
DYSCOVER -A WORLD OF SPECIAL MAPS FOR SPECIAL PEOPLE 

Rose Birley and Nick Tasker 

For people suffering from Specific Learning Difficulties maps can be confusing and frightening 
documents. Even the colours of the map may present an alarming image which cannot be seen -let alone 
understood. We have identified 5 "Dys" functions and linked them to colour preferencing. We can find 
no evidence that this common denominator has been previously investigated. Modem mapping software 
packages offer the facility to create bespoke colour maps to meet such specific requirements. Our 
research into individual map content and design for these special needs warrants further study. To date, 
we have produced a tailor-made map, that works, for one such child. 

Introduction 
Dyscover is a concq>t mapping project in it's infancy. It was 
born of necessity. This un-funded, voluntary work has been 
undertaken by two cartographers with children who have 
Specific Learning Difficulties and who are assessed as 
having Special Educational Needs. 

Sophie is 7 years old and has a co-ordination disorder 
known as Dyspraxia. Matthew is 12 years old and has 
Dyslexia- a condition more commonly heard of these days. 
Outward signs of their problems are initially hard to detect 
and often masked Therefore they silently suffer a "hidden 
handicap" which is easily overlooked. 

However, they both exhibit similar areas of overlap 
within their own difficulties e.g. left/right confusion, se
quencing, telling the time etc. This not only affects the way 
in which they learn at school but also their ability to learn 
basic skills and tasks at home. 

Purpose 
We believe that maps can create a bridge between the 
written word and a picture - serving as a courteous transla
tion to those for whom reading and writing is a problem. 
Hence our efforts to present map data in a format individu
ally tailored for the Special Needs child. 

Maps have the functional ability to address higher 
plane conceptual issues such as perception of spatial aware
ness whilst, at the same time, providing the user with a 
wealth of fundamental, lower level information such as 
routes, location etc. The only proviso is that it must be 
presented in a format the user can understand. A map may 
look very pretty but if it communicates nothing it is useless. 
Far better to design a map with an emphasis on communi
cation. Design should not be hindered by adherence to 
fashion. Good map. design is not constrained by aesthetics. 
First and foremost it must work as a map. The cartogra
pher's detached perception of beauty must come second to 
the transfer of data to the mind of the user. 

As cartographers we never consider the exceptions to 
our own abilities. How can we? We can neither perceive nor 
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truly appreciate the difficulties some face when presented 
with our products. Yet we continue to produce them because 
we can see them, not taking into account simple changes 
which might enable entirely new sectors of the community 
to make valid use of our work. 

Traditionally, maps have always been expensive to 
produce. In order to maximise return in this invesbnent, 
cartographers have sought to ensure their maps have as wide 
a market appeal as possible. You cannot please all of the 
people all of the time, but attempts to do so have lead to 
some awful compromises. All maps are the result of some 
compromise, but financial pressures should not outweigh 
design integrity. 

Similarly, some potential customer markets have been 
ignored due to their minority status. The keyword here is 
viability; In general, customer needs have not even been 
assessed where the potential market is already known to be 
too small to support the initial invesbnent. The "Special 
Needs" sector is one such market area. It has the added 
complication that communication of customer need is often 
difficult to assess. 

With the advent of very flexible software packages and 
tumbling reproduction costs, the climate now exists to 
tackle these minority markets. Everybody has a fundamen
tal right to be spatially aware of their environment. Maps 
for "Special Needs" customers may lack convention and 
even flout normally accepted design principles but, in es
sence, they still attempt to convey a message of spatial 
reality into the mind of the user. How this is achieved should 
not be hindered by the cartographer, rather be should facili
tate the user to discover their own potential. 

The map user is a spectator to our ideas, concept and 
presentation. Map communication is not interactive, as in 
speech, allowing for instantaneous adjusbnents to maintain 
meaning. Therefore all maps should provide a unity be
tween objects, words and images in an adequate fashion. 
For the majority of users they do but, for some, maps can 
be a mind blowing experience of jumbled letters, swirling 
lines and the combined stimulus for yet another migraine. 

The fact that maps have been inaccessible to a percent
age of the population based purely on our inability to use a 
"courteous translation" is tragic. Especially so in those 
early, formative years where cartography can provide an 
essential resource, not only in support of the curriculum, but 
additionally valuable in teaching life skills and maintaining 
learning momentum. We aim to redress the balance. 
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The 5 ''Dys" functions 
During our research we have identified 5 "Dys" functions 
which we are convinced can be assisted by using the maps 
and mapping products we hope to develop. 

These "Dys" functions and areas of concern are: 
Dyslexia Reading and writing 
Dyspraxia 

Dysgraphia 
Co-ordination 

Writing 
Dyscalculia Mathematics 

Dysphasia Speech 

These are all individually diagnosed Learning Difficul
ties known to educationalists. Yet all, we feel, have common 
links and should not be treated in isolation. These "Dys" 
conditions cover a wide spectrum of not only mental learn
ing difficulties but also physical difficulties attributed to 
them such as tying shoelaces and buttoning up a cardigan. 
Routine daily tasks can become a nightmare. 

Spatial Awareness 
One common thread joining the above "Dys" functions is 
that of spatial awareness. Normally maps, as repre
sentations of spatial data, would be of great assistance but, 
for people suffering any of these conditions, conventional 
mapping can be very confusing or even frightening! 

Colour Preferencing 
From the outset of our investigations we were aware that 
Sovhie has difficulty reading from a yellow background. 
She can, however, work quite happily from a fully saturated, 
scarlet red background. During our research we made the 
valuable new link between mapping perception and clinical 
colour preference. Colour preference is known to alleviate 
the symptoms of Irlen/Scotopic Sensitivity Syndrome. 

We postulated that, in order to increase the perception 
threshold for those suffering these dysfunctional learning 
difficulties, Irlen/Scotopic Sensitivity Syndrome must play 
a part. 

Irlen or Scotopic Sensitivity Syndrome 
Irlen/Scotopic Sensitivity Syndrome was frrst described by 
Helen Irlen in 1983, an American school psychologist with 
several years experience of pupils with various learning 
difficulties. 

It is a perceptual dysfunction creating distortion in the 
printed page. This is caused by an individual finding diffi
culty in modifying and processing the full spectrum light 
range efficiently. It is not a vision/eye malfunction and is 
known to be more than just a reading problem. Any optical 
disorders still require the skills of an optician to correct 
them. 

This syndrome manifests itself in many ways and cre
ates such perceptual distortions as pages of text moving, 
letters and lines swirling into a mass, words jumping about 
and letters transposing themselves. If this happens to writ
ten text, we concluded it must also affect the appearance of 
maps. 
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Thus we have to appreciate that not everyone sees a 
map in the same way as we do. Our efforts at producing data 
in a map format may be wasted unless we consider such 
specific user requirements. 

The Five Main Factors 
There are five main factors of Irlen/Scotopic Sensitivity 
Syndrome that must be taken into account before we con
sider individual map specifications. 

1. Light Sensitivity : certain glare and brightness cause 
dizziness, restlessness, headaches and nausea. Sufferers 
quickly tire from visually intensive activity, such as reading. 
These individuals usually prefer to work or read in a dimmer 
light. Since the second World War the demand for whiter 
paper has been paramount. High quality paper has now 
achieved a 100% white appearance due to the addition of 
bleaches and the use of blue pigments to enhance our 
perception of whiteness. 

2. Inadequate Background : combine the glare of white 
paper with modem printing and consider the high contrast 
achieved - especially when fully saturated black is used. It 
is assumed a high contrast is best for reading because the 
text is allowed to dominate the page with little interference 
from the background. For people with Irlen/Scotopic Sen
sitivity Syndrome this contrast is too extreme. The 
background competes for the attep.tion of the reader. Letters 
and lines begin to lose their distinctiveness and become 
distorted. Some letters even appear the same as lower case 
letters and visually lose their ascenders and descenders. 
e.g. b d p 

m u w n h 
a e o u 

As a result the reading rate and efficiency is reduced 
and concentration lost. 

3. Poor Print Resolution : this can be dependant on the 
type style, size and the spacing between the letters or 
numerals. The sufferer perceives text that pulsates, shim
mers and dances across the page. It can even be seen to run 
off the page and disappear completely. The ability to read 
efficiently cannot be achieved as, with text missing, track
ing and comprehension are lost. 

4. Restricted Span of Recognition : this occurs when the 
sequencing and processing of groups of letters, numerals, 
musical notes etc. is found difficult. Hyphenated words 
create a problem- especially if on two lines. In this instance 
short columns of text are preferred as they concentrate the 
readers visual field of perception. Landscape formats make 
best use of a restricted visual field. 

5. Lack of Sustained Attention: with the problems occur
ring as listed above, the ability to concentrate for long 
periods is an impossible task. Thus frequent breaks are 
required and the accusation of "daydreaming" may occur 
in the classroom or office. A finger or marker can be used 
to keep the place on a page but that is not always enough. 
Further difficulties are experienced especially with direct 
copying. 

Having cross referenced several papers and books it 
would appear that these factors are also symptoms of the 
varying "Dys" functions. 
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Testing for Colour Preferencing 
Testing for colour preferencing is undertaken by a nation
wide network of specially trained diagnosticians. It is not 
one of the standard tests carried out at schools for children 
known to have a learning difficulty. 

We discussed the testing procedure with Patricia Clay
ton at the Irlen Centre South West. 

Initial testing involves the use of nine highly specific 
coloured overlays which reflect the entire spectrum (see 
Diagram 1 below). These overlays are optically pure and 
precisely tinted. This allows combinations of overlays to be 
used together, extending the spectral range of interrogated 
wave-lengths. They are equally saturated and display com
mon reflectance properties so that tint becomes the only 
difference between them. They alter the spectral content of 
the light entering the brain. 

Yellow 

rt:::l 
Wavele11!1th (nm) 

Diagram 1 5howl11!1 relative epectral soeparatlon between the overlay flltere 

The printed page (black on white) used as base data is 
actually in a foreign language unknown to the client. As the 
testing does not aim to prove the reading ability of an 
individual, rather it aims to record any movement or distor
tion seen on that page through any of the colours. Two 
overlays from opposing sectors of the spectrum are laid 
adjacent to each other over the text. These are examined in 
direct comparison. The overlays are changed and questions 
are raised with reference to the clarity of the image. Testing 
is carried out under normal lighting conditions although the 
effects of the tints are bound to change under varying 
conditions as they arise. 

Colours are eliminated until a preference is achieved, 
i.e. a coloured overlay (or combination of several) which, 
for that one individual, improves their perception of the data 
or holds the page still without distortion and without making 
them feel physically ill. 

Already specifically controlled trials by the Institute of 
Optometry have confirmed that the use of individual preci
sion coloured filters can greatly benefit the sufferer. 

We aim to combine these uniquely designed colour 
preference tests with our cartographic knowledge to in
crease awareness and stimulate cartographers into 
considering mapping for the minorities. 
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Sophie's Map Specifications 
Having investigated colour preferencing and the five main 
factors of Irlen/Scotopic Sensitivity Syndrome, we set to 
design a map sympathetic to Sophie's needs. We had al
ready established the base colour to maximise Sophie's 
perception of the map content. The following summarises 
the map specifications applied : 

Purpose : to allow Sophie to walk from her own house 
to that of her Grandmothers. A relatively short distance 
away but a task she was unable to perform unaided due to 
her lack of spatial awareness. 

Format : A4 landscape was selected in order to make 
the most of her perceptual field of vision. 

Orientation : the map is drawn due North but the 
addition of the legend ''TOP" also ensures Sophie has the 
map the right way up. Complicated compass details would 
have only added confusion. 

Scale : the annotation of a scale ratio .is inapplicable 
for Sophie's age. The relationship between time and dis
tance, however, is essential. Holes have been drilled into the 
map to indicate major road junctions. At each junction, by 
moving a coloured peg from the scale bar to the next 
position on the map, Sophie is aware of her relative position 
and distance from home. She is also made aware of the 
direction she has to travel. Her hand/eye co-ordination and 
fme motor control are encouraged by this system. 

Content : the map content is to remain as clear and 
simple as possible. The current town map available is 
cluttered with data inappropriate to the journey Sophie is 
taking. The surrounding information competes for attention 
and is distracting. We eliminated all extraneous information 
not applicable to her precise needs. 

Linework : thicker lines indicate the major roads and 
thus carry a greater importance. The use of the stipple strip 
ensures Sophie can follow her progress using a finger. The 
linework is kept clear of other detail where possible. 

Text : where upper and lower case letters are used a 
sans serif upright font has been employed. The interpreta
tion of serif fonts can be extremely tiring as the brain is 
involved with deciphering the extraneous lines· which have 
no bearing on the final meaning. Italic or fancy fonts are 
also avoided for the same reason. All text is kept clear of 
the linework to avoid blurring and subsequent confusion. 
The standard cartographic convention of aligning names of 
roads within their boundaries (where possible) has been 
avoided due to blending problems. 

Symbols : these have to be easily identifiable to So
phie. The necessity for a key is avoided. The symbols are 
not boxed in as the additionallinework has to be interpreted 
by the brain and offers no additional, useful information. 

Colour : Sophie 's clinical preference is for scarlet red. 
Hence we printed in black onto a red background. 

Presentation : the fmal map is mounted on stiff board 
for ease of handling. This also facilitated a secure platform 
to manipulate the pegs and aids their retention. 

As a result of the map Sophie has, for the first time in 
her life, been able to: 
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• walk to her Grandmother's house unaided 

• follow a route using her finger 

• identify the important junctions and features along 
a route 

• relate time to distance 

• improve her own spatial awareness 

The need for colour preferencing in schools 
The relevance and implications of colour preferencing to 
school children is of paramount importance. 
This year a code of practice comes into force which requires 
schools to work out how they can best use IT to cater for 
Special Needs. Testing for colour preference and reacting 
to those fmdings could improve a child's perception and 
allow him to access the National Curriculum fully. 

At present the educational format is possibly inappro
priate to his ability to see and comprehend lessons. A simple 
change e.g. photocopying information onto different col
oured paper may enable him to concentrate for long enough 
to learn alongside his peers. This could relieve the child of 
a great deal of pressure and internal anguish. 

During September 1995, the new National Curriculum 
I . 

for geography was due to come into force and the use of 
Ordnance Survey maps is specified. This needs immediate 
careful thought and planning for children with colour pref
erencing. The Ordnance Survey CD-ROM "Discover York" 
is another educational product now available. This provides 
an interactive approach to developing map skills for those 
who can see and understand it. 

These products and the application of IT are essential 
in our current educational system but careful consideration 
must be given to children with perceptual distortions for 
whom this may well be yet another trigger for a migraine. 

Summary 
With the availability of mapping software packages and 
high quality inkjetllaser printers the possibility of produc
ing individually tailored maps in small, limited runs is at 
our fmgertips. This technology provides the cartographer 
with the versatility required to give some 10% of the popu
lation the facility to see a map for the first time by supplying 
it in a format sympathetic to their needs. By using the same 
initial base data and only manipulating certain data layers 
and presentation output far the. individual, we can keep 
tailoring costs to a minimum. 

In our language based society, maps can communicate, 
in visual format, vast quantities of data. The viability of this 
concept exists. We must respond to this need and attempt to 
alleviate the confusion our current products can create. To 
the trained cartographer the end results may be bizarre but 
each map will be compiled to meet the highly specific needs 
of an individual. 

The knowledge that colour preferencing exists has now 
been around for some 40 years but little has been done to 
use it to improve perception. 

We have a professional interest in making maps more 
accessible to the minorities and not the frightening, confus-
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ing documents they can be. A map may look very pretty but 
again, if it communicates nothing it is useless. 

Our work does not eliminate the need for and input by 
other professional bodies. It is intended to compliment the 
range of associated support disciplines helping those with 
special needs. These include optometrists, teachers, educa
tional psychologists and special needs support teams. 

We realise the suggestions made here may take 10-15 
years to be accepted before it is introduced to the public for 
consideration. 

We cannot cure any of the "Dys" functions with our 
maps but we can attempt to make learning a less stressful 
experience and to some degree, improve the lives of our 
clients. 

Conclusions 
We have identified common threads within 5 "Dys" func
tions. We have linked these with Irlen/Scotopic Sensitivity 
Syndrome. We have used colour preferencing to produce a 
usable map for a child with Specific Learning Difficulties 
that works. 

Future 
Dyscover aims to provide a set of guidelines and the foun
dation stone for future study - making aware the complex 
issues involved between specific learning difficulties, Spe
cial Educational Needs and how the content, colour and 
design of a map may provide additional support in a lan
guage based society. 

We are currently working on a cycle map for Matthew 
and a globe for classroom teaching. We have also looked at 
designing a specific atlas. 

Our work is multi-media based but draws heavily on 
recent advances in vector format, digital mapping software 
and integrated desk top publishing. We have recognised the 
potential to investigate an entirely .new area of mapping 
using this technology. 

We have found the research challenging and the re
sponse from some of the experts exciting. 

At the end of the day we will have achieved something 
for our children. 
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