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Abstract

This thesis contains a survey of the mobility
problems of blind people, experimental analysis and
evaluation of these problems and suggestions for
ways 1in which the evaluation of mobility performance

and the design of mobility aids may be improved.

The survey revealed a 1low 1level of mobility
among blind people, with no significant improvement
since a comparable survey in 1967. A group of self

taught cane users were identified and their mobility

was shown to be poor or potentially dangerous.

Existing measures of mobility were unable to
detect improvements in performance above that
achieved by competent long cane users. By using
newly devised measures of environmental awareness

and of gait, the advantages of the Sonic Pathfinder

were demonstrated.



Existing measures of psychological stress were
unsatisfactory. Heart rate 1s affected by physical
effort and has been shown to be a poor indicator of
moment-to-moment stress in blind mobility.
Analysis of secondary task errors showed that they
occurred while obstacles were being negotiated.
They did not measure stress due to anticipation of
obstacles or of danger. 1In contrast, step length,
stride time and particularly speed all show

significant anticipatory effects.

The energy expended in walking a given distance
is least at the walker's preferred speed. When
guided, blind people walk at this most efficient
pace. It 1s therefore suggested that the ratio of
actual to preferred speed 1s the best measure of

efficiency in mobility. Both guide dogs and ailds

which enhance preview allow pedestrians to walk at,
or close to, their preferred speed. Further
experiments are needed to establish the extent to
which psychological stress is present during blind
mobility, since none of the conventional measures,

such as heart rate and mood checklists, show

consistent effects. Walking speed may well ©prove

to be the most useful measure of such stress.
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Chapter I

General Introduction

1.1 Definitions
l.2 The extent of the problem
l.3 The nature of blind mobility
l.4 Mobility aids

l.4.1 Canes

l.4.2 Electronic ailds

l.4.3 The guide dog

l.5 The evaluation of mobility

1.1 Definitions

The term 'blind', as used in this country, 1is a

legal rather than a medical description, and refers
to those officially registered as blind. Its use
does not mean that the person so described cannot

see at all but that their vision 1s severely
limited. Either their visual acuity is below 3/60

or their visual field is considerably contracted.



The World Health Organization has produced
definitions for the terms 'impairment', 'disability'
and 'handicap' (W.H.O., 1980). An impairment is any
loss or abnormality of structure or function. A
disability is a restriction or lack of ability to
perform a 'normal' action. A handicap 1is a

disadvantage resulting from an lmpairment or

disability which 1limits or prevents the fulfilment
of '"normal' roles. Throughout this thesis the term

impairment will be used as an impaired person is not

automatically either disabled or handicapped.

l.2 The extent of the problem

Prior to 1965 1little was known about the
mobility of the blind. This date is significant
because it was then that a survey of the mobility
and reading habits of the blind in England and Wales
was undertaken (Gray and Todd, 1967). The survey
was primarlily concerned with those of working age.

Accordingly, it concentrated on this group, dealt

with only a small proportion of those aged between
65 and 79 years, and included no one aged 80 years

Or Inore.



The survey revealed that a high proportion of
the blind never made independent journeys: among
those aged between 16 and 64 years forty-seven
percent did not travel ungquided, while for the 65 to

79 age group the figure was fifty-eight percent.

Since the national survey was conducted work

has taken place in three related areas of mobility.
Firstly, the nature of blind mobility has been

explored. Secondly, aids have been introduced which

are designed to assist the blind pedestrian.

Thirdly, evaluation techniques have been developed

to assess the worth of these aids.

1.3 The Nature of Blind Mobility

The reason for such a poor rate of 1ndependent

mobility among the blind is the inherent difficulty

of the task. Firstly, one of the obvious

differences between the blind and the sighted

pedestrian 1s that, whereas the sighted person can

gather at a glance much information about the route,
the blind person has to piece together evidence
gathered from a number of sources to build up a

picture, or schema (Foulke, 1971) . Blind



pedestrians utilize sounds emitted by the
environment, smells, wind direction, the texture and
gradient underfoot, echoes, and as a last resort,
they feel with their hands. Secondly, whereas
visual information is 1likely to be unambiguous,
different environmental configurations <c¢an produce
the same signals to the other senses. The blind
pedestrian 1is therefore <constantly involved in

formulating hypotheses about the environment, or, as

Foulke (op <cit) terms 1it, making probability
estimates. Thirdly, the sighted pedestrian receives
information about aspects of a route well before he
physically reaches them - 1in other words he has
'preview' (Barth and Foulke, 1979) - while the
unaided blind person has very 1little advance

information.

Armstrong (1975) has identified three main
areas 1n which blind pedestrians will have poorer
mobillity than their sighted counterpart: they will
be 1less safe, 1less efficient and under greater
stress. Less safe Dbecause they cannot guarantee
that they will not hit obstacles or stray from their

path and into the road. Less efficient Dbecause

they cannot achieve the same speed as sighted



pedestrians and can more easily become disoriented.
More stressed because they have constantly ¢to

monitor thelir progress consciously.

To overcome these problems a number of aids to

mobillity have been devised.

l.4 Mobility aids

l.4.1 Canes

The simplest aid - the long cane (see Fig. 1.1)

- 1s a variant of the white stick which blind people
have traditionally used. It comprises a narrow
aluminium tube which tapers from the top, where
there 1s a crook and rubber grip, to the bottom
where there is a nylon replaceable tip. It should,
when held vertically, reach 4 cms. above the
sternum. Due to the pioneering work of Richard
Hoover (Hoover, 1963) a particular technique for
using the long cane has been developed, and to teach
this technique to blind people the profession of

Mobility Officer has been created.

In 1966 the Midlands Mobility Centre <(now the

National Mobility Centre) was established 1in



Birmingham, for the training of mobility officers.
(Alfred Leonard, a former director of the Blind
Mobility Research Unit, was largely instrumental in
introducing the 1long cane into this country. The

present training course at the Mobility Centre is

still based on Leonard's shortened version of the
original Hoover method.) The blind pedestrian who
is experienced with the 1long cane <can gain

information about surface texture and gradient, and
about the presence (even possibly the nature of)
obstacles which are approximately one to two paces

ahead.

Two other canes are 1n common use 1n this
country: the quide or Torquay cane and the symbol

cane. The former is a shorter version of the 1long

cane and 1s designed to be used in the same way as

the long cane. The symbol <cane, as 1ts name

implies, 1s not so much a travel aid as a means of

symbolising the user's impairment to other

pedestrians. Incidentally, a red band on a white

cane denotes that the user also has impalred

hearing.



There are two disadvantages of the cane, from a
mobility point of view. Firstly, it does not give
head protection. Secondly, as 1t only gives
information about things which are less than two
paces away, the pedestrian who 1s walking at the
speed of a sighted person is forced to make abrupt
stops and changes in direction when something 1is
contacted with the <cane. 1In an attempt to extend
further the preview which a pedestrian has, a number

of electronic mobility aids have been developed.

l.4.2 Electronic aids

The ideal of every designer of mobility aids

for the visually impaired would be an aid which

provided users with all the information which would
be available to them 1if their sight were not
impaired. In trying to achieve this aim designers
meet two fundamental problems: how to interrogate
the environment and how to represent the information
s0 gleaned 1in a form which will be usable by the

visually 1impaired.

Electronic aids fall into two basic categories:

either they actively generate thelir own energy and



receive reflections of that enerqy, as with the
bat's sonar system, or, like the human eye, they

passively receive externally generated energy. One
advantage of having generated the energy in the
first place is that problems of interpretation of
the resulting signal can be simplified. For

example, by knowing that a signal at the receptor is

the one generated at the transmitter X msecs before
and that the energy used travels at a specific

speed, the distance of the object which reflected

the enerqgy can be calculated.

Passive systems, on the contrary, require far

more complicated interpretation. For example, a 3cm
cube at a distance of one metre will produce the

same retinal 1mage as a 9cm cube at three metres.

Nonetheless, humans, even neonates (Bower, 1966),
can distinquish between these images, but how they

do s0O 1is unclear.

Artificial passive systems have been designed

which generally use a video camera as the receptor
(Bach-Y-Rita,1972; Deering,1982). To date they have

only had 1limited success in overcoming either the

problem of interpretation or that of presentation of



the 1information to a user, and are far from being
surrogates for vision. Most designers have
preferred active systems, one of the first being

based quite explicitly on a theory of the bat's

perceptual system (Kay, 1962).

Both light and sound have been used as the
transmitted energy in different aids and each has
certain advantages and disadvantages. Light can be
directed very accurately but travels so fast that,
for the relatively short distances about which a
blind pedestrian needs information, the time of
arrival of reflected light cannot be used to judge
an object's distance. One possibility 1s to use
the intensity of the reflected energy as the 1ndex
of distance; the Sunray, devised by Yeshwant

Sunthankas, is an example of this principle (see Fig

1.2). One drawback to this approach 1is that the

amount of reflected light which 1is received by the

aid will be a function of an object's size and
colour as well as its distance. Thus, the aid's
signal does not vary consistently with an object's
distance. In addition, if an object 1s uniform 1in

reflectivity and larger than the transmitter's beam

width then the aid will detect no change in distance



as 1t approaches or recedes from the object. For

these reasons ultra-sonics are the preferred form of

energy 1in most existing electronic mobility aids.

However, whille sound is slow enough to allow

time of flight calculations, it shares another
problem with 1light. Energy, when 1t reaches a
surface, 1s both scattered and reflected. As the

angle of reflection equals the angle of 1ncidence,

when the energy meets the surface at angles other
than perpendicular only scattered energy returns to
the originating aid. Smooth surfaces produce
little scatter. There are surfaces 1n the

environment which are functionally smooth to both
light and ultra-sonics and which therefore cannot
reliably be detected. This 1s particularly a
problem in dealing with breaks 1in the pavement
surface such as downkerbs and holes 1in the ground.
Thus, active aids are only considered safe when used

as secondary aids in conjunction with a cane, which

can detect discontinuities in the pavement's

surface.

After the type of enerqgy to be used by the aid

has been chosen, the designer still has the problem

...10..



of how to represent information about the
environment to a  user. Kay (1963) designed his

original aid - the Sonic Torch (see Fig 1.3) - to
give the maximum amount of information. It was a
hand held device with a standard range of up to
approximately six metres (twenty feet), but with a
shorter range of up to approximately two metres
(seven feet) which could be selected -~ for use
inside buildings. The energy it used for echo
location was a narrow ultra-sonic beamn. It
produced an audible signal to represent objects

within its range and the quality of audible display

varied according to the distance, size and texture

of an object. It responded to more than one object
at a time and produced a continuously variable

display.

An early evaluation of the Sonic Torch was
carried out by Leonard and Carpenter (1964). They

found that while young congenitally blind people

were capable of using it, elderly and late blinded

people found it difficult to use and were not keen
to persevere with 1t. As the majority of blind

people are elderly and have acquired their visual

handicap later in life, not surprisingly the aid was

- 11 -



not generally accepted. Heyes (1979) states that it
was wldely considered to be a failure, and it has
since ceased to be produced. One reason it was felt
not to have been a success was the difficulty
experlienced by the wuser in making sense of the
display; given 1its richness, time was needed to
interpret the signal. In fact, Armstrong (1973)
found no evidence that the Sonic Torch was being
used as anything more than an object detector; users

appeared to be 1gnoring much of the content of the

signal.

The disappointing results of the Sonic Torch

caused some people to rethink the nature of
electronic mobility aids. They argued that since

the user only required limited information about the

environment and since the successful strategy with

the Sonic Torch was to attend selectively to those
features of the display which were relevant, then

much of the processing should be done for the user

by the aid itselft.

The Nottingham Obstacle Detector (NOD) embodied

this philosophy (see Fig 1.4). The NOD (Heyes,

1981) is also a hand held device which employs a

- 12 -



narrow ultra-sonic beam and gives an auditory signal
to the user. It has a shorter range than the Sonic
Torch (approximately two metres), reacts only to one
object at a time (the nearest), and treats the
distance of objects as though they were in discrete
zones., This digitizing of space means that the
display 1s not continuously altering. Thus changes

of signal occur 1less frequently and are mor e

distinct, and so should attract attention more

successfully. The NOD was found to be simple to use

and to need 1little or no training (Dodds et al,

1981).

Two attempts have been made to combine the
advantages of a cane with those of an electronic

aid. The C-5 Laser Cane (Benjamin, 1973) and the
Swedish Laser Cane (Fornaeus, 1974) both have built-

in transducers and are designed to be used 1n the

same way as the long cane, but to provide additional

preview, particularly of obstacles which are above
ground level. Only one of these canes is in use 1n

this country and this by a pedestrian who admits to

feeling insufficiently confident in its use to allow

his mobility with it to be assessed.

- 13 -



l.4.3 The Guide Dog

One aid which solves the problem of preview is
the gquide dog. The dog 1s tralined to guide its

handler around obstacles, holes 1in the ground,

uneven ground surfaces, and also, 1f the handler is

not too tall, overhangs. In other words, 1t acts
like a silent sighted guide. However, there are
three main disadvantages with this aid. Firstly,

like any domestic dog, it has to be cared for and

exercised. Secondly, it can restrict 1ts owner's
access to certain places. Two examples are
underground stations which do not have 1lifts or
stairs and the visitors' gallery of the House of
Commons (ironically, on one occasion owner and dog
were excluded when the House was discussing the
right of visually impaired people to a mobility
allowance). A third drawback of the guide dog 1is
that it does not inform its owner of 1landmarks and
alterations to the route. 1In consequence, guide dog

users are less aware than other visually 1mpaired

pedestrians of the nature of their routes.

_14_



l.5 The Evaluation of mobility

In 1967 Leonard and Wycherley noted that there
existed no generally accepted criteria of travel
performance and that it was difficult to measure
such a skill objectively. Since then a number of
approaches have been attempted: Kay (1974a) utilized
a series of artificial tasks, such as having the
pedestrian walk through a slalom course; Strelow et
al (1976), Ponchillia et al (1984), and Barth (1979)

each had pedestrians walk within artificial

laboratory based courses. The method preferred by

Leonard and Wycherley, and the one adopted by the
Blind Mobility Research Unit, involves the
pedestrian in walking an existing outdoor route.
The problem with artificial environments,

particularly indoor ones, is that they lack many of

the cues which a blind pedestrian will normally use.

Having established the setting in which
mobility should be assessed the next problem was to

ascertain which aspects of mobility are critical and
how to measure them. Leonard and Wycherley (op cit)

ldentified the following as tasks which an

independent blind traveller should be capable of

- 15 -



performing if he i1s to be considered competent:

The ability to

l. Move through a familiar environment

2. Move through an unfamiliar environment

3. Move at speeds equal to sighted
4. Travel a straight line mid-pavement
5. Detect end of blocks
(i.e. realise when a turn was required)
6. Detect and anticipate upkerbs
7. Cross straight or correct veer
8. Detect and anticipate upkerbs
9. Make 1ndentations
(l.e. when crossing at a corner cross at

a point where the pavement is parallel
with the opposite pavement)

10. Pick up true path
l11. Detect obstacles/landmarks

auditorily-tactually

12. Sense environment auditorily/tactually

They added that the person should be able to do

these things safely (not endangering self or
others), reliably (able to perform the skill

repeatedly under a nhumber of conditions) and

purposefully (not haphazardly).

_16_



This list highlights the problem of criteria.

To use norms taken from sighted mobility as in item
three may be unrealistic, particularly as many of
the other 1items are only applicable to blind travel:
sighted travellers will not need to maintain a
mid-pavement position, nor will they necessarily
make 1ndentations prior to crossing a road. These
are techniques which are specially designed to make
blind travel safer. Thus 1f a blind person travels
as though sighted, however safely, and 1f his
mobility 1s assessed according to the above
criteria, he may actually be penalized relative to

the person who travels using recognised blind

techniques.

To date this hypothetical situation has not
arlsen, because the important distinctions between
sighted and blind travel are the differences 1in
preview of the environment and the degree of
certainty about the layout of a route. Thus, until
mobility aids have been invented which can supply

this form of information - they would be virtual

surrogates for vision - 1t seems unreasonable to

build sighted <c¢riteria into the definition of

competent independent travel for the blind.

- 17 -



However, there still remains the problem of how to
assess the remaining sub-tasks. Leonard and
Wycherley (op cit.) suggested using a check-list,
but two problems arise from this approach.
Firstly, the skills are not of the same magnitude;
for example, belng able to travel through an
unfamiliar environment 1s not comparable with
detecting and anticipating kerbs. Thilis leads to the
second point: what weighting can the individual
items be given such that scores of less than one

hundred per cent have any relative meaning?

Armstrong (1975) has dealt with the first
problem by developing a system of scoring which
concentrates on more micCroscopic events. His
technique is designed particularly for assessing the
user of the long cane. As the vast majority of
mobility aids have to be used in conjunction with
the long cane, the technique has a wide application.
Armstrong observed blind pedestrians, and noted
those events which were significant for mobility and

could be objectively measured. His 1list was

comprised of:

cane contacts with the inner shore-line

cane contacts with the outer shore-line

_18_



cane contacts with obstacles

body contacts with the inner shoreline
body contacts with obstacles

incidents at kerbs

number of steps taken

time spent walking (actual walking time)

time on the route (overall time)

A measure termed the 'productive walking index' was

calculated as a ratio of the last two measures, and

indicated the proportion of time spent in purposeful

activity.

In addition, he made a number of unsuccessful

attempts to measure the extent to which the

pedestrian maintained a central position on the
pavement., More importantly, despite having
ildentified stress as one of the three major factors
in blind mobility, he failed to devise a measure of

it. All but one of his measures - the productive

walking index - involved simply counting events.

Armstrong chose a specific route, to be
representative of most aspects of mobility, and used

this as the test route. He subdivided the route,

generally at road crossings, into a number of

- 1G9 -



sections and scores on his measures were totalled

for each section.

Armstrong's approach avoided the problem of
evaluating an individual's absolute mobility. He

was 1nterested in seeing whether an aid or technique
made a significant change 1in a pedestrian's

mobility. To do this he required each person to act

as thelr own control by completing the route twice:

once with both the new aid and the 1long cane, and
once with only the 1long cane; or, if a training
method was to be evaluated, then once with the 1long
cane prior to training and once post training. Thus
Armstrong's technique 1is only designed to make

statements about an individual's relative mobility.

The introduction of the 1long cane to this

country, the establishment of the profession of
Mobility Officer, and the development of electronic
mobility aids have all occurred since Gray and Todd
(1967) revealed the poor state of mobility among the
blind. To see whether these developments had had
the expected effect of improving the mobility of

blind people, a partial replication of the national

survey was conducted.
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Chapter II

The Nottingham Survey of Visually Impaired People

2.1 Introduction
2.2 The Sample
2.3 Results
2.3.1 Demographic details

2.3.2 Mobility

2.3.3 Cane usage

2.3.4 Guide dogs
2.3.5 Electronic mobility Aids

2.4 Discussion

2.1 Introduction

In 1978 the Blind Mobility Research Unit

(Nottingham) carried out a survey of the visually
impaired which was partly a repetition and partly an
extension of the earlier national survey (Gray and
Todd, 1967). The national survey had restricted 1its

population to those registered as blind. In England

and Wales each 1local authority maintains two
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registers of the visually impaired in their area-:
one for the blind and one for the partially sighted.

The Nottingham survey 1ncluded those on both

registers.

In order to learn about the more elderly

visually impaired no upper age limit was set upon

those included 1n the Nottingham sample. As members
of the Unit and a small group of trained
interviewers were to carry out the survey, for
reasons of resources, the sample was restricted to
those living in the City of Nottingham. Among other
topics, dquestions were included about mobility,
reading habits, employment, and disabilities 1n

addition to visual impairment.

2.2 The sample

All those eligible, in other words all those

registered as visually impaired and living 1in the
City of Nottingham, were approached by letter and
were given the opportunity to decline a visit from
an interviewer. Of the 1283 who were eligible only
just over 10% (137) refused permission to visit

them. However, a further 519 were found to Dbe

_22_



ineligible as they had moved from the area, been
de-registered, had died, or were 1in some form of

institution. The remaining 627 were visited and of
these 571 were successfully interviewed: 366

registered as blind and 205 as partially sighted.

Failure to be interviewed at this stage was mainly

due to severe physical or mental 1illness.

Each subject was visited by an interviewer who
asked questions in a fixed order and in the form
dictated by a schedule of 140 items (see AppendixX

I).

2.3 Results

2.3.1 Demographic details

The sample was typical of the visually impaired
population in terms of age, sight, presence of an
additional disability, and age at onset of visual

problems. Two-thirds of the sample were over

retirement age. Nearly three-quarters of them could

see more than Jjust the presence of light. Nearly

two-thirds of them had a disability in addition to

their visual problem. Three-quarters of them had

developed their visual impairment since they were

_23_



twenty years old.

2.3.2 Mobility

Thirty percent of the entire sample claimed to
make no journeys outside their home in a normal
week., These figures can be put 1in perspective by
two forms of comparison. Firstly, as the majority
of visually impaired people are elderly and, as

greater age brings an 1increased 1likelihood of

additional disabilities, there 1is a need for
comparison with the general elderly population.
Secondly, there is a need to see 1if this figure

reflects any improvement since the original national

survey of the blind was reported.

Hunt (1978) produced a contemporary survey of
the general elderly population 1in England. Her
survey showed that only approximately five per cent
of those aged sixty five years or older were
housebound. The Nottingham Survey showed that the
figure for the same age group among the visually

impaired was forty per cent.
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The proportions in the Nottingham survey who
have a disability 1in addition to their visual
impairment and in Hunt's survey who have a
disability are similar: sixty percent and fifty-
eight percent respectively. Both surveys obtained
this information from their respondents rather than
by seeking medical opinion. Obviously the
subjective nature of this information makes
comparison difficult as to the relative severity of

the disability, but, among the Nottingham survey,
under elght percent judge their additional

disability to be severe enough to preclude any
mobility. In other words, nearly three-quarters of
the registered visually impaired who are virtually
housebound (over twenty percent of the entire
sample) do not give a physical disability as the
reason for their immobility. Therefore, the
presence of a visual impairment which 1s severe
enough to qualify for registration frequently

seriously reduces a person's mobility.

Comparison with the national survey of the

visually impaired necessitates the production of two

sub-samples from the Nottingham survey: those on

the blind register aged between 16 and 64, and those

_25_



on the blind register aged between 65 and 79. There
was no significant difference between the two
surveys, for either age group, 1n the proportion who
travel outside their homes (16-64 vears: chi-
squared = 0.018, p = 0.88, 2-tailed test; 65-79

years: chi-squared = 1.443, p

0.23, 2-talled test;

see Table 2.1).
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a) 16 - 64 years

survey

National Nottingham

3 %
Went out during yes 92 .0 91.8
previous week no 8.0 8.2
Total 100.0 100.0
Base 1044 110
b) 65 - 79 years
sSurvey

National Nottingham

% 3
Went out during yes 77 .0 71.3
previous week no 23 .0 28.7
Total 100.0 100.0

Base 420 136

Table 2.1: The journeys made during the week prior
to interview by members of the National and

Nottingham Surveys.

_27_.



A number of questions about mobility were
common to the two surveys: for example, those which

referred to the crossing of roads, the willingness
to undertake new journeys, and the learning of new
routes. On none of these questions was there a
significant difference 1in the responses to the two

surveys. It should be pointed out that there is no

reason to believe that the findings from the
Nottingham survey are atypical. Reaction to the

report of the survey (Clark-Carter et al, 1981),

from the blind and those who work with them, shows
that it confirms the view which they already held

(e.g. Thornton, 1982).

2.3.3 Cane usagde

In seeking the cause of the lack of improvement
in mobility in the decade since the national survey
of the visually impaired two things are notable.
Firstly, the very aids which had been introduced to
improve mobility were only being used by a fraction
of the population. Secondly, a large proportion of
cane users are untrained. In fact, there was no

significant difference between the surveys in the

proportions who were using a cane or stick as a
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mobility aid (16-64 years: chi-squared = 1.062, p

0.31, two-tailed test; 65-79 years: chl-squared

2.348, p = 0.13, two-tailed test; see Table 2.2).

a) 16 - 64 vyears

survey

National Nottingham

% %
Use a cane yes 58.0 63.6
or stick no 42 .0 36.4
Total 100.0 100.0

Base 1044 110

b) 65 - 79 years
survey
National Nottingham

% %
Use a cane yes 65.0 73.0
or stick no 35.0 27 .0
Total 100.0 100.0

Base 420 122

Table 2.2: The proportions 1in the National and

Nottingham Surveys who use a cane or a stick.
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This lack of difference cannot be due to a

ceiling effect (in other words, that the proportion

using a cane in the two surveys may represent all

those who needed to use one), for 66% of those in
the Nottingham Survey with no better sight than the

perception of light, and thus for whom the long cane

is felt to be particularly useful, did not use any

mobility aid.

The Nottingham survey revealed that the largest
proportion of people who used a cane or stick, as a

mobility aid, used the gquide (or Torquay) cane

despite not having received any mobility training

with any aid (see Table 2.3).

Whether mobility trained

Yes NO
Gulide Cane 16 .9% 50.0%
Other 18.5% 14.6%
Total 35.4% 64.6% 100.0%
Base 130

Table 2.3: The type of stick or cane used and whether

trained in its use.
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2.3.4 Guide Dogs

At the time of the national survey it was the
policy of the Guide Dogs for the Blind Association
(GDBA) to restrict the age of their trainees to 60

years. Thus, Gray and Todd only reported figures

of guide dog ownership for their vyounger sample

(16-64 vyears). Comparison with the Nottingham

Survey shows that among those in the same age group

and on the register of blind people there has been a
2

significant increase in guide dog ownership (X =

15.23, p < 0.001, two—-tailed test; see Table 2.4).

survey

National Nottingham

% %
Guide dog Yes 3.3 10.9
user No 96 .7 89,1
Total 100.0 100.0

Base 1040 110

Table 2.4 The proportions in the 16-64 age group 1n

the National and Nottingham Surveys who use a guide

dog.
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To see how typical the Nottingham sample was

with respect to guide dog usage, an attempt was made

to gather national statistics for 1978. However, a
comparison was not possible for the following
reasons, While the GDBA train all guide dog users

and keep in reqular contact with them, they maintain
their statistics according to training centres - of

which there are now six 1in the United Kingdom -
rather than according to trainees' home area. Thus,
1t 1s not possible to restrict the figures to those

living in only one ©part of the United Kingdom.

Therefore, it is necessary to gather statistics for
blind registrations in England, Scotland and Wales.
However, there 1s no statutory requirement to
maintain such a register in Scotland; although there
is a less formal register, based on information from
charitable institutions. In addition, neither the

Scottish figures nor the GDBA figures 1nclude sub-

totals for different age groups.

2.3.5 Electronic mobility aids

Fewer than two percent of those registered as
blind had ever had experience of an electronic

mobility aid, and only half of these were continuing
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Lo use such an aid at the time of the survey.

2.4 Discussion

Despite the introduction of the 1long cane to
this country, the establishment of the profession of
Mobility Officer and the greater sophistication of
electronic mobility aids, there appears to have been
no concomitant improvement in the mobility of the

visually impaired.

Two questions arise from the Nottingham Survey.
Firstly, why are so few visually impaired people
making use of mobility aids? Secondly, how good is
the mobility of those <cane users who have not
recelved formal mobility training? However, before
either question can be addressed there is a need for
further discussion of the development of mobility
alds and the attempts which have been made to assess

mobility.
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Chapter III

Mobility Aids and Evaluation of Mobility

3.1l Recent developments in electronic
mobility aids

3.2 Shortcomings in aid evaluation

3.1 Recent developments in electronic mobility aids

Hand-held aids have the major disadvantage that
they occupy the user's remaining free hand, while

the other hand holds the cane. This problem has

been solved in the next generation of aids by having

the transducers mounted into spectacle frames.

Despite the poor use made of the Sonic Torch,

Kay (1974b) did not accept that the information

which it displayed was too complicated to be

utilised fully. The next aid with which he was

involved, the spectacle mounted Sonic Guide (Kay,
1973; see Fig 3.1), supplies the same information

but gives a stereophonic representation of the
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azimuthal position of objects. Heyes (1984a), on
the contrary, continued to arque for object
detectors and produced a spectacle mounted version

of the Nottingham Obstacle Detector, called the

sonic Pathfinder (see Fig 3.2).

The Sonic Pathfinder gives cruder details of

azimuthal position of objects: objects to the right

of the aid are signalled to the user's right ear,
objects to the left are signalled to the left ear,
and objects 1n the centre are signalled to both
ears. The aild further filters the information which
users recelve 1n that 1t samples the three
directions sequentially but gives priority to the
central area. This means that if an object lies 1in
the central area and within the aid's range, then
the sequential sampling will cease and only
information about that central object will be

supplied; once the object has been negotiated the

aid reverts to sequential samplilng.

The argument about display complexity
continues. Foulke (1971) calls aids which provide

the maximum amount of information to the |user

environmental sensors while he describes those which



merely 1indicate whether or not there is an object in
the way of the pedestrian as clear path 1ndicators.
He, and others, argque that for the blind pedestrian
to develop a complete schema of a route they need

the rich content of the environmental sensor's

display, and that although users of clear path
indicators may navigate safely they will be passing
through an environment which has no obvious

structure for them.

However, the attempt to make environmental
sensors appears to have failed. Armstrong (1972)
used hils procedure to evaluate the relative mobility
of five pedestrians, with and without the Sonic
Guide (which was known then as the Binaural Sensor).
On only one measure - productive walking index - was
there a significant difference between the two
passes of the route, and then only for one
pedestrian. Despite this, he concluded that 'there
is 1little doubt that the use of the Binaural Sensor
leads to a considerable 1mprovement 1n mobility
performance'. Thus, as Dodds (in press) points out,
a time-consuming objective evaluation was performed

but its results were 1gnored and replaced by

subjective impressions. Nonetheless, there was no
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Objective 1indication that the aid was being used as
anything more than a <clear path indicator. Kay
himself conceded that the Sonic Guide, as an

environmental sensor, may only be useful to a

limited number of people. He states that the

language of the aid is not easy for many to master
completely.'(Kay et al, 1977). As a consequence he

has produced a version of the aid with a much

simpler display (Kay et al, 1977, op cit.).

3.2 Shortcomings in aid evaluation

A number of problems are highlighted by

Armstrong's evaluation of the Sonic Guide, the main

one being that the objective evaluation failed 1in

its task, which was to measure the differences
between the aids. Armstrong's subjective

impressions were based on considerable experience of
mobility. If he believed that use of the electronic
aid was beneficial then why did the evaluation not
demonstrate this? Firstly, his route, while 1long,

had large sections where there was 1little
opportunity for data to be collected from a

competent 1long cane  user. (An incompetent user

would not have been taught how to use the electronic



aid, and would probably not have been able to

complete the route, anyway.) Secondly, there was no
evidence that his measures were reliable. Thirdly,

they were limited in their range; there was no

measure of veer, and, more importantly, no measure

of stress.

At this point it 1is worth mentioning a

criticism which was made by the inventor of the

Sonic Guide., Kay (1980) stated that there existed
no '... criterion for assessing enhanced travel

ability'. On being guestioned as to his distinction
between 'improvement' and 'enhancement' (Kay, 1981;

Kay, personal communication) it became clear that he

was referring to a person's awareness of an
environment. In addition, he felt that enhancement
could not be objectively measured as it may have no

effect upon overt behaviour.

Thus, it was necessary to re-assess Armstrong's

evaluation technique before it could be re-applied.
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Chapter 1V

Extension and Reliability of the Evaluation Procedure

4.1 Modifications to the procedure

4.2 Reliability
4.2.1 Subjects

4.2.2 Procedure

4.2.3 Results

4.2.3.1 The original measures
4.2.3.2 Pavement Position
4.2.3.3 Verbal Commentary

4.3 Conclusions

4.1 Modifications to the Procedure

A number of alterations were made to
Armstrong's original design. Firstly, a smaller
route was chosen as having a richer potential for

producing scorable incidents, while at the same time

remaining a reasonable example the type of route
which visually impaired individuals walk. Secondly,

to counter Kay's (1981) criticism that an aid could
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provide enhanced awareness of a route but that this

would not produce a concomitant change in overt
behaviour, radio microphones were used so that

commentaries could be taken from subjects as they
walked the route. Thirdly, a method of scoring the

pedestrian's position on the pavement was devised.

(Stress will be dealt with later in this thesis.)

4.2 Reliability

The test-retest reliability of all the measures
- including Armstrong's original ones - was

assessed.,

Most evaluations of the form undertaken by the
Unit are very time consuming and can only
realistically involve a limited number of visually
impaired people. In addition, if a large number of
subjects are required before an aid or technique
shows a statistically significant improvement 1in
gquality of mobility then it 1is 1likely to be of
limited value, Accordingly, it was felt that the
reliability study should have a sample size no

larger than those involved in a normal evaluation.

- 40 -



4.2.1 Subjects

Six subjects took part, three totally blind,
and three mobility officers who were blind-folded;
as part of thelr training Mobility Officers are

required to achieve a high level of proficiency with

the long cane.

4.2.2 Procedure

After hearing a description of the route and a
sample commentary, each subject walked the test
route on three occasions using only the 1long cane.
The first pass was to familiarize them with the
route and the remaining two were to provide the

reliability data. Each pass of the route was

videotaped.

4.2.3 Results

4.2.3.1 The original measures

A list of the measures in Armstrong's original

evaluation procedure is shown in Table 4.1. The

scores for each route section were summed to produce

a total for each measure. This yielded twO SCOIE€S
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for each individual on each measure, and the scores
were compared using Pearson's Product Moment
Correlation. The criterion set for the acceptance

of a measure as reliable was that it should yield a
correlation which was significant at, at least, the

five percent 1level on a two-tailed test. Three
measures failed to reach this criterion: Total time
taken to travel the route, the number of steps

taken, and the number of body contacts made with

obstacles.
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Measure r probability

(2-tailed tests)

Total Time 0.7 881 0.064

Time spent walking 0.9072 0.009

Productive Walking

Index 0.9401 0.003
Steps taken 0.7365 0.103

Cane contacts

with obstacles 0.9092 0.008

Cane contacts
with inner shore line 0.8848 0.015
Cane contacts
with outer shore line 0.9246 0.005
Body Contacts
with obstacles 0.7093 0.126
Body Contacts
with inner shore line 0.9578 0.001

Kerb incidents 0.8882 0.014

Table 4.1 Test-retest correlations and probabilities

of the existing evaluation measures.

Of the three measures which failled to correlate
at the <criterion level of significance, only one -

the number of steps taken - 1s a real casualty. The



total time taken over the route is merely recorded
in order to calculate the productive walking index,
which produced a highly significant correlation.
Both body contacts with obstacles and kerb incidents
are 1important measures of safety. Although the
latter produced a significant correlation, neither
involved many events, compared with the other
measures., The lack of a significant correlation
for body contacts with obstacles 1is ©probably a
reflection of the infrequency of such events; none
occurred on five of the twelve passes 0of the route

(six subjects each walked the route twice). Despite

their 1infrequency they are probably one of the most

important measures in the evaluation. Accordingly,

rather than discard them it was decided to see 1f a

combination of kerb incidents and body contacts with

obstacles was reliable. This proved to be the
case: r=0.9055, p=0.009, 2-tailed test - the

resulting score is termed 'major safety errors'.

4.2.3.2 Pavement Position

Armstrong, in his attempts to assess the degree

to which a pedestrian could maintain a central

position on the pavement employed some complicated
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techniques but met with 1ittle success. For
example, the film of the pedestrian was passed

through a mixer box which allowed an observer to

superimpose and move a cursor on the screen. The
function of the cursor was to track the position of
three points: the position of the outer shore-1line,
the position of the inner shore-line, and that of

the pedestrian. The information from the cursor

could be fed into a computer and be used to produce
a continuous record of the pedestrian's position
relative to the other two points. The observer
could only track one of these points at a time and
so had to watch the film three times. Although

labour intensive, this would have been a useful
technique, but for the fact that the measure was
reliant on the maintenance of a specific camera

angle, which could often not be achieved.

As an alternative, 1t was felt that while an

observer watched the film of the pedestrian they
could use their own judgement to compensate for the

camera angle. This <could be achieved 1f the
pavement was divided across its width into imagilnary

zones. An early multiple event counter, which could

be driven by a number of keys, was used for this
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pur pose., A given key related to a given pavenent
zone, such that when a pedestrian was judged to be

in a given zone that key could be depressed until

the pedestrian moved to different zone. The result
of this assessment would be a set of numbers, each
denoting the length of time which the pedestrian
spent 1in a given zone. The mean of these numbers,
weighted by the zone number, would be an 1indication
of the overall position maintained by the

pedestrian. And, more importantly, the standard

deviation of those numbers would give a measure of

the amount to which the pedestrian veered from that

meane.

Initially seven zones were chosen but thils was

found to be too many for an observer to make
meaningful distinctions between, particularly on
narrow sections of pavement; five 2zones were
subsequently tried. The position of the shore-lines
was moved according to the presence of obstacles.
Thus if an obstacle appeared on the outer shore-
line, then the pavement width was considered only to
extend as far as that obstacle. For, 1f a good
traveller detected an obstacle and changed his

pavement position to avoid 1it, and if the inner and



outer shore-lines were not considered to be movable,

then he would be penalized relative to the person

with poorer mobility who simply bumped into the
obstacle. Scoring was not continued when a

pedestrian stopped walking.

The route was subdivided into a larger number
of route sections, such that a new section commenced
at each change 1in direction; there were seven route
sections. This had two advantages: firstly, it
provided sufficient degrees of freedom for a
significant correlation to be possible; secondly, 1it
made scoring more simple, for when the 1nner and

outer shorelines changed their positions relative to

the screen, mid route-section, difficulties were
experienced in maintaining a one-to-one relationship

between key and zone.

Two forms of reliability were assessed for this
measure: the deqree of agreement between two
observers of the same pass of the route as made Dby

one pedestrian, and the test-retest reliability of
that measure over two passes of the route by the six

pedestrians as judged by one observer.



Measures of agreement were obtained by
performing Pearson's Product Moment Correlations.

The inter-rater reliability of mean pavement
position produced a correlation of r = 0.9875, p <
0.00006, 2-tailed test, while assessments of the
standard deviation produced a correlation of r =
0.8156, p = 0.047, 2-tailed test. For test-retest
reliability‘a single mean and standard deviation was

computed for each pedestrian for each pass of the

route. The mean pavement position produced a large
positive correlation: r = 0.9933, p<0.00006, 2-
tailed test. The standard deviation produced a

smaller correlation which failed to reach the

criterion probability 1level: r = 0.6358, p=0.193,

2—-tailed test.

This measure has not completely fulfilled 1its
promise. It 1s true that mean pavement position
has a high test-retest reliability, but the more
important measure of variability has not. It can
be argued that good 1long cane users still find
difficulty in maintaining a central and constant
pavement position and that a good additional
mobility aid should overcome this problem.

However, to demonstrate this the standard deviation



for a group using the hypothetical aid would have to

be significantly smaller than when they were only

using the 1long cane. No statement can be made

about the aid's benefits in this respect 1if only
some individuals improve using the aid, as the

measure has such an inherent leve] of variability.

4.2.3.3 Verbal Commentary

A pilot study was <carried out with three

totally blind pedestrians who were asked to talk

about what they perceived, and what they were

thinking, as they walked the test route. It was
soon found that a certain amount of priming had to
take place 1in order that only comments which were
relevant to mobility were included. Hollyfield
(1981), 1in her attempt to investigate the cognitive
maps which blind people develop, noted the need for
directed commentaries. Accordingly, a sample
commentary was tape recorded and this was played to
each pedestrian before they walked the route for the

first time (see Appendix II). Obviously the quality
of a given 1ndividual's commentary depends upon

their own linguistic abilities, but as each subject

acts as their own control, under normal
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circumstances this is unlikely to be a problem; 1in

any case, the reliability study would assess whether

it was a problem. However, again following
Hollyfield, when the safety person who always
accompanied subjects judged it to be necessary the

pedestrian was reminded that a commentary was

required.

The same two forms of reliability were assessed

for the verbal commentary as had been applied to the
pavement position measures: firstly, the agreement

between two observers of the same pass over the
route by one pedestrian; secondly, test-retest

reliability comparing the scores of a number of
pedestrians over two passes of the same route and

under the same condition - this was judged by one

observer.

The two observers agreed upon the existence of

nine useful statement categories, and the
commentaries were coded on this basis (see Table

4.2) . Correlations were calculated using Pearson's

Product Moment Correlation for each category.

Tables 4.2 and 4.3 show the categories used, the

former giving the correlations and probabilities for



test-retest reliability, and the latter those for

inter-observer reliability. One category - comments

about olfaction - was agreed upon but not included

in the analysis as few of the

comments on either pass of the route.

Statement category r
Surfaces 0.7962
Shorelines 0.9712
Obstacles 0.7604
Kerbs 0.6667
Mobility comments 0.9601
Sounds 0.9802
Stating hypotheses 0.9121
Confirming/

disconfirming

hypotheses 0.9132

subjects

made

P

(2-tailed test)

0.060

0.0003

0.085

0.165

0.001

0.0001

0.007

0.007

Table 4.2 The correlation between the judgements

two listeners to the same verbal commentary.

- 51

such

of



Statement Category r P

(2-tailed test)

surfaces 0.86 80 0.022
Shorelines 0.9818 0.00006
Obstacles 0.9434 0.002
Kerbs 0.7008 0.134
Mobility Comments 0.9134 0.008
Sounds 0.9574 0.001
Stating hypotheses 0.8246 0.042
Confirming/

disconfirming

hypotheses 0.9504 0.003

Table 4.3 The test-retest reliability coefficients

of the verbal commentary.

Two of the cateqgories which failed to reach the
criterion 1level of significance for the 1inter-
observer reliability - surfaces and obstacles - were
sufficiently close to that level that they are still

worth recording, with a pProviso about their
significance level. One measure - kerbs - failed to

reach the criterion level of significance on both

forms of reliability, and by a sufficient margin
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that it is not worth retaining.

4.3 Conclusions

Most of Armstrong's original measures proved to
be reliable, as did the majority of the elements
identified in the verbal commentaries. However,
given that only six subjects are used in such
evaluations, the measure of the variability in a
pedestrian's pavement position will only vyield
information when the two conditions being compared
are s0 markedly different that every pedestrian 1in
the study shows less variability in one condition

than they do 1in the other.

The reliability of the measures has been

assessed, the next chapter deals with the question

of their validity.



Chapter V

The validity of the Evaluation Procedure

S.1 Types of validity

>.2 The goal of the evaluation

5.3 The validity of the measures
5>.3.1 Concurrent and face validity

>.3.2 Construct and content validity
5.3.3 Predictive validity

5.4 Conclusions

5.1 Types of validity

The question of .validity is by no means a
simple one. House (1980) has tried to distinguish
the goals of evaluators, in order to look at their
appropriateness. On the other hand, Anastasi (1982)

has described various forms of validity for specific

measures.
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5.2 The goal of the evaluation

The approach adopted in the present evaluation

does not fall neatly into one of House's categories.
Paradoxically, it is a combination of what he terms
'goal-oriented' and ‘'goal-free' approaches. The

former relates to expected outcomes while the latter

ignores the goals which, in the present case, the
ald designer had in mind. The paradox arises
because the dichotomy which House ©proposes is a
false one; it 1is difficult to see how a truly
goal-free evaluation could take place, as there must
be some basis for selection of the measures. Goal-
free 1s a misnomer. A better distinction would be
between goal-oriented evaluations 1in which the

designer's aims are being explicitly measured and

those for which the evaluator is supplying his own

aims.

The purpose of the present evaluation 1s to
assess the quality of a given mobility performance.

There is not necessarily an ideal against which a
particular performance 1s being compared, merely a

comparison between two conditions. For example,

the performance of a long cane user compared with
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the same pedestrian's performance when using another

aid in conjunction with the 1long cane. The
assumption is that a good mobility aid or technique
will improve the quality of the mobility of blind
people., A further implicit assumption is that an
1lmprovement in quality of mobility should be
reflected in an improvement in quantity, but only

the quality of mobility is tested in the evaluation.

(The reasons for this approach are discussed more

thoroughly below.)

A number of the goals of the -evaluation are

related to the performance of a cane user.

However, they are partly divorced from the aims

which Mobility Officers have when they teach
mobility, for the evaluation 1s not SO much
interested in technique as 1in the result of that
technique. Thus, although measures such as cane

contacts with shorelines and mean pavement position

are taken, those such as size of <cane arc and
coordination of step with cane swing are not. The

inclusion of the former measures shows that there 1s
an explicit realisation that a specific performance
is not being judged by the criteria of sighted

mobility. Although many of the measures are derived
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from the use of the long cane, other meacures such

as pavement variability, body contacts, and the

spoken commentary are less aid specific.

House (op cit.) makes a further distinction
between objectivist and subjectivist approaches to
evaluation, The former refers to the technique by
which objective measures are taken and the latter to
occasions when an opinion is sought. Kay (1980)
has argued that the only way to assess what he terms
"enhancement' of mobility is to ask O & M
specialists (Mobility Officers) for their
'experienced judgements’'. However, he admits that
when he tried this approach to evaluate one of his

own alds, the experienced judgements which he

recelved were 'unbelievably unreliable'. He implies
that this resulted from the Mobility Officers not
being 'sufficiently secure 1in their positions’'.
This i1llustrates one problem with the subjectivist
approach and almost suggests that a measure 1s
needed of how experienced and secure are the people
whose Jjudgements are to be sought; this could

result in an infinite regression!
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Nunnally and Wilson (1975) have pointed out

further reasons for choosing the objectivist
approach. Measurement provides a finer scale than
subjective judgement. This will allow

statistically based decisions to be made about an
aid's worth. Although non-parametric statistics
could be applied to a coarse measure - e.g. the aid
improves/does not improve mobility - there would be
a need for a larger sample if a potentially useful

aid were not to be unfairly disregarded. In
addition, certain measures can only reliably be

assessed objectively. This 1is particularly true

when judging speed, as there is a need to allow for

time spent not walking.

Thus, the evaluation can be described as

objective and as designed to test goals which the

evaluator has supplied.

5.3 The validity of the measures

Anastasi (op cit.) while describing the types
of validity which an evaluation tool should possess,
points out that they are not neatly distinguishable.

However, there is a need to introduce the concCepts
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more thoroughly and this can most clearly be done by
a short discussion of the terms, followed by a more

general discussion of their relevance to the present

Cagte,

Construct validity refers to the problem of
ascertaining whether the assessment procedure
actually measures the theoretical construct which it
was designed to test. Criterion validity refers to
the need for external confirmation that the
assessment can predict how an 1individual should
perform under certain circumstances. The <criteria
can be of two types: concurrent, which refers to the
person's present abilities; and predictive, which
refers to some future ability. Content validity
deals with the question of how representative are
the specific measures which were <chosen to Dbe

included in the assessment battery. Finally, face

validity refers to the need for the person taking
part in the evaluation to perceive it as a relevant

exercise and worthy of their efforts. (House - Op

cit. — refers to another form of face validity. He

notes that there is a need for the intended audience

of the assessment's findings to perceive the

procedure as relevant, and thus worthy of being used
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as a basls for taking decisions. This is a complex

political matter which will not be dealt with in

this thesis.)

5.3.1 Concurrent and face validity

Neither concurrent validity nor the face

validity to which Anastasi refers present a problem
for the assessment technique, because the assessment
tool embodies the skill about which information is
required, rather than being an abstraction from 1t.
The evaluation 1s <carried out 1in the real world,
using the kind of route which a blind pedestrian 1s

likely to want to attempt. However, the specific

choice of measures has obviously to be defended.

5.3.2 Construct and content validity

In the present case the theoretical construct

is mobility. The choice has been made to restrict
the range of the evaluation. Leonard and Wycherley

(1967) included the ability to navigate an

unfamiliar environment and the ability to cope with
sighted help in their definition ot good mobility.

The former, while important, is a rarer task than
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that of coping with a comparatively familiar
environment. It could, however, be arqued that
were an aid to be sufficiently good and wildely used
such a form of mbbil ity would become more common:
when the quality of mobility aids rices to this

level then the evaluation package can be modified

accordingly.

Armstrong (1975) distinquished three main

factors which could be said to determine blind
mobility: safety, efficiency and stress. Therefore,

a pedestrian might never be in danger, but be highly
inefficient and under great stress. The 1ideal

mobility ald or technique would be one which

optimized all three factors. There have been a
number of attempts to measure stress 1in blind
mobility, but none have been wholly successful - the

reasons for this are given 1in a later chapter.
Thus, although stress 1s still viewed as an

important factor the measures have had to

concentrate upon safety and efficiency.
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5>.3.3 Predictive validity

The establishment of predictive criteria would

appear, at first glance, to be a simple matter. The
assumption, mentioned above, is that an improvement
in quality of mobility should produce a concomitant
improvement in the quantity of Jjourneys which are
made. To test this, there obviously needs to be a
follow-up study of those whose mobility has been
assessed using the Evaluation Package. However, the

interpretation of the results of such a study would

be less simple than might be assumed.

The factors which affect the number and type of
outings which blind pedestrians make are manifold:

included among them are motivation and 1lifestyle
(Clark-Carter, 1984). The pattern of outings which
were made prior to the initial evaluation are likely
to determine the pattern which follows the
evaluation. To expand upon this point: if a blind
person has established a particular way of 1living,

has accepted that he is unemployed and does not need
to make more than a certain number of outings, then

even the restoration of vision might not affect this_

self-image 1f others are willing to continue their
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supportive role. However, had the wperson been
provided with a mobility aid prior to the formation
of this self-image, then it might never have formed
in this way. Gregory and Wallace (1966) found the
opposite effect in the case of a highly competent
blind person, who, having lost his sight at around
the age of ten months, was given sight some fifty
years later. Far from becoming more mobile, this

person appeared to lose his confidence.

Thus, with the small numbers used in the

evaluation, such a follow-up would be of limited
value. The only effective way to assess the longer
term value of a mobility aid would be to supply the
ald more widely and to conduct a survey of mobility
habits among the wider sample, while 1including
questions which are designed to ascertain whether
factors other than the aid's quality can account for

any individual's lack of increased mobility.

Woolf (personal communication) has proposed

that a simple and possibly more effective measure of

an aid's worth would be the number of this 1larger
sample who continue to use the aid after a given

interval. It is true that providing the aid to a
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larger sample for an extended period will answer

important questions about the mechanical reliability

of the aid. However, to answer the wider question

1t would be necessary to monitor regularly whether

alds continued to be used appropriately; in other

words, mini objective evaluations would have to be
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