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N Tt e 0 FOREWORD I
. P ',._'. _:’__-' - ...‘ ] o -_ :.._'-~_c. - .,
A : o OVer the last . decades, Americins have been learning to-see what . ”
" . . .“we have" never seen before. . I refer mot to- flying saucers but to
r . .-+ people ~- people whe "have been hidden from.us by prejudice, by

. .Custom, and by ignorance.'“Ralph Ellison described the&" phenomenon

o for blacks in his powerful novel The Invisible Man.“ . B
Y e . o
'3.' . ; Today, finally, we see the black pOpulation, we are ‘only
beginning' to see other groups -- women, the American Indian, the
¢ elderly, the handicapped -Z $ee' them both.as national resources and
as groups having claims on the national conscience. _ : _i!
, \ A ; . . L4 . . ‘:_
This publication is one of & series of six, the tities of which =
" are listed in the acknowledgements, that HUD's Office of Policy , . . «
Development and ReSearch.has: sponsored to accomplish the important.

task of‘'making buildings accéssible to and usabln;?zsthe physically &
Natdorma tandards Instifite s .

handicapped ‘through improving the American
A117 standard. :

Prepared under the supervision o’ the Office of Policy Development
and Research these volumes have won § research award from
~ Progressive Architecture. To quote ftom the jury comments: "In terms ' .

f the effect thdt the work will haye on future architecture and planning, ;

_ the new ANSI standard All17.7 has got to be the blockbuster of all.....It s
- a, very solid plece of work." : LoD, .,
'L © ' .~/‘ .. h v .

It is'indeed. I am,proud to presdht it to you.

R L ' ‘Donna E. ‘Shalala . N 1 :
. o : .* -7 Assistant Secretamy . ., - :,"_'“

- for Policy Develgpment -
“ and Resea;ch e e

s
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C Mstract

‘ : fTh1s study was conducted as“part of a 1arger proJect carr1ed out hy»the i .
. .School of Arch1tecture, Research Office at Syracuse University, and was . .

-sponsored by the U.S. Department of Housing and. Urban Development. The .
purpose of the project was to revise and augment the ANSI {American °
National Standards Inst1tute) Standard, A117.1 (1961, R*1971), Specifi-

cdtions for Making Bu11d1ngs and- Fac111t1es Access1b1e o, and Usab]e by, -

The Physically Hand1c§pged

The obJecttve of th1s port1on of the proaect was to determine whether the _

.'usability of buildings for peop]e with.severe . visual impatrpents co 1d -

be enhanced through desjgn. Since no empirical research has- been docu- .

.~ mented previously on mobility of blind and part1a11y s1ghted individuals-
. in buildings, this research included problem’ 1dent1f1cat1on as well as’a,
' search for recommended prob]em so1ut1ons S

A comb1nat1on of f1e1d research expert bra1nstorm1ng and )aboratory
- testing was used in ‘the- study. There were.three research _phases.. Con-:
“.-clusions drawn from this research led to- ‘the formu]at1on of severa]

: recommendations for design cr1ter1a

A

The report is presented in eight parts. The first two sect1ons deal '
with backgwcnuiand offer a summary description of the study and the
I

" methods Sections Three, Five and'Six, the three phases of testing
-yare covered, with discussions of'the research methods .and presentation
“of data. - Section Four deals’ with the -design workshop ‘held after Phase
1y and‘cOnc]us1ons, design recommendations and\suggestions. for further '
- research are presented in Sections Seven and E}ght :

(et

_l
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\ + ’/\ "' ’ :: : \'
© ., Introduction o - IR
' ' - .1."7. ] -;.\ .- ~ ' . . ' - i ._,. . E‘? f
-, - How many people are vVisually impaired? _ , : I T
. -'_'"Atcdrdﬁng.tb‘a 1972 estimate published by the American Foundation for: . .
the Blind, approximately 6.4 million persons have some kind of visual - .
impairment--that 1s, some trouble seeing; even with cornrective lenses ' .-
(American Foundation for the Blind, Inc., 1975, .p:5, Note 1). .Of these y
about 1.7 million have severe impairments (Murphy, 1975, p 2). This "~ N )
-, means, that they are either legally blind (see Glossary) qr function &s- ) .
- <+ ifi they were, even though their vigibn is such that they cannot be- . = ¢ .
o classified as Tegally blind.. Approximately 450,000 perSpns*ah@;ggns{&J;’ .
ered to be;légally'b]ihd.(murphy; 1975, p-2). . o o T e -
-““Aboﬁt;fdur'péfcent of th@Se.witﬁ-séthg'visﬁa] impairménts qrﬁfunder'ZSQf R
and eight percent are betweei"35 and 44, ‘Data also shoy that ‘about 5. "~ - .

-

e

f} " centage -of blind individua1§ in the; over—65_gategory can be expected to-';‘:

" percent of those with severe'visual impairments are over. G years of age* '

ent over 75). .The incidence of

L ol

- Plindness increases with age, which carries with

it'a higher rate of _—

,‘ﬂ22percept between 65 and 74; 43 perc

blindneSS-dUe.to_age-re]ated_i]]neéses_(Murphy;:]QZS,'p.2);'aThe_per4
. increase, therefore,,as our '1ife“expectancy gets longer and. our elderly . -
" population increases. - . - A -f: T ;\; .

. Only abouttze\QOO persons, or f.Z_Qercentrof'thOSe with severe visual
" "impairments are in th@® labor force . _
~with severe impairments.are=pf?pneﬁschoo}'age::;1/3_are.tod?young,tb-be; e
in a Jearning instifution,,while‘2/3 attend a“school (this inclydes an. .- -

Inc., 1975,p 6).:

. o

. ~estimated 3,000 coLlege'$tgdeqﬁs)*came?ican.Fp&ﬁdatjonrfor,the.Blind;N.j ;_.,.f? 3
e e e e T T e

oy v-el bl

-~

4 - . . ‘/\\.

R

The'MoP-ﬂ ity of thg.Y-isuag1y Impigredx ;_;VA. e SRR

+ .
F .

) S TR e e
= The-majori'ty of thoge persons with . Severe .visual impairm

ents achjeve -

. some level of independence in traveting.:

How hidh a level'depends on af_;::i L

number of physical,

psychologica¥ or.$ocial factors which'are- ynigque to

each individual. -Some of the' more important, variabtles qffectﬁﬁg.hobi]ity‘

' " .concept:development;. how highly ‘the personii’s motivated‘to move .out of

£
. v .
&

ity
fe 1 3

are: ' the cause, nature and.extent of visual.impairment; whethet the Am~- " . ) ’
pairmerit is condenital or adventitious;. ‘whether there are other djsa- -~ -V 7 ..
. bilities ar not; the person's.age, health, 1ifé experience.and level of .

~- their home; immediate or. long range goals; thé amou

nt’ of encouragement,’ -

* - support. and acceptance received: from the family,
- public; the quality of the rehabilitation experie

friends"and- the: general | 7 ".."
nce; whether er not - = .. i,

orientation and mobilit

. -

' but-not least, the quality of the enviroriment in which thé individyal . -. &
. functions (i.e: to what dégreeﬁjs,it,a-barrier;ﬁreeﬁepvirqnment): o

y training was .taken.and to what extent; and last, . <

Approximately three*pértent:of,thpséiTE T;L;A

. 'PreV1ous Research :':: AR _,f;pﬁ BRX 3*;:;:‘ st . I '
.. Previous: mbirical’&esearch_regé}dTNQ{oriehtgtfon’aﬂd fiobi1 1t “ofsbisu31lyA: S
- +impaireg individuals can be. categorized 1nto:four,generai_areas.ﬁ:thég,v Ty
e S ;;L"‘ ./ - ,Iy'- . { ) "‘-‘-

.- .
. '\3
. .

- )
B 1
MEREIN |

oo !



St éve-isfretearch on theory, techniques and training, exemplified by the X
N work condutted .by J. Alfrét Leonard and the University of Nottingham Blind

.. Mobility Research Un'it. (Leonard, 1972). Studies® jn this:-area deal pri- .»- .

. marily with assessments of the state pf thegart, analyses of orientatiom -
T and mobility concepts,-and modiification of old concepts or the develop-.
- ment of new.ones to improve instruction and raise the level of .blifd

“mebility. -~ ., 4, . & . o T

14 + —

. Next is .the néséarch deSigned:td deve1op auditofy or“iadtua1'§§ds-to im=" o

_ -prove-oriéntation and mobiljty.- Auditory maps. or verbal:description of
environments haye been investigated by Blasch, Walsh and,Davidson (1973), -

./~ and Leohard and Newnan (1970); Kidwel} and Greer (1972 and 1373) did

"W

ff that with-exteg;ive training, auditory and tactual "aids could improve

. . -extemsive'research and déveloped a tactual map of the Massachusetts o
"+ . Institute. of Technology eampus .in Bostony and James and Swain (1975)\bﬂ0- e

duced a tactile map of ‘Nottingham City Centre in England to ajd the._blind
° _ in-learning bus routes. .~ T 0T . ’
. e - - - . .

¢In‘addition, Leonard and Newnari (1970) cofdugted a study comparing results , -

-:~,} - abtajned fcunﬁfhe use of three types of mobility aids: the audio map, -

~'thp\taCtua1'maptand'th‘d?skiz In all of the above studies, it.was found

oriéntation and mopiljty, ‘but that furthér research in this field waés — _
*«necessary te refiné the,aids so that they could be used.with a mi mum /. -
-amount “of traiping{ PR | - o o #j'.

development of.sensory aids for the bdind, such as the laser cane, somi

.. ‘glasses and atHer mechanical evices (Lepnard and Newnan, 1970 and Kay;
. 1974) .0 LW - T s e e
S S N N _ T . - L. "\

~The final category of résgarch regarding orientation and mobility of ' the
. visually impaired is that aimed at-improving -envirormental design to

K‘thira\génera1 group of studies déals primarily with tHe reseaychand *

.
~ .

- enhange usability. @ Nugent (1960) included a variety of design criteria P

Jin the” ANST A117.1 (1961, R 1971) Standard that he developed; Braf (1974) ' .
produced a  monograph -t1lustrating the ‘types of environmental problems . - °
- the visyally fmpajred traveler gncounters; and McGlinchey and Mitala

‘”f .. (1975) proposed a plan to mOdj Y @’hospita1 ward in an'ipstitutjon_

~. ", the revised ANSI A117.1 Standard. -

L3

serving blind individuals.

.

= The FGCs-of the Pfeseqt'Study o )
- Undoubtedly, the area that has seen the smallest amqunf'of empirical
. resedrch has been environmental design to enhance usability by visually
impaired travelers. Therefore,when the Architectural Research Office
at Siracuse-Unive?sjty was-charged with proposing revisions to the ANSI

- .

_ -barfiers_tq blind people was planned, =~

A1 Standard” in 1974, an extensive inves;}gatdon‘inte*arcpitectura1;~_:'

The-fbcugfﬁf this study was to: s 1) iwestigate the types of orientadieh

. dnd mobility problems®visually “impaired indiyjduals have in architectural ."\‘

,-settings and 2) proposé and test design solutions to help alleviate ‘o,
these pgob]ems:*'lt 1$. hoped that the design recoMmendations based on
4 the resylts-and conclusfons of this reseaﬁch»wjjj-be-1nqorporatgd'1nto .

[ 4
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". Summry Of Methods ) . . . R ,-; % ' - 3 . . . ' 4 T

'-weré chosen on thé basis of two -critqria: P each was adjudged mentally -
ach had shown independence . .

in‘mobility, at least in their home environment. We also attempted to
abilities. -

*
° - .. . . R . B .
: ° - . : ‘ I
R 4 N . . i :

~ Phase 1. . v

- Design Workshop

(FRecruiting T, e T AT T W

-

for the Vish)]]y-ﬂandjcapped; The'Lighthouse,oP Commissign contacted °
eath person first: £o- ascertain interest in 3he:projéct.,v-ndividuals~

and emotionally able to participate and 2)

construct a group cohtaining persoffs with ‘a .wide range of sight dis-
- . = S . : . ] 7{ . J .

e > - _ : . :

- Twenty-eight individuals ba;EicipafEd‘in the first phése.of the study. «.

-Each person first completed a ‘background interview. This interview

RN L
[ -

.
o
\

. Nex#d using recdrded diréction57,¥hey'wa1kéd a route in a building on

the Syracuse University campué./ The route was chosen because it
‘presents many. types of orientation’cues. . As*they walked' the route,
eagh was timed and observed using a standardized checklist to note

. difficulties. ., P

' ..'After°ihe wa]k,'edbh‘b’fsdn was’ debriefed. In this session they made

a map of the route, and a post-walk questionnaire was completed. This |,
session was designed to ascertain cognition of the route,  identify

orientation and mobility problems -and “identify methods used to negotiate
' ' Ty ot

the route, - =

~

L]

. )

Following'the completion of the field research, tpe data were analyzed .
qto~1dentify.2h
.aided .mobility. -A design workshop was ‘held to ascertain the areas ,
. ';‘requiringtfurther,research and to brainstorm possibte solutions to mobility -
problems. . . Ty S S PO A

e mjor difficulties with thetroute‘and the features that

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 .danger, 2) doors in pub-

‘ldc buildingg.and 3) stdndardized direction finding cues. .In addition,
the target population, for®whom the design standards were being developed,
- WS discusseq,g\ R 7 S T |

. v -

‘-' . . Py
e . ' “>'L ? I.f'
o e _A¢1‘4;;fl> )

.[7‘ L L

_‘.4" R : " ’." cy . , . S .'. )
.-+ The participants for the resdarch yere selected from. & roster of: present. .
. and former' clients of orientation-and mobility specialists at ‘The
_ Lighthouse of .Onondaga County and the Syracuse, 0fficé,of the Commission

i

- assessed attitudes of risk takng and self-esteem and identified specific - - }
: .disability. U A N : , . . '

‘-

PR
R, X

‘.

7« Other'issues raised, but,not sbec1fjgd11y covered during the workshop, < |
, } . - °“were the elimination of contusing;’1rregu1ar1y.Shaped.areas in public .
e K ua1ldjngs‘hnd the reduction of unnecessary level chqnges,,

Y

¥
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Phase 2 1 e T o jw el Wb
»- Ai'subgroup of ‘eight individuals Arom Phase 1. participated in Phase 2. Tl LT \
.4 - Each was selécted becauSe he or ‘she used the- Tong- cane as a mobjlity: ) '
v "t _aid, was considered an average traveler (based.on:pergprmance~1n'9hase 1)

.+ ~and professed an interest to continue on the project.. ‘ . .
. “~'Fo116wipg the Phase 1,wokkshop, 1tIWBs.cohc]udéd.%hat’one'offthe major. <
. ~.-areas requiring further investigation dealt with warnings. of imrinent«. .

" . danger--the danger being statircases, drop offs«and extreme level changes s B

A * For Phase 2, therefore, a laboratory experiment was.constructed'to test - , Y

- average pace, stopphg distance. and tactile fléor cue recoguition, ~ =
During the recognition procedures, participants tested a Fumber of ‘tac-*es | .
tile floor signals’ . The-important factars that wereé investigated were: - \\;—:

D) height of raise of the sigral, 2) the size-of the signal, 3) the - -

- pattern of the material on the surface and 4) the resiliency of the

; material. Participants were observed and questigned.to;déterminefkhtgh
. -, signals were easily detected, b e T

. Phase 3 . - T B ; . " '
¥ .. - Signals that work in a laboratory setting may not-work as well in actual
~ % 7 "installations. Thus, a route in another campus building was chosen for
e theé final phase of testing. The newer rotte presented fewer problems
- -than the first route, and it was hypothesized that it gave q]earer’orien-;
tation and mobility cues.” Thus, confusion.in the route would not inter-
- fere with warning signal recognjtion. S . : - '

Q

L - Tactilq floor warnings were installed at.the tops of all staircases and
o 4 - in frant of the elevator. In addition, an ‘experiment was designed to . - -

-7, 7 test the use of raised numerals on an.elevator control. panel. Five' par- - -
~ticipapts-were tested in Phase 3, all.of whom participited in Phase 2. ' -

.

detection of and relfance on the tactile warnings. Afterwards, a debriefing ., .-
- interview and mapping exercise were,completed as.in Phase 1. In addition, Lo
=, -~ each person.completed a protogol in‘which their impressions and comments” . -
¥® ‘were solicdted and recorded ‘as they walked through the route a second _
- " time. Thii'he]p determine each person's "image" of the route. S

A, (

Pariiéjpan;s“prdcegded througﬁ the-rodte and were observed to note their

. b
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3 " Subjects - R IR N 7 ¥ LT
. L0 T R v . . ’ . “. e T e ' ~
. * Twenty-eight blind indjviduals parficipated-in'Phase 1.’ The average age = °
N . ..-of the research group was 42 years; the oldest was 85 and the youngest - '
v T oo, .wie 20. Thirteen.individuals were‘cod$§ﬁit€11y'b]ind (five totally and
] " efght partiallyg, and 15 were advéentitiously. blind (seven.totally-and .
« elght partially), The.16 participants who were partially sighted have
. some degrée of either -1ight, color or object ‘perception, or a combina- -
tion, of .the three, - . S e, - = S

A1l but one of the consumer' tegters had some formal ‘mobility training. .
. The group- included both rote and independent travelers. Nineteen used
- a long cane-as their mobility aid and five used a dog-guide. Four
. traveled visually, T ST S

]

, . . . . .'.-.‘ - o - &‘-. > ) \ i
« - - Each person completed a background questionnaire, walked a route in the. .
basement of Stocum and Lgnk Halls on the Syracuse University campus and =~
, ! Y. .

part_'_ici;iated, in a debrid¥ing session. «

- . %

- Background Questionnaire . - " 'f- : L ,

14

The backérOQﬁﬁfquestiuﬁnaire'ﬁns designed to gather. three categories of .
data on each participant: 1) demographic information, 2) history of. . -
blindness and orientation and mobility training and 3) attitudes. The " .

. Questions were based partly on responses given by ten orientation and . o '
mobility special ists whq were asked to indicate those variables which e

. they. thought most influenced visually impaired individuals' orientation ™ *

~ .. and mobility, * A discusston of the construction. of the questionnaire and ’
' an analysis of some of the results are ‘presénted in Appendix A, .

N _"' Expérimental.Sqttigg,"‘ ° N

" .. The STocun-Link” basemént moute (see Fig. 1) was chosen because it ’ Ny

e * presents many typps“qf-prdb]ems to the blind user and also many. types * -
N\ . of orientation cues. The'route includes these environmental features:

“. .7 . )) .maze-like corridors,-2) large, undefined open spaces, 3) obstacles” . . . .

of many kinds' (permanent and mobiTe), 4) several different acoustical T
: cues and properties, 5) olfactory and thermal cues,  6) changes in floor N
* textures and_other tactile cues, 7) various types of doorways and = . o
.\ openings, 8,)§-;g;ramp and a staircase, 9)-’crowde$ and uncrowded areas and . - = '
*-10) several: tyRes of intersections.. , I

N : .

The route was divided into five segments and ‘the partigipants were ..f,(’ - ,

-played a'set'af-recorded‘direatioQ§ before. beginning . ch segment to«. " e . 7
\help them neqotate“the walk.’ Aﬁg was given.only when it.was solic-- =~ o~
ted or“if a-danger to a person wa . !

. :. - ,Shows the varioug segments of the route, -the directions used to he}p;" ' ~
W - pa ticipants.negotjate_each-segment and graphically fndicates the Tahd- - j
: “};_ - marks, Information points and obstagles present a]dhgjeacn_ﬁegment.' S

# ’, Y, . N * r
. . . st
. . . . . o

5 \perceived by ‘the observer, Fig, 2

"
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e ki e Bcea- T N A R
0 teldngthe Route. L A

.+ A% tﬁe-particip&nts-proceedéd through thé route, they were timed and . R
., . observed using a standagdized checklist to note directioral and environ- - - o,
mental problems. (The qbserver's éheck]jst package consisted of a tatly” . . .
sheet and maps of each -segnent upon ghich all problems were noted.: Therg:. - f
‘were three catejories for direction problems: S el e

-

.
: % .
. !

-

1...D0.0 < directions not wsed, e o e
2. D.} - problem with direction on participant's part; e:g.  .o.e
A forgot direcitions or mistook left for right--aid ¢ - .. . S
R ¢ . necessary to reset on course, T N
ot 3L D.2 - direction inade@uate;or_confusinge§aid>gecessary'to-' fag
o s reset on course. - U ’

) : . - ; . .- . . - ;. l . - . ' 'l‘ . .
There were a]sa,three'ghtégor1es-for environmental -problems: . -

A : .
~+1, E.0 -"obstacle not negotiated, -segment terminated and
oty ' ~ not restarted, ° - : ' e .
w'oo -2, .E.1 - obstacle negotiated,.but with difficulty; obstacle :
, - ™™ negotdated with of without aid; walk may be tem- .
L -porarily halted so-that participant might be reset ®/
_ ~ on'course, = - S S |
«3. E.2' - obstacle encountered, but negotiated with ease;ipd

s

without aid. . . .. o
: . . _ - . -, T T
Mapping Exercise . ) Lo L S
) 1T - . . . _ ‘) e e 0.. . - . -, .
, 1() Imnediately following the‘completion-of thg walk, each person was asked g S
L - 'to produce a map of the route. This exer;ﬁse'was devised to ascertain o
L - thefir cognition of the route. This was ipiportant because we had hypoth- ,
, esized that areas that were distorted on .the maps would’ corrgspond to - = h
e areas along the route which the testers had difficulty negotiating, > e
T R Ve, " - © o % _
We al’so hypothesized that the map distertions would help identify areas. S Ve
.along the route which had poor imageability; that is, "the cues or land- )
~marks which a person used to identify a“place were not: easily identifiable,
Therefore, tne‘s image of that plate would be distorted and mobility prob-
lems would arise. R O
TheApartigipants.were offered three options as how to construct théirA,
... map: 1) they cauld give a. verbal description, 2) they could draw the map - L
. - on-alarge piece of white paper with a marker or ¥) they could construct - = - bt
. a tactile map using magnetized rubber strips and a magnetic board.,” In. *. -
~order to record the taktile maps, a piece of tracing paper was layed
over the map and a tracing was made‘of it. ' ‘

"‘T'-'."-'_,‘Pdst-walk;Qdéstiohnaifej,v : I L el

’ . ‘

v The final task thyt €ach participant.was requested to complete was the - .
o) . v, post-walk questionnaire, .-This instrument was desjgned to: 1) identify §
. .".problems each pgrson'encounteredhqyring the walk, 2): identify methods. . = - - *

. ) . . PR N . 5 . .. ) ) . o .- K ) ..
B T S P
. o S e - . [ f K . ) . e
A i 7ox provided by Evic v " ‘. . ) . “_\ S : Syt
. : ~ - .! “ Py R .

C . N . ‘L...'
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: came,confused or Tost. -

. problem. The foyer area was large and confusing, noi

. -ahd Link Halls was difficult to fidd.

| ‘directions in segment 5b, duiding cli
. back to the}r starting point were not hémpful Since our trayelers could

used to negotiate the route and’ 3) ascerta1n the part1c1pant—s cogn1t1on _ ;:,'
_ of". the route (See Append1x B, for a copy of the quest1onna1re ) .

S In add1t1on, each’ part1c1pant was asked to d1SCuss probldms that they
..encountered in, their dayqto-day travels; and to air specific problems

“about the way bu11d1ngs are desngned It should be nated that all

throughout the session, participants were encouraged. to offer solut1ons o
~for the problems -that ‘they. encountered both durTng the walk dnd in- . |

thelr day to~day travels.,

Results of F1e1d Research ji 'g;Vlf}ﬁu_ v

“The’ average t1me needed to tomplete the route was seven mlnutes (m1n1- - '#

mum--4:14, maximum--14:20). " The average nuinber of environméntal prob~
“lems was eight or.nine (minimum--0; maximum--23), and the average '

~ number-of directional problems.was two or three (m1n1mum--0, max imume -

_6). A1l but one of the part1c1pants judged the course easpyto nege- -

: étate Figures shawing a compiete Tisting.of all directional and

vironmental - problem po1nts are presented in. Nppend1x C ¥
Relets and analys1s are presented ‘here by route segment. The - 1dent1f1—
cation. of prohlem areas along-the route is based on the analysis of 1)

data gathered during the walk, 2) the maps of the route (a discussion of

some of the maps is. presented in Appehd1x D) and 3) data gathered from .

- the post-walk quest1onna1re "Note that in this portion of the repert,*
-the data reflects sessions with only 26 of our 28 consumer testers,
since twp of our part1c1pants could not complete the napp1ng eXerc1se ’

Segments A and 5, (the nyer and the passageway)

Cn]y three consumer testers negot1ated these segments\yl‘hout any,
syfa

“Straight: Tine travel was: d1ff1cu1t expec1a11y when, area Nhs» \.

#n making. it difficuit for Tme
rtially sighted person to seé them,: The“bass geﬁzy'con ecting Slocum
. of ‘e a111ng was o
the vall. rec-
ts td' Lhe passig éway é:ﬂ'the
i h the: féyer rand

difficult. touse because of the olstag
tiors. in segmént. la, guiding the slb

not successfully trail the wall to find thg "fourth doorway on. (their).,
right" (1a), the absence of alternataﬁb cues_made it very hard to find

the passageway. A]so, by not describing the’lobby and it.relationship -‘"

to the pfassageway and- the startrng-end1ng point (5b), part]q‘pants be-

' .

" The passageway was irregularly shaped;-sometimes“W1de; sometimes_narrow;

’

and travel-was hindered by a numbergof obstacles ‘that were along the -

r

B . ) ) . ’. .\... o ....I_ ‘..' .o ) .

¢,

,‘. (.'.' . :

nd d1§tract1ng - -

" crowded. It was also difficult togpick up/s sound cuey. to a1d r1entation ','
~and mobility. The.area was cluttered yith™dbstacles, bq{h,mo ile hd .
permanent, Some 1ike overhanging display-cases, arg extremely danger- ~,:
.ous obstacles. Others, suth as the’ d;éplay ,casds and the p11%dr§€\were.
- the same color as the walls and biend




.-

. ;.

. r . .
;‘n

'4.

. _. . :" i T . _- N ! ' .' VI' : . ‘o - . .
-walls on both sides. Cracks in the cement, a grating on the floor and . SR )

‘f'{_.‘fq smad.1 rise/drop 'in the floor level just before the door ‘betweeh: the X~

o N two:bbildin95~aT%o.h1ndered'%rave1. The 1oud,‘constant(machine.no{seS’ R

t o ) distracted‘and,cdnfused'p ople, making «it difficult'to-concentrhtg, ' L

T+« hard to?heqrjaudiouqugs. 'The dopr posed a'variety‘ofbprnblemS:"thé e S
o777, knob was hard to find, participants were unsure as-to’ which way the dodr ~~ -\

— Oopened and‘ persons passing through the door from the ‘opposite direction ...

N | .>s"_t'qrt1'-ed and confused them.-' Only five persons mapped this segment of the. / .

.- ~royte correctly: . that is, had the direction of travel and turns right, .

e W% equated segment 1 with<ssgment%iland~began‘and ended the map as the same -
icul

Y v/ oPeintt Major-mapping di es cemtered around thegﬁgssageway-(seg-A‘f_‘ N
v e Y ments b and 5ap, ‘wher® problems caused by obstacles, irections and. | 1
IR . ganging nois evels affected. imageability.. - - . ° - - :

. .t ‘&;; ,‘ . .. . . .

¥ SRR A §$gm§nt42*(ramp and machine shop areas):’ .S,“ A B
V!_f“, This segment was the ‘second easiest section of the route to negotiate as
"» “there werd 4 npi ima 1 number of obstacles present. However, half (13) of ..
. ;hE?pa?tiEipant lxperienced difficulty in this section. The major * - ) i
. difficulties wehe th irregutarly shaped areas at each end of the down- - . .
- ~ward sloping ramp.,.Par%icipants became disoriented, espe ally in the AR
- area just‘1n$idé the door separating the two buildings. .i& addi®Non,; the S
B ~ directions guidihg the subjects to the ramp from the door Were notMas - . . R
AR -+ much help as.they could have been. ,A-potentiallyldangeroys situation ex- «
' ’ isted if blind travelers were allowed to travel straight ahead away from . ; . -
the door-toward the staircase, since there was'no warning of *its, pending S {f,
;o ... ; -approach, FinaTly, the recessed door to the machine shop near the end =~ N
{ -, . +of the sébmenf-appeared' 0 be-a-corridor. The positive aspects of this
© . segment’were ‘the change in surface texture on the ramp, the quiet of
the area after the din/of the passageway, the minimal number of obstacles
present and the relatiye simplicity regarding 1ine of travel. These .
. features tended to enMance the image of this segment, Thus, only five
~‘persons’mapped the arga incorrectly; the main . difficulty being the large
areas at the:top and bottom of the ramp. LT . '

| . This segment was the second most difficult of® to negotiate. In gddition, -
ai’. § the(image of* this segment was very weak and only five-people.mappgd it . :
. correctly. The primary roblem affe¢ting travel.and imageability was ] L
. - -:bhe hatlway jog, located]in the middle of the séﬂmen;. Travelers be- o
ceopnry o came disoriented,*and- problems encountered-here had an effect on whether = =
o v xﬁoﬁ'not the traveler found the correct corridor ‘to .turn into. _Generally, "~~~
‘.77 %, *lthe moré confused the traveler bécame in the jog, the lessflikeig it L
" ;y/" - was that he or she would complete the segmént unaided or. map it, orrectly. ‘..
¢

R - .
. 4 - [3

R AT _ ) . h W R

- . .

s

U
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The directions were also not very helpfuyl in.guiding the participants
SN - through this ared.f{TraveI‘through Ads area and its imageability would N
« - . - bhave been'enhanced by the acousties and obstacle-free{nature‘of the cor- -
VI ridor, had it not been for the hallway Jog. . I
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g Segnent 4 (the st51rcase)*

g’ly two persons had problems in this segment and 23 mapped it correctly
1 here’ werega minifal -number of obstacles present theTarea offered 'good .

f~ ‘ 5\ . atoustics and the line of travel was straight. -No ong had problems o
.‘~J;§&, ~=- negotiating the sta1rcase although most were. usually startled when T
ST they encoyntered ‘it. The only portion of segment 4 that caused preb--. . .
-7 - lems was the large; irregularly shaped area after the sta1rway and . e- =
' . before ‘the door to the passageway S
N ’ *

"Summarjy of . F1nd1‘£

T EI.}.In general, there were three typii of mob111ty prpblems encountered in
o i 0 the Slokum Link route:

\ /,/ ‘j}\ 1. traveler d1son1entatq§n, 1ndec1s1on and confus1on be--
" */4 : \ ’ ’ .

, _ - cauge of area configufation . Y S
L e .a. large, undefined areas- . oy 7 e
/Yk a " .- b. .irregular route .paths . . S
S . ** . 2. hazardous and difficult to negot1ate s1tuat1ons caused .
o - by iptervening obstacles - _ . _ e
T o & ,overhanging objects : - o N
X - T b, f1rregu1ar1y space¢ objects 11n1ng the walls - Lo
c. a "jagged edgée of travel",. w1th-some objects :

0 7. . protruding into the path more.than others : S .
P "« d. - irregular sound patterns which masked or ey
| L "~ .« 7 distorted sound cues necessary for easy R v
A travel S o S
3. problems caused by poor d1rect1ons, such as 1ndec1s1on,
disorwentat1on and confusion, - ; D

-

The pos1t1ve,aspects of the route were present pr1mar11y in Link Hall f B
- “which is the newer of the two buildings. Here tHk relatively stra1ght e
. paths of travel and cond1t1ons wh1ch presented: useful s0und and therma1 o ",.

cues*". a1ded travel. . : L :
Y 4
.. Regarding the correlation between map, d1stort1ons and or1entat1on and

'R mob111ty problems, the results showed that: : -
T SR segment 4 ‘was: the most 1mageab1e as well as the eas1est.

- * . to negotiate,w - . . o
: ‘segment. 2 was. the. second most 1mageab1e as. we11 as the

o« . $second- eas1est to negotiate, and - -
" 3. segments 3, 1.and 5 were the least 1mageab1e as we11 as -

o f '_'~- .the most d1ff1cu1t to negot1ate

L,
o,

- ?’ ! *..
' ‘ o “.There 1s, therefqre, a Corre1at1on between route 1mageab111ty and ease - -,

- or.difficulty.of travel, and the maps helped identify those areas along .

. - the route w1th decreased 1mageab111ty, and ‘where travel was more dif-
TV flane, o TR RIS O
d R # o

'1‘fﬁina]1y, therecappear‘to-be four variaqles whfch'combined'to affect the‘ |




 participangs’

v

] o
<

coghition of the route. ’First dﬁlab111t1es affected eue oo

“.selectivity and a reness so that they could not percéﬁve the r 11ab7e..' 7?;
‘cues that were ava 1ap1e« Second there were opstac1es and -noise which . *
~distracted attent1on or masked the other’ cues.. - Third, there -were

mis<" Kt
_cues that misled people,. as: d0'visu$1 illusions, Finally, ‘there was. a '
lack of Cues,

or. they were too weak in st1mu1us va]ue to be perce1ved
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. ,.: .1n a haldway.  Follow this hallway until you reach a door.: Go through the door"
S and stop. (I repeat,) . P;ease turn off the rqcotd&:. (BEEPS)._ :

- . . . . .

- . .

(‘.

o
-

L . . - Coe, e
“ Thé\route that you are about to follow will take you from this room in Slecum '
. Hall to a point {n Link Hall and back -dgain. The route has begnngV}dea into ) .
five segments. At the end of each segpent you will have.to stop ‘and{turn on the - T
- recorder to get directions for the next part of the walk, - : o '

The directions for edch segment will be repeated twiced.” At the end of.each set !
. of directions you will hear ‘a series of beeps, This is your eignal -to turnh off '
the recorder and:repeat the directions you have just heard bagk to me. - Begin
. walking the segment only after you'are sure that you completely understand the
. -directions. - : - B C : ' -
At this time I would Mke you to pause -and outline the prodedure you must follow .
to me. Also, please feel free;@b;ask-any questions regarding the procedufe 80 .
that we can clear up amy problems before'we start the walk, igkay;_please turn
off the recorder. (BEEPS) o . . : S A . :

Let me reiterate that the building is being tested and not your abilities, so
there 18 no need to be overly concerned or upset when ‘you have a problem. Also,
remember that , I - will be nearby to aid you if you should have any major 3 ,
. problems. Okay? Let's begin. i o o P
. _ , _ o . _
‘Bere  are the diréﬁtions for' segment number one. From your starting point you must
f'~3o out of thg Joom, into the hallway and turn left. -Then 4o straight, and turn '
. right through the fourth doorway on your right. After you turn right you will be

'_.Herexnte thé:directions (dr segment number two. From this point you hust_gb <
straight abgut'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

. L]

AN -

s

' . AL

.= Link Hall and you will have to turn on the recorder to receive directions for the

«.., - next segment of .the walk. Please turn off the recordet. (BEEPS)
.You are now at your destination in Link Hall and are about to. begin your return
trip. Here are the directions for segment number thre®. From tiis point you

lh 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 wgll‘and stop. (For those traveling with dog the

previous sentence reads: At' the intersection .turn left, walk straight whead about -

" teh®paces .and stop.) (I repeat.) -- You must them turn on -the recorder té receive

Here are the ditections for segment number four. From this point you must go - -
straight down  the hallway, up some stairs and continué down the hallway until you
reach a door. Go through this door and stop. (I repeat.) You must then turn on
the recorder t6 receive directions for the fiext segment of the walk: Please turn
+ off the recorder. (BEEPS) e - e
" . - ) ? . . e N .. . .- L. . . Lo
- Here are the directions for the fifsh and Einal‘segment. From thts point you must

3

-

- RQUTE DIRECTIONS - - - o0y

leegf ns for the next ségment of the walk. Pleasge turn off the-recorder;: (BEEPS) - ,

Sy
>

8o straight down the hallway to an ig}tersectzio_n and turn left’, ‘Then.go strafght,"*... ' e .-~

. cross the foyer, and make a right turn through- thee door that is opposite the cdke "
machine., (I repeat,) You will -then be back in the rcom where ypu began ‘and the
‘walk will be finished, PIease turn off the recorder . - (BEEPS) . ST
Figure 2: The Slocum-Link Roi’J-te - by Segment.- -~ Lo

e

P

,I_‘l e
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| { IR Informat1on\ B
. Landmarks s _Points . .y .o T o . :
B Aud1tory = ®  _[fotations in parentheses (a}. .- 4
. .+ -0 - O0lfactory- .o . Tindicate. that-the landmark or .. Y - ¢ .
.o . .7 - Tactual . . ¢ - Jinformation point is a proper*y _ . "
i, TH. “hermal_l"s‘}th.: - of the ent1re area. 1 R N
'Obstacles S e L Lo |

.'.f

Map B: ' . '. - g

o b Bench or cha1r (movab]e)
A ~ .bd" - Bench (movabla) with overhang1ng. .

SR e d1sp1ay'case - S _
- Column - . - ' o UL e e
- Electric circuit box IR .

- Janitor's closet (added room) . xE 7

= Irregular floorssurface: leveJ S
"« Machine - : :@N T ¢
- Vertical pipe (exposed) R R

- Storage area or closet (added) ' SRS :

- Telephone booth S
. Vending-machine - -~ .., . - . -
Haste conta1ner T x
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. _ Notes B o - S .

1. All doorways can be obstacles 0 y information -points.
2. N1 occupied offices can. be aud1to nformation points.

3. Al3-walls protruding into the path’of travel or which are

" recessed can be obstacles or tactile ;i%pmarks.. oy

4. Changes in air currents and/or.temper re at intersec t1ons N

' are thermal landmarks. & T T
. 5. All obstacles and 1nformatiou po1nts can be cons1dered as
L landmarks 1f the route is._traversed often enough ’
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: - Jnte ‘are th‘ di“"“"“’ for segme JHunber one._ Tom your surtﬁig point: you mm S

5 t7 | 8oout °‘ the!roem, “into the halfway and turn Iaft, Then'go. straight, and turn ;- . - .
’ 7ot dhrough the fourth doorway, om, your right. After youjturn right you will be - R
r e {n a haldway. Follow this'mallvay until- you reach & dqor. Go t;hrough the- door & T R

. e .,gg! stop. ‘I ¥eapeag.) Pleaae turn off t:he recorder" (BEET’S)
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» . tnformation \
Landmarks Points Obstacles - .
. A . duditory - L] ® « Bench or chair (movable) .

! m - Machine
Olfactory . o . ' . - Begch (mSvable) with overhanging’ n
. ]

]

v

- Vertica) pipe (exposed)

- Storage aresa or closet (added)

_t = Telephone booth . . .

C v - Vendingymaghine e
Janftor’'s tloset (added room) ong Vaste containe? -
Irregular “floor surface level ., - . -

- - - . - . - ~

tectual s display cege .
Therma! i _ . e - Colum r
) o - Electric clrcutt box )
» ,\ ~ 1]

1

Lgndmafks. 1nformatiyn-Poﬁhts‘andfObsﬁgc]éS‘ '

Figure 2¢1-B:N Ségmeht 1 -
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Aruitoxt provided by Eic:

% <
. lhte atc the directionn for ugmem: numbar two., Ftom this point you must 80O
~/ ltraight about ‘six paces and turn right into a hallway. Follow this hallway to-
. an intersection and turn left 1nto another" hallway. Follow this hallway to the
o ..end, turn left and stop. (I repeat.) You will t:hen be at your destination im
o ) . Liok-Hall- and you will have to turn on fhe recorder to receive directions for the
1 - .mext segment of thé walk. .Please turn off the recorder. QBEPS)
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) . -You are now at your destipation in Link Hall and are 1.ut: to begin your retyrn
. o trip. ‘Here are the directions far segment number three. From this point you 7
must gg along the ha}lway until you reach an intersection, At the intersectfon e
turn left, walk straight ahead antil you reach a narrov metal strip on the’ floor 4
- - that stretches from ‘wall to wall and stop.” (For those traveling with dog the _ : ' _
r previous sentence reads: At the intérsection turn left, walk, straight. ahead. about . .
.tdn paces and stop,) (I repeat.) You muat then turn on the recorder to receive
e , directions for the next segment of the welk.' Please turn off the ‘te'cotdgt. (BEEPS)»
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Landmarky - i Points b Opstacles | \’
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_ Here Qrc‘the directions for segment, number four, From thia.point’ybu muni 80 v
. TS : ~atraight down ghe hallway, up some stairs and continue down the hallway until you . \ _ ° L
_ : _ reach a door. Gpo through this door and stop. (T repeat.) You must then: turn on -

‘ the recorder to receive directions for the next segment of the walk.: Please turn =~ . . ; v
.. off the recorder. (BEEPS) : ' . o S o
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Here are the directions for the: fifth'and final segment.  ¥rom this point you must § - B

‘g0 etraight down the hallway to an intersection and turn 1._?_;-. Then go- straight, ",

., ¢rosa the foyer,and make " right turn through the .door that is opposite the cqke .

' machige. (I repeat.) You wigl then be back in the room where you began and the S

b walk. w ¢ finished. Please turn off the recorder. (REEPS) B
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" The Design Workshop .. .- . . BT SR

Y .

"Tﬁis éd!!ion 15 based primar11Y-Qﬁ the'resuTts df.diséusSiOns héld"; o

during the design woﬁkshgg which followed the completion of the first

" - phase of field research. ‘The purpose of thE-workshopjwds'to\1dent1fy);"""

-éhd'discuss_tentativefbui1dfng.desfgn modifications/standards that .
- .~might be responsive to the mobility problems of the blind. ' It utilized.

-.the data base from the Phase 1 research and expert opinion to identify _
. 1ssues and propose solutions,. I v .

@ R 7 . . -

~ The discussions covered three design issues that had been identified

~.after a review of the Phase ] results and that we felt.were within the

realm of design standards:: 1)-warnings of iminent danger, 2)=goors
“1n'public-buildings and 3) -standardized direction finding cues.

covered was the target. population-~for whom the 'design standards were .
being developed, - . - . .. ., - - o R

Other issues raised, but not Spécifjéalﬂy.discussed were: 1) the elimin-

ation of confusing, 1rregu1ar1y}shapéd areas from public buildings (a -
Situation that is difficult to eliminate--therefore, a subjeét for:
~£ossib1e design guidelines rather than design standards), and 2) the-
reduction of unnecessary level changes (a subjed® to be covered in the
- ANST Standard as a result of “tésting involving individuals with. ambu-
latory problems)... = - ¢- SR Co e

During“the workshop,’  each design issue wﬁs coveredgséparafe1y.- The l

end ‘result was the statement of a concept or set. of concepts .related .-

to each issue. This section is organized by issue, ‘and each concept .-

~1s presented along with the major points discussed by the workshop

- participants. . . - T S

Issue: Who is the target population? & =~ B

N Ajb;ﬁéd popglation, . .« D ._:‘-' Coe .
~ ‘Concept: Any design modification/standard that helps a broader popula- °

- tion"than just blind people is more practical ahd has a much better

~ Chance of being accepted-in a standard or code.. L S

Discussion: - Buildings should be structured so that they help sighted ..
as weTT as visually impaired persons. Designs aimed.at helping only
. -those with severe loss of vision might be too impractical or costly,
. or might produce -obstacles to thase without visual disabilities. The ..
. broader ‘the popwlat1on.that-suqh;designs aid; the easier .it will be to
Justify implementation. S ) L : ST
The blind population. S

Conce t;'-Majbf'emph§s1s'shouid be;pllcéd'on those traveling with cane | :
or deg § 4 -

| ide. Additional consideratidns should be given to those who
- are partfally sighted and who travel visually. - -

Ty
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- fIssué:'-warnjngs of imminent danger,
.. ‘ ) .. : ' ) . - )

' - .Need for warning signals:

.~ Discussion: If warnings are placed ‘indescriminantly, the concept of

- -and consistent application

. . . . ) - . Lt . ot . R
S . o S L w . . . . < - SN
] . S . . . R 3 L e ‘ L . Y
. P . § . . . . e 'b - . - - “
. - - o« - .
. . . ! . . ! . . . . . ‘- . . "

7 .. . N - . . .
L - . . - - . - .“
. 2

‘Discyssion:” The overwhelming majgrity 'of those individuals wi -
visual Tmpairments travel with long cane or dog guide. At pregent, only - '
a small number of *individuals use electronic mobility aids. Fherefores
inclusion -of this group into the design+population is not anted at

this time. It is felt, however, that design that aids the(fane and.dog’ -
uide users would aid this group as well. Regarding the partially sighted/

- visual group, design concerns should focus primarily on color schemes
. and Tighting arrangements. ' : L = R

-

Consistenéyfin application.~ :

Concept:- Consisfency in signals is eXtreme]y important. Without consi

.- tency thene are no .standards. We should requjre'consistency'within buildings. .51

Discussion: - Consistency within®uildings is necessary. Consistency. be-
tween buildings is very difficult to control: However, if general guide-.
lines are followed in d11 buildings, an acceptable level of consistency
will be attained. .o - . S - o

&

' Uniqueness of warning signals. - S /(/'
- , : - {
«

"Concept: . The warnings'shoqid be unique_to only those usesfspefifié&-in o
- the standards and should be differentiated from materials used in other ,

parts of the building. . o e

Discussion: Differentiation of materials is nécessary to prevent confu-' - ,
sfon. Also, from an orientation standpoint, this is extremely bene- L

ficial, as the material will not only serve as a warning. signal but as - ., .

2 guiding device as well, - S R -

R ' Sy

‘Concept: Wahni%gé_should be' placed before gny-dahéErQus change'ihllevéf
(staircases and escalators) and before drop offs (rdailway, subway and

" Toading platforms).

standardized warnings "is lost. ‘“For example, warnings need not be. placed
.dnear benches, planters; posts and statues (logigal placement of these

" ‘objects out of main circulation paths is recommended in these cases),

ornamental poots (pool edges should never be flush with the surface, but
should be raised at least 6 inches--150 mm+~from the surface), or at en- -

‘_N‘;rances or exits. warnings]s&:u?dube‘placed where there is a danger of -~ .

FFom an ordentation point ® view, limgted = - -~
4 eon f warniyg signals would also be beneficial. - = .
Indiscriminant. use would lead. to confusion. "Cost is an important factor '~ -

“the main circulation path.

'

falling hazard, e.g.- fn'f]o of a staircase going'down, directly in .,

..+, tobe considered when recomiending the use.of warning signals. .For ex-.
. w --=ample, placement® of cues!by or near elevators w

1d aid orientation but. - .
s aesthetics.:If .. .- ...~

A 4 Lt
A vy LT

woy1d befvery_costly.._Adbther_impoﬁtan§ factor
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Y g " . materipTs-are r,ecomnes ed that are ﬁot;‘&esthetic‘any pleasing,’ then
0

e @ -mazy designers'might Mot readily acegpt-the, concept of Warning sigﬁa]s}'-
. o - Th refore, recommending the-use of warnind.’signals only when they are .
- ‘necessary for safety will help overcome arguments that they are too

»7 [, costly dr aesthetically unpleasing.  Also, it -should, be strdssed that - . . - ..
.S /z ethihg «cafr be both functional and aesthetically pleasing at the same- - e
' \“‘ — “ SN .'o‘/ _. : » ‘> -, o ' "‘.'.q» ' . O S
SR . ‘Nat'ure 31" :owudrning/éig‘palsz 5‘ STy - .. o i' - e e -‘ & | ,.
R Concegt:ﬁ;..;.‘ﬁTh_é, warnings “Shou™ be Teasonably oriented, both. tactually -
y '.‘f”.‘ o an v1sua11y":._9 type of cue used may vary depénding on .the danger
L% -involved, a.Jthough.mariatiOns must- be made cofsistent with otfiex parts
o’ = . of the standards. Changes in the }exture of ,the floor surface seem to-
t‘w . be the best type of warning 0 use, We should hot’recg]unehd;_ar.texture
C gy but -a c_hoit'e‘-’bf"diff‘%sgt_related' teXtures: Consistency,” however, must

“.a.. - - be maintained withi-?, . bings, giveh a specified 1ist of -textures. -The
e t&ture_s--mu‘st' be Unique b ‘only those environmepts. specified,in the . - -
: f o 'S ndard apd sfiould be:;‘fffferentiaj{ed.fmn othgr parts of the building. .

.. - " Discussion: Blind travelers are f%ctua]1y'or1 nted,'aJ%hough'Ebnsiderae
47 ion must be.given to the partially. sighted. fhanges in ‘the texture of
- the fldor surfdce of feps a double warhing system because they can. be )
. . sensed with both cane and foot. Non-tactual cues, such as air blasts, -
> .+ introduce mechanicsgﬁth‘the.picture.b Installation and repair costs pre-
-, ~ -fclude the use of mekhanical devices. Also, -if mechanical breakdowns = .
PR . p Occur, the cyes are no longer valid. Cues such as-air blasts may also /'
. I -be of fensive "to ‘conskmers . . By offering a choice of a "class* of texture
"« . Changes, the cgaflict betwaen fdnctidn and aesthetics will be lessened., - .
o ;‘;DQ§1gners who migh¥ bt accept a standard chaice might be more willing: N
to accept one of a number of choices. The type of texture change to - o
be-uséd is a function of cost of installation, cost of maintenance,

t

)
-~

ava il abﬂ'ityof*materia]ﬂ,_a'rchi'tgcts ' knowledge of ‘available Materials -, .~
-and aesthetics., | D - T o s R .
y fr Lol Sige_ and ,:cbhfi_guzf;a t.foix of ta@:'tile’ waz_'hing signal's/the stz?ip‘ wérning.» ,

- ¢ ., R 2 e T e . : ; :
.0, Concept: One type of fior surface cue that could be used.is the strip
. -'...  warning. -This 'should be a non-slip material placed at the top of level -
s, . >, ‘changes and near drop offs. "The strip(s)sheuld be plased parallel or -
R ’.,l.*'---'penpeancuIar‘ to the hazard. and shguld. be raised, ‘ o o
Di-stus-sid,n\;*»'"b\ne &trip.or.a few narrow strips-may not be enough-to give .
apple warning, -and may be'missed.bythe blind traveler. Strips that are °
. placed .parallel to-the edge qf a hazard (epg.-a staircase) might blend
o7y in with thé: staircase and bgcome a hagard to sighted and partially . -
: _. dighted travelers. ~ s+ p W T e T
_ Size and .COnfigb;g_tla@taggi;e warning sigpals/the area warning. = ) -

.

R S
Al

. S, ' - . " . R " . v - ) ... ) ‘ . . ‘<, » v .
.o L. < .Congept: ‘An aidy texture change,is -ﬂne_second--alternative regarding = |
o . o . x‘ (I o -' . ) v "‘>0 . . ., ’. .-‘ - 'A . . !’
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. . “g i o : . ! “~ ot Y U ¢ . : R . Ay ¢ . ' : .l *
S . ' D * MR




v . warnings of_{hminent danger. - Surface changes of this type should'be . W.
© . .placed at the top. of level changes and near drop offs. The cu®@ should o
be-a non-s1ip -materias and -should be a d4fferent texture from the rest - = .
o ~of the surface. " . . , = ;Q' R o ' :
. : ¥

. & Discussion: A large area would be more advantageous than a -strip be- = .
Voo . cause 1t would give more #arning. However,s too much of an area would -
S be costly, potentfally unpleasing ffom an aesthetic point of view and p
possibly confusing to the travelef. The cue should be large enough for

. +» - .the.traveler to sense it, react to it and come to a complete stop at-a
e ~ positiod where he or she is approximately .one step from the first en- .
Lo “Ccounter with the hazard. - i.. v ' "o

A .
) “

- The handra!,l as a warndng signal.

~ ,Concept: Handrails may also be Used to cue changes in levels. Extending ' °
.+ handrails and leveling them off at the top-and bottom of level changes =~ -
- . Is,sufficient warning. Handrails should-alse be a color which contrasts -
with:the color used 'on the walls on either side of.the staircase. Hand--
- rails should continue along landings in order' to cue the:continuation ¢f
- . /. the .staircasé. The extensiong should-not be too long--12 inches is an- - .
(V3 appropriate length. -Long extensions might protrude into paths of trawel
. ‘and might be aesthetically unpleasing, Cost is a factor regarding ex=:
I tensions along landings--expehse of material is approximately $20..pér,18~
= inches (455 mm). There is nowyeed to change the texture of the handrail.
near the top and bottom of the ltevel change. A leveling of f of the
railing is a sufficient cue. 7 , A .
| o y o _ : o)
'_- . Placemeny, of warning signals. .

£y .

. B . ) . \ ’ o
Concept: - We might not be'able to dictate the materiais\to be used as
.warnings, but we might be able to standardize distance away from the
- danger, the raise of the cue from the floor surface and the depth and
. width of the cue. These measures may vary-depending on the hazard,

- “although too many variations would ruim. the concept  of a standard.

I .,,Is'gis_cu-ssion; The distance away from the-bazard may vary, depending on
1 WFthe danger involved. 'Distances should be standardized and should be
A . consistent with other parts of the standard.. ¥or example, a cue might-
. be installed 18 inches (455 mm) from the top of a staircase being ap--
<, v proached head on, hut only 6 inches (150.mm) from the 'top of a stair-

i case going off the'left or right of the main path of travel. Another: .

' “constraint on the djistance variable is ‘the size of ‘the h&zardous area- .
T - 1n"question. -If the area is small, a change in the texture‘q the en- -
PR tire area -might be appropryate, whereas, in-a" larger area, a’strip’

' warning placed at a standardized distanc¢e from the object may be more - -

appropri#at® than.an area change. (tes should be given .eaply enough so
3~ that the mind and body are alerted to- the upcoming chang“ Pace, body .~ =«

. motion and cane téchniques must.be considered.” If the cue\is too far , = .
| <f? gway gzom the hazard, oor too close, the body rythm might be\interrupted.

;i -The p

(3

e of a blind person is a bit slower, for the most part, than- the

. ’

. .pace of,sighted'1nd1y1du§1§.‘~There'is@ilsq a differencg in pace betweegl
. (_\'.1 s . :..: | . :'  , o : S SIPRE




_cane'énd dog.gu}de users. Cues should come 1n tjme for the user to-..‘
sense, react and stop..so that the cane is justzdbout.ready~to;touch the _
hazgrd 1n question.” Thé dog guide_can be trained to respond to warning =
sigfels in.an approprfgte-wanner, if the signals are standardized,.

" Issue; . Doors in piblic Bdildings.» | : o ' e e

- . .
. Lo

'Gengral étatement. .

.y ) - L . , - ’& o N .
Many dbor problems are training onks. Visually impaired indiyiduals
are taught how to’approach and open doors, but they ususally don't <,
- use the gorrect method in practice. - Because of the many variables in-
volved, 1t-is felt that this areagmight be too ambiguous to research -
or cover in the standard at this time, S

- Glass vs. soljid doors. f . ) - . -f

N , , j . -
Conc:;’ Glass doors might be wsed to eh’mina{e the problems encountered
. when a blind person approaches a dogor. from one side while another per- -
- son is opeglng it from the other side. B E :

‘Discussion: It is*questfbna5T37hs to whetfer a clear door would insure
that s bﬁ}éd persons would reéct_appropriately,'even if they noticed 4
visu “1{ impaired person coming from the opposite direction. People are
generally not perceptive enough to respond correctly. There is also a
safety”problen regarding large areas of glass in doors. ' They are
difficult to see and must be heavily marked with opaque markings. A
solid door with a clear side 1ight panel, running from ceiling to floor
and placed to the side of thé door might be. helpful, although it is. ~ -
doubtful whether this would solve the problem, : ) -

R )

< Entrances and exits/direction of dpéhing.

Concept: " Doors should open away from the direction of travel. Two-leaf
‘doors are a way to improve traffic flow and alleviate difficulties in-
"curred by the visually impaired traveler. A standard rule that would.

be useful might be that: "One should always go through the.door -6n

one's right, and. that goor will always open:away from yoy." L
Discussion: Again, this is an area which 1s best covered by training,
Requirements calling for doors to open away from the direction of travel
..or for twy-leaf doors at the entrances o6f all public buildings .are
-unrealistic‘qnd'qnfeasible; However, when two-leaf doors are available
at the exits, then it should be recommended that each be appropriately
designated as either "in" or "out". . S o

. Entrances and exits/autpmatic doers. = ° ' qﬁf ot

Cbncegt:‘ It should be recommended that automatic doors be 1nsta11ed'd_
W e_eve,r(possible and automatic sliding doors should be the first

;‘",chojce‘ If s1liding d®ors. cannot be installed, and if.doors can be made
o .« . . ) ' _ 'C., o ‘y»_‘_




.

\ Concegt' Th1s app]ies to a]] doors 1n bui]dings The ‘height and loca- B

. Y . . R . o ..
’ . T ’ - ' K . B . ‘ . o .
_- . B . . ° * .. : l.. .t ) H .
. 38 ' - ' . . oo : B .o . T .
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to open in. the dirdetion of trave] then conventiona] aatomatic doors
may be used, with a guardrail 1nsta11ed to stop people from walking 1nto
~doors that open 1nto the1r path - .

Discussion: This recommendation Will 3et designers to thingqbbout the -
"dodr problem in the early stages of bu 1ding design. Automatic sliding

i doors have these benefits: 1) less floor space used by doors," 2% less, & -
" materials needed and 3) better safety for visually <impaired people '

The
..cost of sliding-doors, however, may be prohibitive in that more wall. . .

i space is needed' to install the doors,.the equipment 1s more expensive .
and structural costs are higher. Materia] and structura] costs for ine ,

stalling conventional”automatic doors are less. Also, the- <amount of - .~ | . o

frontage necessary for their installation is considerab]y less, If
guardradils are needed, conventional automatic doors may cost more than
s]iding doors.¢ The f1na] ‘conclusion on swinging versus s1iding doors
is.related to the type of. building, amount of traffic f]ow and specific ‘
design'features surrounding ‘the doorway

14

L

- gnt:rapces and ex1 t:s/outs.lde landings and steps' , .
Concept.: There should be no steps 1mmed1ate]y outside of .a doorway (e g.
igh threshold). When the door opens outward, there must be a platform

so that the trave1er can become oriented to the stédrs, and proceed

saﬁf]y to the S1dewa1k

D1scussion . Such requirements are present1y 1n fhe ANSI tandard o .
Entrances. and exits/covered areas outside the exit. = ) L ‘

Conce t: It should be'recanmended that areas just outside bu11d1ng
exits be covered. L _ e

- L . * N | ot .
.Discussion: This adds weather protection for everyone. It qﬂso helps .
the visually impaired person become orfented to the deors through soynd
cue's which can be used to determine the Tocation of the doors and their
prox1m1ty to the traveler. o ®

€

Entrances and eths/double doorways with vestlbules « v /J./

thefe s ou;qﬁpe enough space between the doors so that the traveler) can_
opeh the second door without having to worry about ho]ding the fir t
dqor open, or hav1ng the -door close pn him or her, - |

E Conzggt: Nhere there are tvio sets-of doors and an 1nterven1ng vestibule,"

e

Discuss1on Thfs 1s being 1nc1uded in ‘the revised standard for other S
_reasons. This also applies to indoor areas (for example, bathrooms)
where this design-is employed. - B T

boor knobs, levers and bars. - , .. ‘ L e A

Al

on o knobs levers and bars/should be standardized Levers_are R

[N} . - ro
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o doors_should be tactually recognizable,

_unoccupjed hazardogs areas should be kept Jocked at all times..

- The object of sténdardized-di%ection finding cues is to'%elp the

© acge
~aid in the implemgntation of these recommendations.

“tion Service is recommended with explicit direct

~-method for providing information for the traveler. Howaver, there are
many problems associated with their construction and.use and furtheqh\

- i o e . . - ' T . "t
. . . ) ) ] . . .

preferred over knobs.. Door'opening mechahism$ wh1ch afe‘1o¢afed on fire -

_"D{SEussfonzi A staﬁdardized height and location of door opening devices
- -wouTd be beneficial to all, travelers, Levers are easier .to grasp -and.

operate than knobs. A roughenéd surface on parts of an-opener coming .
in contact with the hands would be useful in helping the blind traveler"
differentiate between doors. Furthermore, it .is felt that doors to

Issuet " Standardized direction finding cues. '

Purpose. o L _' S

| biing - 7
traveler get from the building entrance to some destination in that v o

building with a minimum_ambunt.of,difficulty?

builéi‘ing_ orientation.

“Contept: The most importarit issue is to get into ;hé building ard to ¢
an identifiabile 'and reliable source of information--a person, phone, map - RS

or directory. The relifable sources must be .installed or placegein a
standardized location. in atl public buildings. -

&

Discussion: Whatever the 'source, i1t must be located in-a stapdardized -

- place 1n all public bufldings. ' Standardized locations might¥be desig- .

nated for each building type. :In public buildings, the source might be

located inside the main entrance, on the right or left sidk, out of , e
“the main flow of pedestrian traffic. Multi-entrance buiﬁdings pose a = :

problem, however. Should a source be located at each-entrance or at a ‘
centralized location? If it is located where all main paths intersect, .-

“'then the situation may beconie confusing and chaotic. There should bea . -
distinction “in application between public buildings iNyhich independent - \
travel is pqssible and those in which assistance is absolutely neces- : -

- sary. Sighted guides should be used in air, train and bus terminals.

In;;g§§§’9q4¥d1ngs, independence shou]d be put aside and aid shoyld be . = - N
. A guideline for being a sighted guide migkt.bé developed to . °
th sighted- gufdes
then an informa-
s, given either in . - S
person, or over-a phone. In these cases, instructions must be very - S e

aren{E‘:rovided, and independent travel.is possibl

- specific and thete must be standardized methods for.giving them. A 7, . -

guideline for giving directions might be devéloped to aid in. the 1Mp1q/~_
mentation of the recommendations, "There are two types of byilding -

. directories that might be ¢onsidered: tactyal ‘and auditoryd Tactua];'

directories-are difficult to construct and are used infrequently.

- Auditory directofies might be'more feasible, if reliable information is

presented to the traveler. ~The use of tactile maps is"another possible = ¢ -

-

; . . - ) . ) ” . v -I
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’ Z’f,treSeargh is needed" befgre recommendations regarging their applicability -
-, can be made. Further research is also needed npgarding auditory direc- .

- tories and maps. Standardized methods regardifig the type of information—
*  given and the method.in which it is presented §hould be investigated.,

o

»

*  Circulation in public buildings. '_ B "ia T e R % - ’.

.~ Concept: Circulation problems are.very difficult o control., However,.
straight corridérs<and right angle .(90 degree) intpgsections should be
the standard, even if a building is irregularly shiped. Artificial aids
or cues for “identifying intersections are not necessary, e

Discussion: There are a number of possible solutions to the circulation’
probTem; that is, the problem of ‘guiding a traveler from one point to an-
other within a building:. The concept of the color gpded pathway, as used
in a'number of institutions such as the VA Hospita ‘Syracuse, might
be modified to provide orientation cues. These cues: could be tactile
.(floor surface change), auditpry or thermal (use of the*air handling sy!!
‘tem). However, these systems would be extremely costly at this time.
Also, the concepts are not developed engugh yet to even present as a -
recommendation. Further research is required in this area. Although it - B
-1s very difficult to legislate right angles, .given architectural styles- e
- and difficult building sites, perpendicular intersections should be : -
recommended. ~Jogs in hallways should be eliminated, or 1ighty curved
, if they cannot be designed out, ‘The consensus is that the use of textured .
oy ~ pathways, tracks,or ‘thermal or audio cues to ihdicate either line of :
' ~ travel in corridors or the existence of intersections is not®necessary,
If a person is properly trained, he or she will use all of the existing

cués to negotiate these areas, A , !
) o : , . i o v .
- Elevators. . . . § ‘ _ o \ -
o Concept: Raised numbers should be used on or next to elevator buttons . »

—

'or:contrgl panels and should ‘be Jocated on the outside door jamb of
the elevator on each floor. = ) . . \ o
Discussion: The sighited and partially sighted $heuld also be considered -
‘and signage should enhance readability for this group. Raised Arabic e e
,and ‘Roman numerals and letters are p&gierred over braille because of. the * o
- very small population that uses braille; However, both might be used in
special situations .(e.g, institutions serving the blind).  Also, special
. symbols for stop, door'ogen and door close might be developed, Further
. .- research regarding the s wand raise of the figures is necessary before
. making recommendations. e ' e L

-

" o © 4

oo




e s







\'-.'Gener31~Methods

| Eég@;]ed'Methbds and. Findings -~ Phase 2 -_,.? o

 ]and'3) they chose to participate fuhther.7. , )

| ~ized form. .

'Prqcedure'lz:~walyiﬁg Performahce 2

'Pukgoée' S

: The.Sécoﬁﬁ‘phase'of'the fie]d‘research was cqnducted in a controlled
environment. : Laboratory experiments were-des‘igned to explore variagles

in the design of tactile warnirg signals thatVwere recommended at't
Phase.1 design workshop. _ o . S

Partigiﬁpnts o C R o __;_' o

° 1

long cane, 2) they were average travelers, based on performance in“Phasé"L

-

. '.>'. . i ' ' . ll‘l‘- | ' - | \
The averagd dge. of the subgroup was 28 years (somewhat lgss than the

total group's average of 42); ' the oldest was 45 and the youngest was 20,
Six individuals were conggnitally blind (two otally and four partig]*x s
and twy were adventitiously blind (one totally and one partfally).__Thef
five .participants who were partially sighted qo not travel visually but’

have some degree of either. 1ight, color or o ect perception or a combin- - |
. ~-ation of the three, although to a much lesser extent than a number of E
“people’'who participated in Phase 1. A1l but one_had some formal mobility .

: training‘_.Thg;groqp 1nc1uded.rote and jndependéﬂt travelers,
‘ C S * '

-A;" A o -

&

N ¥

-was'designed to test pace (defined as two steps), gait (number of feet/

minute) and stopping distance. Procedures 2 through 6 were concerned

with floor signal recognition.  Two trafned observers were present.durihg,.:

"fA,subgfddp‘of‘éight'participénts in the‘Ehase 1 research pérticipated ih_-
" 'Phase.2. Individuals were selected if: 1) they traveled uysing the . '

There were six pﬁocéddres n thé.labonatofy,experiment.,1Procedure-] L

-each. session and observations and responses were recordéd;on a standard-

[

- Thelétatjdn'fdr'this procedure consisted of a straight ‘route, 25 feet in

length, on.a concrete floor (see Fig. 3). A mat made. of short-nap

carpet with a rubber backing was placed' at each end of the run. Grid . -

lines were marked: on the carpet. The participants were positioned on

.one of the mats with the toes of both feet-on- the zero 1ine, They were.
v~ then told to walk straight ahead until they. felt.a floor signal similar

>

position.  The participants were tojld t there were no obstacles in or

- along their path. . They were asked to walk at their natural  pace and not

to stop abnuﬁtly.f This procedure'Wag-repeatedzat Teaat'two\$1mps for
-each individual. - ; o T S

Sy S

.to the one on which they were standing -(with either cane or foot). ‘When »
“they felt the sighal,. they were told pgzztop and remain ir- d stationary

. In order to calcuiate thevpace'for each;repetition of‘the~pr0cedure;'20 -
‘feet"(length of run) was d1v1ﬂed by half.the number of“steps'needed,to :

'

' S v
F Y . N . « . [
v A
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. traverse that distance (3 pace s two steps). Gait was calculated by 45' e
' .dividing the time in seconds 1t\took to walk the first 20 fdet of the o
“run into 60 seconds and- multip y1ng the resu]t by 20 to give feet/minute
1 (see Table' 1),

.o Stopp1ng distance was calculated 1n the foﬂ]owing manner:  1). the ob- ' e -
AP server made.note of the number of steps 3hat it took to stop after he or i :
£ -She sensed the signal, 2) this value, (converted into paces) was then -
.7 multiplied times the average.pace ]Jength for each person. .The resulting
- value was the:. stopping distance for: that particular repetition.  Since
. the steps taken when coming 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 ata very -abrupt stop (see Tab]e ). '

Other -data noted during th1s procedure were: 1) cane techn1que (diagon- _
~al or touch), 2) whether body motion was interrupted when the partici- o«
~ pant felt the signal and: stoppéd . (1.e. did they lunge forwarg or go off
balance), 3) the position of the cane and 4) right and left feet on the D
grid (th1s was used to calculate the d1stance between the cane and the B L
forward foot after the person stopped).” Following compTetion of th o
procedure the results: for each calculated value were summed and di 1ded
: _ ¢ by the number of repetitions of the run to give average va]ues. TalNe- 2
. A 11sts the‘most 1mportant results for Procedure 1.

Tt
- -

- Procedure 2 Ra1se

e < This procedure was des1gned to determine the m1n1mum ra1se that a signal
. would have to be in order to be detected by a ¢raveler, either Wwith the:
ey - cane or with- the feet. Figure 4 shows how the experimental testing _ -
: - station was designed. The materials that were- used and their p]acement SN
¢ - on the floor surfdce are shown in Table 3 _ ;

_Each part1c1pant was p]aced at a d1fferent, random]y selected distance
(one or more feet)’ from the first signal, - and was told to wa'lk straight .
. “ahead from that spot. --Each was then told to stop when a floer. signal Lo
] was sensed, either with cane or feet. If the f1rst signal was, sensed,
. each part1c1pant was told to proceed to see if the remaining ones could
be sensed. The procedure was repeated at. leaSt two times. = . | '

The obsenyer made note of the- cane technique “the signals that werey . ..
SR sensed and ‘the method by which they were-sensed, i.e. cane, feet or.both,
* © After.the procedure was completed, the participants were asked which
: -« of the signals they thought was the easiest to feel and why. Table 4
shows the results of this" procedure

4 - "

The results 1nd1cate that signal 4 performed slight1y better than did 2
~and3, Signal 4 was also seen as‘the easiest to sense. by all of the
L " participants¢who answered the question. Reasons given for ease of de- . - o
N . tection were resiliency of the material, its texture and the height 0 ' .
' . the raise. The results alsd show that the diagonal method was more | -
v efficient as there was a m1n1ma1 number. of “no contacts" during the




R S R = .
. testing runs.’ One qualification must:be made, however, regarding the o
L .. testing procedure; that is, the signals were ‘only 36 inchés wide, If -~ oy
* .4  .they had been wider, the results wou1?/haye shown a lower number of -

| R A e

. 1 3

no contacts, - -

!

"l . \'Pr0cé¢0res 3'%hr6ugh_6: Con?iguratj§n o

+ Procedures 3 ‘through 6 were designed primarily to test signhl*configura~ ¥ .
o tions,-and'eachjpgocedure was repeated at least twice by each partici- o
' pant, going first in one direction and ‘then reversing it. Prior to the - -
beginning of this set.of experiments, the participants were -introduced
to the materials that were being used as signals, and before each ° o
. * procedure they were told the general type of configuration that .they
" would:encounter, . . " .. - o D ‘
. a ) L _ o . _ D
_ They weAp then located as in Procedure 2, at-a randomly selected dis-
. tance fram the sigpals:and were told to proceed straight ahead until
~ théy sensed a floor signal, either with their cane or feet, at which
point they were to stop.' If t ey sensed the first signal in each . . L
. procedure.(in all but Procedure™ ), they were told. to proceed to see if L
- they could. or-could not. sense the remaining ones. o |

The observer mide note of the cane technique, ; the signals that were .
- sensed”and the method by which they were sensed, i.e. cane, feet or .. -
both. After-the précedire\wasicompleted, the -participants were asked = «\'
- which of the signals they thought were the easiest<to feel and why. In
_ addition, for Procedures 3, 5/and 6 they were asked whether the direction _
S ~of the strips or ribbing, relative - to 1ine of ‘travel, made a difference - -
r //(1n east of detection., o ST e - . “__
' : - Do : ' '}.'f-_ T .
- - Procedure’3 (abrasive strips):. } |
The materials used in this broceduré were one inch wide abrasive strips. Lo "

~The layout for' this testing statien is shown in Fig. 5. Table 5 j1-- - o
lustrates the results for this procequre. The results show that s e
signals 3-3 and 3-4. performed better than the other two. There is also = . - E
. -evidence of learning, aS'dttection'impqove with each succegsive -
s encountér. Also, most of those who detected the -sjgnals.did so first -~ >
‘ ' with the cang. Finally, there seems to be no significaft difference o o
. . .In the detectability of signals when the data are categorized by cape " . .
. “technique. T R sty R ST '
S TR O T T R e
. -Four=of0%he participants had no prefér&nce regarding'signal.c0nfigurp+] ! . o
», tion. OF the four that did, two liked 3-3 the best and ‘two liked 3-4. - !

. The reason for preference was that the size of the signal was better,. . , ' * .-
«1.e. the larger areas were much better than the sma]ler ofes.. The - - |
-participants-also felt ‘that this material couly be a -good signal for -

: the feet of the traveler as well, although some found the abrasive sur- - .

% . face unpleasant to.malk on, B T R

L N -~

» o7
.




rthe’ d

_ ~warning travelers of upcoming dang
of floor surface materials that they feit would be usefu

.. . : o . - Y .

Pr edure 4 (abrasive areas)

An abrasive nateriel arranged so as “to cover different areas. was used
in this procedure, The layout of the testing station is, shown in Fig “6.
“Table 6 shows the results for athis procedure : _ _

" The results show that all three tues® performed about the same. Most

~ participants sensed th€-signal with their cane,: but cane technique did -
not make a difference. Three conisumer. testers had no preference re-

garding signal configuration Of thosewwho did, foun 1iked the 1arger, L

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

Ws confusing and not very helpful. Only one participant preferred Sigq |

nal 4-3 over t.he others.’ .
«
Procedure 5 (sma]l area mat) '

Two 6 inch by 36 inch pieces of ribbed rubber mat were used in this
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 Tablg 7
' shows the re‘sults for this procedure.

The results for Procedur‘;e 5 show that a httle over one- half of the
participants missed these narrow strips with their cane but detected them
with their< feet. When the data regarding detectability by cane are exk
.apined, s‘ignal 5-1 performed sdmewhat better than 5-2.  The reason for
this seems to be the directio g of the ribbing, 1.e. it is perpendicylar
to the 1ine of travel, This finding was also reflected in the preference
- question, as four of the five thet stated a preference. opted for signai

. 5-1 because’ of y(direction of t{ie ribbing . .

Procedure 6 /('(arge. area mat):

One 5 fgot by § foot piece of ribbed rubber matting was used “in this
procédure. Participants approached the mat from two directions to see
if thé direction of ribbing relative to the 1ine of travel made a dif-
fepence. Figure 8 illu.strates the mat S dimensions and the station s
1 yout ' . ' '

" AT of\the participants sensed the signal coming from both directions, .
with bpth cane and feet. Seven of the eight detected the difference in-
*ection.of the ribbing, and three of the four who stateda prefer-

ence
..cane,

'.Overell Preferences and Couments

. ‘F .
f

| After complet‘ing ali of the procedures, the parti ipﬁ‘nts |were asked: 'l)
- to ind.icate which signal.or group gf signals would be most helpful in -
s, 2) if“thére were ?ny other types

as e‘signal

‘ v

3 fked the ribbing ‘the best, whgn it was perpendicular to,the line of .
‘travel because it produced 4 wash ard ef fect hen encountered by the : '

'.'-.
3
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. /and 3) whether there were any types of floor surfice materdals that

“they ‘had strong negative feelings aboyt. < _ o
Af}\gijthe clients preferred the larger area rubber matting. Reasons
givensfor this choice were: 1) a larger area provided more of a warning
“than a 1er-one did, “2) the te ture (fibbing) and the resiliency. of

" the material made the signal dist nctive relative to the floor surface, .

o between each, ind ividual Brick_ block--spaces in which trayelers
. catch their*ganes. - S h V ' S -

Type and Texturei -

.'and 3) the ubber_provided a distinctive sound changg-rela;ivg.tolthe'W'}'

floor. surfaéen\\} o o | | .
A number of surf 4es'subh as Cakpet,_wood and ﬁeful slats were men- - 5{
-tioned as prsib]g\Q:rnings_ofrimminent,danger.ﬁzHowever; the ¢onsensus

+,0f the consumer. festers was that apy distinctive change in thé floor sur- .

face would be helpful,\as long as it was consistently applied.

* “In-answer togthe question™ egak&ing_floof'sﬁﬁfacés that they didn't . 'L

like, the participants nd \masonry and ceramic tile floors. The -
. problem with these surfaces is_not the material w®If, but the spaces '

Anaiysis; Conclusions and Recommehdatioﬁs_"

" The results of the laboratory éxpehiment'indicate'fhat there are at

r -

least five important factors to be considered- in design of tactile -« -
warning signals:- 1) the height of the raide,. 2) type and texture, 3)

-':materigl contrast betw@en signal and Floor surfagg, 4).depth'of'signal

and 5) color of signal and placement.
" Raise: H _; - _- R . . e
The signal should be raiséd.from the floor_surface at least 1/16 1nch.'"

bug no more than 1/8 inch.. Although a cue with a raise of 1/32 inch was
sensed during the experiment, the number of misses was sufficiently -

- large enough to conclude that a slightly higher raise should be recom-¢ .
mended as a minimum, This Hould raise the probab?lity of signal detec- . -
~ tion to a more acceptable level. On the other hand, signals raised

more than 1/8: inch, are considered unacceptable because they can become - -

) - tripping hazards. In fact, the building maintenance industry tends to’

‘avoid materials with a raise greater than 1/8 inch, . 2

- .
v
¥

AfSigna]'éove}ind'é iﬁfde aré&'ié'mOré-écdéptébiéithan;g_signa]}con-

ore acceptable than.a noppatterned one,

“'Al\sistjng of a single, narrow strip, . In addition, a patterned or,routhy"'

. Wextured material

Y ¢ -

_.Mqteﬁial'cbhtrast:. | ' SR

T e

1

"\ There should be a recognizable cantrast between the signal and the

o Hflobr‘surface; Therefore, materials used as signals should be consfdéf; '
- . ably harder or-softer than the floor .surface, ‘Table 8 shows-a ./ -

8 "/ .
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. .smaller the signal needs,to be.
.- . the larger the signal.:
" . < rubber matting was placed on a cement surface
~.materials is very high.
material,

_.'performed very wel
- . larger areas would have been needed

- through 6.
" deep signals were unacceptable.-

- of the 11 inch and 12 inch signals.

2,82 feet) were examined, the 11 and 12 i ch signals also -became:un-'

~Color and Placement* "_ K ‘;‘ : ;'5; o

comparison of materials based +Oon the above criteria The‘contrast in

mterials affects the size of the signal.

For -example, in thé lab ory experiment,. ‘the .

e contrast in" -

In addition, the matting was a very resilient

This résfliency added more to: ease recognitioﬁ‘by its feel

and also by its s und as the cane touchgg’ Therefore,.the signals
titut

Conversely, théT%.tser the contrast.

Had tiles .been su ed for the rubbér mat. "

.

Depth of Signal o .' e

_ The signal must cover a large enough area to- have a high probability‘of
" ~detection.

“tween the hazard and the beginning of the signal (see Fig. 9. )

The critical dimension is depth, that is, the distance Be- -
~The«- .
recanmended range of signal depth is between 18 'to .36 inches.’
figures were arrived at by first examining the results 6f Procedures 2 -
From.these data it was copcluded that the 5 inch and 6 inch
On_the dther hand, the-data from these "
procedures did not .provide conclusive ‘eyidence as to the acceptability
‘However, when the data’ from Pro-
cedure 1 (stopping. distance--minimum 1.1 feet,.maximain 4.0 feet,' average -

acceptable, because they did not provide enough.time and space following
detection to be efficient warnings. The data from Procedures 3-and 4 on

~ ‘the performance of the 16 and 18 inch: signal; indicate that ‘thése sig-
nals performed well primarily because ‘they were deeper than the others
- and provided.more time ‘to senSe. react and stop 3

L z ¢
.

R

- No. data were collected during this phase of testrng that directly res
“lated to signal color and ptacement, although it was generally felt that .

the color of the signal should contrast with the, color of the hazard, and.

‘that the signal. should be. placed at the top of each staircase and:'near

the edge of any drop off or platform.* To aid in detenmining color and.
placement, John Archea, of the National Bureau of Standards ‘Was con-
sulted (Archea. 1976 a, 1976 b, Note 9) g

. .ngfstaircase hazards. it was concluded that the - signal should" contrast
s19

nificantly with the color of he hazardous iarea, but should be the .

same-as that used on the approach to the signat. This would‘highlight

‘;'. the hazard and aid sighted and.-partially sighted persons in’ differenﬁ-
. i_tiating the hazard from ‘the approach o ;; A T B

~ * )-“h

inal placement was more difficult to determine However a general

guideline wa's develgg:d which states that there.be an intervening area _
signal and-the beginning of the staircase hazard, .-
" ‘and -that- the signal;not end at the exact moment that the hazard begins. -
- In addition} this area would be the same color as the hazard, so.that °
-attention can be Qpcu

betweén the end of

on. the upcoming a}nrd and away from tbe signal |
R TURIORY
. ,\ . N N o *; . .-“0'.

V4 .
“The higher the contrast. the f\j

These

.:;.(_....'
\
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‘ c“ - These f‘i_hdings only apply spe€ifically to signals used at» stairfcif.
... Y .and not to those used at other hazards, such.as intersections o ks =~ . #
1 % 4 v :and'streets or on subway ‘platforms. -1t is felt, however, that- tactile = )
» .+ floor signals can be u}ﬂized to warn of the other hazards as well as, '
.o S ‘ ' R

_ 4 staircases:10 - . | .
. - : - o _ e . . 4‘@. Lo ) ' L L ‘o
% v Summary Of Recommendations- -t pA TR L

_ .. Based .on the andlysis of results and d'iscuss_ions'thh‘consu]ta‘nts; the’ \
s N ;‘f'eﬂovg'iry a‘re;recomnendations‘\for'design-‘of— warning signals: * o

B T AN .Sig_ria‘]s should be raised at teast 1/16 inch.but not - S o,
Tt e - more thap 1/8-ifch. , SO e L

2. $ignals should be patterned-or roughly textured and :

-, Cover anvarea. . : .

3. There-should be a recognizable contrast tn resili-

“ency between the material' of the signal and the.

- material used on the floor surface. S

. The.signal should be between 18 and 36 -inches deep

~and should 'bé.ins__ta.ﬂed along the boundary~of the S

- hazardous area, except at stairways where an’ inter- o, T

Co e 7. vening.area between the end-~of the signal ‘and the - - ‘, -

| /{\ "o .. . ' . beginning of the hazard should be provided. = . o e
RAAREE ” 5. The color of the signal should be the same as the = S

[ o surface of the approach, ‘but contra'st significantly M

N - with the color. of the hazard, . - | '- G N /
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2. Gait = (60 sec/m/8 sac) x‘20 ft. = 150 ft/m

-1, Number of steps betv.een signﬂ sensed and place where person
' stopped = 1 step = 1/2 pace : v

2. Stoppinfdfstanee = 1/2. pace x 3.1 fﬂpace =1, 55 ft

e Stopping Distanco -

¢

oy ¢
S i
. -t e °
B e "
. H y .
v zf(' o ‘
- A . 4 V".b —~
’}‘ 3_ . - D b .
-
. ")' ;1 .
v . " ’ _H .
: - ¢ ‘ : . n ’ * '
Figure 3: " Phase 2 - Proceduré 1 (drawing not to scale)
et ’ "/ o . o ‘o
i v
‘Table 1: EXamp1e Calculation of Pace, Gait and Stoppng Distance
Pace s - .
1. Number of steps to walk 20 ft = 13 steps _
2. Pace s'zo\f\mwz x 13 sfepy'= 20 ££/6.5 ft = 3.1 ft/pace .
Gait. ‘ ' | K
- 1. Time .to wa]k 20 ft = 8 _seconds, , .
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E ( o Table 2: Yy S e
1} > 9, R
. _ ) . ] R PN
. > . E s d ;
. & : - _Average Minimum - Maximum '
Pace S 3T ft T 30ft asfy L
© Gt St Ts2ft/m. 164 ft/m - .186-ft/m P
_ ' * (less . (less (less 7. S :
‘ Stopping Distance : b tha:r)2.82 ft than)l.1 ft  than)4.0 ft -
_ Distance Between Forward Foot and 209 fn- 3.0 in 37.0 in e
e Cane After Stop - ot ’ S Lo . SRR
L " a. touch technique only (NeT1) 27414 37.0 i 18.0 in °
B - b, diagonal technique only (N=6) 9010 . 3.04n 13.0 in ~
. 4{ : . —Rh— 7 = Y J
L o " -\ -,
o . - . .- . :
Ve * "
B ‘9 b
. { .,"' R & . R, . . . 1,
-7 7 Table 3: - Materials and Placement for Phase 2-Proce'du_re' 2 . : )
. o - "“' . . . , ‘ ) . ) . S
ooy T Rﬂse — . . - lTotaT .Cue  Cue X
Material . (in tn) Descript1on - Depth _Width -
- 1) Magking tape. /68, 6~ 1%36 in strips at 1 in 11 in . 36 in
(2" 1ayers) - - - v lintervals - ' A .
2) Abrasive strips ' 1/32 6 - 1x36 fn stripsat 14n  114n ~ 436 in
R o C ' . \. intervals - ' ,,
o _ 3) Abrasive area ' 1/32 \ - 12x3':119rea M2 e _.36 in -«
_ 4) Ribbéd rubber mat 1/8 1"~ .12x36-Th area with gibs. 12 in 36 ‘in
bi s e S ~ running ‘.perpend1c¢r to a :
C e ' . t. line.of tryvel . v
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" Figure 4: Phase ? - Procedure 2.{drawing not to scale/all dimensions in
Co inches ' . . L S
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c 'Table 4: m Phase 2~ Procedure 2/Raise (N = 18 triais by 8 consumer S

. o esters) Ca e _ «

- Both Techniques o Diagoﬁa—T Tech-  Touch Technique Joe . |
Combined - " nique (N = 6) (N=12) ' B
(1) . (2) -(3) ’(4)_ (1) (2) (3) (4). (1) (2) (3)- (4) L }n

Signal sensed " 0 13 1N 15 0 5 6 6. 0 8. 6 9%

Number of occasions 8 5 7 3 .6 ‘1.4 0 12 4 6 3
- fpot sensed C :

R

Easiest to.feel® 0 0 0 5. =~ - -

“Three 1nd1v1duals were unable to decidef which signu‘ they felt \‘as the . ' o f
easiest to sense. - o - 4
. ; |
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‘Sonséd by feet only and not by cane.
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Figure 5:_ Phase % Q_Procedure 3'(dqu1ng not to scale/all dimehéions'in
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Table 5: l_!gsul',ts'for‘ Phase 2-Prdcedu43/l\brasive §fr1ps,.('N-.= 16 trials by 8 °
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o Table 6: Results for Phase 2-Procedure 4/Abras1ve Areas (N = 16 trms by 8.
consumer testers) _

‘Aggregate Data L Prﬂ’ry'mrec'tion". - Reverse Direction®
! w . Sensed by: - 'Senséd by: : "' Sensed by: . -
Signal Cane Feet Both* Not _Cane ‘Feet Both Not- Cane Feet Both Not
1 0 9 1 2 4 4 17 e 2 s - 1 2
Co42 0 - a5 50 -0 - 3. 8 .U 2
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. Table 8: . Signal/Surface Combinations with . o
/ Perceived Differencgngh Hardness L e

» <

>

.Signal Material - Walking Surface Material . -_ . o

cancrete, asphalt '~ carpet, wood, resilient .
. . _ o ’ . tille, sHheet plastic, rgb- :
s o " . ! ber or ‘plastic cushion 3 . \ U
brick, quarry tile,- carpet, woed, resilient " -, .
4 C stone “tile, sheet plastic, rub- . =~ : \ .
: . : . - ber or plastic cushiona : . oL

' s-heet plastic _ . all ‘surfaces except resil- ' ; T - ‘_‘ g
'.ienttile' . . IR

_'rubb* brl plastic © all surt‘aoes except tight-‘ e T ' o (“ T

. "y . cusion? ;e ly waven carpet with a . A , Coe
1 ) - v -, ,’ . stlfr'tpiltz/ o o . o

. .' . . N . v
. carpet _ all surfaces | cept rubber : J A : \
: or plnetic eus lOn . o : : " . S

) : . . . ﬂ_e,g.; cus_jhionﬁ tennis court surface’ I ) '
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.:Ji ed,Methods*andJFindinQS’Q'Phqsg 3 IR . R

Pur‘Oe ‘7l_/.,'“ lw. - v ) - . o ‘;.

Vo

o Ther ur$bsenof.th?s-phase"was¢to test-the'redbmmehdéd'téctilﬁ wrning 4 %
v, .-, . signals in an actual building, In"addition, an experiment was designed = - - -
- A R < est.the use:of_naised numena]s on-an e]eyapor-control panel.

Pyrticipants , . . SO ,
fve.participants were tested in Phase 3;'ﬁ]1_of whom participated jn Sy
hase 2. Each traveled usin'g the Tong care 3nd was considered an aver- - AT
.-/age traveler, based on performance in Phase 1. . Since the protocol was® T
- _./an important factor in Phase 3, -individudls were chosen brimarily on =~ 1
. . their ability to communicate their observations -during the testing pro- o

# Cedure. ;|

The Experimental Setting and Procedurds __'>V4“- S T 3 \
AP B R | ‘ '
, _ Three floor levels of Newhouse 1, a ggmpus academic building at Syracuse
o .7 -  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. Thus, confusion in
-+ the rogte-wou]d_not;ﬁntgrfere;with_warnfng signal recognition,.-. - - "

-,

.Tactile floor‘warnings were instalied at the ‘tops. of all ‘staircases along - .
| -the route as per Figure 11. The depth of the signals varied; h8wever, $o .
., that this aspect of the warning signals could be-tested. A minimum depth. - .
i 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_]ev_e].-l and in the basement (see Fig. 11), - - B o
- Each: testing session consisted of a prewalk briefing, a traverse of. part o
| of the building, two m??pingzexercTSes, a debriefing interview and a v. =
-\ protocol of the route.. Lo - S TR B .

\Before proceeding with the walk, a briefing was held to explain.each of . °

\the five procedures‘to be completed and to familiarize the participants g o § L

<. Wwith the materfal.used as tactile warning signals and the raised numera]!“' o

. Ramiliarization consésted of simply presentin?'samp]es of the warning: * - -
“slignal material and the numbers to the participants and giving them some.

L;)(*f' " time to become familiar with them, TR

- Prifor to the beginning of Protedures 1 through 3 (in ‘the case of Pro- - .
-cequre 1, prior to each of the two ‘segments), . the participants. were read - -
$# © - a setof directions by the observer to help them negotiate the walk.
: - Aid\was given only-when it was solicited or if a ddnger to.the partici-
pant was perceived by the observer. Figure 11 shows the route used in-
the.\first four procedures by segment. ” . : '

'.-..nQ, As th subjecfs proceeded fhrough-the routé, their ne]iance'onxthe't65§11é _1 :

S Cel “ TR

© L . T .
N B . . . » .
N . -, - . :




. In testing the taised numerals on the elevator contro] panel,. it was .
- found that'some of the participants had not been trained in the use of -

e

A.I’v

'Fol}owingj}rocedures;T and 3, participants constructed maps of the rout

, as in Phase 1..'The final procedure-in- this session consisted "of § pro-
. tocol designed to help in constrycting each person's image of the -route. .
The participants-again walked the route apd were asked to provide a nar- . -

This. narrative was recorded'forxlater'ana]ysiSAalong'wﬁth the tactile L E
'ma-ps\;\_to obtain an idea of the participants* image of the Newhouse.l route. N
: . B : _ L _

" ‘numbers were used, they would learn their configurations and.would
' definitely use them, - L T e

.. Thase participants who did useithe numerals found them difficult. to.read, .
-~ .although they were able, after some practice, to use them’ successfuMly. o
Their feeling was ‘that the height  of the numerals was acceptable »(1/2 e
‘inch) but that the stroke width (stroke width-to-height ratio = 1/16 inch
to- 1/2 inch = 1:8).was too thick, "thus causing a crowded figire that

. @ larger - stroke width-to-height ratio.

arning signals and their performance in using the rdised namérals on the -

elevator control panel were observed and_recorded. N

¢ " Y

. Procedure4 was'a straight-on approachto a downstaircase, ih front.of i

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 1nd4v1dua1'approqqhed a falling hazafa.head-on, and at full gait, .

o

rative of their ‘impressions of the envirorment they were walking through.

B A
A
=

Results\and Conclusions
.. [y . B

The results indicate thatithe“lB'ihch'signaI &qpth‘wés]sufficignt in mbst-_t '
" cases.to warn participants of upcoming falling hazards in this particular
building, The occasion in which a,_deeper 'signal would have been better. .

was in Procedure 4, where an 18 inch signal was installed at the top of &= -
a staircase that Was approached straight on. In this case, a 24-inch -~ -
signal would have been more acceptabie. These results should be qualified.

by the fact that the ideal resiliency contrast (resilient rubber mat on . o
terrazzo or granite floor) was maintained. ‘Signals with minimum depth. . - .

‘were possible in this situation, but the-depth wouldvhave to be larger

with less contrast. = - \

~ Arabic characters; -therefore, they found the raised numerals very dif-"

ficult.to use. However, all of these individuals felt that if Arabic -

-

was difficult to'read. A-sharper letter was regommended, i.e._ong w1tQ

. ) | i IR s ¢
K]though the_hypothesis_regardihg.building=imageab11ity was not directly - = - B
~-tested in Phase 3,.the‘results that were obtained seem to indicate that  ~ - 7, .
- the Néwhouse route was Ore‘jmageable,‘aﬁp,;therefore, easier to negoti- . . Ve
ate ‘and map ‘than was«thS\gz e 1 route. The first major enyironmental o
factor. which helped enhan the imageability of the’' Néwhouse 1 route was .

the -absence of large numbers of obstacles and noise to distr ct.atteﬁ-;f“l ' f
tion or mask other cues. :Thys, the-aVailable environmental cues and . -

'-']andmarks-were-strgng in: stimulus value.and were easy to read. .- . . ',“
. ) . oo . X . 'S ‘. . 5 . ) . .

. &7
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In additjon, the symmetry of the building and the présence of *strong
c'and congistent. edges over the majority of the route helped to-improve -
-the "imageability of the building. -In areas where these edges were weak,-
e.g.-the first floor landing and open doorways near the staircases on -
~ the second Moor, .the participants .encountered probléms during the
walk-gnd.afterwards when trying to map the route. . . -« .
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- and we will record your remarks, ‘.
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' Phase 3-8riefing and Procedure Directions - .

.There are 5 procedures 1n this sdesion. During the first 3 procedures you . o .
will be following a route around the bpilding, but our méthods will be o o
" somewhat different from the ones we uskd during your £Yrht session at.Slocum. . R
Hall. ' We will read ybu the directiond befora each procedure and repeat. . R o
“them, if you wish, 8¢ that you compldtely understand them before you begin.

‘A major goal of today's session is to test the effectiveness of our proposed.
tactile floor cues, The-cues'will be Mcated at the top of all staircases
“and' in front ‘of the elevator, Some cues will cover a larger area than others.

This s an example of the material we are using., (show and tell) ’ ' K
Now we'd like to give you a quick outline ‘of each procedure. Procedune 1 R
( has 2 segments and you will start &nd finish {in the area you .are now ! anding ..
~ in. After complet&da this procedure, we will ask you:to map the route that -
. L 4 -

v

you walked.'

C b AN SN L
- - - . . . . . . . . - H ) . o o
During. Procedure 2 we will be testing, raised numerals. on the elevator’ control . e
* panel and elevator door. jambs. On this board we have an example of the < . T
characters that will be on the actual panel. This is not, however, an actual. S .o

replication of the panel-~the characters will be in different positions.
. -(show and tell and test recognition) R .
¢ o o o ' '
* Procedure 3 will be similar to the first procedure. Y&B will be asked to
follow a series of directions and walk a specific route. We will ask-you

to map the route at the end of"his part Also. ' Coee
After the third procedure, we will teview the first th'ﬁg, using a dgbriefiﬁg ﬁ. 1)
.questionnaire similar to the one ve used in Slocum Hall.. o P :

. . T ) : L - . S
Procedure 4 1s & short walk designed to test a tactile floor cue and it will o ' C A
not be mapped. AN ¢ ' : .

- k . . . . . . [
3 - B .

% Procedure 5 1s a "protocol". During this part we will Jalk the entire route  °

" -again--informally, - We will ask you to describe the building as we walk along
— Y - . . - ' ' . - 4
Lé;‘ué;teitéraﬁ;, as‘before, that we are teating‘the:buiiding and not your
ablli;ies. If you have any major problems we will be nearby,- Any Questions?
Lets begin, . C o S . '

'
N

[ ' - L4 .
~ N , . ”
You are now standing on a 'rug by the entryway of Newhouse I, Straight aheag
of you is a staircase going up to the next floor. The staircase consists of -
.. "a few stairs with a ‘center railing leading to a large landing. Set back '
further on the landing and to your right are a%larger number of stairs con- .
tinuing up to the second floor, . Tactile floor cues are located on the landing . ‘
7' <and at the top Jf the staircase. Please proceed straight ahgad 'and all the _ : ' s
way up to the second floor, When you get to the-second floof turn right and ’/(' '
'stop, (Repeat) At the top of the staircase you will receive directions for . ]
the second segment of part ‘ene. o . . R ' :

Procedure 1 - Segment 1

. v
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fPhaSe 3 BriefingAand Procedure Directions (cont )

" Procedure 1 - Segment 2 o N - E

K o &

e

You.are now on the second floor of Nedhod!L I. You are going to ﬁ‘ walking

- three 8ides of a square and you will be making right. turns. * Please proceed

atraight ahead and turn right at each intersection. As -you proceed around the
square, you will feel a regtile floor cue on your right. This indicates that
you haye reached a 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 .set of stairps and straight ahead t o the carpeted area at the entry-

way of the building. (RiieatJ This will complete the first- procedure.

Procedure 2
»

-From this point, go straight ahead until you reach anothet carpeted area.

" When yoy,reach the carpgt, turn left and enter“the elevator alcove. There T
is a tactile floor cue located directly in front of the elevator. The call . »
button will be to- the left of the elevator door. Push the up call button. N
(Regeat) L . . . ) , _ _ _ : . ,

© ’ R ' o \

Now please p’qu G. When the elcvatd% stops, exit from it a couple of paces, « b
turn right and stop.. At this point, Procedure 2  'will be completed. We will o
not be mapping thia procedure. _ ) . o . : .
Procedure 3 : ' LA ’ ' }

You are now .on the éroond floor of Newhouse”I. .Please proceed'straight ahead

.

- and go out of the alcove and fnto the hallway. After you enter the hallway,

turn right and go. ptraight ahead. You will be looking for K a down staircase. on
your right. A tactile floor cue 18 located at the top of the staircase. -

. Please go down the stairs &o the basement floor. There are handrails on both

.,.

sides of the stairs. Please use the handrail. When you get to the basement,
$dlease stog. (RegeatJ At that point Procedure 3 will be completed )
) »

3

Proccdure 4 - S ¢

. . . - »
Straight ahead of .you 18 a staircaee. Please go straight ahead and down the{,
stairs, Theré is-a tactile floor cue located at the top.of the staircuse. ;
Algso, there are handrails on - both gides &f the stairs, ‘Please use the hand- ¢
rail. Stop when you get to the bottom of the stairs, (Repeat)

Procedure 5 . = - - o .

\
This is the protocol. We will read you the directione‘agein. Whifle ve are
walking along, please give us a detailed description of the building. )
Key to Figure 11 - 0 . . Lo
1 - Beginning of procedure . |
11 - Beginnipgg of segment : s e .
4 - Direction of travel . o R - T
_------Route of travel _ . AL
.- End of procedure or segmeqi R : . o
!Il Tactile floor signal ‘ : e
18 - Tactile floor signal depth or size (1n 1nches) A
o~ (in inches) /. - e Lt

Figure 11: (cont.). -,
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Proccduu 1~ 'Sclmnt ) S . S ' S

You ‘are now atandi‘ on a rug by the cntryway of Nowhouu I. S‘trai_gh' ahead ..
of you is a staircase going up to the next floor, The staircase consilits. of
- a‘few stairs with a cpntcr xailing leading to a large landing. Set bak .
- . further on the landing aggd to your right are a larger number of stairafcon-:. 3
o tinuing up to the second floor. Tactile floor cues are located Jon th@ landing "
.y and at the top of the staiccase. Please proceed straight ahead ‘and & the ?
o " way yp to the aocond floor. When you get 'to the second floor turn right and
:;.Ea;_,)

stop. top of the staircase you will receive directions?for
the secogd ngmont of rt one. . o R

» .

Procedurs 1 - chgen: 2

“ SCIEEY.
. You are now on the second floor of Newhouse I. You are. going t;b be walki -

: - three sides of a square and you will be making right turns. - Please procee
. - straight ahead' 4nd turn right-at each intersection, As you proceed around t
: aquare, .you will feel a tactile floor cue on your right. This indicates,that
yo1 have redched -a staircase on your right which goes down to the first 1eve.1.'. .

Go down the stairs to a landing. Turn right on the landing and’ proceed down S

\ * another set-of stairs and straight ahead to the carpeted area at the entry- . -°-
- vay of. the building. (Repeat) 'I'h_ia vill complete n$1rst procedure. r,-
) . -
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wbgc'duu-z' o [ 4 STy
T _ -From thu point, go straight ahead until you reach another catpeud atoa. ’ ;
o - When you reach the carpet, ,t:utn left and enter the elevator alcove. .There, -
o is & tactile floor cus located directly in front of the elevator. The call -, _ .
- . button will be to the left -of the elevator door, Push the up call button. N T : v
' . (!._2,__) ° . . N ) \‘ ) ) 1Y .. N ' o . .‘\ . : . . '\
. ) B . t . . N . . . . - : . . .
: Now please preass G. When the elevator stops, exit from it a couple of paces, _ . , .
. turn right and-stop. At this point, Procedure 2 will be completed.- We will '
*  not be mapping this ptocodyte. _ , .
- - ; / ) .: | 4 | . *
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. Procedyré 3 e s |
_ N - . . _ _
. _ . N - . . _
e ‘ You are now on the ground floor of Newhouse I, Plghse proceed etraight ahead
’ and ‘go out of the alcove and into 'the hallway. -Affer you enter the hallway,
turn right_and go straight ahead. You will be lodking for a down statrcass on
your rixht. A tactile floor cue.is located at the top of the staircase. o
. Please go d the stairs to.the basement floor.. There are handrails on both .
- , sides of the stairs., Please use the handrail., When you get to the basement,
"" | Please stop¢ (Rggcat) A that point‘Procedure 3 wi}l be - completed.,
o Proggdurc 4 Lo | . |
.f. - Straight ahead of you is a staircase, :Please go straight ahead and down the
. s atairs. There 13 a tactile floor cue located at thé €dp of the staircase.
¥ Also, there ar¥ handrails on boyﬁ sided of the stairs. Please use he hand-
rajl. Stop when you get to the hottom rf the stairs._ (Repeat) ’ :
\ sy .\ oo |
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. Recommendations' -; I
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~results of all phases and the. workshop were analyzed, and design recom-

mendations were formulated. These recommendations were then incorpor-

Project staff, consultants and -members of advisory revi

dted into the proposed ANSI A117.1 revision that was thh reviewedby. |
A |

panels. 12

- The recommendations. 1isted below (indented), therefore, are based not
~--only -on cpnclusions-reathed‘in:this-study, but upon comments and sugges- -

: ftions.of-pon;u]tants'and pafiel members as well. Commentary has been - = -
_ (. .added here to further clarify several of the recommendations. . Also, -

all these'recommendatiqns are .not necessarily incorporated 1nt9 the

-~ final ANS-WStqndard.

| /r - .:’ - f l{,: ..i _

’ bjects %that ére potenf1a1}y7hazardous-to peop1e,w1fh

BN “" gevere impairments of vision.shall either be detectable

N

(.7 .hy the use of ‘long cane techniques or removed from the
" th of - travel. . e

-

- It'Was'éo cluded that dog guide uéeré generally have fewer prdb]ems av61d1hg ‘_ o

'obstac]es-andttrave1ing thgough irregular spaces than people who use canes.:

- Therefore,: environments designed -to accommedate cane users would also be :

.more barri:r free to. the larger population of visually impaired travelers, -

R ecommenda.
impaired_ar as follows:
S§

1. Site Furniture: If site furniture is built in as part -
of permanent construction, then ‘it shall be located and
designed -to allow free passage and ful] use of site
nrenittes. _ . . S - _

zard Fyee-Zone: - No rigid,. ‘hard object shall project
~down into, the space above a horizontal circulation.
path Yowen than 80 inches (2030 mmg.v'No-object'shall
* project mare than-4.inches (100 mm) from. the side into

\

the space above a horizontal circu]ationmpath,*be]OW'this\Qeight;' |

3. Overhangs: | If a piece of permanent'builﬂLin-site furn- .
o 1ture,-suth-as a té1ephone-enc]osure,'garbage'recébtacle,',\
mail box, etc. s mounted on a wall, pylon or post and
4. has an overhang above the detectable area of people who - \
. use:long canes (see Fig. 12), then such overhangs shall’

. 'be no greater -than ® inches (305 mm) in any direction
from which a person may.approach. ‘Overhangs shall be - *
measurﬂhhfrom.the'faCe of the ‘supporting structure at - )
the grouhd to ! e vertical projection of the leading .- .°

. edge of the obJect onto the ground, - . - T -
4, Bouhd@ﬁiei.of Hazardous Areas: /. If a hazardous area ex-
~ 1sts next _
“beyprovided to help: blind pedestrians avoid falling into
- the hazardous area (see Fig. 13). . s '
5. Walk Surface .Irregy arities:, Gratings'located.on_walks
- P11 have spaces no greater than-1/2 inch (12.5:mm) wide.
Sk L - S T

ions made specifjca]ly to deal'withoobstac1es'and the visually.

\-

0-a walk or in pedestrian areas, a means shall ) ’

\- .




The max1mﬂm vertical d1Sp]acemen!'of surface changes sha]] R
h

be 1/4 inch (6.5 mm) Gratings ould not be 1ocated in

walks

warmng S_gnals ‘

Tacti]e warning signa]s shall be used to warn people w1th :
severe visual impairments of extreme hazards of fa]11ng

or veh1cu1ar traffic hazards in a path of trave] j-‘_
1nd1ngs of the study was the usefu]ness of . tact1]e f]oor

:_'Ohe of the maJor'

' warnings as cue$- to upcominig hazards. It was concluded in the design work-

- shop that. the. warn1ngs should be used only-in situations where extreme

hazards exist, The principle application of this recommendat*dn is 1n-:f'

situations. where stairs lead down, dlrectly in ‘the path of travel, on

.+ transit vehicle loading platforms or on edges of streets. havlng no curbs; h
g Recommendat1ons regarding the features of thenwarnlng $1gnals are as fo]-

CTows. o o k St

—

"0 Stairs in'h Path of-TraVel and Passenger Loading P]atforms-

S§a1rways should not be located d1rect1y 1n a path of
thavel. If stairs are located directly in a path of -

travel, then tactile warning signals shall be prOV1ded

that meet the requirements for tactile warnings set S
.forth below. These signals shall be provided at ‘the - T
'-.top]gf stair runs and -shall be located as shown in F1g

v '144
Passender loading p]atforms for public transit veh1c1es -
. supways and elevated trains) shall have tactile
,vwarn1ng signals located a]ong the entire edge of. the
p]atform not protected by guardrails or wa]ls

Tact11e warning signals for sta1rs in a path of trave] and for passenger_ !

' 1oad1ng p]atforms shall have the fo]]ow1ng features

=T, .Conf1gurat1on: Regularly spaced ‘continuous pattern
- of strips running parallel to the edge between a c1r- E
culation path and a hazardous area. - L
2. Height and Spacing: ' As shown in-Fig. .15, .
- .3. - Appltcation: Grooves within a walking surface or ap-
o p11ed surface area are preferred. If ‘applied strips
NP are ‘used, then they should be fastened securely
. 3ugh to eliminate the poss1b111ty of de]ami ation::
. e Figsr15). :
4, Nidth Rerpendicu]ar to Str1ps 24 inches minimum if
< . the mate\r1a1 of the signal has adifferent perceived
‘ hardness‘than the mater1a1 of the preceeding wa]kjng

RO . L . : . .
R S : 57 - S .
AR ’ R ‘\ g : - ' 8 E s :

- e




. . - -
.. ) .
e s —— 1

- »

«

" tqf_ihtggsectiQnsfof'?edestr
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* ' the signal cannot be perceiyed as a gifferent hardness. -
. 5. +No other walking surface on-a site or in a building '
shall have the same pattern as the Yaﬁning'signal, '
o R .

. ian anq_VehiCulaf Circh]ation-Paths{ A
~ If intersections of walks with streets or other bound-* o
~ aries between pedestrian and vehicular circuTation areas - R

. ’\

—

are level and'ﬁlushk then such boundaries shall have' . - R

_ . +tactile warning signals and be clearly visible. to oper-
N pooc - .ators of motor vehicles and bicyclists as.well as -

~ pedestrians (see Fig 16). . N e
. In the absence ofVJ?formhlized use of tactile Warning,signa?s,fCuﬁbs"gn& ,

- curb ramps can be used .to warn of vehicular traffic hazards in the path™ -
- -of “travel, The problem in this case,- hdwever, is-complicated by the fact:

]

that curb rqu installations have Béen inconsistent and, therefare, havé. . . .

become- a hazard in'and~of_themse1ves; “The most dangerous type of curb
. rapp for. the wisually impaired person js one that is installed at .the-

- apex of the curb’ (not within the crosswalk) and whiop directs pedestrians

.. (see Fig.17)., .,

LN e . L4

" with.severe impairments of vision ‘towards th

ATthough'a number -of ideal Situations were considered, they were ruled:
—outprimarily on-the basis of high cost.. However, two recommendations
for<?:sta111ng curb ramps were ‘developed. If they ate consistently.ap-
- -plied, the-visually impaired traveler will .be better able to ¢ope with .
~ them. These recommendations are: - - o+ . - ‘\* g
1. .If marked street crossings are provided ‘at intersectiohs, -~ . .
thén.cur? ramps shall be within the markedibOundary (see o
v Fig, 18A). - . S I ot
2. Ramps at .the radius (or'apéx)_6?*burps.§hall.have sides -
-~ that are parallel to the direction of street crossings - -
(see Fig. 18B).- : ' - g ,

. ) --(__-,{(' to

~ Ramps in Buiidings:

- -tactile floor warnings should be installed atfthe .tops of ramps in build-
"ings also. However, it was concluded that tt
cues-and the ramps did not fall into the category, of extreme falling

. During the design worksHop held 96*16w1ng Ph;Ze I, it was suggested, that

» Handrails as Warning Signals:. - o L ' - e

- Another stairéase'warnﬁng.signai and mobility aid for the visually 1m-‘.
paired.is the hamdrail, The recommendations for,handrails, applicable to.

the blind,.are as follows: ' _ . G
1. Continuity:_ Continuous along both sides Of_:tairs and~{ B

} - 4 , 79 ‘ N B

| , o o _ L

e genter .of intersections o

_.surface; 36 inches (915 mm) minimum if the material of

'\\.\_ - c

slopes of ramps are natural:

-

S S




. ' M
at least on one side of - landings The continuous hand- T
rail should be the inside handrail on Parallel straight R
. stairs.and curved stairs. Continuous handrails on both.- -
-~ . sides of landings are preferred, /P :
. 2, -Extensions:- Shay1 be at the fop

~1-foot (305 mm) beyond top risers parallel with the floor

f stairways at least

-'] o : 'surface,«at the bottom of stairways, at least 1 foot T
- (305 mm) beyond ‘the bottom riser, parallel with the floor ' '
_ _ surface, starting at a point one tread width beyond the
. lest bottom riser (see Fig ]9" _ _ )
Doors to Hazardous Areas
/ » ' o .
' a Door openers on doors to hazardous areas shall have tac- 5! | I

N tile signals. ' These signals shall, be a roughened surface
on parts of the opener that come in -contact with hands: 'z
" The roughened surface may be a material applied to the _
. o ' opener. but. shall be standardized throughout a buildingor : .
v 'N_-'_ . facility P N _ , o
4 \ 3 _ - o _ L L _ oy

'3 ' Direction Finding Information |
o Taé%ﬂle Characters | ___3_ . ;' o i-f' T

. . . /
. , .-~where information must be communicated to an individual
- ,  to identify places such as floor or_room numbers, raised .
{ B . or indented characters. can be used.14 : To be legidle to S
L _blind and partially sidnted People, they. s.h'athave tne B
following characteristics oo e
. - «
1. Rdised Characters: Ra}sed of f their back round at leaig
K . 1/32 inch (0.8 mm) and”at least 5/8 inch ?ls,mm) high.
2. ‘Indented Characters: Iftented at leagt 1/32 inch (0.8
" "mm) and'with a strokewidth of at least 3/8 inch (10.mm),

-

l"\g__;; -+ .yal impairments-do ®ot read braille, thus, raised char- L
' " acters: should e standard Roman or Arabic ‘alphabet = -

- L3 M PRSI PN

| 3._ Type of Charac;es;éhA majority of people with severe vis- .

| o and numbers.16 R A
. -+ 4,. coYor: The color of characters and symbo]s shall con- CRER .
.. - trast with their bacRground (1t is pneferred) that - . D
R ' 1ight,colored characters or symbols shéuld be used 1n | -
_ ”‘bombination with a dark-background. . e,
. ~ "5, Mounting: é'consistent m6unting~height and locatfon 7' et
e 51mplifies inding characters T e e

| . _”j s Elevators 'L/’” __ o SR R
BN Prlﬂﬁmgle ap‘lication Of the above guidelines is in elevators Spec1f-._ S
endations as they relate to the blind user are as Follows:

ic ret




1. AT elevator-hoistway entrances shail hévéff1oor'7"'1,=;”if
- designations provided:d4t both jambs.. Thescenterline - :"
of characters shall be located 57 Feet«(1525 mm)
R ‘from-;heufloor.:fsuch'characters[shall_be.raisedjand
ST shal].be-a"minimdm"digz.inphesu(so m) high: (see

2. A1l elevator hoistway. entrandes shall have visual
. ... and“audible signals to indicate an approachfhg car.
~and its direction -of travel,..audible signals shall
L e -Sound once for the-up~direction and -twice for the
el -down direction, ... 'L L S e
» .+ 3. Elevator control panels shall have the following - .
features: R e R
- A, --Location anq_sﬁze of controls:, as shown .
. P .1nF190200 _. .. B ’ . . '
W Lewe T B, Raised control designations: Arabic ar
. : " 'Roman.characters-or standard symbols as~ - -
. S shown in Fig, 20, located to the.left of
I - allicontrols, . - t-- B
S "~ C. Main entry floor contrdl: " In Jeft-most
column, designated by a raised star at
- the left of -the floor designation (see -
LS ..Fig.20). . o o
' }f - 3 D..” Emergency.controls:. grouped together at.
-7 © . . the bottom.of the panel (see Fig. 20); - .
_ -~ E.-.ControPs not essential to automatic opera-
--1LJ' .. 7 tion of elevator:. located as convenient.

- -« 4. As the car passes or stops at a floor served by the ele-
N - vator, an-dudible signal shall sound. If elevators in
R _ a building are zoned, then such signals shall operate
.- - . only when the elevator is.passing through the. zone it ..
._ N . . .seérves. An hutomatic verbal annunciation of the floor
e ~ number. at which a car stops may be substituted for the -
- 7 - x  above audible signal; S o -

| _'_Rdom‘Number§:

‘Another major application df'%hefafonementfdned guidelines is tactile
_ characters for room identification. Minimum.height and raise specifi-
- cations ment‘pned,above'app]y.hgre also, - ' S e

" 1# room riurbers 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,

¢

|  --Dg$Cript1V°.M‘tériﬂl.Abpht'?ub]ic'Bu1Idings:_',' IR

| | Stgns with descriptive material about public buildings, . . - -

., . .5 - monuments and objects of cultural interest.should have
e _ tactile letters if audio tape devices. or a'sighted _
~ +_9uide are not available to present thg'same'jnfqrmation&,lf_-

L
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provided room identification signs and numbers shou]d
be raised, Tactile maps or auditory instructions:
should be available in bui]dingncomplexes'where finding-
locations independently .on a noutin; basis may be a

= nece551ty (e'.g. col]ege campuSes)

.

Visua] Landmarks

I'S
.

' 'frVisual ]andmarks that can easi]y be, distinguished by -
partially sighted individuals 'should be:'used as orien-
_ - tation cues-at the end of corridors. Such cuges include
) .changes in ‘{1lumination level, bright color, unique | e
. . pattern, wall murals, location of special equipment or B
" other architectural features. (e g.an exterior view). - ' S

-—Information Aids _
The final recommendation regarding direction finding dea]s with informa- h
tion aids. ',~--', A . L . '
’ S ﬁ' ok . . :
It was conc]uded that reliable information sources . ST e e
should be. located immediately adjacent to-main en- . ' S '
‘trances of museums, 1ibraries and transportation term- -
«+ -inals to give dire,tions or guidebgeople who have
o - severe visual impairments. This #Burce'may be a . - wo
N dﬂrect line telephone,. intercom or employee, The o S
© -, o source’ should provide full inforqaﬁnon fpr use of the-_ o ' -
EER faCiiity by the public ) Pl .

‘.
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. a1l dimensions 1pd1cated.,on’extepged'
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“Direction- of approach.

» L . F . C
- Typical dimension 1ine showing imperial.
units (in inches) above the<ling and.
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D e: Other'methods. - such -as
v s railings or bollards can -
o \\L . be . used to.qefiné bound-

, .‘. . v
it il +
. . W ‘. aries.
\ R &:uu "-,, '
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©

reflecting pool ) o : :
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Study and Implications for,Fufhfe'ReSgdréh s

- Summary of the

o : @ T R A D
-~ The §ocus of this study was to: 1) investigate the types;ﬁf'orien;pﬁ; S
. tion and mobility,problems,visua]ly'impaingd indiviquals ehcounter “in L
architectural settings and 2) propose and-test design selutions to e S
: “help alleviate these prolems. In addition, an investigation into CE LS
- building imageability as*it affacts orientation and obility was in- SR
" -itiated. ‘The main objective of the study was the fgrmulation of recom- . " .
. mendations for inclusion in the év*sed_ANSI A117.1 Standard. . -

* A combination of field research, expert brainstorming and laboratory =
" .research were uséd in the study} which was campleted ‘in ‘three phases,. . LY
- o+ Phase 1 of the research dealt primarily with problem identification.: ..~ ¥ A
¥ Fdllowjng this phase, a design workshop was held to analyze the.data,, . 70 o0l
< " .brainstorm possiblé solutions:to mobility prohlems and ascertain areas:
requiring further research., o . . L

., .~ Phase 2 of the research-was conducted in a labSratory which was designed
. to test out proposed methods for warning visually impaired individuals
of upcoming falling hazards. After .the data were analyzed, a method of :.::
~_'using tactile floor stgnals was devised and. then tested during Phase 3. A
. Ina-real architectural setting. | - f o e e

~ Following the completion of ‘the final phase of field research, data and -

' results were analyzed and several .design recommendations were formu-- -
lated.  The major areas covered by these recommendations were: 1) .
?elimjnatiph*of potentially hazardous objects in-or near-a path of travel, .

Se. 0 7 .2) tactile signals to warn of upcoming falling hazards, dnd 3) aids - -
- * gnd informdtion: helpful in directjon finding and orientation. L
.-}f' As an.exforation ‘of the imageability of buildings, this effort has
"raiséd‘more“questiog, than it has answered,-espéciallyxinatzgard°to how
_ .1mageab111ty-affec;5'the orientation and mobility of q%jn raveTers,
_ .lThe-obdectives-of'furth?r-work in this area should bé to: 1) identify -
- . Ccriteria for .the design’of circulation spaces that can help make the . - . . -
~ built environment more accessible to the visually impaired traveler, 2) €. - \
to provide information for those interested in improving-oriengation

and mobility fnstruction for the blind, 3) generate data ‘necessary -in

- - the constructign of orientation and mobilityigidsk(tacti]e and audio - . :

-maps) for the ®lind, and 4) contribute “to-the genera]- theory of direction-

- .. finding qnd'0(1gntatjon.,. TR e

w ot . .
. . B . .
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:Néié7£hat §tét1st1c§{5n‘stual~1Mpa1rmentsfare-éstimated'becéusé of o
s:réporting inconsistencies..  These inconsistencies are due primarily
. “10"the fact -that "ffgrent-def1nitibn§ for'blfndness_are-qsed through-

S Tout ‘the US.

v .

. ppinter and was divided into 16 segments; each segment coincided with
=" one of the 16 steps of’a demonstration route. Each segment ¢contained
z+braille information-about each step, plus:directions needed to get
£0 the next' step of- the route. The pointer was used to keep track -
“of where the traveler was along the route. R L

; %=ﬁ;';fﬁ3;i2;¥3ﬁﬁéqﬁﬁik was'4J5/é‘1hChe§ 1h:d1amete},'had"a'1 1/2 inch -rotating

It was decided -to-work with. cane travelers only, because it was -
felt that they were the critical group for design. Dog guide o
ysers.have: less-of a problem with falling hazards than cane travelers, -
and dogs ‘coull -easily be trained to use additional cues. ' With re- '
~-gard to. partially sighted persons who trayel visually, careful o SRS
© thought about cdlor contrasts is important, and}findingk from previ- *
ous reséarch in this area are available. - ~ | 2 Vo
- ‘When formulating the directions, we tried to make sure that we did. <= -
" not present the participants with tao much detail, thus: invalidating
our procedures. Our aim was to give realistic directions; i.e. those ' . .
- that might be given by a passer-by that is asked directions by a
blind traveler. In order to obtain directions, we posed a scenario
- to a number of individuals encountered along the Slocum-Link route.
- We asked them what their directions 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 final
. form and recorded. . R

- Participants at the workshop incldded: 1) from Syraguse University
. Architecture Research 0ffice - Edward Steinfeld, Project Director,
“Rolf Faste and Steven Schroeder, Research Associates, James Aiello,
Research Assistant, and Bi1l: Sherrow, Special Consyltant; 2) -from
Lighthodse of Onondaga County - Dan McLaughlin and Hannalare’ '
Ketterer, Mobility Specialists} 3) Eunice Fiorito, .Director of the
Mayor's Office for:the. Handicapped, New York City..- -~ .. = _
6. Note that all.of the data'cdllectéd during Phase 1 was utilized 1my .
" the disqussions,' with special emphasis being placed on data gathered - /.."
: during thie post-walk interview -~ gpecifically, problem identifications( -
2 and. design suggestions that were_sjlicited f n the participants. ' .

-~ An dverage'ﬁrave]er'ﬁas'defined as'a person who encountered bktween f.-
; .

three-'to- f1fteen enviirohmental problems during the Phase ) walk; i.e.
within ane standard deviation around the mean. of- 8.6 problems.
. people met the selection. criteria ahd a subgroup of ten, plus . o-.. - M
- - substitutes, was planned.: However, fourgcquld;notAparticipatg;- See

’. Y

. L
e . . .
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'the entire 16 or 18 inches,

- . - . .

P . - .

~ . N - L.

LA S , . L i .

 Féotnote 2 for fatidné1e_beh1nd u$1ng,éane travelers only. .

Some participants felt that they missed the 16 or 18 'inch cues because
of the way the materials were placed on the floor (see Fig. 5-and 6)..
They felt that-if'the.materiq;!had been applied consistently across -
then they would not have missed them;

In his study (1976a), Mr. Archea is fhoroughly researching stairway -

problems and stairway design,

Our project did not test warning signals at Walk/street’interﬁectidns'

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 Tech, University and the reader is referred to that study's - _
. report for information regarding his findings. Testing of warning - °

signals on subway platforms is be:ing conducted by the New York City

Public Transit Authority (1976). They have installed a warning ‘f: -

signal at the-underground station at 49th St. and 7th Ave. in Man-
hattan. Their signal is an orange ~strip, 710 inches wide, installed
20 inches from the edge of the piatform and running the entire length

of the platform.  The mateérial is an all epoxy base that encapsu-
~lates special heavy-duty granules, which protrude above the surface

‘of the base to create a change in surf?gg. -Reports from visually
-impaired perdons who use this station ic

successful; not only as a warning.signal, but as an-origntation cue

ate that the material is. ~

- as well.. Observations have also shown that the majority of sighted

"Several participants were also video ta

.- users stood behind this strip while waiting -- thus,.adding an:
- additional positive safety factor-to th; use. of the signal, ‘

L

! _ ed during Procedure 1, so
that further analysis could be made regarding their use of the

7 tactile“floor signals.

The'prEposédfre91siohs-to ANST AT17.1 were-reviewed’several‘%imes.byf’ 

-an; advisory panel of 120 consumers, consumer advocates, building in-
" dustry spokesmen, representatives of government agencie%, design pro-

feSsionals,and,therapist$. Drafts were sent tg the panel.members

and a series of meetings were‘held with each sPecial interest group.

- which gan fi11 or be fi1

- .the staircase, ‘the warning signal doesn't di _
tfonifo the Floor when people should be looking at the staircase, thus

By'blacing"thévsignal one -tread widtﬁ\sﬁtk\from the first step of

stract: the visual atten-

creating-a hazard_for sighted .people. It also seems to be the con-

~sensu$ that this placement enhances the usefulness of the signal -for =
- both sighted and ¥g5u§11y'impa1red people. " . - L

Raised charactersfare‘easiéf‘to"feel at sma]]'sizes andgafg nots "
susceptible t0'mq1htenan?e problems &s are indented charactersf . °

‘- L4
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15, While it is possible to read a character r _
' - 1s. raised 0.001 in) it was concluded that. readability would be en-"-
- - hanced if the raise were.1/3A"inch,(especially.for ‘the large number

. of blind individials who suffer fro& a loss of- thé sense .of touch, .

"+ e.g. the diabetic blind and the elderly. . = - - EE A

-16.  Although thg actual percentages vary from squrce to source, it is
.-, Generally. felt that between 10 -and.}5 percent of the blind use
~braille functionally. Therefore, if:was felt that raised Roman

: and Arabic characters were more applicable than braille characters
y  in most cases. This recommendation does not preclude the use of
- raised brailled characters where applicable. H wever, -in these . -
caZes; both.braille and Arabic or.Roman charac?grs-shou]d be pro-
vided. - L . T ' C,

o L | L . ; R _—
17. -Past! research shows that the use of -tactile descriptions and maps -

- are used only §paringly by the blind, and when they are, they 3ref'
used by a very small subgroup of the blind population. Audio

descriptions:igg maps axe highly preferable to tactile devices,.~;x\ o

L3

’ -

iskd 1/64 inch (braille

ba A .
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S Glos ry - - _ , B o
| "y ~.~adventitiously blind those who have lost their sight at some poiht _'ﬂ__ . A
; _~;‘ after the age of ?ive _ A - e e
R ¢COngenitally blind:. those bofn blind, or- those who have: lost their ffi 'k”f Q*‘-'t
ot vision before the age of five. (It pas been found that individuals. who Sy
. ;have lost thefr sight " priog to age five function like those born with- o oo
. out sight.) (McLaughlin 1977) e .. o D
- e .
| “7:q_g_9uide the use-of a trained dog.as a mobility aid PO i |
)  imageabil ity £ quality-ing physical object which gives it a high IR
& - probability o 1ng a strong ge in any given observer " (Lynch L .

- .

1960, p 9) | RO c >

independent/traveler._ one who can negotiate m0st familiar and unfam-
“il1ar routes independently

~

R 4

‘,-/ijf‘\\ -information point: a familiar object, sound odor, temperature ‘or tac-
. tual cue whose Tocation in the environment is known but is less apt. to .
- be recoghized or perceived than a landmark e.g, a water fountann -t

‘motor . (McLaughlin, 977) o ,-;_!, o

'landnark any familiar object, sound, odor, temperature or tactual S
. cue,having a known and .exact location in the.environment and which is.” ;ﬁf R
. readdljrand—cbnsistently—reco—nized (McLaughlin, l977) . LT

- all blind: a definition used to determine elegibility for public
-a§sist§nce. if an 1ndiv1dual41r“"'—central visual. acuity does not exceed -
. 20/200 in the better eye with correcting lenses, or if one's visual . T e
.~ field is less than an angle .of 20 degrees " (American Foundation for -
N the Blind Inc., l975 p. 3) : - / -

L o /

’.le ilit ¢ "The ease with which (an environment of): 'qts parts can
. be recogn)zed and can be organized into a coherent pqttern " (Lynch
l96 s P 2 e ,

\

~
."\

long cane: instrument designed as an. extension of the touch sense and e
as a means of protection. It is used as a mobility aid by=the maJority L
of visually impaired travelers. The two principle cane techniques - RN
-~ " “consist of the touch technique, where the cane is held at the midline & ~ -
ER ‘in front of the body, and arcs from side-to-side touching qunts out- ¢
S side both shoylders;~and the diagonal technique where the cane is held -
" ina stationary position. diagonally across the body with the cane tip g» .
.. touching, or just.above the-ground’at a point outside the left ° o
.. *_ . shoulder, ‘and the handle' or grip extending to a point outside the right
= ' _shoulder (reverse for left-handed individuals). The diagonal.technique
.~ 1s used primarily in certain 1imited~€8ntrolled and familiar environments,
while the touch- technique 1s used primarily in uncontrolled environments.. <-

,;:,.;: "{'A‘gggg)users are- often trained in the use of both techniques (McLaughlin, |




A

mpbi1ity: "The‘phy;sica] process' of s'kﬂlfuj]y -na\}ig'é'ti'hg from a pr'e'seﬁt‘v: S o
J <o g ixed pos#ion to.§ desired position in' another part of .the environ- ‘ .
S ment”, in a systematicrand safe manner ‘(Wiener; 1970, p 1),
Tt 4 / . R A

oy 'f'

.

‘e - —orientation: "Thé'mental process of understanding the env‘irlbnmgnt f\ -
- . -past experiences with it, learAing new information about the”environmenM\ .
" from sensory cues, and organizing both Forms of -information in such a-- = .- ,
" © . way that, "...}) moment to-moment .redmtionghips ‘o the immediatg en- s
. vironmerit canbe maintained (near offentation) ‘and 2) :routes, of travel - Tt
from one point to another point.can be effectively g}gnueg (far orienta-

 “tion)." (W'iener,,1970,.'p 1 and Leonard, 1972,.0 40) -
. . . . ) - ' ) .

P

I

dr.ienfatiomand"mobih’ty specialists ';_"'Per‘son respon‘s‘ibl'é. for feachihg.‘?. N
(V1'Suaﬂyjn(QWe . -.individuaTs those techniques which have. proven LN

.

A\ ,

S - -effective in increasing the travel capabiP®ities of the visually dis- o '_ S
R ] .u\_ : , , ] RS 4 o : : . . N :
- abled (msner 197_9 P 3)., o RS . SN
p ‘partial- blindness: those visual impairments where some usable vision —ﬁ\\
’ : s present; that is, where, some ‘degree of light,* color or object per-’

ception, or any,combination of the three \is present. Seventy-five per- | '

cent of those with severa Yisual -impairfents. have some usable vision I

. & (American Foundation for he Blind, Inc., 1975; p 3) o |
. _""\ . \-l,‘. oA t. - 2 .

. \ rodd fcraVe'ler: one’ who' cannot negot‘i*ate,un‘Fgmﬂiar }_outes without first
~ +° being repeatedly guided over each route in order” to become familiar with
T | RO ' e . - . '

4
s’ ’ B . - . . "
o ’

sensg’rxfc.ués: any sound, odor, temperature or taigua]v_stir;lul'us af- L~ .
. fecting the senses,. afd.that can be Feddily converted in dftermining e
‘'« ohe's, po{stion or Tine of travel (Melaughlin, 1977). | .- v

-

ts sé\}'é_zg‘e 'viAsual 1'mpa1;rment: those that are-classified, as Tega1ly blind. p

518t disabilities; pawrgial. or full loss_‘_of sig‘ht;’t'd’fthe extent that ' R
an individug@ 's abNity to perform various functions, guch, as read;ing ’ .
. grapnhic material.or traveling independently in publi¢ -places,is .Timited. - » PR

.

. ~ * ] . N . . -b - b
P . total blimdness: total loss of'sight_n- L e —_
-, trailing: a mobility tethnique where the harid (or ca 'éy;'_i used to. = -
/ - "~ _¥oTTow shqrel ines (edges _formed wheré «stwo surfaces meet), w g -or <
E t

. . hed¥es.. Itis used to ddtect familiar landmarks, determine a sénse of .° .
oo _direcﬁion'.and ensure movement in a parallel 1ine (Murphy, 1975, p 12)_. . T |

.
-

e y visual impairgent: a'ge;\er'é]' term referting to partial or full loss of. _:""LH Lo
L - . Si ht. ! . . . o ® - e, ! . " i
4. ;l‘.' e o . g" . "'. ) . . ) e ) { - o .'. ) T -, N \. , I\.- 0" e .
o __-,;;yisdat travéler: those indiv*i*du'a"ls who have enoughusable ‘or residial . T
) visign that they .do -not have -fo totally rely on the standard mobility .
;© U . aids (such4@ cane, dbg’ guide or electropic aids) in’ thefr travels.. - ~ o . L
T ) e .', . BN - ’ ) . ' : ’ 74 } ' v . ., .




‘Q .. .to establ#sh a good r

- ggpendiqu: Bac?ground Questionnaire y ' ’ N
! .

\‘ tpeaf1rst two ‘'sections of the questionnaire wepe designed to previde’
backdhqynd 1nformat1on on ‘each part1c1pant It was also.felt that
".questions such‘as thosg presented in Sections 1 and 2 were necessaty .

dﬁport between client and questioner so-that the -
> former would ngt €eel i]ll-at-ease when Section’'3 was pnesented Ag-
regate data regarding b]indness, and orientation and mob111ty training
?Sect1on 2) are presented in the section of the report déa]1ng w1th

Phase'] resu]ts . : \ . P $\

Sect1on 3 was designed to prov1de att1tud1na1 ?nformat1on Part 1

‘“measures self-esteem, and Part 2 gives some indication of level of -

* motifation and a¢h1evement The data gathered in this section, were to

" be used to help categorize 1nd1v1dua]s into subgroups for test;ng in,
Phases 2 and 3 of t#® project.” Our hypothesis'was that” levels o
self-esteen and, of motivation and achievement correlated highly with

‘cl traveling ab111ty, that is, highly ‘motivated individuals or those with

high levels of self-esteem would be better travelers than those with ~*
lower levels, If this hypothes1s wer correct, then an indiyidual's.
performance ih the field could be p 1cted by his or her scores in
this sect1on ¢ . /f ‘
N .
The questions used in Part 1 se]f-esteem) are adaptat1ons of those
used ‘by,James-Diggopy (1966). Only one of the con§umer _testers had
difficulty with these questions and could not complete %this part.of
" the questionnaire, Aftq; each of the- part1c1pan;s completed the ques-
%ionnaire their average level of self-esteen was calculated, and after -
/ all 28 persons completed it, a group mean (74 percent) and standard
dev1atéon (12.4 pércent) were calculated. Individuals were then tate-
._gorized by leved of gelf-estéem. The scores of 19 individuals fell
+" within on dard deviation of the mean (61.6 through 86.4 percent)
andk they Q%V 2zdm 0 have'an "average" level of selfresteem,. Thd five
persons with sceke: fhigher than 86.4 percent were classified. in the
"high™ self-esteem group, the  three with scores.lower than 61.6 per~
gent were put in the ”]ow“ se]f esteem group. .
iérvms ment1on\d ear11er, the second part of Sect1on 3 deals with
. motivation. and achievement. In order to quantify these concepts, a
number of-activities, sudgested by Catroll (1961) ‘as beihg important

14

I

RS in the restorat1on and Pehabilitakion of..an adventitiously blinded \ .

9 _
» N
™
K J
3 e
r.
-,
/ o
. N
b

indiyidual's well being, were given scores ranging from one to four to
,1nd1 ate level of d1ff1cu1ty Activities dealing primarily with inde-
lpendence of trave] were 'scored by’ ‘orientation .and mebility ‘specialists
and- those dealing primardly with rehabilitation problems were graded by
Tehabilitation specialists. Activities dealing with travel and-rehabili-
thtion.were scored by both types of specialists. The score assigned each’
actﬂvity was the average of. the scores assigned by the spec1a11sts .

Aft?r epch parth pant ‘com 1eted the questionna1re, a wbighted part1c1-
° on score was calcutated, i.e. the sum of the. assigned levels of |
4 d1ff1cu ty for edch act1V1ty mu1t1p11ed by the-number of times in

p?evuous weegrthe act1V1ty -Was performpd {ne group. méan (113,6) d

.
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and standard’ deviation (48.9) were then computed and categordesfref]ecfing
laverage", "high" and "low" levels of mdtivation (using level of activity
-+ @s a surrogate) were formed.. The. highly motivated group was composedy of

1
five Jnd1vapuals with scores higher than 160.8; average by 19, with scores-
ranging from 64.4 to 160.8;'and lTow by four, with scares lower than 64.4.
‘Finally, the data indicate that in*this case, the hypothesis$ - regarding o
,the correlation between levels of self-esteem and motivation and per-
formance in the field (measured by the.number gf environmenta].prob]ems iy
encountered during the'walk) was incotrect. I the case of self-esteem
~ * versus performance, R = 0., 046; in the case.of motivation versus per- A
&J formance, R =M.127. It was concluded, therefore, that levels of self- -
o esteem and motiva®Mon could not be used to predict. one's level of : s,
. traveling ability in this study. - : ~ '
rw' . . ' . ,. . ) . ) ' - '. . ’ .
: t . ¢ o T L ' ) . LT
* IS v . . i . [ . . N s
- , . # BACKGROUND QUESTYONNAIRE . < . : N
. | y . .. : “ *Phis column 1is for.gomputer o v
e . +{codipg purposes. .
., ° : . - W r - 0 ) .
" Subject ID f ‘ ' A 1-2. - _ ' -
Section 1: Demographic and Physical Environment;‘lnformatio'n‘ S . o -—--——--—~‘-.\ s -
hd . T © * - ] = . . R M
n . . . . S ' .
1. Do you live ‘in an urban' (1), suburban (2) or r Voo L
area? ) - . T
! AN . \ . \
. . 2. What type of structure do Iyou live in? /‘:‘r* R iy
. 7 ( : “Ohe. or two family ‘house- (1} ' , —
: A ‘garden apartment-=" 4 (2) ¢ ' L . .
S, . : medlum-rise aparement «(3) . . , . PN ’
: / ' high-—r_j.se apartment (4) : . - Y |
t t}. . institutton . (5) : ce b_ o .
- hd : / " B . - , . : N ' . . '
3., dpproximately how long have you lived at your present place - \ * . ) L
< of residence? v .o . ' 5-8 . . :
. . R . : . * ~ -
Ca , 7 4. Hoy many years of education have you fad? . 9-12__ .
a { - “u ‘e * T
oo .5. Have ‘you ever attended a school for the blind? , )
v no (0) yes (1) . - : B
. o years . 14-17" )
. { - o o0 '
] . 6. ave you ever a-tten_dqd a bublic or_parochial school (‘in~ ‘ » ;
£« % ¢ludes elemerrt:ary Jundor high, high sehoc;l, college or ’ .. .
. teghnical school)? e K : . .
" ) no®0)* vyes (1) o ' o - & 18 A . C
v ' . years  « P Ay ! .. 19-22
e - » . .
- &4 -
7. Hgve you ever attended afty other private schools except a . ’ .
* \,school farjpfe blindor college? ) ) ' o
{. » - .o (0) Apyes (1) » o i . A 23 N -
v "yeqrg, S v ¢ :, 24-27 ) !
I} S R N . A Z . .
- 4 .82 Are you:Uesexbtly emplqy d? ‘ng (Q) ,ve (1) 7 28_L' :
N . ) C X - ’ 5 . ] A
” R 3 If unemg'lézed,‘s - T0 SECTION 2, ) - . ; \ . ‘
, " . A} * , ‘ . ‘ o P L3
: g, What“is yopr bqcupatdd . " . © ' 29-30 )
[ . ' . . A / ' - e \‘ : e
. L M . '4 M N '




. Section 2:

Is your place of work in an urban

tural (3) area?
. “S

do (0) yes (1)

. R P
- If no, what type o_f building {s your place of wo"'rk?

”~

. .1'1_._ Is your place of work in a public buildi,ng?

. N

<

Blindr'xessrand 0&M' InsNruction _Infotmat'ilon

1.

’s

. ‘8.
9.
,\ \'\_/
. 10,
' - 11.°
t I

v -

Age ",

- L]

At whz_:t ‘gge did blindness occyr?

\

Length of time afflict;d (1 minus 2)

. ) . . t
Are you totally (1), or parti’ally (2) .blind?-

» yuburban (2);ior‘

s 36-37 Y !

34-35_ . . . S

38-39

for distance,,reading, bifocals, gagnifying lenses, pro- .

tective, etc.)

@

. . o
Can you read braille?

. e

’

Ql;n you write brailde? *no (0)

oy ,

e

4

v

“ g (0) . “yes (.1)

. yes (1)

4

[ 4

If yes, at what level (grade),do you' read? (1 or 2)
. : » Lo

If yes, at what level (gradey do ,);_ou_’wr‘i‘te?_(l or 2)

. 40 ,
If bindness is total, SKIP TO QUESTION 10 , o
& . . ) “'
Is the condition stable? no (0) yes (1) oy /4l ‘ _ LR
' s T
Are both eyes involve@? no (0) yes (1) 42
Do you tiave: - R 2 _
a. tunnel vision ~ no (0) ‘yes (1) s 43 -
bx.‘ peripheral vis'ic.m no (0){ yes (1) PN 44 - - '
N - | If yes, approximately R
Cag you see: | No' Yes how far away? .
a. non-moving objects or : ' T o .
features? (0). (1) 45 - ' '
b. moving objects or : o ’ ”
»  featyres? & @0 ib v :
c. light? , (0) (1) 5 47 . .
d. color? (0) «1) L . 48
e, ordifary newsprint without . i , v .
low-vision aid? (0) (D), 49 ’
f. ordinary newsprint with low- _ ] ) A
, vision aid? : o (0) (1) 5 « 50
Are you able to see a TV screen" no (0) yes (1) e 51
. ’- \.
If yes, approximately how far away from the screen s
do you’ ait? . . ' <
Do you e.-low—vision corrective ieqses? . 11_0"&0) yes (1) 52 '
If Y€, when? Jl . X
o, i .. {’\ R . ..
- If. yes, what type of lenses do you use? (1 e. glasges Y

" 56 4 ‘ .




©

: . "12. D¢ you have .any other impairments or chronic conditions?
, 3 . \ no (0)

’ ' Part 1:, Self -Est o _- ) g ) S
- J.~—When doing t:hings that interest: ?ou m , 1n what percent: of .
i /f/’/ such cases are you fully satisfied wiuﬁ\your performance?. -

. _//A/i ¥ i - _________*_z

)‘ . + If yes, what kind and to what degree? | I
I " - i A . - v
- - . ' / . - ”. ) ‘\ o -:‘. 58 59 :
) ' . ' . . . .
Subject ID PN s 1-2
. , LA : .
. 13, .._0&M information:,f
v y &', “How muqh formal O&M training have you had? 3-6"
W b. what'type “of formal training did you have? , 1-8
c. What was the time 1apse between affliction and instruc- ‘.
/~ tion? . . - 9-12
f , . d. General evaluation scores (1f narrative, code as zero :
- ) and attach copy). _ . .
», 1., Orientation. ' ¢ e .
a. use of senses t - S - 13,
° b, understanding of concepts related o '
' -\ to 0&M S 14,
. - c. organization of environment through VI
" 'mental mapping St 15
‘ 2. Mogility skills/kinesiatric evaluati.on > ' 16
. e. Are you a rote (1) or risk (2) traveller? 17
‘f. Do yo:l normally travel with a long cane™ -no (§) ¢ yes ( -18
g. Do yo gse-pa.n'y other type ofi 0O§M aid? no (0) yes- (1) 19
o . & . . N N - ]
** 8 . If yes, what ald(s)? . o 20-21
, e h. O&M instructor C N .
1. Time O&M instructor had in field at time of instruction . ‘
~a - * . . ’ ! .
—_— ] i . . . ' . , '
=" - Seation 3: Attitudinal Information . , .

A 2. When you'participate 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?
. , _ ”
7 0 —

25f27
3. When a situation demauds,that you take initiative and act _
independently, what percent of such cases can you’ handle M

. things-on $<our own? .. . A . 28~-30

4. When meetin-'g new people for the first time in social, busi-
ness or academi¢ settings, in what percent of such cases

T ) are you able to impress them favorably and form good rela— ’
. tions? —_— % 31-33

. -When' others ‘ttust and depend on you to capry out a certain

y, ‘job for them, in what percent of such cases doé you behave
A dependably?

. . r _ % 34-36
Nhe\r: sound judbnant 15 needed about the appropriate actions .
to be taken in special situations, \in what percent of such
\ ‘ cases do you make sound judgments? _ 2' 37-39

L4

. 14
- N oL . . .
N .

« © 4oy

_ . . yes (1) 57 ’ '! )
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. . o - . O’F' .
¢ L3N . M . . * ' ' ]0] N
L
., . " ) ) L. :
. ] L4 < .
‘l\ . . ’
Y L . . . . . , ’( . ‘ .
N ’ 7. When you face new situatiqns which require rapid and accurate .( ) ®
: ' problem—-golving ability, in what percent of such cases are .
. your solutions rapid and -accurate? : , X . 40-42
. ) B * . . #
. " 8, When ;'ou try to rgach important goals of any kind, in what , ’
' percemt of such. c‘s do you feel you have really suc- .
, ceeded? . - * R 43-45 e
" [} . ’ .
' Part 2: Motivation & Achievement . .
v : ‘ ‘ - .
o 1. Do you live: S T
: alone _ (1) .
. with family (2) " .
. ’ L with roommates (3 - . ) ' v f
' ' ‘other (4) explain : . 46 B
. A - * ) v . T o . i A3 /)* - N * —
. "7 . 2. How do you normally travel when yol leave your home? :
. T alone ~ - | (1)
with other blind}individuals only (2) .
. .~ with sighted individuals only  _(3) . ,
with a mixed group of blind and T : : N
. sighted i#dividuals - (4) 47 L ®
3., When travelling from your home, which type of transportation
T do you use most --ofteﬁ_ (rank as 1)? Next ‘most of ten (rank as .
2)? What type of transportation do you use the least (rank '
as 4)% . ) _ ,
. : -
. walk ) - . . 48 \
bu8 ) e . 49 -~ N
. X _ car. () ' ' 50 . I
- ‘ . . . tjxi ( : ' " 51 3o
. < . - ./). * N o
47 What i{s the farthest that You haye ever travelled indepen-
.. : dently sitce your visual impairment (approximate mileage ‘Zar‘,
. . or nan‘né of place)? . - " 52-55 , .
a. What type of transportation did you use? - L B
‘walk (1) " train (5) - . ~
. _ bus (2) plane (6) ' W ‘ + ;g
. ) scar (3) - ship (7) . . , o e .
. . - taxi (4) S ) s
\ C b, What was the reason for the trip? , ~ . .
. "’\‘ﬂ.‘\-\‘j”;‘ - l . . » .
¢ L ' - 57-58 - 3
w"!\_( . ) N . . .
) ~. 5.. Aré you able to travel new routes independently? )
. AR ~no (0) yes (1) - . ' 59 — .
" ) . “< o ". ’ - . - ‘ ‘
- - 6. Do you find it easy ‘to ask directions from strangers? .
no (0) yes (1) . ) 60
- ~ . .+
.o 7. How often do you associate with other blind indfviduals? .
' ' never = “.(Og . o !
N : e of the time \(1 : -~ .
) t%gt:t of the time (2) ) \ ' .
. .+ + all of the time (3) o 61
. . 8.. Do yoLu have close friends \10 are not bli{nd? * ’ ¢ ’ ' .
' : no (0): yes (1) , . 62
t ., If yes, do you do a\lot of things with them? * .
no (0) yes (1) \‘ ) Y 63 “ v
’ If ‘yes, what do you {o'with them? .
R - . 6h-65
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A . -
This question doncerns your particibation in a number of
actkvities After T name edch activity, I want you to tell
me if you've ever participated in 1t after you were visually
impaired, If you have, I'd like to know. how many times you'
done it in the last, 'week. - Finally, if you'haven't partici-
pated . in the actfvity. do- you- think you might in the future?

9,

Times In
Pastéﬂgek

Aave

zMigpt
* Done )

Do

>

Activity

(1.0)
Listen to radio or records
Wdtch :
Partftipate in- group dis- .« -
cussionﬁ :

¥

" (1.5)
Have a hobby or collect

anything
Attend church

(2.0)

Play checkera
Wash clothes
Iron

.

(2.5)
Write by hand

. Clean house_:
» Do home repairs_.
Cook
Dance

(3.0)-
Read
Play cards :
Play a musical insb(ument
Sew or knlt
Take walks.
Hike
Camp out
Swim
Grocery shop

o

.
LY

~ i‘ .

(3.5)
Visit fglends & relatives
Eat out
Go.on picnics.cc’
Leave your home ‘alonee
Txdvel alone in public
. buildings
Fish_
‘&'Ride horse back

r

PR

Canioe or row.
Shop” for clothes and ) a

hougehold goods
Go to school
Work

C 1-2 "
- ' y
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~
o .
ve -
.
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he v v e /
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) \ - . ) j . . ) : ) . 1] .
«* %4 9. -«continged.... ‘ '

. A o Have Times In * Might . , . '
Activity - Dorie , . Past Week» Do ~ - ‘ ’ _ -

. . - . Y . . LT ,_.x

. " (4. 0) ‘ ‘ L g ' ’ .
. Attend plqys & movies_ '
.- Attend lectures i -
o " Attend concerts . N v
Attend sporting events ‘L —t L . . - :
Visit myseums —_—* : 7L - . N : ~ St
Window shop DN — . ) o T
. xavel on -vacation — : ' R - . . . .
i ay golf — : : - . ' ’
~ Bowl. M i ‘ : . 2 ' ‘
X - " Water ski. — . ‘ - - — N :
- Lo Skindiye 4 - ', : ’
Snow ski s ‘ — . ' —i . i
X . ' Compete in any sporting .
o, R event such as track & . N
. v field or running — : _ _ _ . .
Coach athletic teams 2 ' . TN
- - - .o v M 4 ( . - -~
f"- . v e Lo ' ¢ Have done 3-4 i
. . 'Weightf;d participation score 5-8 _
] i .
' ! : ’ « A o . - - ¥ - ' .
. , . _ Might do 9-10 '
W . > .. DOt .
. P ! . *

. - N »0- Are’ you satisfied with your past achievements? no ()
.- . ( ) yes ( . . 32 . .
If no, why dbr?

L4 0 4
.

X >

+ 11, What afe, your life’goals? L. 3 N

X

-

FRICs T e e i

' ‘. . S L ) : !q_
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) " " Appendix B: Poét—walk Quéstionnaire . | , .
. Y ST o, . .
N o / R | : . S )
1. Subfject ID y |
m_ 2. Mere the directions easy to follew? no () jes ()
A : IﬂTQg,_why not? e T

v

. _—
., o

SR . 3. quﬁnthe-direttion§_detailed enough to give you an adequate amount -
«’ - of \g'élp»nin-negotiating the-route? no () -yes (). . ‘ '
' S If no, why not? - : i
) . X . . . . , L . . hd
4. Do you have -any Suggestions-asJAo.how-the directions might be im-:- -

proved to aid 'you in better negetiating this particular route?
no () yes () S g N
' . If yes, list each separately, continually probing until all re-
N “U§ponses have been exhausted, ' - LT

u

4

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

. -6.-Canwou think of any particular area or areas that gave you. a lot
© of trouble? no () yes () - o SR ' .
If yes, repeat each of the following for each problem area: T
a. Please describe the area.-" o o
- _ b. Is there any particular reason why ycu.had problems

: Lo " in this area? o L : ‘ ' -

C.” Po you normally have difficulties in situations such ',-

as this in any building that you-entet? e )
' d¢. What do Jou.suggest might be done to help alleviate

N € . - this problem? E oo :

~

. 7.‘ The following %Eestions deal with the problem areas that were noted
e during the wal® by the observer, but not mentioned by the consumer
L tester in Question 6. They should be repeat

- " area ‘hoted ; ) : . v
' . a. I noticed that you had some difficulty in negoti- o - .
, s ating: —~~ Is there any particular reason

-f ' . Why you had probTems in this area?. -
- b. Do you normally have difficultigs in [situations such :

as this in any building that you entdr? . o )

- ~C. "What dq you suggest might be done to help alleviate

. o this problem? . - -

ed for each prdblem

b\
T

% 8, .Did you have any particudar problem or problems in negotiating the. ;
R staircase? no () yes () S - : » :

If yes, 14st each separately and ask the follpwindg for each problem,
continually probing until all responses have been exhausted. '
. .. Do you normally have difféculties suc as this when .
- " yous encountér & staircase? no () .yas () o
i b, What do you suggest might’be done to.all leviate this o
g problem? N A ' -




9. 'D1d you Atlce the ramp? no () yés )

If- XLE) did you have -any part1cu]aﬁ prob]em or prob]ems negot1a&1ng T

it? no () yes (%)

‘ : - If yes, list each separately, and ask the fo]]oW1ng for ®ach prob]em,
. ' cont1nua]]y probing-until all responses haye beenexhausted.
: a. Do you normally have difficulties such as this when.

~ you encoullter a ramp?

. b. What do you suggest mj

SN " this problem?

0 ( ).-yes ()
t be done to help a]]eV1ate

¥ Lo _andmark and -Information Ppint Recogn\t1on ce ,
/ : ' ..Q'_
A. »Aud1ghry ”“D*a*yau notice any outstand1ng sounds or no1ses .
during the.walk? no ( ) yes () '
If yes, 1ist each -separately and ask the following for each one,
continually probing until 411 rdsponses hasz been e*Hausted

o a. Can you identify the sound or noi yes () -
e . ‘b. If yes, what was jt?
S -, C¢. Can you locate th1s souna or-noise in- any part1cu]ar
b "’ — area in the walk? .no ( ) .yes ( )
' d. If yes, where? '
e. Did this sound or noise help yoy in negot1at1ng
o : the route? no ( ) vyes (.) -
. - f. If no, do you think it might if you Were ‘to wa]k
o : ' : the route again? no ( ) yes () _ -
B. Tactile: Did you notice any change in f]oor surface during the'\>
. . walk? no () yes () -
' If yes, list each separately and ask the following for—edch one,
.cont1nua11y probing until.all responses have been exhausted.
\ a. Can you describe the change? *no ( ) yes ( )
: b, If yes, please describe’it. L
) . c. Can you lotate this ahange in TToor" sunface in
S , , . any particular area in the. walk? no () yes ()
» ' ) d. . If yes, where? )
- ’ ' S e. D1d"—hﬁs change in floor-surface he]p you in nego-
_ . © - tiating the route? no ( ) yes" ( )
, _ >~ f. If no, do you think it might i ‘you were to wa]k
the route again? no ¢ ) yes, ( )
~7‘. -, G .Thermal; D1d you not1ce any change in-air temperature or air

. _ ¢urrents during the walk? no. () yes ()

ol o cont1nqa11y probing ‘witil all responses have been exhausted.
-+ 7 "+ -a. Cdn you'describe the ghange? no (.) yes/( )
. e b. . If yes, please describe it, -
' c¢. Cah you locate this change in any particular area
- inithe walk? no ( )" yes ( )

d.. If yes, where?
.e. Did”'ﬁ?s change heTp you_ in negot1at1ng the route?

of ) yes () *
. f. If no, do you think it might if you were to walk

the route aga1n? no{.) yes () 2

-~

106

-~

If yes, 1ist each separate]y and ask the following for'each one, *



:Dar Olfactpry: Did you not1ce any strong odors’ dur1ng the wa]k? o ()
; . oyes () .- '

If yes, list each: separately and ask the fo]low1ng Qor each one, '.""'

continually prob1ng until all responsq; have been exhausted
a. Can you descripe the gdor? no ( ) yes () e oo
- 9. If yes, please describe 1t, ’ ' ' °
C ¢. Can yoy- lodate ghis odor in any part1cu1ar area in
. o the walk?  no () yes ( . .

) d. es, where7 : : o
e. D1d is odor help you n egot1at1ng the rogte? R
no () yes (") .
f. If no, ‘do you think it might if you wsre £0 walk: _ .
' the route aga1n7 no () yes (<)- - .

E. For Part1a]1y S1ghted Only. (v1sua1)
I'. Did you notice any changes 1n the 1eve1 of 11ght1ng dur1ng the
- walk? no () yes () A
2. Did you notice any changes 1n the Cdlor scheme during the wa1k7
no () yes () 5
'If yes, to number 1 and/or 2, list each reSponse separately and 3sk~

“the To ollowing_for, each one, cont1nua1]y prob1ng until all responsesS },/

have been exhausted

. -+ . a. Can you describe the change? .no ( ) yes (+) . L.
b. If" yes, please describe it. : y
c. Can you locate this change in any part1cular area in '
"~ the wvalk? no () yes ( ) - <

-d. If yes, where?

. "_ o e Did this change ﬁelp you in négotwat1ng the wa]k7

o? 'rIw() yes ()
" route again? no () yes (.)

1. Do you have any general or specific” suggestions to make that you -~
- fhaven t mentioned that might heiplus in designing the r0ute SO that -
. you can negotiate it better? no A )o.yes () . ,
'If yes, please elaborate, and do you fh1nk that changes such as this
*give you more conf1dence when you must walk routes in unfamil-
:1ar in]ic buildings? (Continue probing for additional sudgestions
unti® responses hqve been exfrausted. ) 4 .

"12. Da you have’ any spec1a1 gripes’ about the way bu11d1ngs are des1gned?,

13, 1 am going, to name some building types and I nt you to te]l me 1f
you have any gripes about each type of building. :
airports, bus stations and- train stathions -

b department stores and supermarkets e : 3
. €. museums A » o _
concert halls . :
i houses - et ' S -,
T W, apartmemnt bu11d1ngs . ‘ -
-~ g. school buildings . - oo ®

h 0 ‘A ’ . ) . '.. ,
Q ' ’ .

f no, do you think 1t might if you were 0 walk the . S .




LN

.,
-
IS

" h. government bu11d1ngs 1ik tity halls,” gourt houses -
-and, post off1ces ;* e U S D A o
Coiopetels. T UL T T
' j,afany others7- ,i, : . ‘-' . ,_f. - o ‘ K

Do you have any add1t1ona1 comments about your. v1s1t here, the ques-

tionnaires, the’ route, ‘myself or anything. e]se regard1ng the proaect
- and ‘what it is trying -to accomp11sh7

If yes, p\ease elaborate o : RS v "
wou1d youlconsent to visit with us. .again 1n the future 1f we shéu]d
need your help? no () yes () - _ o
) . .- . L ~
““‘ | b-. . . | . - | | . . | ¢ ° L . “ . 0

r
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L ,“.'\_ﬁppendix ’C-‘ D1wecwt1ona'l and Env1ronmepta] Prob1ems E,nc@m Dumng
TN . ' the Pha&e 1 Walk ~= By §Jment .o N ‘,
s\ 1 In tths appendwx the locatian and de,sowbption af a]] d1rect10naﬁ‘-and .
] ‘.‘“ N env1ronmenta1 pr.obTems encountered by the partichants during’ the Phase T
.o .o walk are given by segment.' In.additioh, the ‘humber of par‘ampantslwho L
. o ekpemenced,difﬁcu] ties at each locatgon ‘are shown in- parentheses'( ) 'j'.‘f\ .
c o v The highest total possible is 28. Locations 4t which five or more SRR
_ 4\-,.persons had prob]ems are shown sin upper case 1;«tter1ng ( o L ’
: '_ S S S e . . oM gmaes a0 o . . ::;;;: . _‘. ' :..‘.'
T . : ‘ NS ' .
<. et < e : h g, 8
3 ’ { - R . - < 1 4. * . / ’ s
L N . Y - Co
; . ’ o . -Person using phone (1} - ;"." L
’ . e telephone (3) . S ‘
LT R }“-gro‘up of people (2 p-recessed dall (])—Jﬂ-': o
' L . ashtray (1) J\\\\‘ : dshtray (1)..: .';, @ o :
oL Cor 1:"{' 7
-~ A .- bench (D= ._,ZDIREcrIONAL PROBLEM (22) L <
! . ] » “!‘f‘ S -
L2 RUUEEE .
e } . pérson on bench (]); ) C . \ ’
- bench (3) AR o .
J ¢ . ] . "ﬁ ,.-b .
T ' Y BENGH (6) - .~ . . CT
N c'oh,,';,, -'(3)‘/' NEWSPAPER VENDING MACHINE (8) R
N " y///’~ =——open door (1) ° _ . e
. . wassi container (1) "grOup)of people (4) L "1
} - SN ‘I column (3)~m cigarette machine (1)
-" ' @ e S ' | Y4 overhanging display case (4
. ) . ) . :') . A waste contliner’ (]) v BENC;((B) g .A.p.:}::‘..
. . v e : " Tashtray (1)

toke machinel(d)
candy machine_ _(_1)

Y . ST ‘ ' 4".
g&m o :W%& mx@x e

, aegmen t 1a P)




. , Ny S - Y.
\ Y e J ;I..ygrattné yr foor (4) Yanitor's choget (1)
. ot L a - boiler (1) . thiter (1} . .
- - - ‘ .\r rre U] edge (])

Zehadr (1)
DOOR (10)

’ N . A . . L SN .
: ’ pives 14) W=col lﬁ!‘ (4) O, . l . ' e
e - R cracks in floor (1 . - -post in doorway (1) . J ¢
’ . a STORAGE PALLET (14 . slight rise in floor Yevel (2) .
) . Bl . waste container (1)  directfonal problem (n : .
- L . '_ . . v . . E SEETN AN R =3 .
. ’ l . y .
| . Segment 1b ! , . . .
: - . - .
(l . ) . . N | L 3
f’. ' - .
. ]
M ' T H ! hd o . . ) . ' -
* ’ N . * -~ A S
(7 4 I Py »
- . ) ) N - - - .
‘ c. - ) ¢ . ’ \ RN . b4 . " N
I ek ' )
B S KL . . O(DIRECTIONAL PROBYEM (5) ¢ .
'. . . i . . i . - /‘.: . - .~ _}x‘ ) . -
. - . Pl . : . o Y - . " no
' \ . - i L . \
/‘5 2 ) ’ s
[} L4 * . ’ ‘
Al .
\ 3
' ) ’ ) L3 . [
’ <’ s . )
> .
_ ' - ) T ¥
y i . /
= " ‘ ’ . \'\
almost fell down stairs (1) .
O . {irectional problem (1) -
-
;l’ b *
: [ ]
[ i .
' A oL e KON . .
. . S o -
S v “* LARGE, IRREGULARLY SHAPED OPEN AREA (5) :
| h ’ . ' o - —- "4! " ‘ .. . ‘E ” ) E T » ¢ L .‘I
. N+ ¢ . LARGE, IRREGULARLY SHAPED OPEN AREA (8) -~ ° . o ;
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THE JOG AREA (19)
A
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*  DIRECTIONAL PROBLEM (7)
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. open door (1) L_,' C '
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ashtray (1
person (1)
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colum (1) colum (1) ~
foyer area (3)
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§& '- person (1)
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newspaper machine (1)

oke machine (2) .

candy machine (1). ¢
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.wmoa '$- CLOSET (5) " JANITOR'S CLOSET (7)

~boiler (1),
]

STORAGE PALLET (5)
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w

. ~' 4
L 2N )

v .
+

. . et : .
.
- > [ 4
- :3_"3 EN . ) A .
N R T~ ¢ ) . )
. . . a 1
- ; .\\ ° LA ! °

Appendix D: Di$Cussioh of'Sqme of the ‘Maps' Cons tructad During Phase 1 -

-some. of. the maps constructed by the stydy)participaqts during Phase 1- ¢
are discussed  in this AppendiXx. These ‘mabs were ¢hosen because they "
exemplify the genera].tyggs,of maps constructed by the Phase 1 partici- .
pant¢, In additiom, observations made during the walk hy the éxpenj-
mentor, and comments made by the participants during the post-walk de-
briefing are presented. Finally, -an analysis .of the correlation between
the maps and the walk itself is given. . Note one notation ‘consis tent

to all drawjngs is.the direction of travel arrow (»). A other nota-
tions gre explained in the text. - - ; '

i

-

Part}pipant_io'(congéniﬁal/cane traveler) f

MAP: Participant mapped route correctly (directions and jurﬁs are al]f
correct) and attempted to show relative distances. 'Detatls shown on -
the map included the office (o), segment 4 stairway {s), door between °

 Link and Slatum (d), and the Coke machine (¢cm). Individual had pre-

vious -tac'tual mapping experience. ' . | PR

WALK: The individual perqiived'the route as béing easy. There were no
major problems. Although diff{culties were encountergd in trying to.

- find the Slocum-Link passageway in segment 1 and the rdmp in segment 2a,

the participant did not become disériented or confused. This person

_stated’ that the auditory, tattual, and thermal 1afldmarks encountered in

segments 1b and 5a hélped in making the connection between the twd seg-
ments. o ' .
] -y

ANALYSIS: Previous mapping éxperienég'and'travel habi ts helped this | ' -f; .

1n31v1&ual-quﬁte-3 bit. Since this person did not encounter a large -
pumber of obstaclés, and did not become disoriented or confused in the

moreNdifficult sections of the route, a Clearer image of the route wa¥
retained. Thus, the map was successfully completed.




'mggj The route- As correct]y mapped (directions and turns) An attempt
was also made -tg show ‘relative lengths of segments. .The jog was cor- S
. rectly portra d~and the office (o), door (d), and stairway (s) weren - f

tﬁncIuded " The major mapping error was that segments 1b and 5a were shown
as-being different passageways (participant also verbally stated this).
This{persof did say, however, that if one proceeded on a straight 1ine .

- from tpa Aoor at the beginning of 2a, one would reach the segment 3 hall-
L way. Igdividual hid previods mapping experience.

. NALK /ud1v1dua1 perceived the route as being easy to negotiate a]thOugh
1_ * difficulties were encountered in the jog area (segment 3). This, °
peyson is an exper1enced trave]er and was very observant during ‘the walk.

4-

. NALYSIS Travel habits and experience as well as previous mapping ex-
per1ences7a1ded 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 royte. Since ,
segments 1b and 5a were.not-shown ‘as being the same, it seems as if the .. ¢/
experience of traveling. the Slocum-Link pagsageway 'was different de- b
- pending on, the direction of travel (this was investigated further and o
was shown to be a” correct ;observation). , . oo

Participant‘3 (gdvent1t10us/dog trave]erl . o




. L]

o .. MAP: This participant had ome’ previous mapping experience. Segments
o, T 5a and 1b were not equated and the jog was not mapped. .  The map began - )
R and ended at the same point. Details included gﬁ_;he,map were the of- -
. fice (o), doors {d), and stairs (s). Mso mappkd was the extension of
+ . the segment 3 corridor in which the participant wandered during the.

walk. . )
* WALK: - The participant.stated that the 'noise in ‘the passageyay gonfused' ~
. the image.oﬁ)the route. Also,-the participant did not perceive the jog =~ -
.- as a jog, but as an’ obs tacde which the dog guide~ avoided. The reason
given for missing the tumn from-segment 3 to segment 4 was that a crossg - -
(B intersection was being searched for and not'a T. The route was per- - ' .
_ /cejved as easy to negotiate. o ' - o ) SRR
ANALYSIS:. Since the dog guide led this person through the jog:in a-
relatively straight line of travel (this was true forvall dog gquide
participants),'thi§"ségment was perceived as a straight line. ‘Again,
1t is felt that the confusion betweett 1b and 5a segments was due to the
fact that they seem to be different passageways, depending on ‘the direc-
& tion of travel. B S . te |

&
RO

: - . PaFticipant 31“(adVentitious/caneitraveler) : :![‘l;

R

L

end

. .

! MAP: A circular route was-shown, but the map did not begin and end at
_ the. same- point. No connection was made between segments 1 and 5.
(. Segments 1 and 2 were distorted-+ the directions were incorrect,.. The
. .-jog was included and a section of hallway was added be tween segments '3
" -and' 4. Details-shown were the stairs (s), door between .Link and SJocum
(d), and the machine room or-passageway- (mr)y Individual had previous
‘mapping experience. = - ' -, : '
,t .‘ - hd . . i . o .
WALK: .This person perceived *the route as being easy to negotiate. ‘
During segment 1b the participant encountered a large number §f ob-
- “stacles and needed help-to find ‘the S]ocum-[inkgpassageway. n segment
. 2a this person had difficulties in the large area at the to
- ramp. Help was algo needed 1in segment 3. No major diffjculfles were.
encountered in segments 4 and 5, although- this person warnde bit-
in the 5b foyep. ~ L ' ‘




4

v % ANALYSIS: “There' is a correlat1on bétween areas d1storted on the map. o~
- _ “[segments 2 and 3, particularly) and areas where majér problems were - .
. ' .encouhtered during the walk.. This, part1c1pant did - attempt~to begin'and . . = ..
. end at the same place,.as evidenced by’ “the extra: hallway, between.seg- ¢ o

. N ments 3 and~4~~ an attempt to make® the route circular.’ A y ’
(/ Yo Part1c1p*nt;30 ﬁadvent1t1ous/taneﬂtrave]er)_ _ N - o ‘

'MAP A c¢ircular route was mapped but no details concerning 1ntersec- o
~ tions, landmarks, etc. were ingluded. This individual had mapped pre~' _ g -
viously., but was extreme]y fr trated by th1s exper1ence ' .

WALK : This part1c1pant had many prob]ems during the wa]k part1cu1ar1y : .
with obstacles in la and 5b, and the large irregularly shaped areas 1n o '
2a andaat‘t end of 4, Th1s pdrson was extremely chfused and frus- " . ‘?

trated during the walk, and thought it'was difficult to negot1ate

. £ |
_ ANALYSIS ~ The confus1on and frustration experienced dur1ng the walk and. .
\ . the Targe number of problems encountered helped produqs a very poor v . - ‘ o
) image of the route. In fact, -the only thing. retained bout ihe;route A & 7
'A\ . was that it began and ended at the same point.: // : ' .\(; S
' Y 'y “ 2 Y . C o
\\' Part1c1pant 17 Gadvent1t1ous/cané trave]gzl _ e e {,; . .« ’
. . . \ -2 B 0 '\‘ , L} -
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MAP The map began and endéd in the same area. Segments 1, 4 and § were | o
mapped correct]y and many of .the 1andmarks along the route were deta11ed
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o0y OF
;fﬂﬁ _Also, . the dgrecgion leading the - traveler: from 5a to '5b were forgotten.

-

N
e

-~

B . reaching the destination in Link, segment 2 was traveled in the ogpo™

~office (0); dooxs (d), stairway (s), ‘coke machine (cm),‘and.tﬁe metal o

Strip or expansidn joint (ms) used to cue the end of segment 3. ¢ The

Segment 2 was mapped correctly, but the participant.felt that after: .

¢ |

- site'direction (thus,{becoming:segment-3). -Segments 1 and 5 were net.
" equated. This person had 1ittle previous mapping experience,

“» » WALK: This individual nad Tittle brevious traveling experience out-

) large area at'the beginning of segment 2a was perceived as an archway._}\;' ’f"' :

3 a °.
".-l

T

. side of the heme -and’ immediate nqeighborhood, and was. very nervous during”, * .

/PE.'the walk. " The participant statgd that there‘was an attempt ta°concen- .
v tﬁgte_eqtirely on the divection¥ needed. to successfully complete the

pY

route. “A large number of .obstacles were encountered in segmegts 1.and

'-'\ %5, and ‘aid w&‘s,,neededj to find the. Slocum-Link Passagewdy. ylhe partici- -

. o'Rant forgot the directions at the end of 1b and had difficdlties with"
* "‘Ehe &arge area’at the beginning of.2a. The jog posed a large humber
s Of problems amd the metal- strip .cuing the end of segment 3 .was missed.

\

_ The,partici

3rY felt that this was a verjzdiffdtu]t route to.negotiate.

[ | o

" ANALYSIS? 'The ﬁgzz\aiﬁficu]ty encountered during the walk occurred-in
segment 3, and thisswas;;he-area'that was most- distorted on the map.,
However,’cbns?dering the problems encountered during the walk, thi :
participant mapped the course rather well, it is felt that by ceficen-
trating s0 hea;i[y on. the directions, a strong ‘enough image of the ,
*route was ‘formed to .bvercome difficulties encountered during the walk..
Also, there’was a correlationbetween points where extra help was givah '
and points'degai]ed on the map (e.g. . the doorways and the met$1 strip). ..

‘MAP: Segments 1 and 5 were mapped corpectly: However, only part of
segment 2 -was shown, and 3 and 4 were left out completely. The.map did
not begin or end n ‘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 pbst-ya]k'debriefing.
WAL The participant perceived the route as easy to negotiate. 1In- =

dual encountered a large number of obstacles in segments la ands5
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13, » and needed he]p.1n f1nd1nq the S}ocum-Link{passageway Participant.also -

" "had much difficulty in the 2a 1arge area,. forgot, which direction to.turn =
. u&t -the bottom of the ramp-and went into the mach1ne shop in segment 2b.
PR IndlviduaL.had-11tt1e prev1ous exper1ence mapping.

N\ ’, ~
. o ANALYSIS: The major factor behind the poor map produced by th1s part1c1-
o v . Pant was impatience, i.e. the participant wanted to finish the exercise

as quickly as possible. However, the participant did encounter a large :
, pumber of problems during segment 2 and the confusion and disorientation
‘ gkused dur1ng th1s segment may have c]ouded the image of the route. J

- ’ o

Part1c1pant 25 (congen1ta1/cane trave]erL

"MAP Th1s individual Rad no prev1ous mapp,ing exper1ence and had tremen- .
2 dous d1ff1cuTty Segments 1 and 2 were relatively correct. A number

of landmarks were included on the map-- office (o), fdurth doorway to
S]ocum;—Lmk passageway (d), s;@ rs (s), and the foyer '(f)

.

. WALK: Part1c1pant perceived route as easy to negot1ate Many problems
)}~ - #ere-ehcountered in la and. help in f1nd1ng the passageway was necessary
-Ind1v1dua1 became extremely confused in the Jog
\.’,7‘-\:. . : . .
ANALYSIS: - The part1c1gant was do1ng well o! the -mapping exercise unti1 .
. segment 3 was reached. Following that poin®t, the map became distorted.
)' This correlated with difficulties encountered during thte walk. Also, it
. \ ' was apparent to the observer that this individual lacked many of the
e e sk1§15 necessary 1n mapp1ng but which could be deve]oped through proper
tra n1ng .
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