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Introduction

Sensory deficit, or more precisely the loss ofignificant in visual perception, significantly
impacts all elements of an individual's everyddg,liwhile some elements can be severely
limited as a result. One such element, which isrd@hed by severe visual impairment in the
most prominent manner, is the area of spatial tateam and mobility of persons with visual
impairment.

For the visually impaired, independent orientationspace constitutes a key skill and is
generally considered to be an inherent part ofddg in such persons. Mastering it is a
prerequisite of self-sufficiency, independence, pasonal freedom.

The ability of independent, safe and effective mtaéion in space is a complex product of the
motor, sensory and cognitive abilities. For a peradth visual impairment, performance in
this area has a direct impact on the quality ohleislife and is reflected in the level of his/her
socialization, or more precisely his/her sociaégration. In this context, and in concurrence
with tremendous advancements in information andnsamcation technologies, the concept
of multi-sensorial approach is currently preferfedspatial orientation of persons with visual
impairment. This approach suggests the need forplmutilisation of all compensatory
mechanisms for effective orientation and for buitda solid perception about space, not only
through hearing but also via the tactile path. A& same time, for an individual with visual
impairment it opens the possibility of choosinguajectively optimum system of navigation.
Despite the up-to-date modern trends in the arespafial orientation and navigation, for
example by means of GPS, tactile information in finen of tactile maps and plans still
maintain its irreplaceable place. Through oriepntain microspace, a more complex cognition
of the macrospace is subsequently achieved. Nbtutdlere are factors determining the
quality of information provided through the tactpath, such as individual dispositions for
tactile differentiation and analytically-synthetctivity, previous visual experience and the
level of visual imagination; nevertheless, devatgpand improving the natural prerequisites
for tactile perception will project not only in trerea monitored by us, the area of spatial
orientation, but in a broader context will suppdhte field of Braille reading and
typhlographics (graphic embossed images for peratthsvisual impairment)

Optimizing cartographic tactile images from thegperctive of tactile perception physiology
is then an essential prerequisite for their effectutilisation by persons with visual
impairment. In an ideal case, the resulting efdiuld also reflect in the integration of this
area as a common part of spatial orientation an#ching.



Prerequisites of successful mastering of mobilityyopersons with visual impairment

For persons with visual impairment, one of thetfimportant steps on the way to spatial
cognition of the space around us is most certamdgliation by another person’s perceptions.
However, listening and appreciation of the basingyples, rules and regularities should, after
some time, be replaced by own initiative pursuantwhich a person would manage to
orientate due to his/her own skills.

Learning about the microspace

One of the options of macrospace cognition, althooigviously not the only one, is learning
how to orientate in the microspace. For bettermaigon on a surface, or in otherwise closely
defined area, it is important to know how to use tbuch sensation. Touch is one of the
paramount compensatory factors, and a correct wgris-one of the main prerequisites of its
correct use.

Touch, according to Litvak (1979), may be divided t

Passive touch.

Active touch (haptics).

Instrumental touch.

For working in microspace and distinguishing thsitafine and significant nuances, mainly
active touch is used in the form of intentionallifeg The aforementioned active touch is
naturally also utilised in reading tactile imagesgps and other graphic images. “In reading
embossed images, four techniques of feeling ardlynaosed:

- orientation hand movement with fingers slighthyesad (going across the entire drawing in a
snake-like manner from top to bottom, in a spiravement, and around its periphery or its
central part): enables to find an image on argaefirawing and stipulate its borders,

- movement along the outlines (with the index finglong the lines: ascertains arrangement
of details and its location),

- parallel movement of two fingers:

the thumb remains at the initial point, the indexother finger follows the line to its end;
suitable for estimating the length and directioradihe from the initial point, differentiating a
circle from an ellipse;

firm position of the thumb — index finger angledaheir movement to the right or left; used
for distinguishing a square, a rectangle and agteg

diverting the thumb and the index finger from tleaitce of the line to the right and left, their
subsequent vertical parallel running and then lmopgogether; suitable for identifying
parallel and intersecting lines;

parallel running of the thumb and the index fingesed for stipulating an angle by diverting
fingers from the initial point, etc.;

- parallel movement of both hands; broadening #eéilé area of the hand is achieved, faster
viewing of even larger size images;

- utilising all fingers; enables to record a largamber of orientation points, guide lines and
details, while the activity of one hand and onegéin (or two fingers, while using the
opposition of a thumb) is usually dominant).” (Kelh, 1999, page 14-15)

Spatial orientation skills development during the process of education

The basic skills, acquired by a child within a fyninay and must be further developed



within the preschool and subsequently the schoakca&tbnal process. As part of school

attendance, competences development is anchonerk@ys of a general educational program
for primary schools, not only within the subjectspfatial orientation and mobility of persons

with visual impairment but also in visual arts eddfiiien, physical education and geography.

Spatial orientation and mobility development

The deficit in the area of spatial orientation amobility in persons with visual impairment is
known to the laics as well as the experts, who Haeen trying to reduce it or eliminate it
altogether for a number of years. In the Czech Bkpua methodology has been worked out
for each group of persons with visual impairmentiow to develop this area.

In children, who are blind since birth or whose amment was acquired at early age, the
basic techniques of walking without a cane, esfiggafe posture, trailing, the fundamentals
of walking with a guide, possibly also strengthgnthe stability, etc., are developed within
the family environment and subsequently, in thelkngarten.

At primary schools, spatial orientation was ancHoas an independent subject for blind
pupils and pupils with severe visual debility. Timethodology in this subject results from
abilities that are physiologically given to pup$ respective age. The teaching subject is
divided to 4 basic stages:

-1. Grade 1 - 3: pupils adopt and perfect thech@shniques of walking without a cane.
Once this stage has been mastered, stage two $lelich is allocated one lesson per week,
just like this stage.

-2. Grade 4 - 5: given their age, pupils alreadyehprerequisites of controlling the white
cane and therefore, they train on its use. Traingdirst conducted in a building and
subsequently, the mastering of movement in sude ‘&avironment” is then moved outside.

- 3. Grade 6 - 7: owing to training for more difflt paths (paths with obstructions,
walking the streets, travelling on public transpatc.), teaching is allocated two lessons
every 14 days.

-4. Grade 8 - 9: relatively trouble-free contrdéltbe white cane is expected for pupils,
walking longer routes with seeking targets is ®dinThe allocation is also two lessons every
14 days.

In order to be able to stipulate allocation andptovide teaching, there is a teacher with
spatial orientation instructor certification at gfimary schools for pupils with visual
impairment. The special education centre shouldrenthe teaching of integrated pupils.

The basic training of spatial orientation and mitbpfior persons, who have lost the possibility
of acquiring information through sight after contplg primary school attendance, is
provided either by “Typhlo-service” (a hon-governmherganization for persons with visual
impairment over the age of 15), é@ina” — “Village” (a non-government physiotherapyda
retraining centre in Prague) or other non-statemations that employ certified instructors.
It is the decision of an individual with such impaent as to which of the above stated
possibilities will he/she opt for. The methodology all instructors results from equal
standards of their education, and it should theeefoot differ in significant requisites.
Generally, it can be stated that the methodologyedficating adults is similar to the
methodology of educating pupils, the only differemeing that it is significantly faster.



In the event of a situation when a grown individoaekds to learn a particular route, he/she
can contact any of the subjects that, accordindedislation, are entitled to provide this
service (see below).

Spatial orientation and mobility (O&M) in the Europ ean context

In the context of the change in approach to persatisimpairment on a scale of the entire
society of 1960’s, the area of spatial orientat@npersons with visual impairment also
developed. During the past forty years there han ke worldwide developmental trend,
however rather uneven, of professional coursesirfstructors of O&M for the visually
impaired. The O&M techniques were created in th8.A. and soon adopted by experts in
Britain as well as in other countries.

In June 1950, an American office of work physio#sr stipulated educating specialists on
O&M as one of its priorities in the area of phybetapy. The American Foundation for the
Blind convened a conference, introducing the fitsjp towards professionally anchoring the
O&M instructor position and the requirements fos iminimum education and work
principles. The first grant stipulated for the eafimnal program for O&M instructor’s
development was obtained by the Boston Colleg®601

In Great Britain, the O&M techniques were officialaccepted subsequent to a series of
studies conducted between 1964 and 1966 for th@oparof ascertaining its efficiency. The
experiences from the U.S.A. were resulted in ThenBigham Royal Institute for the Blind
founding the National Mobility Centre, which duritige following twenty years trained over
400 O&M instructors from Germany, Denmark, HollaB#&lgium, Australia, New Zealand,
India and other countries.

In Sweden, O&M training was introduced before 19a&Rer the first O&M instructor was
trained in Hines VA Hospital in the U.S.A. Currentlall Swedish O&M instructors are
trained within the Stockholm Institute of Specialugation. There are currently (1997) only
about 75 O&M instructors there.

In 1952 Netherland also started practicing O&Mhailtgh on a very small scale with the
support of the Royal Institute for the Blind HulzBassuem. Based on the conducted studies,
the Dutch invited an O&M instructor from the U.S.far a period of six months for the
purpose of creating and stipulating the essentifadsprogram for training instructors. In 1990
a national program for educating O&M instructorsswiatroduced in the Netherlands.
Approximately 20 specialists are trained every yd@dre module “Spatial orientation and
mobility” is also part of the education for spegahools teachers.

Denmark commenced its first training courses forND&structors in 1970, when the first
instructor was trained in Birmingham. Instructorenfi Iceland, Norway, Ireland, Greece,
Turkey and Finland also underwent the Danish ceurB&land came up with an idea of
introducing O&M courses as part of the curriculuon individuals with visual impairment.
The Finish Central Federation of the Handicappeadbéished a one-year course for O&M
instructors.

In Norway, O&M training was started at the Huselap&ol for the Blind in 1964, thanks to a
physical education teacher who underwent trainm&weden and at the Western Michigan
University. In 1985 an O&M university educationabgram was founded here. The platform
of members of the National Norwegian AssociatiorO&fM instructors is currently formed
of about 50 instructors.

In France a training centre (French Mobility Centgr Marly le Roi, later renamed to
Association pour les Personnes Aveugles ou Malvisydor O&M instructors was founded
in 1980; instructors from Switzerland and Spairdgeted from it.



O&M training in Germany commenced in 1972 after timstructors passed a course in
Britain. Soon after the O&M courses were introdugethe School for Blind in Marburg. In
the 1970's a Mobility Centre for training instrucdowas established here. In 1979, in
Hamburg, an Institute for Rehabilitation and Intgn of the Sight Impaired (IRIS) was
founded, educating O&M instructors and physiothgrayorkers for the entire Europe,
especially for the German speaking regions.

In Spain, the national organization for the blin@rganizacién Nacional de Ciegos
Espaioles) initiated O&M courses in the 1980’s. Partlod course, led by trained instructors
from Europe, was focused on practical skills; otlparts contributed to the theoretical
fundamentals of O&M, which was shielded by profesgmom various Spanish universities.
Two instructors, who obtained their training in 8&Riwere present at the outset of the O&M
courses in Italy in 1989 and 1990. The first counses established with the support of the
National Union of the Blind and was conducted inlavj followed by another course in
Rome. In 1991, there were 13 qualified O&M instaustin Italy.

The first course for O&M instructors in Poland wiasnded in 1989; a similar situation was
also characteristic for Hungary.

The above information clearly shows the interesexgierts and laics in this area, which in a
significant manner determines social integratiomofindividual with visual impairment and
his/her quality of life. The International Mobilit€onference, which is organised on an
international basis, serves as proof of the intexrd the key position of this issue.

The possibilities of spatial orientation and mobiliy instructors training in the Czech
Republic

As it was stated above, relatively slow start, mposed process and in the majority of cases a
positive successful conclusion are characteristiddaching spatial orientation and mobility
of persons with visual impairment. Just like theirse of teaching O&M for the visually
impaired, also the training of spatial orientatiorstructors and teachers in the Czech
Republic, or more precisely in Czechoslovakia, ceanoed relatively late as compared to
other states — at the break of the 1970’s and 89©’4. Amongst the first pioneers and the
propagators of O&M training not only for personghwvisual impairment, but also for their
instructors, was prof. Jesensky, as well as thatareof methodology for spatial orientation
instructors, or primary school pupils, Mgr. Paveliewer. Gradual development of the
methodology led to the emergence of several ceminesmeans of obtaining a licence for
becoming a qualified instructor. We should mentioe most significant ones here:

1. Till the end of 2008, there was an Institute of $lbgherapy for persons with visual
impairment, which was managed by its Director, P8Vener. This institute operated
at the Charles University, the Faculty of Arts, aluwling its more than ten year history
trained tens of instructors. The courses were gagrand instructors not only learned
how to plan routes and guide their clients to bezandependent, but also in the
beginning how to master the white cane. This cowas stipulated for specialists
already working with persons with visual impairmeand it was conducted in the
form of university education seminars, which todlace once every fortnight on
Thursdays and Fridays. Subsequent to passing thesesoa successful graduate
obtained a three-year licence which was/is theewed every three years and thus
maintained the quality and assurance of furthénitrg of instructors.

2. Another course, stipulated not only for the gen@ralfessional public but also for
laics, is the course organised by PhDr. Trhlik frim@ Special Education Centre. It is



a three-day course, usually conducted from Frida$unday. Based on passing this
seminar, led on very intensive basis, the gradoatains a lifelong certificate for
performing the work of an O&M instructor for persomith visual impairment.

3. A gap in the market, which occurred due to theitutgt of Physiotherapy for persons
with visual impairment closing down (see above)patially filled by the Brno
Typhlo-centre (an organisation providing servicgshysiotherapy of 2nd degree to
persons with visual impairment over 15 years of)agich runs courses of the same
methodology and the same scope as the first mattiorganisation.

4. The last option of acquiring a lifelong certificads an O&M instructor for persons
with visual impairment is becoming an employee he tTyphlo-service (an
organisation providing services / physiotherapylsf degree to persons with visual
impairment over 15 years of age). This organisatioms courses for its employees.
The given courses are divided into two parts — riémal acquaintance with the
methodology and forms of work and subsequently iaicagu practical experience
under the supervision of experienced instructors.

In the previous lines, we summed up the basic dmd most prevalent possibilities of

acquiring certification as an instructor of spatalientation for persons with visual

impairment. The stated certificate must also bel gl every primary school teacher, who
teaches the subject of spatial orientation to gupith blindness or severe visual debility (see
above).

The subject Spatial orientation and mobility of thisually impaired had its curriculum
approved in 1998, and it results from experienceéhwraining spatial orientation in
Czechoslovakia and subsequently, also in the intkpe Czech Republic during the past
twenty years. The training itself is then elabadat@o four phases, always with respect for
the abilities and requirements of a pupil of theegi age. A pupil with severe visual
impairment should, within his/her school attendameest acquire the skills to such degree so
as to be absolutely independent and self-contaasddr as orientation is concerned.

The parameters of embossed images, used for cgeaittile maps
Within each of the mentioned teaching subjectslutfing spatial orientation and mobility,
pupils’ other required skills and abilities are caldeveloped for the purpose of which the
teacher has a number of aids and instruments. Blsoll@e most suitable for developing
touch, imagination and subsequently also spatientation are maps. The issue of how
embossed images and maps should look like is lzdgessed by a number of Czech as well
as foreign experts (Guillie, Kunz, Burklen, Wanecélebold, Heller, Sverlov, Jesensky,
Jankova) for some time now. In the Czech RepuBliof. Jesensky has been dealing with the
standards for plastic figuration for the longestiqub of time, PetrCervenka (1999, p. 11)
results from his work and states that “for embosdeving, low relief and an embossed
model, the following values can be recommended:
-embossed drawing: the baseline width (accordinge¢bnology), minimum distance of
two lines (3 — 5 mm, preferably 5 mm),
-a low relief: minimum distance of two edges (3 m&),
-embossed model: minimum width of communicationn{&t), minimum distance of two
edges (3 -5 mm)”.

It is apparent that mere learning of how to distish microspace and therewith the linked
distinguishing of embossed lines cannot lead téepeorientation during walk and movement



in open space or in buildings. However, it is absay certain that orientation in tactile maps
and plans may further contribute to the imagesdé&nmed to be more precise, certain and
also more corresponding to the actual surroundings.

Project “Perception of Geospace by means of modetactile maps”

In the following lines, we would like to introdudbe Czech Science Foundation project
(Perception of Geospace by means of modern tatidps), which is based on the given
characteristics.

The project is planned for the period of 2008-20Wo teams were joined for the purpose of
executing this project. One team is from the Fagcolt Natural Sciences at the Palacky
University of Olomouc, the Geoinformatics Departipdéad by Prof. VozZenilek. The second
team operates at the Faculty of Education of theesaniversity, at the Department of Special
Education, and is led by Prof. Ludikova. The liaisd the two different groups provides an
ideal background for activities within this project

The idea for this project originated from the neadalysis of persons with visual impairment,
mainly from the absence of suitable teaching maltddr teaching spatial orientation and
mobility of persons with visual impairment, whichessential in order for such persons to be
able to lead common and independent lives. Anattierulus, which instigated the origin of
this project, was insufficient teaching materiat faupils with visual impairment and their
teachers.

In the Czech Republic, the teachers of blind pugild pupils with visual debility currently
only have two options of geospace perception. Bcedsils and plastic embossed maps
(thermo-vacuum foils, thermoactive foaming substah@re used, or the teachers even make
such teaching maps themselves, usually by layesingndividual surfaces on top of one
another. Another example is also a modificatiothefplastic embossed maps by marking line
elements, and sticking descriptions in Braille be tmaps. Making of such maps is very
demanding and the reduced availability also compgdi teaching in the given area.

Today, when various technologies are developingstid maps of this type can from the
worldwide standards perspective no longer be pegdeas sufficient.

During foreign markets research and investigatibexgperience with tactile maps in other
countries apart from the Czech Republic, we camentterstand that there are currently many
possibilities of providing better exploration andgaition of space to persons with visual
impairment.

During the past decade, it was especially the pdgdical aspects of spatial image and
research of predispositions for tactile perceptimat was accentuated in the area of tactile
maps. The primary interest of geography in speeiigects of cartographic images for socio-
economically and ethnically handicapped groups g@slually transferred to the issue of
perceiving such images by persons with visual inmpaint. Preponderance of research was
built on laboratory basis and application of thesults to natural environment was minimal.
However, these works confirmed the hypothesis ltiatd persons have the same cognitive
spatial abilities as intact individuals, the onlyffetence being that their configuration
knowledge is less complex due to reduced accessfdomation and insufficient previous



experience. Results of the studies state that usitctde mapping may significantly improve
cognitive maps of persons with visual impairmemigl ghus improve awareness about space
and the surrounding environment, as well as impepatial orientation (Perkins, 2002).

In 1994 the Pasadena City College published resifilesxamination, focused on developing
spatial orientation of their students within thenpais area aided by effective tactile plans.
With the aim of providing plans that would have thest possible quality and optimal
recognition by touch, the research focused on theiency of embossed images from the
perspective of their tactile differentiation. Thestded outcomes were conventionalized
graphic images of the campus that would providesitglents with sufficient and precise
information, utilisable within spatial orientatiofClark, D., Clark, J., 1994)

As for the time factor of the project executed I3y itt has been divided to three years; while
this year sample 3D maps are already being prepdieel new tactile maps are created
according to the needs analysis of blind persomksparsons with a visual debility. During
production, all general principles of processingtitaa maps have been followed, i.e. overall
slipperiness of the surface, no health hazard, alabty, etc.

The project already commenced last year comprisiregsample card of patterns, colours and
marks allowed us to begin testing at primary antbsdary schools. This year, the testing
continued at more primary schools and also at asgtians for adults with visual impairment
— in Typhlo-centres. Based on these tests, whicke mot yet been completed, the results
analysis will be created and presented at the cemée for the purpose of which this textbook
is being published. The first of the planned modantile maps will be created on the basis of
the aforesaid analysis.

The expected outcomes of the project are thusdamele the following outputs:
- instructions for creating a modern tactile map cosijon,
- acatalogue of tactile maps’ geovisualisation mesho
- creating three types of modern tactile maps,
- inclusion of a new tool into the education and pbtyerapy process for blind persons
and persons with visual debility,
etc.

Presentation of project results to date
The project is almost two-thirds complete, andfttet test has been done — testing of legend
and the sample card (see Fig. no. 1) of materrafaictile maps of type A, B, C. Testing was
carried out in establishments for pupils as wellcasadults:

- Grammar school and Secondary vocational schoolieragNové Butovice,

- Primary and secondary school at Kamenomlynskatstree

- Typhlo-centre Olomouc,

- Typhlo-centre Karvina.



Fig. no. 1 — Sample card

On the basis of testing, responses by 51 resposidee acquired (11 adults and 40 primary
and secondary school pupils). Of these, 31 werdl[f adults and 24 pupils) and 20 had

severe visual debility (4 adults and 16 pupils). Wée surprised to find that the responses of
primary and secondary school pupils usually comedpd with the statements of adults. It

means that the touch of primary school pupils fidass 6 onwards is developed in a similar
manner as that of adults. Results are stated ies&ielow.

For the purpose of testing, the sample card wadetivto sections A — F (see Fig. no. 2).

Fig. no. 2 — Sample card with description



Table no. 1 — Conforming values ascertained inoagof blind respondents
parameter percentage reference number of respondents

Al 6.06% 2
A2 3.03% 1
A3 3.03% 1
A4 3.03% 1
A5 3.03% 1
B1 12.12% 4
B2 21.21% 7
B3 12.12% 4
B4 9.09% 3
B5 9.09% 3
Cc2 3.03% 1
D3 3.03% 1
D1 3.03% 1
E6 3.03% 1
F7 3,03% 1
F8 (crossing) | 15.15% 5
F9 (tracks) 15.15% 5
F10 3.03% 1

Table no. 2 — Non-conforming values ascertaindaliimd respondents

parameter percentage reference number of respondents
A4 3.03% 1
B4 3.03% 1
E2 (neg. relief)  24.24% 8
E4(neg. relief) | 24.24% 8
E6 3.03% 1
A2 - A3

(surface) 24.24% 8
A3 - A5 3.03% 1
A3 -C2 3.03% 1
Bl -B2 3.03% 1
B2 - B3 3.03% 1
B2 - B5 3.03% 1
Cl-C3 3.03% 1
C2-C3 3.03% 1
C2-C4 3.03% 1
C2-D1 3.03% 1
C3-C5 3.03% 1
C4-C5 6.06% 2

D2 -C2 3.03% 1



D3 -C2 3.03% 1

D3-C3 3.03% 1
D3 -C4 12.12% 4
D3-C5 3.03% 1
D3-D1 6.06% 2
D4 - D5 9.09% 3
E5 - E8 6.06% 2
E5-E9 3.03% 1
E7 - E8 39.39% 11
E7 - E9 27.27% 9
E8 - E9 33.33% 11
F1-F2 6.06% 2
F5 3.03% 1
F6 (small

arrows one| 21.21% 7
after another)

F13 3.03% 1
F7 - E9 3.03% 1
F8 - F9 6.06% 2
F11 6.06% 2
F11-F12 6.06% 2
F11 - F13

(squares) 30.30% 10
F12 - F14 3.03% 1
F13 - F15

(squares) 15.15% 5
F13 - F14 9.09% 3
F14 - F16 6.06% 2
F15 3.03% 1
F15 - F16 6.06% 2

Table no. 3 — Conforming values ascertained inaedpents with visual debility
parameter @ percentage reference number of respondents

Al 5.88% 1
A2 11.76% 2
A3 5.88% 1
A4 17.65% 3
A5 5.88% 1
Bl 17.65% 3
B2 35.29% 6
B3 11.76% 2
C4 5.88% 1
C5 5.88% 1
D2 5.88% 1

D3 5.88% 1



D4 5.88% 1

E3 23.53% 4
E6 5.88% 1
F5 11.76% 2
F6 11.76% 2
F7 11.76% 2
F13 5.88% 1

Table no. 4 — Non-conforming values ascertainegspondents with visual debility

parameter percentage reference number of respondents
Bl 11.76% 2
B3 5.88% 1
B4 5.88% 1
Al - A5 (colour)  17.65% 3
A2 - A5 5.88% 1
C4 - CS_(coIour, 35.29% 6
shape, size)

D3 -C3 5.88% 1
D3-C4 5.88% 1
D4 - D5 5.88% 1
F6 5.88% 1
E7 - E8 11.76% 2
F1, F2 5.88% 1
F11 - F12 5.88% 1
F13 - F15 5.88% 1
F13-Fl14 5.88% 1
F15 - F16 5.88% 1

The following facts result from our research, whioha greater extent, were processed from
the above stated tables:
- the need to intensify colours (ideal colour comborawas orange with green and the
most pronounced was pink)
- do not use chain-dotted, dotted and dashed lirgettier on one map
- do not use structures marked as D1, C2 and D3eumbre, C4, C5 and also C4 and
D3, at the same time
- arrows may only be used in the F5 format, in Fifatronly as a line (direction of the
arrow is not clear)
- marks used for F11 and F13 are not distinguishdb&refore the larger option F12
and F14 should be used.

Our initial results are to a certain degree sumubtby the above stated research of the
Pasadena City College, pointing towards simplemgesavithout excessive details. Simple or

double lines, as well as simple chain-dotted linese assessed as effective; on the contrary
the dotted lines, cross-hatched lines and pattelined were assessed as ineffective. Simple



geometric shapes (a circle, a square, a triangesepted optimum symbolic images. (Clark,
D., Clark, J., 1994)

Owing to the fact that we are presenting this dbuation just before the tests of tactile maps
type A are to be performed, we will present moreitkd results directly at the conference.

Conclusion

It is clear that spatial orientation and mobiligvélopment is impacted by several factors. We
believe that elaboration and easy use of thesgetacaps could be one such factor. We are
convinced that the utility of new tactile maps viaél very extensive, commencing from its use
in teaching at primary and secondary schools, @r thtilisation by Typhlo-centres and
Typhlo-services employees when working with adwith severe visual impairments.
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