Wash clothes
Iron

,

(2.5)

Write by hand
°Clean house .

Do home repairs
Cook
Dance

(3.0)-

Read
Play cards
Play a musical instiument
Sew or knit
Take walks
Hike

Camp out
Swim

Grocery shop.
1.

.

(3.5)

. 4

Visit.fc,iends f, relatives
Eat out ....-

,
.

Go.on picnics.

Leave your home 'alone -

TrAvel alone in public
buildinga.

Fish
' Ride horse back
\

\\

Canoe or row
'llop.for clothes and

.

houpehold goods
Go-to school
Work

c.

^
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9.. Tontinped..:.
. . . .

...
.

Have Times In Migh t
Activity Done Pest Weekt, Do t 0

.I 116
6 .

.
. i4.

(4.0)." . e

. Attend. p14ys & movies

; Attend lectures
. . .

Attend concert's .

Attend sporting events
.

Visit myseums
Window shop .

. . .

.

.Travel on vacation
1 .

Play golf
.. .Bowl'

Water sk,i. .

. Skin diye
.

Snow ski .
.

Corpete in any sporting
.

. event such as. track&
..

. field or running
Coach athletic 'teams

.

.. .
I.. . .

. ( .... . , .
..

1101.
.

' . Have done 3-4 .

. ,,
.

'Weighted participatiOn score 5=8

A

Might do 9-10

O. Are you satisfied with your past achievements? no ( )

( ) yes. 32
If-no, whY

2

11. 'What are, yaer lifalgoals? .

ii

;

4 10
4

.44.

a

Of.
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Appendix B: Post-Walk Questionnaire

1. 'Sultject ID

2. Were the directions easy to follow? no ( ) yes ( )If.,no, why not?

3. ki.OUthe directions detailed enoildh to give you an adequatq amountoflp.ionegotjating the-route? no ( ) -yes ( ).If no, why not?

4. Do you have any suggestions asjto,howthe directions might be im-,provecl to aid .you in better negotiating this partiCular mute?no ( ) yes( )
If yes, 1 ist each separately, conttnually, probing until all re-1P,sponses have been .exhausted.

5..- Was the route difficult (1) or easy (2)?

.6. Can4you think of any particular ay4ea or areas that gave you a lotof trouble? no ( ) yes '( )
If yes, repeat each of the following for each problem area:a. Please describe the area.-

b. Is there any particular reason why ycu,had prbblems
in this ai.ea?

.. ,c. po you normally have difficulties in situations sUch
as this in .any building that yotrenter?

d: What do 'you ,suggest might be done to help alleviate
this problem?

7. The following ,guestions dea) with th6 problem areas that were notedduring the walrty the observer, but not mentioned by the consUmertester in Question 6. They should be repeated for each palemVea tpted:
a. .0I noticed that you had some difficul y in negoti-

ating Is there any p rticillar reason
why you had problems in this area?.

b. po you normally have difficulties in situations suchas this in any building that you ent r?
c. What do you suggest might be done to help alleviate

this problem?

c" 8 % .Did you have any particular problem or probl s in negotiating the.staircase? no ( ) yes ( )
If yes, list each separately and ask the follwinf foti each yroblem,
confillually probing until all responses have seen exhausted.

.a. Do you normally have diffikeulties suc as this when
yousencounter a. staircase? no ( ) .y s ( )

b. What do you suggest might be dOne to, alleviate this
prcblem?

JO*

4

1
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6.10

Did.you rIlitice the ramp? no (. ) .Ye's )
Ifyes, did you have any particulayc probleni or problems negotia ihg
it? no ( ) yes (1 a

yes, list each separately,ahd ask the following for each problem,
continual ly probi ng until al 1 respohses have been exhausted.

a. Do you nolmally have difficultigs such as this when
you encounter a ramp? o ( ).75.-yes ( )

b. What do you suggest mOt be done to help alleviate
this problem? 11

O. Londmark \and Information Po, nt Recognhion:

A. Audit\lary(rtiero-u notice any outstanding sounds or 'nbises
dt

during, the. wal k? no ( ) yes ( )
If yes, list each-separately and ask the following for eich one,,
cont-fifually probing until ell rOsponses havg been shausted.

a. Can you identify the sound or noisa? no ( ) yes ( )
b. If yes, what was it?
c . Can you lOcate this sound or,noise in.any particular

area in the walk? ( ) yes ( )

.

d. If yes, where.?
e. D-id this souna or noise help yoti in negotiating

the route? no ( ) yes ( .4f. If no, do you th'ink it might if you were 'to walk
the-r-oute 'again? no ( ) yes '( )

B. Tactile: Did you notice any change i'n floor s'urface during the)
- walk? no ( ) yes ( )

If yes, list each separately and ask the following for-trach one,
contilfually-probirig until.all responses have been exhausted.

a. Can you describe the change? no ( ) yes ( )
b. 'If yes, please describe' it.
c. Can you lotate th.is ()flange in fli3or surjace in, .

any.parttcular area in the walk? no ( ) yes ( )
d. -If ye.s, where?

4n-

,

4"'

e. Did-This change in floor,surface help you in nego-
,

tiating the route? no ( ) yes't )f. -If no, do you think it right if 'you were to walk
the route again? no #(. ) yei.( )

,Thermal; Oid you notice any change in-air temperature or air
Orrents dur'ing the.walk? no ( ) yes ( )

If yes, liSt each separately and ask the following for each one,
contilitall.y probing 'until all responses have been exhausted.'

- a. CO you 'describe the ,change? no ) yesi( )
b. - If yes, please describe it.
c. Can you locate this change in any partidular area

in\.the walk? no ( )" yes ( )
d.: If ..yes, where?
e. Dida-Fis0change help you.in negotiatirlg the route?

no ( ) yes ) 1

Y. If rio,do yoTthink it might if You were to walk
the-Fbute again? no ( ) yes ( )

O o6 sae



.1

S.

\

0:, Olfact : Did yo1,1 notice anY strong odors during'the walk? no ( )
yes ( ) .

.,if yes,_ 1 ist each' separately and ask the following for each one,aintgually probing until all responseo have been exhausted., a. Can yoU .descrte'the Odor"? no ( ) yes ( )
-,. ib. If yes, 1)lease describe it.- .

d. Can you lbdate thi's dor in ,any particular area in
the wal k? no ( ) ye ( ) . ,

., d. If yes. 'where?
e. Did t is odor he p you in egotiating the ratte?

no ( ) yv (' )
f. If no, 'do you think it might if you w re to walk.

. the route again? no ( ) yss (,)
. .

,

E. For Partially Sighted Only (visuant
3. NO you notice any changes in the level of lighting during 'the

. walk? no ( ) yes ( )
2. Did you notice any changes in the Color scheme during the walk?

no ( ) yes ( ) 14 .

.. If yes, to number 1 and/or 2, list each response separately and sk,---.thef011owing,for, each one, continually probing until all responses.5 j....have beep exhausted. ,
a. Can you describe the change? , no ( ) yes (, ) .
b. If yes, please describe it.
c. Can you locate this change in any partictrlar area in

the walk? no ( ) yes ( ) - t
d. If yes, where? :
e-. Didffis change 'help you in n4gotiating the walk?

. ai no ( ) yes ( ) d#
*#

,

-f.. If no, do you think it might if you were tO walk the
route again?, no (. ) yes ( 1

-

II. Do you have any general or specific-suggestions to make/that you -h'aven't mentioned t,hat Might heiptus in deigning the route so that,0

yOu can negotiate it better? no ,( ),._yes ( ) . /If yes, please elaborate, and dO you pink that dhanges'such as thiswoulgive you more confidence when you must walk routes in unfamil-.iar iNblic buildings? (Continue probing tor additional ssuNestions
untiVreSpOnses hclve been exhausted.)

0 . %,
,. .12. Do you have any special gripes'abaut the way buildings are designed?

1
,

. 13. I am going, to name sane buildirkg :types and I nt you to tell rn if.
you have any gripes about each type of build* .

a. airports, bus stations andtran stat3ions
b. department stores and supermarkets. . .

C. museums H.
concert hall s
houses - _

'apartment buildings
g. school buildings , s

1 ,
4

.

S.
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., . .

h. government buildings l.ike tity halls.; court houses
6nd., pdit offjces

_ .

i.. haters,
., .

j...3 'any 9thers? .;
.. .

14. DO`you have any additiona-1 comments about yOur. visit here, the ques.:,
tionneres, the route; myself or anything else.regarding the 'project
and what i,t is trying to accomplish?
If yes, plea-se elaborate..

.15...wou1d you. consent'to visit with us.again in the future if we .shduld
, need ydur. help? no ( ) yes (

a
.3

0

k

P
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cf Direclional and Environtheni'al Probtems, Etnc4iTtedDurin§..
the.Phalé 1.1.1alk By'Segmetif ,

44.

70

.
,

1k., .
In this appendix 'the loceition and degsc,44(iption ot411.directiolaa:17.-and',
env'irOnthental. p.r.obTemt encountered by thp yartictpants during the,phase.walk art' given by segment; In ,additioh. wurober of participants WhO. .experiencedr.difficul ties* at each locatIon are shown in parentheses"( )...

If The higtiest total possible _is 2'8. Locations At which five ori more
. haa "prOblems .are shown .i,n upper, crise -lettering.

S.

.

71

1.

group

1,,10

of 'people (211
ashtray, (1)

bench (1)

b'ench (1

1stairway 0)

co)umn

11

col unin ( 1 ) -7

foyer area (2)

cohin -(3)

'waste container (1)

4.

'person usiag phone (1.) .;

.telnephoBe (3)

recessed hall (1)

ashtray (1). ,

I . %

DIRECTIONAL PROBLEM (22)

7.

ashtray (3)
13ENCH (11)

6.

.4/ .

'44

\,7column
L..

waste coilt,ainer (1

rectiona 1 ,problem (1)

--pérson on

.bench (3)

41--..BEN41 (.6)

oNEWSPAPER VENDING MACHINE (8)
z..open door (1)

yroupbof people (4)

cigarette machine (1)
overhanging display case (4
BENCyr(8)...
ashtraY (1)
coke machine (4)
candy machine (1)

ben.ch (1)

..

Zs!

'Segment
r

4

:G`!...

109

7"

.

r

0

,
)

.
I

.

0

l

4
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11 00

-4

*

A

1. I
I

`

._. ,
1.

."

j.).grating loh. floor (4) Sanitor's cio§:et (1)
-! .

..

.
.

( bbiler (1)q
r.-41

boiler 1 '

1 7- .

rre ular edge (1)
*

V

.

pve's j4)
4--co1snr (4)..................... :,,.:..

, ----.

. cracks in floor (1
STORAGE PALLET (14)

.

slight rise in floor 'level (2)
-post in doorway (1)

* . ..
..

waste sonta.iner (1) direcril problem (1)
::: ,,

4 hal r (1

DOOR (10)

1

. Segment lb

'Jr

N4-711111"'

Segment 2'

*)*
fA

4

41.

-4

almost fell down stairs (1)

irectional problem (1)

Ik.DIRECTIONAL PROB EM (5)

70±--RECESSED DOORWAY (5)

LAJ

directional problem' (1)

prOblem (4)

r

-^ LARGE, IRREGULARLY SHAPED OPEN AREA (5)

5

LARGE, IRREGULARLY SHAPED OPEN AREA (8) 3 5

.1

k. i1iti
4.

A

a.

% .

ft*
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A endix D: Discussion of Some of he'lla s
t

Constructead Durin Phase 1

4.

$0111e. of..the maps.constructed by the study)participants during Phase 1 4
/ are discussed 'in this AOpendfx. These 'maps were Chosen be6ause theyexemplify the general. tSeges.of maps cons,tructed biy the Phase 1 partici-parit4. In.additori, observatiOns made during the' walk by the gxper,i--mentor, and comments made by the participants during the post-walk deP-'briefing are presented. Finally, --an analysis .of the correlation betweenthe maps and the walk itself is given. Note one notation 'consistentto all drawings is the' direction ,of, travel arrow (o- ). All other nota-tions are explained in the text.,

11[1 Partkipant 10 (congenital/cane traveler)
a

MAP: Parcioipant mapped route correctly (directions and turns are allcorrect) and, attempted to show relative distances. 'Details shown onthe map included the office 5(o), segment 4, stairway (s), door betweenlink and Slotum (d), and the Coke machine (cm). Individual had pre-vious -tactual mapping experience.

WALK: The individual perciived the route as being easy. There were noiffiRr problemt. Although diffulties were eneounterad in trying to .find the Slocum-Link passageway in segment 1 and the rdlnp in segment 2a,the participant did .not become disOrfented ..o.r confused. This personstated' that the auditory, tattual, and thermal landmarks encountered insegments lb and 5a helped in making the connection between the two seg-ments.

ANALYSIS: Previous mappring experien4 and travel habits helped thrsindividual quIte 4 bit. Since this person did not encounter a large
oumber of. obstaclds, and did not become disoriented or confused in themoriNdifficult sections of the route, a clearer image of the route wat"retained. Thus, the map was successfully completed.
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'MAPs The route s correctly lijapped (directions anti turns). An .attempt

was also made- show'relative lengths of segments. . The jog was cor-
, rectly portra d-and the office (o), door (d), end stairway (s) were
'included* T major mapping' error was that segments lb and 5a were shown
as,being di erent passageways (participant also verbally stated this).
This(pers did say, however, that if one proceeded on a straight line
from t41.0' oor at'the beginning of 2a, one would reach the segment 3 hall-
way. I dividual hld previoat mapping experiene.

. WALL pdividual perceive.d the route as being easy"to negotiate, although
mini difficulties were encountered in the jog area (segment 3). This,

pe on is an experienced 'traveler and was very observant during'the walk.

NALYSIS: Travel habits and experience as well as previous° mapping ex-'
perfencesJaided this' traveler. Also, no major difficulties were
encountered,-and this person did not become confused and was able to
use the available cues to form a strong .image of' the rot4te. Since
segments lb and 5a were.not,shown s being the same, it seems as if *the
experience of traveling, the Slocum-Link paSsageway'wat different de-
,pending on, the direction of travel '(this was invesligated further and
was shown to be a``' correct ,observation).

Participant 43 (adventitious/doq,. traveler

4

I.

0.

A '

1446
.



4

r' * 'a

. MAP: This,participant !lid ome'preVious mapping experience. Segments5a and lb were not equated nd the dog was not mapped.: The map began )and ended at the same pOint. Details included t_b&jiap were the of- ,

fice (o), doors-10,. and stairs (s). Allso mappcVVas the extension ofthe segment 3 corridor in which the participant Wandered during thg. -..walk.
, .

-WALK:. .The participant.stated that the'noise in he pasSageway confused'..the image.of the route. ANo,-the participant did natperceive the jOgas a jog, bu't as an'obstacae which the dog gmide'avoided. jhe reasongiven fbr missing the turn frowsegment 3 to segment 4 was that a CrOss(4-) intersection was being.searched for ancfnot-a T. The route was per-
/
cepied as easy.to.negotiate.
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ANALYSIS: Since the dog guide led this person through the jog.in a°relatively straight line of travel (this was true for.all dog guide
participants), this'segment was perceiVed as a straight line. 'Again,.ft is felt that the,ronfusion betweert lb and 5a segments was due to thefact that they seem to be different.passageways,

dePending on the direc-tion of travel.

rIfticipant 31,(adVentitious/cane'traveler)

1

*

end
,

MAP: A circular route was shown, but the map did not begin and end atthe. same.point. No connection was made between segments 1 and 5.Segments 1 and 2 were distorted-. the directions were incorrectv. Thejog was included and a section of hallway was added between segments 3and'4. Details.shown were the stairs (s),'door between.Link and Siocum(d), and the machine room or passageway,(mr),i Individual had previousmapping experience.

WALK: .This person perceived'the route as being easy to negoti te.
ITITIng segment lb tke participant encountered a large number f Ob-'stades and needed help to find the Slocum-Link passagewaY. n segment2a this per.son had difficulties in the large area at the tot f theramp. Help was a* needed in segment 3. No mOor difflcul s were .encountered in segments 4 and 5, although'this person wande bitin the 5b foyer.
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ANALYSIS: There is a correlation bitween4areas dittorted on the map.
(segments 2 and 3, particularly) ind areas where majdr mblems were
encouhtered during the malk.- This paqicipant did atteMpt -to begin'and ,-

.
end at the same place,tas evidenced by"the extra hallwaylbetWeen.seg- '

ments 3 and-4-- an-attempt tO make'the route circular.' ' 4

Participant 30 SadventitioUs/tane traveler)
, a

r.

A

start/
/end

'MAP: A Circular route Was mapped, but no details concerning intersec-
tions, landmarks, etc. were ing.luded. This individual had mapped pre-
viously, but was e3tremely-frurtrated by this experien4t.,

04

WALK: .Thit participant had many problems during the walk, particularly
Jililobstacles inla and 5b, and.the large irregularly shaped areas in .

2a and,atItit end of 4. This pgrson was extremely cgmfused and frus-
trated 'during the.walk, and thought.it.was difficult'to negotiate..

f.-

ANALYSIS:. The confusion and-frustration experienced'duri'ng.the'walk and, -:
the 1ag e number of problems encountered helped produr a very pooT ,- .:
image of the 'route. In fact,. the only thing.retaine0about'lherroute .e
was that it began and ended, at the same p int. '7.-
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Participant 17 a.,Oventitious/carie' traveler ,
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MAP: Ttie map began and ended in the same area. Segment& 1, 4 and 5 were
mapped cOrrectly and,many of.the landMarks along the route Were detailed:

,tr.r1;1--

. r

4..

*



...5

1. 1/4 we

office (o); doors (d), stairway (s), 'coke machine (cm),, and,the meta3strip or expaps,idn joint (ms) used to cue the end.of legmeq Li, TheI arge area at' the beginning .of segment Ea vtas perceived (as an archway.Segment 2 was mapped correctly, but the participant.felt that after'.0

'reaching the *degtination' in Link,. segment 2 was traveled in ihe 011)61-

.
117

St

or.

t.

site' direction (thus, 5becoming..segment -3). Segments 1 and 5 were not.equated. This person had little previous5mapping experience..
& WALK: This individual had Tittle previous traveling. experience out:

. . side of :the home and- immediate neighborhood, and was. very nerVous during',
.

r:;. the walk. The particip? stated that thbre'was.an atteMpt to 4concen-
,

..

ti'ateientirelY on thedi ectiorl needed to successfully complete the,.,
route. A 1,arige ntAber of obstacles were encountered in segments 1 ,and'50' antraid w8 needed to find the, Slocum-Link passageway. 1The particicAy.. iarit fOrge the .direCtions at the end of lb and had difficlties- with.

-,,, he large areaa't the-beginning of 2a. The jog posed a large 'number
,

J

1. 4 of 0oblems :and the metal s;trip cui:ng the end.of segment 3 was missed.A AlsO, . the direqion leading the traveler from* 5a to "5b were forgotten.)*T4papti,ciPa.witc felt that this was a ver difficult route to:n.egotisate.,

.

°ANALYSIS:, '1The st difficulty encounter d during the walk .occurred'in
, segment 3,,and thi4.was the-area that was most dittorted on the map.,Howeverl.constdering the7,problems encountered during the walk, thi5--participant mapped the course rather wellt It is felt that by cecen-tratingAo heavily on the directions, a strong enough image of the. route was 'foHed toovercome difficulties encountered duringg, the walk..Also, there'was a correlationAbetween points wilere extra help was giv*and points detailed on the map (e.g. the doorways and the med.! strip).

. i 4Particpant (congeni 1/cane travelerl. '4
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MAP: Segments 1 and 5 were mapped correctly: However, only part of
segment 2.wat sh'own, and 3 and 4 were left out completely. Th map didhot begin or end in the. same area. .Details shown were the office (o),the ddor between\Slocum and Link (d);. the coke Machine (cm),, and the'ramp (r). Participant was 'very impatient during the past-walk debriefing.
WAL The participant perceived the route as easy to negotiate. In- .ual encguntered a large number of obstacles in segments la and.5
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and needed help:in findilig the Icieum-Linktpassageway. Participantalso
lhad much dffficulty the 2a large ama,.forgot, which direction to,turn

--.1.4\i,it-the bottom of the eamp.and Werit into the machine shop in sëgmen.t ?6.
Indjviduahad lfttle previous experience mapping.

,

, ANALYSIS: Die major factor behind the poor map produced by this partici-
. pant was, Ampatience, i.e. thq participant wanted to finish the exercise

as quickly as possib4e. However, the participant did encounter a large t

ivber of problems during segment 2 and the confusion and disoyientation
,

, used during this segment may have clouded the image of the route.
*. #1

Partici ant 25 cón enital/cane traveler

,

S.

CP

MAP: This individual Rad no previous mapRjng experience and had tremen-
dous difficulty. Segments 1 and 2 were relatively correct. A number
of landmarks were included on tlie map-- office (o), fdurth doorway to
Slocum;Link paisageway (d), sAirs (s)4, ahdthe foyer tf).

WALK: ParticiPant perceived route.is easy tO negotiate. Many problems
Aere.elicountered in'la and.help in finding the paisageway was necessary..
Individual became extremely confused in the jog.

ANALYSIS: The particiiant was doing well o the mapping exercise until
segment 3 was'reached. Folliowing that poin , the map became distorted.
This correlated with difficulties encountered during tfre walk. Also, it
was apparent to the observer that this individual lacked many, of the
skills necessary in mapping but which could be developed through proper
fraining.
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