erasmus+ Co-funded by

megrperspectef the European Union

TACTICESS
Y TTY 'YX I'X

Guidelines for Tactile Books

TACTICOS

KA201StrategidPartnership Project
20221-NLOXKA220SCHO0008%54
Lead partner: Royal Dutch Visio

vyv®

Pays de la Loire

Les Doigtsy

Qui R*vent... dedicon ViSig{

-}

deKade




Guidelines for Tactile Books

TABLE OF CONTENTS

Yol g [0 11T/ [=To [0 T=T 1= £ 6
PIETAICE. .. e 7
INTRODUGCTION . ...ttt ettt ettt aaaaaaaaaaaaaaaaaaaaaaasaaaaaa s e aaneaabbbbbbbeebesseeeeeneeees 8
1 A special book for visually impaired Children.............cccuveiiiinii e 10
1.0  The pleasure Of FEAUING. ... ....utii e e e e e e e e 10
I A =Yg (o (U= Yo L= LAV = [o] o] 1 1Y o U 11
1.2 ToucCh and BEYONM.........ooo i e e e e e e e e e e e e e e e e e e e e e e s e e s s eanas 12
1.2.0 What is tactile reading?........ooeiiiiiiiiie e 12
1.2.1 How to explore a tactile DOOK...........cooiiiiiiiiiiiiie e 12
1.2.2 MUILI-SENSOIY FEAUING ... .teiieeee e ittt e e e e e aeeeeas 13
1.2.3 BIaAlE .. 14

1.3 NEEA 10 KNOW ...ttt e e e 15
1.4 REMEIEINCES ... ..eieiiii et e e e e e e e e e e s s a e e e e e e e e aeeas 16

2 Explaining concepts with the help of tactile images...........ccccccviiiiie e, 16
P22 O B |01 (0T [ Tox 1o I TP PP PP PPPRPPO 16
2.1 Atactile Image as aforeign language..............ooooi i 17
2.2 Collage type illustrations and raised line drawings............ccooeeeeeicceiicnninnennneneeeneeeeee. 18
2.3 Concepts and concept deVEIOPMENL............vviiiiie e 19
2.4 The interrelatednNess Of CONCEPLS........uuriiiiieiiiiiiiiie e e e e 20
2.5 Learning to read tactile IMAQgES.........uuuiviiiiiiiiiiiiieeieeeeee e, 21
2.6  Concept development vs. graphic representatiQnS............uvvvveeeeeeeieeiieeiiieiieeeeeeeeeenn, 22
2.7  the foreign language of tactile IMages.........cccccvvvviieiieie 24
2.7.0 First things first: lines and geometric SNAPES.........ccooviiviiiiiiii i 24
2741 Representing ObJeCtS as AraWingS........coviuveriiieeeiiriiiiee e srieeee e e 25

2.8  The Hungry Fingers Transfograph..........cccueeeeiiiiiieiii, 26
2.8.0 The pOWer Of SEQUENCING. ... ..uuiiiieiiiiiiiii e 28
2.81 DIaWING 8 PEISOML. .. .teiiiieeiiiitiei et e e e e ettt e e e e et e e e e s et b e e e e e s e e annbb e e e e e e e e e snnenees 29
2.8.2 Getting ready fOr MEPS. ... .uueiiiieeiiee e e s 30

2.9 From 2D to 3@vith top, front and Side VIEWS........ooovviiiiiiiiiiie e 31
290 Raised line graphics of photos and graphical art with perspective and shadow34
291 (0] 0T 11 ][] o PP PP PPPPPPP 34
2.10  REIBIENCES. ..o ittt e e e e et e e e e r e e e e e e e e e e e e e e e 35

3 Designing @ Tactile BOOK.........coiiiiiiiiii ettt et e e e e e e e e e e e e e e e e e e e e e e s eaa e e 36



Guidelines for Tactile Books

3.0 INETOTUCTION. ...ttt e s 36
3.1 ODJECtiVES AN CIILEIA. .......uiieiiie e ittt e e e e e e e e e ane 36
3.2  Tactile books for toddlers and preschool children............ccccooiiiiieii 36
3.2.0 Collage books With real ODJECLS.........cccuviiiiii e 36
3.3  Tactile books for primary school children.................ooo i, 37
3.3.0 Collage books with illustrations of ODJECTS.........occuviiiiieiiie e 37
331 RaiSed liN€ AIraWinNgS. .......ceeiiiiiiiiiiii e e e e 40
3.3.2 More complex tactile DOOKS..........cccooviiiiiiiiiiiiiiiieeceeeiieeee e A0
K o Vot (o] g 0= 1 (= o =S PP 41
3.5  Advice for professionals and Printing HOUSES................oo oo ee e 42
3.5.0 CRECKIISL......eeeeeeee e A2
351 General design CONSIAEIALIONS. ........ccieiiiiiiiiiiiee e 44
3.6 References and liNKS...........ccccooiiiiiiiiiiieiiiicc e AD
4 Advice oNn tactile graphiCS.......cooiiiiiiiie i snnnneeee e AT
O B 1 1 oo [UTox i o o PP PP OPPPPPPRPPN 47
4.1  General principles for drawing clear tactile diagrams............ccccccoevvvevveeenniicinnnnn 47
4.1.0 Format and reading tECANIQUE...........cc.euiiiiiieie e 48
411 EMPLY SPACE. ... e e e eeeeanaas 48
4.1.2 Fillings fOr SOl fOrMIS.......uviiiiiiiic e 51
413 TEXIUrES @S IEJENAS......cco o e a e e e e e e e e 52
4.1.4 LN S ettt ettt et et aaaaaaaaaaaas 52
4.1.5 SCAIE AN SIZE....ci i 53
416 ANGIES ..o 53
4.1.7 Braille in tactile graphiCsS...........ooiiiiiei e R4
4.1.8 Print in taCtile graphiCS.........oeii oo 55
4.1.9 FUINEITEAAING ... .eieiiee e 55
4.2  Get to know your equipmMENt fIFSE..........eeiiiiiiiiiiieeee e 55
G T Y = 1 (= Es o= Lo [ 1 YOO 56
4.4 References and lINKS..........c.ooiiiiiiiiiii e 57
5 Accompanying explanations Explaining tactile images............ccoovvveiiiniiiiiieee e 58
O I [ 011 0T [T i (o] o A SO PPPP PRI 58
5.1 Difference between an image for a blind child and a sighted child........................... 58
5.2 Using 3D objects to accompany a tactile baak.............ccoceeiiiiiiiiiiiiiiiiiii, 59
5.3  Explanation what a child needs to explore a tactile image.........ccccccccevveeeeeeeen. 60
5.3.0 How to help explore a tactile iIMage...........vuviveiiiiiiieiieeiieeieeeee e 60
5.4  Age related ilUSTratiONS. .........uuiiiiiiiiiiie e e e e e e e 61



Guidelines for Tactile Books

5.5  Tactile illustrations with symbolic referenCe........ccvvveveeeiiiiiiii e, 66
5.6  Manipulation in Tactile ilIUSrationNS. ...........cooiiiiiiiiie e 67
57 a2@SYSyid yR ALLGALL..O2Y. 08 LA i, 68
5.8  Animals, difficulties and tips............oooi oo 69
5.9 REIBIENCES ...ttt 70
6 ldeasfor Story ElemMENtS............uviiiiiii e e e L
6.0 INETOTUCTION. ....eeeiiieee ittt e e e e e e e e e e e e e e e e e e e eas 71
6.1  RECOMMENUALIONS.......uiiiiiiieiiiit e e e e e e e s r e e e e e s neeeees 72
6.2 LeVEIS TOr TEAUEIS........eiiiiiieie et 72
6.3  Reading Stories fOr MDVL.......ocvviiiiiiiiiiicec e 73
7  Production Techniques and MaterialS...........cccuvveveeiiiiiiiieiiee e
O B [ 011 (0T [T i (o] o A OPTPPPEPPPP PP 14
4% R ©7o] | =T [ OO PO PP PP PP RTPPP 74
7.1.0 ChooSiNg MALEIIALS..........ccooi i e e e e e e e e e aaa e 75
7.1.1 REAI ODJECIS....eeiiie et e e e e e e e 76
7.1.2 Material suggestions and tips for handling.............cccovvveiiiiniiiiieee e 77
7.1.3 Benefits and possible drawbacks..............coooiiiiiiiiiii 79
%72 = 11 o |1 0o TPt 79
7.2.0 Book binding MethOds...........ooooiii e 80
T3 SWEIL e 80
7.3.0 B NS e 81
7.31 POSSIDIE ArawWbhacKs..........cooiiiiiiiiiie e 81
T4 SCreeN PriNtiNG ..ot e e e e e e e e e e e e e e e e e e e e e e e e e s e e e s e asaeannnd 82
7.4.0 BENETItS . .t 82
7.4.1 POSSIDIE ArawWbhacKs..........cooiiiiiiiiiie e 82
7.5  Thermoforming (Vacuum FOIrMING).........coeeeeiiiiiiimiiiee et e e ee e 83
7.5.0 B NS e 84
751 POSSIDIE ArawbaCKs............ooviiiiie e 84
7.6  Thermography for Raised Printing............cccccoee i 85
7.6.0 Benefits and possible drawbacks..............oooiiiiiiiiiiii 86
7.7  Elevated printing (2.5D TeXtUmHNTING)........ccouiiiiiiiiiiiieeeeeiiee e 386
7.7.0 BN IS e 87
7.7.1 POSSIDIE Arawbacks...........cooiiiiiiiee e 88
7.8 EMDOSSING. ..ceeiiiiiiiiiiiiiiii e e e e e e e e e 88
7.8.0 PriNtING HOUSE PrESSES.....ciiiiiiiiitiiiiie e ettt e e e e e e e d 38
7.8.1 COMMETCIAI PIINTEIS. ...eiiiiii ittt e e e e nanreees 89



Guidelines for Tactile Books

7.8.2 Benefits and possible drawbacks............cccoiiiiiiiiiiiiiii 89
7.9 UV and LEYV (Ultraviolet) Digital Printing.............ccoeoeiiiiimmeieeeiiieeeee e 90
7.9.0 SPECIAIILY INKS ... e eas 90
7.9.1 Speciality varnishes and laCqUETS..........oouuiiiiiiiiiiiiiiee e 90
79.2 BENETItS . .. 91
7.9.3 POSSIDIE Arawbacks...........cooiiiiiiiie e 91
7.10  Braille IMAgES.....ceiieiiiiiie e e e e e e e 92
7.10.0 Braille images: DY Nand...........coooiiiii 92
7.10.1  Braille images: digital..........cc.uueiiiiiiiiiii e 92
7.10.2 Benefits and possible drawbacks.............cccvviiiiiiiiiiiii 93
7.11 Tactile BOOKS With AUGIQ........ccoiiiiiiiiiiie e 93
7.11.0 Benefits and possible drawbacks.............cccueiiiiiiiiiiii e 94
7.12 Microbeads fOr Bralle.............oooiiiiiiiiiiieee e 94
7.12.0 Benefits and possible drawbacks...........cccuuuiiiiiiiiiieeiiiiieeeeeeee e 95
4% T TG | I = 1] Vo PR a5
7.14 Handwork for Braille and Raised LINES............ccooiiiiiiiiiiiiee e 96
T14.0  Bralle ..o 96
7.14.1  RaISEd liNE ArAWINGS. .. .uueiiieiiiiiiiiiiie e eeesiie e e e e s s s e e e e s e nbbaeeeeeeeeaanes 97
7.15 Further reading/referENCES........uuviiiiiiieieeeee e 97
8 Design and production of the illustrated tactile bot long journey.........ccccccvviiviieeeeeinns 98
8.0 INEFOTUCTION......eeiiieeiiit et e e e e e e st e e e e e e e e eeas 98
8.1  CoNnCEPt ANd QUAIENCE.........uuiiiieeiiiiiit ittt e et e e e e e e e e e eeeeeeaanes 98
8.2 The NAITAtIVE SCENATIQ. .......ueii ittt e e e e 99
8.3 FOrmat @nd lAYOUL..........uuuuiiiiiiieiiieiieee e 101
S | 1811 =V i o] K OO P PO P PPPPPP PPN 102
8.4.0 The protagonists Of the STOLY.........coiiiiiiiiie e 103
8.4.1 The travel bag and itS IEMIS........ooiiiiiiiie e 104
8.5  MANUFACIUIING ...coeiiiiiiiiiiicc e e e e e e e e e e e e e e e e e 109
8.6 Feedback from profeSSIONalS............uuuiiiiiiiiiiiiiiiiiieeeeeeeee e, 112
8.7 BOOK Kttt as 112
9 The Making Of ROUNGY.........uuuiiiiiiiiiiii e e e e 114
9.0 INETOTUCTION.....ceiieeeeeit ettt e e e e e e e e e e e e e e e e eeas 114
LS R [ [T 11 [ o PP RPPP R PPPPPRRRTR 114
9.1.0 L= Lo (=00 | (010 ] o PP PSSP 114
9.11 Brainstorming with the team..............ooeiiiiii e 114
9.2  Creation- StOrybOard...........couuiiiiiiii e 116



Guidelines for Tactile Books

9.3
9.4
9.5
9.6

1= 11T P 122
EVAIUBLION. ....ceiiiiei e 122
[ o T0 [F o1 1o ] o H PP PPEPPP T PPPRPPRRPPN 122
Future ECONOMIC PrOQUCTION.......cciiuiiiiiiiiiiee ittt 123



Guidelines for Tactile Books

ACKNOWLEDGEMENTS

These guidelines are the result of an Erasmus+ project led by Royal Dutch Visio, the Netherlands in
collaboration with four European partner organizations and two external advisors.

Representing Royal Dutch Visio, the Netherlands:
Biljana Volchevska, Anneke Blo¥vonne van der Does, Brenda Zwijnenburg
Advisors: Ann M. Conefrey and Bob Marek

Representing Stichting Dedicon, the Netherlands:
DorineinQéi +Sf RX Wdzt ALYy bl dzit

Representing Spermalisde Kade, Belgium:
Trui Favoreel, Lieselot Gailliaert, Geike Verstraklienrieke Vanrobaey§&élestéWybaillie, Anneleen
Meire, FebeBultinck

Representing VYV 3 Pays de la Loire, France:
Catherine Thibault, Philippe Belseur, Fr@iae Legal, €ile Barichard, Lucie Lebreton

Representing Les Doigts Qéivént, France:
Sophie Blain, Sathe Negrerie, @lia Magon

Disclaimer

The recommendations are based on collective expert knowledge and experience from all members of
the project and are available on the Tacticos website including a written version which can be
downloaded. While every effort has been made to ensure that thigtem information and images,
including references are accurate Tacticos does not accept any responsibilities for inaccuracies or
omissions.



Guidelines for Tactile Books

PREFACE

Our world is overwhelmingly visual and the ability to see and interact with the environment is often
taken for granted. For children with visual impairments, growing up in this visual world presents unique
challenges. Tactile books and graphics play aiarwole in their educatiorproviding access to
literature, stimulating cognitive and sensory development, fostering language skills, and promoting
inclusion, equal opportunities and independence.

The "Guidelines for Tactile Books and Tactile Graphics for Children with Visual Impairmeni,2Age 1
CSENBZE A& I O2YLINBKSyaAgdS NBaz2dz2NDS T2N SRdAzOF (
professionals. In an effort to bridge the gap with sighteddehit the guidelines offer ideas for concept

building and storytelling along with practical strategies, insights and guidance. These include
recommendations for designing different kinds of tactile books and tactile graphics. Beyond didactic

and practical dvice, the guidelines promote a broader understanding of supporting children with

visual impairments and emphasize how tactile books can help to remove gaps in knowledge and
enhance literacy and equal reading experiences.

Learning by touch is very different from learning by sight and as such requires specific pedagogical
methods and guidance. Children with visual impairments have limited access to books with meaningful
tactile illustrations, so they must learn step by stegexplore, recognize, and understand them. From
infancy through their school years, tactile books provide sensory experiences that enrich learning,
creativity, and imagination. Often paired with real objects or 3D models, these books help children
form mental images of stories and concepts. Joint reading activities with carers, educators, and peers
also strengthen social connections.

The ideas and recommendations in the guidelines have been shaped by the collective expertise of
professionals in education, printing houses, accessibility and design, as well as feedback from children
who tested the two books developed for this project. sAdgh the guidelines support a collaborative,
costeffective approach to creating engaging tactile graphics and illustrated books.

We hope these guidelines will inspire collaboration and innovation, empowering visually impaired
children to explore the world through touch and medgnsory learning.
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INTRODUCTION

The guidelines for making tactile books, produced as part of the Erasmus+ funded project Tacticos

LINE A RS O2YLINBKSyaA@S LN OGAOFt | ROAOS FyR o6Sai

sense of touch.

Tactile books open the door to stories, concepts, and creativity, specifically tailored to visually impaired
(VI) and blind childrenThrough the sense of touch, these books provide access to ideas and
information, helping children build mental representations of the world around them. Tactile books
foster early literacy skills, allowing children to engage with narratives in a waystipgiorts their
understanding of language, spatial relationships, and abstract concepts. By exploring tactile images
and textures, children can connect physical experiences with cognitive development, laying a strong
foundation for future learning and comprehensiofhese guidelines address several key aspects of
tactile book creation, including what tactile books avehy they are important, and how they are
developed

The guidelines are designed for various audiences, including parents, teachers, printing houses,
designers, and anyone involved in creating or using tactile books for chilcren.explain what tactile

books are, their various types, and their significancpromotingliteracy and concept formation by
helping children develop mental representaticered understand complex ideas through touch.

Detailed guidance is provided on designing and producing tactile illustrations, including suitable
techniques and materials for different users. The guidelines also outline where these books can be
found, their use at home and in schools, and the importamd clear instructions for effective
engagement.

Additionally, the guidelines offer practical advice on developing tactile books, from brainstorming story
ideas to designing tactile images, ensuring all stakeholdefom printing houses and designers to
parents and teachers have the tools they need to create meaningful and accessible books.

One important note is that the chapters have been written by different experts with varying levels of
experience and English language skills. As a result, you may notice differences in writing style across
chapters. Additionally, terminology such as "VI," "BVI," "tactile image," and others may vary. While we
have chosen not to standardize all terms, a géwg and appendix are included for clarification.

One of the central ideas of these guidelines is that that everyone involved in tactile litendwther
it's the parent, teacher, specialist, or childhould understand the underlying principles of tactile
imagery, ensuring they "speak” the same tactileage language.
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This document also acknowledges the wider network supporting VI children and the collaborative
effort needed to foster their tactile literacy, recognizing the crucial role of teachers, specialists, and

parents in guiding the tactile reading process. Thigglines provide both theoretical and practical
insight into this process.
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1 A SPECIAL BOOK FOR VISUALLY IMPAIRED CHILDREN

Unlike their sighted peers, children with a visimpairment have limited access to accessible books.
Tactile books play a crucial role in their development and education.

Children with a severe visually impairment (blind or low vision) may not see their parents reading the
paper or a book and they doot see what a sighted child sees in the street (for example the M for
MacDonalds). Adults in their environment can help them by bringing the world to them.

Children with a severe visually impairment need tactile illustrated books with braille. They are a great
way to foster the development of literacy and concept building skills buttalkelp visually impaired
children understand their daily lifdactile booksstimulate imagination and helghildrenexpand and
generalisetheir own experience Teacting childrento explore tactile illustrated books with Braille
should start froman early age (from O years onwards).

Reading a book can be fun acahstimulatethe development of children in various ways. Being read
to and learning to read isnportant for all children and surely this includes children with a visual
impairment. Being able to read can give a source of lifelong pleasure and learning.

1.0 THE PLEASURE OF READING

Reading to children helps build a strong relationship, as it involves spending quality time together and
enjoying a story. Children will remember the shared pleasure of being raadhether at bedtime

or during another quiet moment in the day. This isesplly beneficial for young children (ages two

to four) and for children with language or reading difficulties, as it can have a significant positive impact
on their development.

Children with a visual impairment may not ask as often to be read to, so it's important to offer this
activity proactively. Establish a fixed time and place for reading each day, and ideally, make time to
read more than once a day. Draw the child's attentto the written text; for braille readers, explore

the braille together. Use tools and media that support a relaxed and comfortable reading posture.

Blind and visually impaired children may not automatically notice or point out tactile illustrations in
books the way sighted children do. They often need help recognizing that these illustrations are
present. By being read to from an early age, they amrarlikely to develop a love for books that
continues even after they learn to read independently.

Continuing to read aloud to older children and occasionally sharing a book together also gives you
insight into their interests. This is important because both parents and teachers play a crucial role in
aStSOGAYy3 0221a&a 20SNJlife. £ 2y3ISNI LISNA2R 2F GKS OKAf

Reading can open many doors later in life, not only through knowledge and language development but
also through the joy it brings. Books have a unique way of connecting people. As the child grows and
develops greater tactile sensitivity, fine motor skiied the ability to interpret sensory input, they

10
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become better equipped to explore complex tactile illustratiorssich as flat shapes, raised outlines,
patterns, parts of objects, and distinctive featurés.

1.1 LANGUAGE DEVELOPMENT

Earlyliteracy refers to the knowledge children acquire about reading and writing before they can
actually read or write. It is about laying the foundation, so that children have the necessary skills when
they are developmentally ready to learn to read.

Early literacy involves sounds, words, language, and images. You can support this development by
talking with your child, reading books, singing songs, playing with rhymes, and encouraging drawing.

Reading baby books to the child will evoke linguistic sounds (babble) and parents react to this babbling,
GKAOK KlFa | LRAAGAOS ST7TSO0(Babiegwhd &sbeityKend tRRaoad Iy 3«
daily for more than 10 minutes, have ab2imes greater chance to start schoelth a sufficient
vocabularyReading aloud influences language and reading skills. Children also learn how to hold a

book, recognize letters andnderstand the connetion between spoken words and written words

arisesas wellaslearningconcepts

Within the first 5 years every child has to obtain a bésigcon. These words often refer to their world
of experiences.They form the clue to leaing other words relating to things they have® yet
experiencel. The development of the basis lexicoha blind child is a little differertvtecause their
experiencsof the world aredifferent. They have to formmentalimage on the basisf touch hearing
and smellor by verbal explanationThis ismore challenging for children with a visual disabibityt
meaningfultactile bookswhich arenot based on visual conceptanhelp. Tactile books can also be
sourceof gaining tactile language, words that refer to the things the dhiliéeling such adumpy,
ribbed, dotted, rough, smooth, curved.

During the first five years of life, every child needs to develop a basic lexigords that typically

relate to their immediate world of experience. These foundational words form the key to learning new
words for things they have not yet encountered. Btind children, the development of this basic
lexicon differs, as their experience of the world is shaped through touch, hearing, smell, and verbal
explanation, rather than sight. This makes acquiring concepts more complex, but meaningful tactile
books not based on visual imagerycan be of great help.

A concept is an abstract representation of knowledge about an object, event, or idea, typically
explained through words. While sensory experience is necessary for language learning, it is not
sufficient; cognition and the ability to understand language also required. A deeper and more
extensive experience with a concept enhances understanding. When concepts are not fully grasped,
language can become vague or "floating," a phenomenon known as verh@ésmChapter 2 for
further discussion on conceptsilara Linders in the Netherlds introduced the term"Floating
language, because the concepts are not fdéyeloped The child knowsomething, but the concept

is ot complete.

L Ellen van den Broekyww.leesplezier/visiavritten in Dutch.LinkYouTube videbeesplezier
https://www.youtube.com/watch?v=ijgLN0zGDhA
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1.2 TOUG ANCBEYOND

1.2.0 WHAT IS TACTILE REABING

Atactile illustrated book contains images that can be felt by touch. Making these images meaningful
for a child with severe visual impairment is an important aspect of the guidelines. Both braille and ink
print are used to describe the illustrations andsiapport the child in discovering the joy of reading.

Figurel.1: A mother with a blind girl, the girl explores thedkda / NB { I 412¢ YIRS o6& [/t dzZRSGGES YNI !
visually impaired childrerfPhoto Anneke Blok)

Being able to reathrough touch creates an inclusive literary experience for children who are blind or
have low vision. Children should be encouraged to explore both the braille and the tactile illustrations.
These illustrations are experienced through the fingers, rathantthrough sight. They are made
tangible by using a variety of raised materials, allowing the child to feel shapes, textures, and patterns.

1.2.1 HOWTOEXPLORETACTILE BOOK

! GSNE eé2dzyd OKAftRQA loAfAGE G2 SELhaadsledfA i K (K
exploratiort grasping objects and noticing only large areas of texture. Therefore, at this early stage,
illustrations using real objects, larger textures bigger shapes are often the most effective.

Tactile illustrated books that include some words in braille support the early stages of learning to read
braille. Over time, children can begin to read the story themselves. The presence of braille in books
helps them understand that the braille words atekt are linked to the narrative. It allows them to
experience reading in a tangible way, and it can also be meaningful for family members or friends who
read braille together with the child.

Blind children, or children with low vision for whom reading print requires too much effort, can learn
braille either at special schools or with the support of an itinerant teacher in mainstream schools.
Before formal braille instruction begins, childrerreaintroduced to prebraille materials in
rehabilitation centers or schools. These materials help develop the tactilersdiéssary for learning

the position of the braille dots, which form words.

Les Doigts Qui Révent, a publisher based in Dijon, France, has adapted many books into tactile formats.
In other countries, tactile books can also be found in libraries and in schools for children with visual
impairments?

2y 2 dzOK & $ha/kih. Ar@wai@sQib/publications/jbir/ibir14/jbir040101.htmDesigning Tactile lllustied Books,
by Philippe Claudetactual Profile* (Ans Withagen et al)
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1.2.2 MULTSENSORY READING

Multi-sensory reading involves combining tactile, auditory, and other sensory inguish as smal

to enhance the reading experience. Research shows that children are better able to recognize and
understand images when information is presented through ipldt senses. This approach is also
commonly used in tactile training.

Story box objects are physical items related to the content of a book that children can touch and
explore while the story is being read aloud. These objects help young children engage with the story
in a sensoryich way, even if they do not yet fully gmghe connection between the object and its
reaHife equivalent.

Figurel.2: De kar van Bs by Marianne van de Vinnand Ann M. ConefreyPhoto A.M. Conefrey)

Tactile illustrated books add audio, such as a 'talking pen' that explains the images or sound effects
that enhance the experience.
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yip 3% =
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Figurel.3: Book with Braille and tactile illustrations developed for the Learning Pai8l2fbm Visio and Bartiméyshe
NetherlandsWap is we@by Brenda Zwijnenburg and Ann M. Conefi@hoto A.M. Conefrey)
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It is also well known that children with additional intellectual disability benefit more from books
that appeal to multiple senses, rather than relying on the tactile sense alone.

Valente, Les livres multisensoriels (2010), Université Sorbonne Paris, in cooperation with Les Doigts
Qui Révent, explored this in deptBbannyelle Valente, now at the University of Geneva, conducted
research on this topic and found that a midénsory approach is particularly effective in helping
children understand illustrationsShe states¥!! Yy RSNAR G yYRAY3I GKS oSl dzie 27
sighted children naturally inherit, and which visually impaired children must struggle to overcome. But
beauty of the world is there for all of us to experience and understand through our readingsoréhe

part of this system is the mulensory interactions. In this mulensory interactive reading
experience in a picture book, touch, texture, sounds, and smell, are incorparated.

1.2.3 BRAILLE

WHAT IS BRAILLE?

Braille is a universal writing system invented by Louis Braille. It consists of up to six raised dots arranged
in two columns of three, which can be felt with the fingers to form letters and words. Braille is taught

in special schools for blind childremdain mainstream schools, itinerant teachers provide braille
instruction to blind students and those around them, such as teachers and peers.

WHY IS BRAILLE IMPORTANT?

Braille remains crucial despite technological advances. Unlike speech applications, Braille allows users
to "see" words under their fingerdorming their own mental word images. For children, learning
Braille helps them recognize how words are written. Braille can also be used with computers, making
texts accessible to visually impaired children.

PRELIMINARY BRAILLE

Before learning to read Braille, children engage with preparatory Braille. This involves playful exposure
to Braille letters, such as their name on objects or in tactile books. This phase helps children become
familiar with letters and prepares them forading.

LARGE BRAILLE

Large Braille, or Jumbo Brailleat®out 50 %larger than standard braill&.he height of the dots is the
same.lt maybe used initially to introduce Brailte people who have less sensation in their fingertips,
for example due to injury or diabeteldowever, most teachers recommend using standard Braille from
the start. Large Braille can be harder to read, as the size change can affect clarity.

3 UN GUIDE POUR CONCEVOIR DES LIVRES MULTISENSORIELS ACCESSIBLES A TOUS AVEC LA METHODE DU O
PARTICIPATIF. Dannyelle Valente (Université de Genéve), Florence Bara (Université de Toulouse) et Edouard Gentaz
(Université de Genéve et CNR&S)multisensory interactive reading experience for visually impaired children; a user
evaluation, description of a research by Chamari Edirisingjf2e& Norhidayati Podatfi,2 & Adrian David Cheok 1,2. In
SpringefVerlag London Ltd., part of Springer Nature 2018.
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Figurel.4: Normal size braille, source Les Doigts Rient-rance (Photo Anneke Blok)

PRINT ANBRAILLE

Tactile books often combine print and braille, especially for early readers. This helps dahildren
including those with residual visiorgrasp the concept of written language. It also enables sighted
and blind children to read togethepromoting shared reading experiences. It's important to maintain
a balance between printed text and braille, so as not to overwhelm the child.

1.3 NEED TO KNOW

Children around the age of five who are beginning to learn braille and are ready for early literacy are
the target audience for these simple books. The books feature basic braille letters on thhaight
pages and are designed to help children form tlieat braille words and short sentences, supported

by tactile illustrations. The stories are simple and engagidgal for young children who enjoy
narratives.

The books are designed for shared reading, with a story or rhyme on théaedt page that
corresponds to the braille words on the right. This approach is suitable for braille learners at a
developmental level of approximatelyc05 months. Parents, teachg or classmates can read the

stories aloud, and after 12 to 18 months of braille learning, most children should be able to read at this

level independently.

¢tKS aSNASa Aa OFffSR x2Sf2StSSao02S17 6aCSSt | 2dzNe
enrich the reading experience. These illustrations help blind children follow and understand the

storyt even before they are fully able to reagince theydo not naturally encounter visual images.

To help bridge the gap between concrete objects and tactile representations, each book is
accompanied by a real, tangible object (such as a ball).

t I NBydGa LIXFe | ONHzOALFE NRES Ay &adzZJ2NIAy3 GKSANI
and playfully participate in the learning process. Each book includes a braille alphabet and an
instructional guide for parents.

The Voeljeleesboeken are available at special schools for children with visual impairments in the
Netherlands (Visio and Bartiméus), as well as at the Spermalie School De Kade in Bruges. They can also
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be borrowed via Passend Lezen in the Netherlands. Please note: these books are only available for
Dutch children and their parents.

1.4 REFERENCES

2021Readingpleasure (Leesplezier) Visio projéetesplezier:
https://www.visio.org/professional/expertise/onderzoeken/lezen/projectpadgilegsplezier/

2021 Ellen van den Broek wrote a pilot stud@fis isin Dutch, butDesigning tactile illustrations of
Suzette Wright is inriglish.

Film Reading pleasurkttps://youtu.be/ijgLNOzGDhAnglishsubtitlescan be found in Leesplezier

2014 Designing Tactile lllustrated Bookyg Philippe Claudeh Journal of Blindnesisnovation and
researchDesigning Tactile lllustrated Books

Idgr.org/catalogue/ andhitps://Idgr.org un guide pour concevoir des livres multisensoriels accessible
a tous avec la méthode du design participatif 2022

Tactual Pofile (Ans Withagen et aBduvip:https://eduvip.n!, also in English

Website of Lynette Rudman SouAfricawww.tactilegraphics.co.za

2 EXPLAINING CONCEPTS WITH THE HELP OF TACTILE IMAC

2.0 INTRODLWCTION

This chapter introduces you to the world of concept developmehtblind children, including
understanding the relation between the 3D world aitel representation a2D drawings. Meanwhile
youwill alsolearn a lot abouD K A f ReMIBpfid® af the world. Pativo of the chapter explains how
the language otactile imagesaforeign languagéor children born blindcan be learned.

Children start to learn concepts at the age of 2 years, with preconceptual thinking. Initially, they

shape subjective and often inaccurate precursors to true concepts. At that stage, sighted children form
simple, visually based concepts but struggléhviiroader or hierarchical categories (e.g. flowers vs.

tulips). Their thinking is limited to concrete and often subjective associations. Children at this stage

YIed SEKABIVISNYZASNIGAZ2Yy QY F2NJ SEFYLXE Ss OlttAay3
disiNA YAY Il GA2y Q> F2NJ AyadlyO0Ss NBO23yAT Ay3a 2yte
cat as the same.

By around the age of 4, true concepts begin to form, characterized by understanding shared features
and actions. At the concreteperational stage, children develop logical and objective reasoning and
can distinguish fantasy from reality.

To understand conceptshitdren with a visual impairment neeskperiencing, seeing, feeling, hearing,

tasting and/or smelling to have complete mental representations. Description alone may leave a
person with a very incomplete or even incorrect mental representatféigure 1 illustrates this

beautifully; a blind child that knew from hearsay that birds sit in a tree, imaghmda birdwould sit

2y F ONIXYyOK 2y AlGa o020G2Y2 tA1S 6S Ittt R2d ! y2(K
as itwas said, thought that an umbrell@aslike a bowl. These are not illogical thoughts at all if you

have never felt thesmall clawof a parakeet around your finger or seen how a bird sits on a stick or

twig. Or if you have never seen or held an umbrella.
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I YSyidlf NBLNBaSydalragAaAz2y Aa YdOK Y2NB GKFy | WL
O2Y0AYS Ylye LINB@i@dAYeiKSaNFERYNE SY Wnib@lad2 y OS LI
Wranchand$ain® [ SG Qa G 1 SbirdikkeSs Gay OSULIGWIAdED G 23SGKSNRT

K2g R2Sa Al Y20Ss Ftes ardr XT 6KIFG YIF1Sa F 60ANR
AKFLISEaX 2KFEG LINIG& 2F GKS O0ANR FSSt KIF NBssa az27F6G2
KdzYlyZ F 0ANRIZ I R2 3anhyiXsomethindghidédek SeNasl sonktlying 8kedz a A G K

On the otter side, concepts can be more abstract thothis image for exampl&umour, visualisation,
and others. They all give meaning to this image

Concepts are if all goes welt, slowly built up while growing up and while growing old, with the help
of all the senses, through experience and by thinking. By giving wWiaoisls){i 2things Concept
development and language developmegdhand in hand.

Sighted children are often triggered to find out more or try something by what they see. They will see

Yhe wholetand then focus on a detatboon they learn that, besides concrete concepts such as a bird

or a tree, there are also abstract concepts like speed, the idea that something can be hidden behind
a2YSUKAYy3 StasSz SaidAyYlFIidiAy3a RAA&GChJdERS aith vigulld NB O2
impairments lack the visual stimuli that naturally activate and engage sighted children. As a result, they

do not ntuitively develop certain skills, such as orientation, distance estimation and speed judgment.

They may struggle to grasp the spatial relationships between objects and rely more on others for
guidance and interaction tacquirethese concepts. This dependency emphasizes the importance of
targeted support to helpchildren with a visual impairmenbuild an understanding of their
environment and develop compensatory strategies.

Young children may not know what an elephant, wolf, or a giraffe looks like. The number and range of
concepts which they ae familiar with and understand is very limited. Sighted children see these
FYAYEFEE& AY FYAYIFGAZ2YAX chilgfen nidybadveanslaphanticyfdlydoy Buf 2 Q& ¢
that would probably be their only experience with of an elephant, and this makes building concepts

much more challenging. To a lesser extent, this applies to children with partial sight. Some things can

be heard smelled and/or tasted but you cannot touch or feel lots of things that are too far, too
dangerous, too small, etc. Some things are simply not in your environment, but in books or on screens,

but what is an imagéor childreng A ( K f 2 ¢ @AaA2yK | 26 R2 &2dz WNBI RQ

2.1 ATACTILBMAGE AS ROREIGN LANGUAGE

Blind children need to learn and grasp the concept of an illustration (e.g. a tactile drawing, or a-collage

type picture,) before we can use tactile images to explain various concepts, for example: birds sitting

on a branch. In her guide to tactile graphic 9 @ 2 At 01 2¢all O2YLJ} NBa GKS
understand drawings to learning a language, and notices that for persons born blind drawings and
other tactile images are a foreign language. As any foreign language, the language of tactile graphics
must be introduced stegby-step. Because of that, not only beginners, but also children with
considerable experience in reading tactile images require an explanation of what a particular
illustration represents. One cannot expect a blind child to be able sorilee a picture only because it

is tactile.

A tactile image is, in essence, a concept of its own. It can represent the real world, much like a photo
or video. However, this can be difficult to grasp: how can objects with volume, which a child can
explore by feeling multiple sides at once, be repregsd on flat paper? At the same time, tactile
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images can also include flat elements, such as letters, logos, sketches, or specific types of drawings, all
of which can coexist on the same surface.

Tactile images may provideecess to visible aspects of the world, but they can also convey an inner
world of imagination, emotions, or abstract concepts. In some cases, there is no "original" image to
reference; instead, the tactile image is created specifically for tactile paorept

Tactile images that depict the surrounding world often include representations of animals, furniture,
landscapes, houses, and more. However, simply making an image tactile does not guarantee that it will
be meaningful or understandable, especially for some born blind. This challenge arises from the
significant conceptual gap between 3D objects and their 2D representations in drawings

2.2 COLLAGE TYREUSTRATIONNDRAISED LINE DRAWINGS

Tactile graphics and collaggpoe illustrations play distinct roles in the education of children with visual
impairments, each with its own advantages and challenges.

Collagetype illustrations often incorporate real objects, which are easier for children to recognize if
they are already familiar with them. When elements from one tactile image are repeated in another,
children may begin to recognize them spontaneouBhese illustrations provide clear tactile clues, as

aKFLSa FNB 2FGSy RSTAYSR 6@ RAAGAYOG YFGSNAIfao®

that can open, make illustrations interactive and intuitive. Even if a child does not grasplithe f
representation, they can understand parts, like ears or eyes, and interact with familiar objects, such as

LX I OAy3a || R2ff 2F [AGGfS wSR wWARAY3 | 22R AYyaiARSs

In contrast, raised line drawings rely on shapes, lines, and textures that require interpretation. They
are more abstract and demand more detailed explanation, as they lack the tactile clarity and
interactivity of collageype illustrations. These drawingse better suited for introducing simple two
dimensional shapes, paths in a labyrinth, or basic concepts like shapes of the letters of the alphabet or
numbers. For drawings of more complelsjects children must first develop motor skills, reasoning,
language abilities, and an understanding of how to interpret tactile representations.

Despite their challenges, tactile graphics is essential for education. Access to subjects like geometry,
math, and geography would be incomplete without tools like tactile diagrams and maps. They also
help explain 3D concepts when real objects or modeés wravailable or impractical. Raised line
drawings, for instance, can make distant or dangerous objects accessible and offer an alternative when
good 3D models are not at hand. For these reasons, learning to interpret tactile graphics is highly
worthwhile.

However, the connection between flat tactile images and the real 3D world is not obvious for children
born blind. The conceptual gap can make understanding tactile graphics one of the most challenging
aspects of education for visually impaired students.

It was mentioned earlier on that for children born blind drawings and other tactile images were like a
foreign language. This observationcigicial for creators of illustrations of books for children with a
GAradz- £ AYLI ANNVSYGd ¢KSANI g62N] OFy o6S O2YLI}I NBR
the language of touctBut like any language, thcan be taught.

In the following sections, we will explore the fundamental components of tactile graphics, along with
the challenges and solutions for introducing children born blind to the wide range of concepts which
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can be represented through tactile illustrations. It seems reasonable to start with a look at how
children acquire understanding concepts which build their knowledge of the world.

2.3 CONCEPTS AND CONCEPT DEVELOPMENT

Based on what our senses reveaight, hearing, smell, taste, touch, and proprioceptione
constructourconceptst KA &4 f I 4G WwaSyaSQsx RSSL) YdzaOf S F¥SStAy3
also about the position of (parts of) objects around us and about their weight.

Conceptualization, as this process is called, does not take place in quite the same way in blind children

as in sighted children. Many objects that surround blind children remain unnoticed and therefore do

not encourage exploration. The brigtwloredtoy does not invite them to go for and play with. It may

long be enigmatic what makes a sound. A blind child may get the name of the source of a sound, for
SEFYLXS | o02Fd LIFaairyds o6SOFdzaS  OF NBIADBSNI LINE ¢
The boa is passing by now. But without seeing it, much remains unknown (what the boat looks like,

how itmoveswhat parts it has, etc.). Things that are not within hands reach, are literally far away and

hard to get to know.

Several studies, beginning with Clara Linders' work (1998), have shown that learning words for
"faraway things" without the benefit of sight or touch often leads blind and visually impaired children
to develop incorrect ideas and inaccurate understandings.

Linders explainthat the most problematic words, are the ones for objects and situations that cannot
be touched, smelled, heard, or experienced in a single action entirely. Think about words like cloud,
lion, skyscraper, etc. Words describing objects that can be toudikeda(pencil), sensations that can

be felt (such as warm or cold), or actions that can be experienced (like walking) are much easier to
comprehend (Linders, 1998).

Description alone can only lead to a correct mental image if it builds or]lwé¢lR2 6y = WA Y (G SNY |
concepts. For instance, when a child knows a cat, you can explain what a tiger is, you can say that a
tiger is a big cat and specify what is different, P® NI 60 f @ dzaAy 3 KIYRA | yR NBTFS
to indicate the size of the tiger and its parts. Additionally, playing out how a tiger moves while sneaking

up on prey or climbing a tree can help the child understand behaviour of the animal. Whitkitte

may know the anatomy of their pet cat, they may not fully grasp how it moves and behaves in different
situations.

Another difficulty in grasping concepts is the enormous variety in shapes and sizes that a certain

WOl 1SA2NEQ 2NJ O2yOSLIi YlIeé KIFI@GS> S@Sy F2NI y20 G2;
the child the opportunity to explore for example all diéat kinds of chairs, to understand the concept

G OKI ANE @

As has become clear, it is reasonable to assume that in order to engage in meaningful exploration of a
drawing of an object, or in the act of drawing an object, the child must possess a clear understanding

of the concept of that object. Of the various défk G A 2 ya 2F Wl 02y OSLII Q> GKS
House Dictionary of the English language (College edition) seems to be particularly useful for our
LJdzN1J2 3S&aY a! O2yOSLIJi A& Iy ARSI 2F a2YSGKAy3 F2N
particulad ¢ @

The inventory of concepts that children have at a particular stage of their development can be
summarised as their knowledge of the world. And this is not something that can be learned in one
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lesson. Concept development takes place over time. Without visual stimuli blind children need
ddzLILR NI s Sy 02dzN} 3SYSyid FyR Y20A@lLGA2y G2 SELX 2N
responsibility of parents and caregivers to engage children @ryelay activities, describe what is

happening and to make sure that children growing up as children who do it themselves instead of
KIEIgAy3a SOSNEGKAY3I R2yS F2NJ GKSY®d LGUa GKS Y2aid S
world and of explaimig concepts which this knowledge entails. Toys can play the rolda®dels

of a variety of objects, helping children imagine what animals, vehicles, buildings etc. are like. And

many concepts can be explained by engaging a child in play or everytdtyeacfor example, getting

dressed, giving the child a bath or preparing the table for breakfast for the family.

Ly (KS&aS 3dARStAYySa 6S dzasS GKS GSNXY WwWYSydlft NBLMN
(visual) picture in the head; it combines former information gained through different senses, (pre
)knowledge, and of course, the ability to reason and comblt is obvious that, despite such efforts,

3 LA Ay OKAfRNByQa (y2¢6ftSR3IS 2F GKS 62NIR | NB d
persons throughout their lives, or until an opportunity emerges to receive an explanation. This was
exemplifiedo @ | O2y¥Saaiazy FNRBY | O2y3SyArdlrffte ofAyR
FELFIL) GKSANI gAy3da oKSyYy (KSe Ffteodé alye o0fAYR AYRA
seek an explanation. Like the blind person who read about theSspag Kdzii 46 £ S I yR RARYy Qi
exact shape and how it docked to the space station. Astronomy was, and is, his hobby. It took a long

time before he found a 3fnodel. He was relieved to finally know. Luckily, although some visual
concepts cannot be exaihed, many gaps in the knowledge of the world have no negative effect on a

0f AYR LISNE2yQa SOSNEBRIFe fAFTS 2NJ LINRPFSaarzylt OF N
of tactile graphics and/or 3ihodels.

& 0KS gltey |ff 2F dzAaZ AAIKGSR 2N y2i((z KI &
Sighted people often only know the visual part. Who (in Western Europe) has ever sat on an
elephant or had a snake in their hands and arms?

When making tactile images to explain concepts for older children, you will soon find otit that
@82dz 2F¥30Sy ySSR (2 R2 NBaSINDODKT K2g¢ SEIFQGt& A
representations and knowledgeand you don't want to give thenihé wrong ideas.

2.4 THE INTHRELATEDNESE CONCEPTS

Young children learn new words and new concepts step by step. Concepts get more and more
connotations andassociations; the meaning deepens and widens. We call many things a chair: with
different numbers of legs, hard and soft chairs, high and low onesAeatiair often is near a tablnd

there are many different tabke

Each concept often derives its significance from its relationship to others, creating a network of
interconnected ideas. For instance, the concept of "tree" is linked to notions of "nature,” "growth,"
"shade," and even more abstract ideas like "life" dabdity." TheO2 y OSLJ0 a LJX | 1S¢ Oly o
gAGK (KS 02y @S 13N mthedatbdkebiioRssehrioikour understanding and allow us to
navigate the world more effectively.

Concepts often belong togetheAs concepts are interwoven, it is often impossibleséparatethe
two.Concepts likd RIF ¢ | YR GyAIKAKNZE GaaKAlE yRYRAUYDRE Re | NB
relation to their opposites or complements. The inability geparatethem from each otherentirely
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underscores the importance of teaching in a way that emphasizes connections, helping children build
a more cohesive and integrated understanding of their world.

2.5 LEARNING TO READ TACTILE IMAGES

In the case of children with a visual impairment, especially those with total blindnesstriking
similarity can be observed between reading a text and exploring a tactile illustration. Both texts and
tactile drawings are identified through touch with fingertips. In both cases, text and tactile illustrations

are accessed in small fragmerzsy’ S 4 I GAYSI Y2@Ay3a FTNRBY &4&YRADAR
in the case of texts, from individual Braille characters and words to gsedéences, and from
fft 3ySyida 2F + GFOGAES RNIgAYy3d G2 | ¢6K2fS LIAOGdzNSB

NEFSNNRAY3I (2 ofAyR OKAftRNByQa loAfAGe G2 AydSNLY
ends. While curricula with clear criteria and rhetls of teaching Braille are easy to find, teachers and
researchers are still looking for effective, widely available guidelines for introducing learners with
congenital blindness to tactile graphics.

Introduction of the Transfograpéat the 10th World ICEVI Conference (B. Marek, 1997) was probably
one of the first attempts to introduce a teaching aid which helps teachers explain the relation between

3D objects and their representations as 2D drawing. Elaboratedor referred to in several
publications (Marek B. 2004, 2008, 2013, Bishop T. 2016, Szubielska M. et al. 2016, Gower L. 2017 and
A. Withagen et. 2020), the Transfograph is now, together with other teaching aids, a part oflaystep

step tactile graphics primgbriefly introdwced in B. Marek (2018) and in 82D video which can be

viewed athttps://www.youtube.com/watch?v=cpWbHuUmH3Mqg&t=184s

/| K22SO1l SG® +ttfd 6HnnyvI gAGK YIFIAY O2yOUNAROGdziAZ2Y
guide to introducing tactile graphics to learners with total blindness, which presents deateit
methodology of teaching to understand and to make edidines drawings by learners with a visual
impairment. Unfortunately, as the book is only available in Polish, its impact on teaching tactile
graphics is limited.

The first attempt at designing a proper curriculum for teaching to read tactile drawings of 3D objects
& YIRS o0& =*AaAz2d -H¥@earningwathi3RB)wal [phBshad. SATrigicb 5
curriculum has, however, proved impractical due to numerous influencing factors involved. As a result,
it has been renamed as a "learning path," which continues to be progressively developed over time.
The main elements in this leang path are:

1. Make the transition from 3D to 2D understandable using different stages of relief of real
objects, for example thermoform (see the chapter on techniques), forming sand (and tinkering
materials) and with the help of the Transfograph (see below).

2. Start with objects that the child knows and can hold in its hands.

3. Gradually use bigger objects

The learning path is designed for three level:

1. Preparing; age indication 4 to 7
2. Initial: age indication 7 to 10.
3. Continued: age indication 11 and older.
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The method incorporates a storyteller character named Willem Wijsneus, which translates to "William

2 A4S Dd2 b | 26SPOSNE GKS 5dziOK g2NR dG2A2aySdzaé |
long, Pinocchidike nose that points in the direction inhich he is looking. Among the learning

materials, there is a large 3D model of a mill. In one lesson, Willem Wijsneus stands below the mill,
looking diagonally upward. By following the direction of his nose, the child can understand that Willem

sees not oty the wall of the mill but also the underside of the wooden platform above, where the

miller adjusts the sails to catch the wind. This exercise serves as an excellent preparation for
understanding perspective, a complex and abstract concept that witkkpered here in greater depth

later.

The method also introduces key "insights" to help children grasp fundamental concepts of spatial
representation. For example, they learn that objects which are farther away appear smaller, even if
children do not yet fully understand the reasoning behihistphenomenon. Through this, a child
becomes aware that in a drawing, a large figure and a small figure might indicate not only differences
in size but also differences in distance, with the larger figure being closer.

Another important insight is the concept of occlusion: when one object is positioned in front of
another, the object in the background partially or entirely disappears behind the one in the
foreground. These insights build a foundation for understandintgrpreting and creating visual
representations. It may be inspiring to have a look at the material on eduVIP (Withagen, 2022).

The importance of drawing for blind children became evident during the project, leading to the
RS@GSt2LYSyid 2F 4¢SSy aSSHé¢ O[AGSNIrtte GNIyatld
follows the same levels. A Dutch guide with inspiring exampléesavfings and materials is available

in EduVIP (Koninklijke Visio & Bartimeus, 2023). It is useful to deepen your understanding of the
02y OSLIi WotAyR OKAfRNBY RNIgAYyIQOD

¢tKS4S YR (GKS ySEG LI NFINIFLIKE &aK2g K2g (F OGAtS
variety of concepts.

2.6 CONCEPT DEVELOPMENT VS. GRAPHIC REPRESENTATIONS

As Kenned{1993 observes, in both blind and sighted children, the desire to represemrges earlier
than the abilityaccurately capture the likeness of the depicted object in a drawing. This arises from
the significant differencebetween concepts of objects and the concept of a drawing as a two
dimensional representation of an objeg{ennedy, 1993)This is confirmely the attempt at drawing
a table(Figure 2.1 It is unlikely that the author did not understand the concept of this common piece
2F FdzNYAGAZNBE odzi ¢l & dzylofS G2 WiNlryatladSQ GKIG
the concept of drawing anadt the motor skills.
s |

YN

Figure 2.1: First attempt at drawing a table (L. Gower 2017, Australia)
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At this point, one may wonder which features of an object are most likely to be represented
graphically. The drawings presented below serve as a useful illustration of two distinct approaches to
translating the concept of a table into a drawing of a taBler. a sighted person, side view (projection)

is probably the most characteristic representation of a tableufi€ig@.2). But for a congenitally blind
person, without an explanation the drawing bears no resemblance to an otherwise familiar object and
will be interpreted as just three lines.

Figure22:! aA3IKGSR LISNA2YQa RNIgAy3ad 2F | (Fro6ftS o0LINR2SOlAZ2YD

For a blind child, the concept of a table at a concrete level may be developed by exploring a specific
table or a model of a tabl&Vhen asked talraw a table, many blind individuals (including children with
some experience in creating tactile drawings) tend to recreate their method of exploring this piece of
furniture. They often begin by identifying the square or rectangular shape of the tabétdghen
proceed to locate the four legs, positioned at each corner. This process is reflected in drawings such as
the one depicted below (Figure 2.3

Figure2.3: Drawing of a table made by a blind person (B. Marek, 2008)

¢KS RNIgAy3dI 2F | GloftS A& y2d4d +ty AaztliSR SEI Y
graphically conceptderived fromtactual experienceThe drawing of a London bus found in a British
newspaper and reported in Mareld999 is a perfect example of how concept development and
representation of concepts as drawings differs in children born blindifg@6) in comparison with

sighted children (Fige 25):

Figure 2.4: Drawing of a bu$y sighted child Figure2.5: Drawing of a budy a blind child

The authors of the drawings both clearly possess the concept of a bus in their mental frameworks.
However, the processes they followed to form this concept and rémults they achieved differ
significantly. Over time and with increasing experience, the blind child's conesgiopmentwill
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grow, incorporating additional features of the vehicle. These featsoeh as the step, the railing, and
the seat, represented by the three line8A £ t Sy NAOK (GKS OKAf RQa O2y O0S LI
result in a more comprehensive and refined graphic representation of the bus.

The drawings below illustrate an interesting case showing how concept development may be reflected

AY RNIgAy3Iad 'a ¢gFa GKS OFLasS 6AGK (GKS o0dzax | of
accessible features of the concept. The tree is represkiby a circler A Kl LIS 2F GKS OK)
hugging a tree trunk (Rige 26). A similar drawing made by a congenitally blind adult shows branches

and leaves (Fige 2.7). The drawing demonstrates not only a richer concept of a tree but also more
advance ability to represent that knowledge in a drawifighe two tactile drawings of trees show

different levels of concept development or of thbility to represent concepts graphically.

Figure2.6: Drawing of a tredy ablind child Figure2.7: Drawing of a tredy ablind adult

2.7 THE FOREIGN LANGUAGE OF TACTILE IMAGES

Explaining the unexplainablerhat words do you ust expresswvhat you feel

As was mentioned earlier, for individuals born blind, drawings are considered a foreign language. The
positive point is that any language can be taught and learned. However, like all foreign languages, the
lessons must begin with the basics. They shoutiyrss in stages, gradually guiding children from
simple to more advanced levels.

270 HRST THINGS FIRSVES AND GEOMETRIC SHAPES

The section below introduces basic components of a tactile graphics primer, briefly described in
B. Marek (2008, 2018) and in greater detail in a tactile graphics workshop programme
(https://hungryfingers.com/work3.htnjl

Lines, whether solid, dashed, dotted, straight, curved, zigzagged, etc., serve as an excellent starting
point for a systematic approach to tactile graphics. They are used to represent rivers, roads, borders
on maps, and are a fundamental element in evesibgeometry courses. In other words, lines are the
most crucial component in graphic representations of any concept.

Basic geometric shapes are most effectively introduced using models, such as solid triangles, squares,

and rectangles, accompanied by tactile drawings of these shapes. Shapes, such as square, triangles etc.
may interact with other shapes to form neshapes(Figure 2.3 andeach can be divided into

component parts, as seenattivities shown in Figure 2.9Therefore, it is essential to engage children

in "geometry games" that facilitate an understanding of these relationships. Such activities raise
childSy Qa WwWaLl dAFf AYFAAYIFIGA2YyQ YR 02y T4iiRGheOS G KI |
space within the wooden frame, and with time, the space around them.
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Figure2.8: Dividing shépes into component shap&pace Organizer (Bob Marek)

What shapes can you use to make

Can you put these two inangles topether %W‘MMWWM this trapezium?

1o make & square? 0 makn # sgsare?

va <2\ /_

Figure2.9: Building new shapes (B. Marek, Shape detective series)

After gaining confidence with such activities, a search for geometric shapes in familiar real objects,
models or drawings (Rige 2.10) will be an enjoyable play rather than a source of frustration.

22
> 4 206

Figure2.10: What shapes can you find in this drawing of ahouseP R YA ]l . ®X 9d 2 At 0126 &) a[ SI NJ

2.7.1 REPRESENTING OBJECTS AS DRAWINGS

The challenge of explaining the relation betweeB ®bjects and -D drawings tdearners born blind

has occupied the minds of teachers and professionals for decades. Probably the best way is to start

with flat objects- an outline ofthe € A f RQa KFIyRZ | ST O0CAIdZNE HDOMM
Matching these objects with their outlines gives the child immediate access toclanttobject and its
representation as a drawingigure2.11 and 2.12are drawings of familiar flat objects.
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e

Figure 2.12: Graphlaepresentation of a comb

A tactile adaptation of the weknown "Goldilocks" story is presented belawigures 2.1.3Whether
depicted as a drawing or constructed with pieces of wood, these graphic representations of the
concepts of a table, chair, and bed consist of three lines that bear no resemblance to the actual objects.
This is where the Transfograph proves useful (see below).

Figures2.13: & D 2 f REACINA kbiarg, Belgium 1995

2.8 THE HUNGRY FINGERS TRANSFOGRAPH

The Hungry Fingers Transfograph (Figured)2slan educational tool which has proved particularly
effective in helping understand the relation betweeib3bjects and -© drawings. Introduced for the

first time in 1997, at the 10th World ICEVI conference it has found its way to schools in several
countries. It has also caught the attention of researchers in the field of psychology, who studied its
effect on understanding of drawings and on making recognisable drawings of various objects. Reports
from seveal countries confirm the effectiveness of the Transfograph (Bishop et al., 2015, L. Gower
2017) but they must be treated with caution.

The way the Transfograpliorks is simple. Models of six pieces of furniture inserted into matching
slots in a wooden box reveal outlines of a table, chair and a bed, and front views of a desk, fridge and
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a commode, each of which can be compared with a tactile drawing. The concept was incorporated into
AaSOSNI GNI AYAYy3 LINPINIYaz &dzOK | a 2KSNBEQa ae
represented as a circle (Yamazaki, 2006). Additionallyfetiared in The Learning Path 2D (Visio

and Bartimeus, 2020), although this material is only available in Dutch.

Figures2.14: Working with the Hungry Fingers TransfogrdBob Marek)

The progress in drawing a table made by a child in just one sessiothe/iTransfograph (Figure 215

and the confidence with which thehild below draws tables (Figure B)lmust be a source of
satisfaction for the teacher. However, we must be sure that the child really understands the transition
from 3-D to 2D and is not merely copying the drawing shown in the book. The only way to verify this
is by asking the child to drathe observed models from a different perspective. The drawings below
(Figure 2.18), one showing the back of a chair and the other depicting its left side, confirm the child's
understanding that drawings of the samejett can differ depending on the angle from which they
are observed.

Figure2.16: Understanding or copying?
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Figure2.17: Two drawings of the same chair shown from different angles (Vid&dorking with the Hungry Fingers
Transfograph)

2.8.0 THE POWER OF SEQUENCING

Tactile illustrations, whether collage type or raised line drawings, representing animals and humans

may also require astepy-a i SLI AYGNRRdzOGA2y d C2NJ Iy dzy LINBLI NBR
0SFNJ gAff LINRPoOFOf & 0B didtingtish fratniifar exdmplé gadmaffaNgx@e RA T F )
island. (Figure 2.18 and 2)19

Flgurez 18: ralsed line drawing_df a map Figure 219: raised line drawing of a teddy bear

LYGNRRdzOAY3 G(KS RNIgAy3d Ay adrk3asSaz a Ay a¢KS (7
each part of the body and gradually build the image of the whole teddy bearéz.20).

o""

Figure2.20: Introducing a drawing of a teddy bear in a sequence of stages
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Children should be encouraged to add the eyes, nose and the mouth wittdemodelling clay. Figure
2.21shows an example of a particularly effective technique in introducing tactile drawings of complex
objects. This technique involves the use o&@d 4D shapes, such as a wooden magnetic teddy bear
puzzle, which acts as an intermediate stage betweerDaBject and a 2D drawing. The technique is
demonstrated in a video (Teddy bear).

3-D 2 and ¥2D 2-D

Figure2.21: A flat wooden magnetic teddy bear puzzle makes a perfect intermediate stage betwé&eted®and a drawing

2F GKAA LRz NI G288 6. al NB1 HnuHT ARS2 a¢SRR& o6SINEO
The sequencing technigue was adopted in Irmeli Holstein's beautdty sbout a snowman (Figure

2.22). There are many more topics that can be used for tactile storybooks based on this technique.
Some examples of possible topics are planting a seed or a tree, building a sandcastle, a doll choosing
clothes for a party, packing luggage for the summer/witttelidays, etc. Such stories with colldie
illustrations are very valuable and help introduce and explain a wide range of concepts.

Figures2.22:1 2t a0 SAyQa 6AYGSNI ad2NR o2dzi | ay2é6Yly

Whenever possible, children should be encouraged to make their own drawings. This gives more fun
and the opportunity to checkinderstanding of the concept(s) in the tactile illustrations. There is no
doubt that there is a strong correlation between the amount of experience in exploring drawings and
the ability to create recognizable drawings. This relationship works both wagysndite opportunities
children have to create drawings, the better they become at reading and irgéng new drawings.

Figure 228 A @Sa |y SEFYLXS 2F | OKAftRQ& FoAftAdGe (2
drawing of a table, chair, teddy beand spatial concepts such as on, under, above and between.

Figure2.23: epal (frm ideo: Working with the Hungry Fingers Transfograph)

2.8.1 DRAWING A PERSON
d can draw, and | can understand a drawing of someone standing, but not when someone is doing
somethingg
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This statement, made by a 4@arold born blind, inspired the creation of "Fleximan" (a magnetic stick
figure with movable joints). The Fleximaan run, bend and assume various positions. The postures
can be compared with drawings in a seriésamgible booklets (Figure 2.24

Figure2.24Y wct'él-ém-l-yym_szt FGAGPS 6KAOK O2YSa gAlGK GKS WwWtftlé&ay3a | yR
0l dzyANE CAY3ISNARZXZ .23dza0l g W. 200 alNB1d +ARS2Y 22NJAy3d SAGK

As with all new drawings, it is advisable to check whether the drawings are really understood. After a
few sessions with the Fleximan, the two elewsrarolds copy, with great precision, an activity
demonstrated by an illustration which they haveti@en shown before (Figure 2.25 & 2)26

Figure 2.25 & 2.26: Checking underst&hA y 3 O2 YLIJ SE R NI260AQ JaIZNS 12¢8 d2AOR B2 YW 62 NJ Ay 3
Fingers Fleximan)

2.8.2 GETTINGEADY FOR MAPS

Understanding the concept of a map does not develop spontaneously and requires an explanation.
¢tKS o0Sad sre G2 aGrNI Aa G2 AYOdINRBRdZOS G4KS 02y 0S|
explore from one place, without having to change theirtldeA 2y 0 C2NJ SEI YLX S & { ¢
O¢kfdzZl RSNE ! &2 2At 012641l 9 Hnnpa®0LaNBERSENASR)
the most effective techniques helping understand a wide range of spatial relations needed for a
meaningful undestanding of bigger maps and plans.

The syste, as you can see in Figure 2.8%arts with activities in which children identify, copy and

draw various arrangements of items making a breakfast or lunch set, first for one person, and later for

a group of people. Such activities make a good foundation for introducing concepts ahgsawf
largerareas¥ € 2 2NJ L)X | ya oOflaaNR2Y>x a0K22f3> GKS OKAf RQ:
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Figure 2.27: A breakfast set Figure 2.28: My first map

2.9 FROM 2D TO 3WITHTOP, FRONT AND SIDE VIEWS

Once the child grasps the transition from 3D to 2D, the next step can be introduced. If only the front
or side view of a table is provided, it remains unclear whether the table is square or rectangular, or
how long it is. To gain this understanding, anitiddal corresponding top view is necessary. By this

step, children can create a correct mental representation of a 3D object on the basis of a tactile image.

We began this chapter by stating that description alone is insufficient for forming a correct and
complete mental representations of objects. With sufficient experience in reading tactile graphics it is
possible to construct an accurate mental represematof a 3D object on the basis of a description
and tactile images, for example of the of the top, front, and/or side views of an object. We refer to this
approach as 'orthogonal projection.'

Orthogonal means at the right angle. As demonstrated in the examples above, adding perspective to
a tactile image distorts shapes and angles, making outlines unrecognizable to touch. Projection, in this
context, refers to how a photo, video, or (tactilepaing captures an image. Orthogonal projection is

a standard technique It is used in industrial design, as it provides precise dimensions of an object. If
the term 'orthogonal projection' sound complicated, it can simply be referred to as the methogof to
front, and side views.

This method is fundamentally simple and can even be learned by children with additional learning
challenges. At the outset, it is crucial to use hand movements as though physically approaching a 3D
object. This approach also aids in placing the imagedrcthrect orientation. While the top view can
remain flat on the table, the front and side views must be positioned (or mentally visualized) upright.

In essence, this method greatly enhances spatial thinking. Once children understand how to work with
the top, front, and/or side views, they can not only discern the shape of a 3D object and the proportions
of its parts but also understand their spatialatonships in relation to the observer.
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Fig.2.29 & 2.30: standing and laying cylinder for swell paper in quadrghtsp left: front view, bottom left: top view, top
right: side view from the lef(}®p de tasR3D-2D,Dedicon).

I In figure2.29 the top view is round and logically tHieont, and the side view are the same. They are
rectangles. For a congenitally blind person who works for the first time with tactile images, it may be
difficult to understand that the front and side view of a cylinder is a rectangle. If a child is already
familiar with tactile images and has been working with the Transfograph, it will be easier to understand
that the front view of a standing cylinder can be represented by a rectangle. The childtodeus

the contour at its widest point. An additional way to help a blind person experience the contour at its
widest point is by cutting a cylinder in half lengthwise, such as a piece of cucumber.

Note that the views are depicted with a dotted filling to indicate they represent solid shapes.

Now, consider the spial perspective, in Figur229, the top view is round (traced with the hand from

top to bottom), while the front and side views are rectangular (traced with the hand from the front
and side, respectively). This configuration represents a standing cylindeigure 2.8, the top and

front views are rectangular, while the side view (traced with the hand from the side) is round. This
indicates that the cylinder is lying horizontally. To help the child understand the tactile drawing, yo
can place 3D materials on the drawings.

Figure 2.3 provides an example of a square table positioned directly in front of the viewer. In the top
view, four dotted squares indicate the positions of the table legs, marking their placement within the
overall structure.

Figure 2.31: Orthogonal projection with top (left below), front (left above) and side view (right above) of a square table; for
swell paper.
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This method allows for flexibility; in some cases, two views may suffice (as would have been the case
with the cylinder), while in others, additional views may be required. For example, when representing
a telephone in atactile graphic, multiple perspees are necessary to accurately depict the ptaest

of all buttons (Figure 2.32The number of views depends entirely on the specific aspects of the object
or subject that you wish to convey.

Figure 2.32: Orthogonal projection of an iPhone, showing the front and all narrow sides. Design prepared for swell paper.

Note that the side view from the left in this image is on the right. That is the standard way to draw this;
the view is projected from the left. If there were a screen to project upon, that screen would be on the
right. Likewisethe side view from the right is on the left, the top view is at the bottom, etc.

Did you notice, incidentally, that the raiséide drawing of the iPhone does not specify the views?
Here the position of the object is not important. If it lays on the table, the front or back of the phone
is the top view. If it is upright in front of yothe front is the front view. In this image it was just
important to show the exact position of all the buttons. Note the difference between sides and front
views of an object. Dice, for example, have no top side; the number thrown that appears oeaah is

time different. A car though does have a top side: its roof. However, if the car is laying on its roof, what
is the top view? (Indeed: the bottom side of the car, the chassis with the wheels).

The examples above were made for (young) adults. As you can see, itis possible to play with the display

of views, as long as it is clear to the reader, which is what. We stuck to the standard, but it is not a
problem to change this if it more understandabior younger children; just add it to your description.

Ly (G(KS 0221 WYw2dzyReQ 6S RNBg I KItF 062E 2F GKS N
the side view from the left is on the left, the top view on top and the front view at the frotiteobox.

We found that for younger children this is more intuitive.

Practice as much as possible to internalize this concept of working with top, front and side views. The
encouraging thing about orthogonal projection is that sighted people need to practice it too! Once
mastered, the reader can build a correct mental regmetation based on a good description supported

by one or more tactile images. The descriptiatks about the subject, directs the fingers and tells

GKFG Aa y20 RNIgyod 28 OFtt AdG WFHOO2YLIyeray3d SEL
explandion often contains tips to tinker, work with clay or play dough, take positions with the body or

go somewhere to feel, hear, smell and/or taste things in reality. The more concepts a child has
mastered, the less this it will be necessary. For examptheithild knows what the fur of a rabbit

feels like, a description is enough. It is interesting in this respect, that the language for touch is
NBflFGAGStEe@ LI22NXP C2N) aA3aKGiSR OKAfRNBYy (22 ¢S YI @&
fur2 ¥ I NIXooOAGQO®
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Ww2dzy REQ AffdzaAGNI GSa K2g SELX I ylFiA2y QipsfandS I RRS
in an annex (through QR) for parents, caregivers and anyone reading to or with the child. They may

not always be aware that the blind child may not havgood mental representation of objects which

are being talked about; that the child uses a word without knowing the concept.

2.9.0 RAISED LINE GRAPHICBHIFT O8BND GRAPHICAL ART WITH PERSPECTIVE AND SHADOWS
A final note on perspective and shadows, two ubiquitous concepts from the visual world. If we create

a realistic painting or photograph using raised lines, the depiction will only be fully comprehensible to

a blind individual who has an understanding owhperspective functions.

In the Netherlands Dedicon has a series of tactile books and a course introducing these concepts to
adults, that can also be used for youngsters 12 years and older. In the course, different ways to draw
perspective are explained. Many sighted people withmbackground in designing are not aware that

these differences exist and why they exist. In these guidelines and background information, it carries

too far to treat these subjects, since youngsters learn about perspective, projection (shadow) and
related concepts when they are older than the target group of our projeetZR Visio developed

learning materials for young children, that prepare them for these concepts. Children learn for example
GKFG GKAy3a G201t €& 2N Lire MIrdntof theR Andl thatiihiSgls tNdRared S K A Y R
FAdzZNIG KSNI g+ @& aSSY avrfttSN® LY Ww2dzyReQ &2dz gAff

Yw2dzy RéeQ RSIFfa fa2 gA0GK NBFESOGA2Yy o02F fA3IKGO |
elements are challenging to depict in tactile images and are typically conveyed through description.

Only in tactile images designed specifically to ithatst how shine and shadow function are these

features visually represented.

2.9.1 GONCLUSION

The discussion presented above has focussed on difficulties which children born blind experience with
understanding the concept of a drawing, understood as a 2D representation of a 3D object. The
ySOSaal NE dzaS 2F WaA3aK(S Rohalemyy. @ Styeiiworgls/ Eind EhildrenINE 6 | 0
need to learn about the concept of how seeingwothsy R K2 g WLINRP2SOUGA2Y Q 62 N]J
OKIF NI OGSNRAGAO 2dzif AySa 2F 202S00aT WOASsaQ 61 0
seveanl resources were discussed which take first time users of tactile graphics through basic steps,

from lines and simple geometric shapes to drawings of objects and maps.

The conceptual difficulties children may have in understanding the relation between the 3D world and
2 or 2.5D tactile images, are basically the same for collage type illustrations and line drawings. The
value of collageype illustrations lies in their ppability. For young children, they are more engaging

to explore by touch and easier to interpret than line drawings (often referred to as 'tactile graphics')
because they offer multiple levels of relief and can incorporate real, flat objects. Raiseldawiags

at this early stage are suitable for representing simple shapes, and later, combinations of these shapes
to build a house or another image. During the learning process children learn about concepts in the
sense of things in the world around theshépes are concepts too) and learns new words.

Designers of tactile illustrations should be aware of the function that a particular dyawiimage has
and of the difficulties which children may have with understanding collage type or raised line
illustrations. They should include as much detail as is necessary to enjoy and understand the illustration
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but leaving anoption for parents (carers) reading the book to the child to show more details on
consecutive contacts with the book.

The success of a book with tactile illustration depends therefore on a joint effort of the author,
designer of illustrations, parents and the chiBee theW3 2 f R S y. YouNnl-fiyicRi§ i6 e
YLY G§NR.RdZOGA2Y Q

Finally, when the child has developed fine motor skills to read the images, memory and reasoning skills
(for example top, front and/or side views) and learned to understand tactile images, these skills can
support the child to learn new concepts and helge tchild build a correct mental representation.
Especially when concepts are not available in reality or if good models are not at hand. This augments
enormously the possibilities to study and get information.
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3 DESIGNING A TACTILE BOOK

3.0 INTRODUCTION

This chapter offers guidance for parents, professionals and printing houses on designing different kinds
of tactile books for children with visual disabilities, including examples of tactile books tailored to
different developmental age groups. It covemngral considerations to address before creating a
tactile book, along with specific design and production recommendations. For detailed information on
the design and production of tactile graphics, refer to chapter 4, while chapters 5 and 6 explain the
importance of accompanying explanations and offer ideas for story elements. Materials and
production techniques can be found in chapter 7, and in chapters 8 and 9 you can read about the two
tactile books which have been developed to accompany these guideline

Tactile books come in a wide variety of content, purposes, and authorship. Some are professionally
designed and manufactured, while others are handcrafted by parents or carers. Before creating a
tactile book, it is important to specify who the book is for and to clearly define the objectives.

3.1 OBJECTIVESID CRITERIA

Who is the book for? What is its purpose? Specify the purpose of the book and the didactic criteria for
the age group and/or cognitive ability so that this can be imbedded in the ddsighapters 1 and 2

you will have read about the importance of tactile books in supporting the social and cognitive
development of children with visual impairmenihe purpose of a tactile book might be to:

1 Encourage tactile exploration and develop fine motor skills.

91 Develop braille literacy and pleasure in reading (together and independently).

9 Help young children understand what a book is (letters, numbers, images, objects).

1 Stimulate the imagination and curiosity of a child.

f 58St 2L) Iy dzyRSNRAGIYRAY3I 2F K2g¢g WaSSAyaQ 62N
GKAY3a 62N] |YyRk2N gKIFId GKSe 221 tA1ST GKI
g2NI RQ®

i Gain understanding of concepts, emotions, encouragecsaifidence

1 Learn about a specific subject.

1 Revealing original Images: showing what the image in the original book looks like.

3.2 TACTILE BOOKS FOR TODDLERS AND PRESCHOOL CHILDREN

3.2.0 COLLAGE BOOKS WITH REAL OBJECTS

1 For toddlers and preschool children, tactile books with collage materials, combined with real
objects encouraging activengagement, are highly recommended.

1 Children aged -4 learn through sensory experiences (moving, tasting, smelling, hearing,
seeing, touching), which helps them predict how objects feel, move, or behave.

9 Larger textures and shapes in illustrations work best for early exploration.

9 Young children explore with both hands and mouth, grasping with their whole hand and
rubbing surfaces with fingers.
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1 Children begin learning words for shapes, sounds, and textures, but few words describe touch,
making direct exploration important.

1 They learn that objects may be hidden, not gone, and blind children use their bodies as
reference points.

9 Tactile collage books should be fun and interesting to touch, with adults helping to make the
experience enjoyable.

O

$ Fine Motor Co-Ord.
Books that are suitable
\  for any child, blind

. orsighted.

L —

Figure 3.1 Tactilecollage lmokby Lynette Rudman, South Afri¢ghoto from the website)

3.3 TACTILE BOOKS FOR PRIMARY SCHOOL CHILDREN

3.3.0 COLLAGE BOOKS WITH ILLUSTRATIONS OF OBJECTS

1 Early experiences with collage books help blind children agetb£&xplore and ask questions
o2dzi GKS NBFf ¢2NIR FyR | (KS laydrstnding YS RS«
what a drawing is.

1 To read a tactile picture by touch the child needs to find some clues through owhdinst
experience. Appropriate textures and shapes can provide a first clue along with language to
support their actions/manipulation.

f In addition to using real objects on a page, illustrations20d 2 S0Ga 06S02YS Wi
NB T S NJBof €x&ctir@licas of real objects, but still relatable through tactile exploration.
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Learning the relationship between 3D objects and their 2D representations is important for
understanding.

1 Simple tactile symbols work well when paired with real objects and clear explanations.

1 Movable parts and interactive elements (for example sounds) enhance engagement and ease
the transition from real objects to images.

1 Avoid overlapping materials/objects or partially hidden objects as this is particularly
challenging.

1 Interms of size} (ingpartant, throughout the narrative sequence, to respect the proportions
of the elements. If a character appears more than once in the stasadvisable to keep the
same tactile characteristics.

1 Use a variety of textures to ensure high contrast and tactile sensatisesdifferent textures
for different elements of a story and also to represent different parts of an object but use the
same materials andolorsto represent the same things in a book.

1 Collage illustrations with strongplorsand bold outlines provide extra visual information for
children with low vision.

9 Printed illustrations can be adapted for blind children. Les Doigts Qui Révent from France have
many examples of collage tactile adaptations in their collection.

9 Once children can read independently, tactile books aid in building the mental representations
needed for learning.

Figure 3.2: Collage book made by a teach@?hoto Gyntha Goertz, Vistohool Rotterdam

38



Guidelines for Tactile Books

Figure 3.3: llage book fom CleaNisiorQ Bbrary for children's books in print and braille, and tactile bodksndon,UK
(Photo ClearVision)

Figure3.4! O2f f 1 3S 62212 WEAYQE . ANIKRI &Qs ShooRadstadam.l (S OKSNE W
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Thestoryaf f GKS OKAf RNBY O02YAy3d (2 ¢AYQa O0ANIKREF& LI |
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grandparents give him a music card to open and listen iahé candles are putipright on the cake.
Beforegoinghome, Tim gives all his friends a whistle to blow on.

Figure 3.5: Cover and one of the illustrations of@llage tactile adaptatiorby Les DoigtQui Réven(Franceg ¥ W2 SQNB 3J2 Ay
2y I 0S8 NJ Kdzy (i PhobodDQFSoléric N&jferjew 2 & Sy ©

3.3.1 RAISED LINE DRAWINGS

1 As children, aged-8, gain the ability taexplore objects with their fingers, they detect more
about shapes and textures. Raised lines help early recognition of shapes (triangle, square, etc.),
counting, tracing paths, and simple drawings (e.g., starfish, shell, sun, stick figure, flag, table
setting).

1 Be aware of the complexity and use different textures to fill raised livies.can read more
about different textures in ChapterAdvice on Tactile Graphics.

1 Special attention is needed to explain what a drawing is and the relation betweebjeact
and a flat projection of that object.

1 Avoid using perspective as this is too difficult.

T {AYLXS 3INIYLKAOA aK2z2dxZ R 06S WFdzy QX NI AaAy3d OdzN
together.

1 At ages 78, children begin developingcalethinking, understanding the size of objects
relative to their own body or measurements.

1 They start creating simple maps of familiar places like their bathroom or classroom.

1 Tools, such as the Transfograph created by Bob Marek, can help them transition from 3D
objects to 2D drawingssing flat shapes, raised lines, and textures/patterns.

3.3.2 MORE COMPLEX TACTILE BOOKS

1 As children develop greater sensitivity and control of their fine motor skills, they will be more
able to understand tactildrawings.

1 Welldesigned tactile graphics and 3D objects aid visually impaired children in developing
accurate concepts.

1 By ages 82, welttrained children can build mental representations using tactile graphics,
integrating navigational instructions and explanations to understand omitted details and the
properties of specific elements.
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1 Key considerations include balancing the story and tactile graphics along with explanations,
which are essential. Some books require adult assistance while others can be read
independently.

f aSyidlf NBLNBaSyalragazy AyOfdzRSa Y2NB GKIFy 2dz
touch, smell, taste, or feel objects as well as understanding how objects work and imagining
them from different anglesThe use of objects and physical experiences are necessary.

9 Through their own experiences children will give meaning to the tactile clues of the relief
drawings.

3.4 ADVICE FOR PARENTS

Creating tactile books for children who are blind or have low vision, is a fantastic way to enhance
f SEFNYyAY3 YR Sy3lFr3asSySyiod |, 2dz Oy ONBIGS LISNB2YL f
I SNBEQa | tfAad 27F (AL eifomhctid bbdRs/atihames K2 g yad (2 YI

{ Start with simple concepts:

o Focus on familiareveryday objects or basic concepts like shapes, animals, or numbers.
Simplicity in the beginning helps build foundational understanding.

o Each page can introduce one new concept or object to avoid overwhelming the child.

0 See chapter 6 for Story elements.

1 Use a variety of textures:

o Include a range of textures that represent different materials (e.g., soft cotton for clouds,
sandpaper for rough surfacesYhis helps the child distinguish between different
sensations.

o Consider natural materials like leaves, feathers, and fabric, as well as synthetic ones like
felt, foam, or textured paper.

91 Incorporate braille or large print:

o For children who are blind, ensure the text is available in braille. For those with low vision,
use large, higitontrastprint.

0 You can use a braille typewriter or labeler to emboss the braille.

1 Use 30three dimensionalglements:

0 Adding small objects, shapes, or raised outlines helps reinforce concepts. For example,
glue on small plastic animals, buttons, or foaut-outs to represent objects.

0 Ensure the elements are securely attached and safe for handling, avoiding sharp edges or
choking hazards.

1 Keep layout consistent:

o Establish a consistent layout on each page to create a sense of predictability. For example,
keep the braille in the same location on every page, and place the tactile elements in a
similar position.

0 This helps the child become familiar with exploring the book and anticipating where to find
information.

1 Size and scale:

0 9yadaNB GKS GIFrO0dAtS StSYSyda FNB FLILINRBLNREFGS
textures may be easier for younger children to recognize.

0 Use large, bold shapes rather than small or intricate designs, especially for early readers.

1 Engage multiple senses:
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o0 Try to incorporate other senses like sound and smell. For example, use materials that
crinkle or have a unique scent, for instance dried lavender.

0 Sounds could come from rattles or bells attached to a page, adding an auditory component
to the story.

1 Make the book durable:

0 Use sturdy materials, such as cardbodamimboard or fabric, to ensure the book can
withstand frequent use.

0 You could also laminate pages to make them easier to clean.

1 Create a story with a tactile theme:

o If possible, create storyline that incorporates a tactile journey. For example, a story about
RAFFSNByYy (G GeLiSa 2F yAyYlta Oly TSI GdaNB GSE
feathers.

1 Encourage exploration:

o Allow the child to freely explore the pages and give them time to feel each texture or shape
- patience and repetition.

o Offer guidance if needed but give the child room to discover at their own pace.

1 Test with the child:

0 Test each page with your child to see how they respond. Are they abtemify and

explore the textures? Adjust based on their feedback or reactions.
1 Label everyday obijects:

o When possible, incorporate tactile versions of everyday objects into the story, such as a

NI AE&SR F2NJ] F2N WSIFGAYy3IQ 2N GSEGdZNBR Tl 0 NAC

3.5 ADVICE FOR PROFESSIONALS AND PRINTING HOUSES

We strongly recommend collaborations between professionals from schools/rehabilitation centres
and designers, artists and Printing Houses. The aim is to ensure that the tactile books are suitable for
the intended children. These tips are essential for creating effective and accessible tactile books,
allowing the children to develop their reading skills and understanding of the world through enriching
tactile experiences and sharing these.

When designing more complex books, it is recommended to create a checklist, Involve the entire team
andthe intended users. This helps ensure that all requirementscarsideredand the final books
YSSi GKS OKAfRNByQa ySSRao

3.5.0 CHECKLIST

Before developing a tactile book, whether it's an original story or an adaptation of an existing one, it's
usefulto start with a checklistThis will help ensure that every aspect of the bookassidered and

thoughtfully plannedl SNBE Q& | RSOl Af SR OKS Ol chnibé appliedtdathY | & & I
collage type books and for books with tactile graph@sme items in the checklist are more geared

towards collage type illustrationdn Chapter 4 Advice2 y G F OG0 At S 3INI LKA OAZI & 2 dz«
advice on tactile graphics amlCK I LJ( S NJind se@efaie@Hinifjues to makieem. As you learned

in Chapter 2, challengefor readability and understandability are different per age grdagen young

children canbecome accustomed to usingctile graphics, provided #se are very simple:basic

shapes, letters, numbers, paths, find the difference, etc.
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3.5.0.1 TARGET AUDIENCE AND OBJECTIVES:

Specifythe age group, purpose and didactic criteria. Will the book focus on literacy, cognitive skills,
fine motor skills, or simply bier leisure?Standalone or series: is the book for an individual child or for

a group of children?

3.5.0.2 MULTIDISCIPLINARY APPROACH:

Set up a team, preferabmultidisciplinary Include someone who knows about the subject(s) and how

to write for blind and visually impaired children, someone who knows how to design/draw tactile
images (collage or line drawings), someone who can edit and someone who can manage the
production inclaing budgeting and planning.

3.5.0.3 CONTENT DESIGN:

1 Theme, concept andtoryline: what is the book about? Develop a simple and engaging
storyline or concept to give direction to the design. Perhaps the book is an adaptation of an
SEA&GAY3 062271 6R2 \Beeichaftsd bidE Story ettt NA T I GA 2y 0 ®

1 Tactile elements: plan which textures, shapes, and raised surfaces will be incorporated to help
convey the story or concept through touch.

9 Braille integration: will you include braille and printed text?

1 Audio and multisensory options: consider if the book should also incorporate audio or
interactive sound features for a more immersive experience.

3.5.0.4 MATERIAL SELECTION:
9 Tangible materials: choose materials for their unique tactile qualities.
1 Durability: choose materials that can withstand frequent handling.
1 Nontoxic and chilesafe: ensure all materials are nooxic and safe, especially if the book is
intended for young children who might put elements in their mouths. Consider materials als
that can be cleaned easily.

3.5.0.5 TACTILE FEATURES:
9 Diverse textures: incorporate a range of textures (soft, rough, smooth, bumpy) to provide a
varied sensory experience.
9 High contrast elements: use contrasting colours and textures to make the book more
accessible for children with low vision.
1 Movable parts: consider adding interactive elements like flaps, buttons, or velcro that children
can manipulate.

3.5.0.6 SENSORY SAFETY:
9 Test for sharp edges: ensure that there are no sharp edges or points that could hurt users.
1 Choking hazard: avoid small or detachable parts for books intended for very young children.

3.5.0.7 PHYSICAL STRUCTURE:
i Size and shape: is the book easy to handle? Consider the dimensions for ease of use, especially
for younger users or those with motor challenges.
1 Layout: use a clear and consistent layout thakes sense to a child. The reading direction
should be obvious; if necessary, use indicators to mark the top of the page.

T ' 92AR 2@SNI2FRAY3 I 06221 6AGK GFOGAES AyTF2NY
to read.

T .AYRAY3 YR RdNIOoAfAGRY SyadaNBE (KS 06221Qa 0A
exploration.

7
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3508 FEEDBACK AND ITERATION:
1 Prototyping: take the time to make prototypes to test with the children.

T DI GKSNI FSSRol O]l FNRBRY 020K dzASNAR |yR SELISNI&®

to ensure it meets the intented criteria.

3.5.0.9 COST AND PRODUCTION:
1 Budgeting: determine the cost of designing and producing the book, including materials,
manufacturing and distribution.
1 Manufacturing options: consider how the book will be produced. Will it be handmade,
machinemanufactured or perhaps a combination of both?
1 Sustainability: consider environmentally friendly materials or production processes,
particularly for largescale production.

3.5.1 GENERADESIGN CONSIDERATIONS

3.5.1.1 SIZE AND HANDLING:
1 The book should be appropriately sized for a child, not too big or small.
1 The book must lie flat to facilitate tactile exploration.

3.5.1.2 ILLUSTRATIONS AND TAETLEMENTS:

1 lllustrations should be agappropriate (collage or raised lines/shapes).

1 Tactile imagesre designed for touch, not sight, and should be in relation to the sizeef th
NBI RSNR& KIYyRao®
Avoid overloading with tactile information or overlapping multiple shapes and text.
Separate illustrations from braille/print for easier understanding by young readers.
Prototypes should be tested with the intended audience before final production.
Simplified layouts should be used for early brditeracy.

3.5.1.3 LAYOUT AND STRUCTURE:
The structure should be clear and predictable for early learners.
Readingdirectionsshould be obvious, with indicatdiarientation marksif necessary.
Sometimes a rigid layout (e.g., text left, illustration right) is needed, but aim and content
should guide the design.
1 Use consistent placement for page numbers.

9 Production methods for binding and materials may affect layout.

=a = —a [\ —a —a —a _a

3.5.1.4 BRAILLE AND PRINT:

1 Use extra line spacing for early braille literacy and print on one side of the paper.

9 If printed text is included, place it above the braille for teachers/parents to follow.

1 Monospaced typeface is useful if text must align with braille.

1 Choose a legible typeface (e.g., Arial, 20pt) and avoid decorative fonts, underlining, italics, or
full capitalization.

1 Recommended typefaces for visually impaired readers include APHont, Mathilda, Luciole,
Atkinson Hyperlegible, and Tiresias.

3.5.1.5 EXPLANATIONS:
1 Consider providing explanations for tactile illustrationspnated text or QR codes, adjusting
explanations if illustrations change.
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3.5.1.6 USING COLOUR

T

= =4 =4 4 4

1
1

Use attractive,high contrastcolorsto engage both visually impaired children and sighted
peers.

Bright, sparkly reflective materials work well for engagement.

Use real textures andolorsfor authentic representation and association.

Consider different cultural associations wiblors

Test colored illustrations with children.

Black and white provide the strongest contrast, with dadtorson light backgrounds for
readability.

Considercolor blindness by providing alternatives like bold, underlining, or different sizes.
Printing in greyscale helps assess tonal contrast, with adjacent areas differing 13020%

3.5.1.7 SYMBOLIC/SCHEMATIC PRESENTATION

T

=

Focus on essential parts of the information, using solid shapes and minimal stylizsition
details sparingly.

Simplify complex images by breaking them into a sequensemgdler images.

Do not use perspective in a drawing, unless the purpose is to explain perspective.

When appropriate display multiple orthogonal views together with a clear explanation and
with other learning materials such as a 3D object or a transfograph.

Blind children need to connect tactile images to realld objects, which can be challenging

if unfamiliar with visual art conventions.

Stylized elements like movement strokes or speech bubbles may be harder for visually
impaired children to understand.

When using lines and textures, balance these: avoid large grey/black areas and avoahtoo m
differencesin thicknesss and bades of grey

Fill shapes with textures that at®th clear and pleasant ttouch; avoid rough textures.

When usingextures toindicate what is within and what is outside a foruse a white space
(comfort zone) between the olihe and the filling

If appropriate add an indication of size.

3.6 REFERENCES AND LINKS

Designing tactile illustrationlsy Suzette Wright.
https://sites.aph.org/files/research/illustrationghttps://Idgr.org/cataloque/quidetyphlo-tactusde-

lalbum-tactile-illustre/

How to make a tactile boglCelia Library, Finlandhttps://www.celia.fi/wp-
content/uploads/2016/05/howto-maketactilebook.pdf

Tactually lllustrated Picture Bookg Robin Nation, New Zealain The Guide to children's boolsth
tactile illustrations

https://www.spevi.net/wp-content/uploads/2019/06/NatioRT actuallyillustrated-picture-booksfor-

childrenwho-are-BVI.pdf

Paths to LiteracyA Joint Project of Perkins and Texas School for the Blind)
https://www.pathstoliteracy.org

APH (American Printing House for the Blimd)yv.aph.org
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Bob Marek, Hungry Fingersvw.hungryfingers.com

AnnM. Conefreywww.tactiledesign.n|

Dediconwww.dedicon.nl

Verken je Werel@Explore your world) Esther Rieken and Dedicon

Royal Mtional Institute for the Blind Laton, www.rnib.org.uk

Clearvsion Projecthttps://www.clearvisiomproject.org

https://www.colourblindawareness.org

https://www.shutterstock.com/blog/colorsymbolismand-meaningsaroundthe-world
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4 ADVICE ON TACTILE GRAPHICS

4.0 INTRODUCTION

In our guidelines we use the term tactile images for tangible images that are meant to be explored by
touch. With the term tactilegraphicswe meanraised line drawingésee als®.2and 2.5. In tactile
graphics

1 Theremay be sme variation in height, but theris basicallpne level of relief
1 There ioone type of material

A general ruleis: the less variation in height and materials, the fewer the possibilitieketrlydisplay
tactile details This is furthecomplicated by the lack of different materials.

There are many techniques to produtactile graphicgsee Gapter 7 Production Technigques and
Materials) They even can bmade with simple 'home, garden and kitchen tools', such as a pinwheel,
clothing paste, with Wi Stix, by sticking woolen or cotton threads on paper, using special drawing
foil, etc. These arehandy for quick sketches. If you want to majaod qualitytactile graphicghat you

can reproduceswell paper is one of the most commonly used optiomhkis chaptefocuses on that
technique.

Swell

1 If well designedit givesvery good tactile results

It is a very commonly used technique, relatively affordable, quick and flexible.

It allows to combine black and colour ink print, braille and images.

If you have a digital original, you can make copieenever you want; 1 or many.

You can prinQRcodes in the tactile diagram and thus attach the accompanying explanation.
Available in A4 and A3 format, but of course it can be cut to smaller formats.

It is also possible to paste swell images in a paper braille book.

T {6Stft LI LIS&Shdetol/A@ SwellpKpsricdsiE about 1 Euro for consumers.

=A =4 =4 -4 -8 =9

As with all techniques, isA YLI2 NI I vy G2 3ISG G2 1y 2 gespe@abdgedingY I (G S NA
as the swelling process needs some skill. You can read #imtegcnicalsideswelling in 4.

4.1 GENERAL PRINCIPLES FOR DRAWING CLEAR TACTILE DIAGRAMS

The first task a designer of tactile graphics has, is to makmage that helps the fingerso easily and
faultlesslyidentify shapesand linesand details

1 Compare it with reading text: if you cannot distinguish the lettéris a frustrating job to try
and readthe text

T LYLERNIFIYdY 6SQtt y2iG 6S 3A JANiped endpty bpgce arousdE I O F
lines and fillings (etc.), because every brand of swell oven and brand or quality of swell paper
may give different tactile results.

The second task is to make a well understandabbege i.e.:useconvention®2 NJ Wdzy RSNI @ Ay 3 LI
in order to give meaning to the lines, textures and dots.
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1 Compare it with reading textn order to understand it te reader must knowhe words, the
sentencesthe grammarthe languageand so o.

1 Underlying principles will differ per daain, likemaps, plans, structurtormulasor electronic
circuits,etc. For 3Bobjects that is orthogonal projection, as explainegharagraph?.9.

1 Please read lapter 2, Explaining concepts with the help of tactile images to learn how to
make understandablgraphics (especially 2.5 and further).

The basic rules or underlying principles to design and read tactile images are basically the same for any
technique as you could read Chapter 2.

Thisparagraphfocuses ormaking easy to read tactile diagrams; line drawings

4.1.0 FORMAT AND READING TECHNIQUE
1 Movement and light touch are crucial for tactile readiag for braille reading
1 Working with two hands isssential for reference of distances/lengths/positions of elements

on the tactile graphic

1 A4 is idealas it can be covered by two hands, larger th&® isnot convenient(Annexes
techniques to the report of the Project SOCRATEVIENIUS-8 1999/2000,TACTIMAGES &
TRAINING IMAGES TACTILESCCES A LA CULTYREBRMATION).
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Figure4.1: lllustrations from théAnnexeQ o a

on A4 in landscape and in prait format.

4.1.1 BVPTY SPACE

A

]
1
(]
i
(]
[ ]
[ ]
i
[ ]
(]
i
Sy
-—297 cm

. .J_

- e i ---}.-- - ---‘-- -

ﬂm%” \

S8 BB MB hati§exploring a tactile graphic of the map of France

1 Emptyspace in tactile imagasvery importantfor comfortable legibility
1 The higher an element is, the moeenpty space around it is needed

Vide de “confort”
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The Annexesgive lots of dimensionfor empty space around lines, braille and other elemefitse
basis is formed by the dimensions of the braille getps://www.ukaaf.org/standards). The Annexes

by the wayisthe firstreport on research in the usgf orthogonal projectiorfor 3D-objects

RNIBn 2012also advisedising white space, as in the example below.
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Figure4.3: figure 1 ofimageSharé\ccessible image acceptance criteRNIB 2012xample of spacing objects in an image
(also callecadding empty spacer comfort whistaround objecs.)

There is comfort whé between the table and the vase and between the vase and the flowés.
vase for sighted people seems to float above the table. But to the fingers the cowtidd just makes
the limits of the two separatebjects veryclear. Conclusion:

Seeing is very differenfrom feeling (exploring by touch).

Thenext example illustrates this very clearly tobere we sedwo almost identical drawings. In the

centre of a largerlg dzZ NB A &
we put horizontal linesThecopy on the lefthasempty space arounthe contours, the copy on the

ghtR2 Say Qi o

JI

OANDTE S
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WYA&&AY T
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Figure4.4: tests with a circle with a missing bite as described inthetexk 2 G2 52 NJ3yS Ay Wi =St R

In a testblindfolded sighted persons and blind persomsre asked randomly got these copies and
were askedo tell on which side the bite was missir&urprisingly in the capswithout empty space
this proved very difficult. Thdifferent fillings were hard to distinguish and the outline of the circle
WRA & LILIS | NSBrRk @ alrhogt equédlyBhighJredical and horizontal linééth comfort white
this took mucHhesstime andthere were significantljesswrong answers.

This research wasot published It was done duringn exhibition for AT and services fogople with
a visual impairment bthe projectWerken je WereldExplore by Touch 9 a4 KSNJ wA S1 Sy
Veld) h 2012.It gives many more examples of the importance of white space.

A funny anecdoteOne of the participants was a very experienced usdrdile graphics, especially
for science subjects. He was by far the fastest personwith the least of errors. Showinget arother
side: practice makes perfect.

The third examplgiou find in the Tacticos example book of Rourltys shown belowRoundy is in
the fog. In the tactile image he is well visible. But if you close your eyes, the many glakpdyple dots
make itpretty hard to find himMore dots, denser fg, make it even harder.

Figure 4.5Tacticosexample book RoundiRoundy in thdog, drawingnumber 10.

An important lesson is: wide dogse not good for fillings! The fingers get too much informafiam
them, whereas the drawing needs the attentidbetails in outlines against a background with large
dots are no longer perceivable by the poor fingers, that go taed even get irritatedvith so much
non-information!

¢K2dz3K AGQ& KIF 1T NR2 dedgivié gou sbmefiureSE OG RAYSy&aArzya

1 Add5 mm or even morempty space around details or braille
I Add2to 3mm or even moreempty spacéetween contours and fillings
1 Add 5 mm or morempty space between two high areées.g. figure 3)

But please always test and proofread and keep in mind that the tastifesibility of readers may
(widely) differ, depending on:

1 The size of the hand and the fingertips of your reader

50



Guidelines for Tactile Books

1 Age and health: sensitivity of the fingers like sight and heatetgeass with age

1 Reading experiende

4.1.2 HLLINGSOR SOLID FORMS
f  Fill(wider) solida K I LIS &
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§ The fillings must feel rather smooth apceferableare a little less higthan the outlingd 5 2 y Qi

forget theempty space.

OO
P e e e W
FERER
OO0
RN
l;illilillill
"R BB R B R BB R R R
r.l.l:illilillilllll

-

LI
Iﬁl‘il‘l‘il‘il‘iil‘l‘ll‘l‘

-
LN

L B B BN R DN N NN
& 8 8 8 8 BB T
LR R B O O R O O
& & F 88

L B BN O

L
L N

L

-

- .
AN NN
EEEEEN
I N N

L]
L]

LI
™

- -
L B BN N )
L I N
& & B 8 8 @

™
.
[ ]
-

L]

W
L]
L]

)

Figure 4.6a cloud with filling, from the example book of Roundy.

1 You might prefer a finer ddahan in fig. 11 but make sure the filling will actually rise (se&)4.
1 Itis tempting to use grey, but beware with larger surfatse 4.1)

9 Itis tempting to play with different shades of grey, but it may prove very difficult to get good

swelling results.

Figure 4.7an open rosavith different grey fillings{ 2 dzZNOSY 52NAY S Ay Qi

Light grey (lower)

Dark grey (higher)

+StR Sy 9aiGKSNI wh

van tactiele tekeningen op zwelpapi€&uidelines for the design of tactile images on swell paper). Project Verken Je Wereld.

(2012).

The outer leaves are darker grey and should rise more; thus creating real depth in the tactile image.
However the swellingrocesanay require lots of time and attention dmay not give the result you

were hoping for.
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4.1.3 TEXTURES AS LEGENDS

You also may want to use fillinfgs indicatingsome property or material, for example water,aroof
orgrassorland,ett y GKIF G OF &S @2dz dza$S ( KISstédmpting td ohdse | & Wi
Wisuall SEGdzNB & Q f A1S 4smalSsRipstHowegedthere M #vd thitiga tb Gike in® NJ
account.

1) Never overcrowd a tactile graphiRemember the importance of white space.
2) Carefully choose fillings that FEEL differently. Remember figure 9.
3) Use max. 3 differentnot-empty)fillings, empty space is a filling too.

Again: make test shedts
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Figure 4.8Dedicon test sheet for selecting TACTIIdHferent textures.

The textures in the columns are only slightly different to the finglesser combine them in one tactile
graphic.Choose one texture from each row

4.1.4 LINES
Preferably give every line with another function another width or structéi@ example:

9 The ground

1 The outline of a shape

1 The outline of a shape within a shape

1 A schematic line or path
Use no more than @ifferent linetypes in your tactile graphicStandardisation by the way is hardly
possible since designers have to make many chowetisin the limited space of the sheet arsdales
may vary
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Figure 4.9different line types

4.1.5
1

4.1.6
T
T

SCALRAND SIZE

Atactile graphic of for example a flower is not easily recodiiean another scale! It looks
the same, but feels very differently.

If you enlarge a@rawing for a tactile graphic, the dimensions of lines and textures will change.

ANGLES
An obtuse angléeels a bitlikeanadzy t Sa& @&2dz Lizi | R2d4G Ay GKS
Angles sharper tha30 degrees cannot be discriminated unless you put a dot

Sometimes a designenust add dots to make it easier for the fingers to recognise

T

Obtuse angles

obtuse angle feels like add a dot

Figure 4.10an obtuse angle will feel like a faint bafvdot makeslear it is a line with an angl®edicon.

N
L~

Figure 4.11a 5pointed star is easier to recognize when there are dotisérobtuse inner anglefedicon.

1

(Very) sharp angles will be easierézognize with an added dot too
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Figure 4.12shark with sharp triangle teettadapted illustrationDedicon.

T

Arrows will greatly profit from awide arrowhead with alot in the point too.(Narrow arrows
headsfeel like lines with ahicker part on one end)

N\

/S —

Figure 4.13arrow with a dot in the arrowheadnd arrow with closed narrow arrowheaBedicon.

4.1.7 BRAILLEN TACTILE GRAPHICS

If you ae not an expert adding braille can be quite challengBmaille is different per countnBraille

on paper has round tops, whereas swell paper tends to be flatter on top, which makes reading more
difficult. Please consult an expert institute to find an apt famtise in swell drawing®ease note that
braille has standard dimensiopdo nd minimize or magnify.

For standard dimensions of brailléon paper) see hitps://braille-autoriteit.org/algemeen
gebruik/standaardafmetingenand/or http://www.ukaaf.org/braille/standards/

)l
)l
)l

Avoid using braille as much as possiblepinplicates readinthe tactilegraphic

A title in braille can be helpful though.

Avoid using lines or arrows to indicate the part that the braille label corresponds with. These
lines complicate reading the tactitgaphicvery much.

Put the braille, if you cannot avoid it, to the left of the correspondwagt in the graphic. If
there is no placehen on the right. (You can imagine it is challenging to place braille in tactile
graphics).

Many blind readers do ridike braille on swell papdrsecause it is harder to read than braille
on paper, becausthe braille dots are flaat the top, not round Especially on a velvety quality

of swell papetthis complicates reading. Most blind readers notwithstanding dotlikbave

the most important information in Braille, like the title. Tlaigoidshavingto switch back and
forth from tactile graphic to text. In the exampl®mok Roundy however we only used lower
case braille in the title on the covethis is aninternational bookand even in the partner
countries the number sign and cagitggn is different in braille.
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4.1.8 PRINT IN TACTILE GRAPHICS

T

1
1

You caradd (small) grey lettersfor example Arial point 120 help people who do notead
braille. Thesedo notswelt theyhelp to assist the braille readeandcan be psitionedabove
or under the braille.

You find an examplie the test sheet idigure 415is 20%

In that same example you firdl K S ¢ 2 NR W¢ Sa (6 f I Rrialp@nt 20ythist | NB S

R23ayQid &6Stt SAlKSNIbedcdRSiblé for blifid add2padially ighied |y A

readers.
o If there is too much braille, there will not be enough place. It is a good optiprirto
the tactile graphiavith high contrast letters on a separate sheet.
o If you wantto stimulatebraille readerswith remaining sightto read the braille, put
largeprinted letters underneath the braille so that tise will becoveredwhen reading

o If your main target is to helpssistantsor let blind and partially sighted readers work

together, putthe printed textabove the braille.

4.1.9 RURTHEREADING
In the references we addfaw existing guidelinedt is not exhausting or complet&he most recent
very good, very broadnd very extended guidelines you find on:

https://www.brailleauthority.org/guidelines -and-standards-tactile-graphics

https://brailleaustralia.org/about -braille/tactiles/

4.2 GET TO KNOW YOUR EQUIPMENT FIRST

1
1

There are different qualities of swell paper and different types of swell ovens.
There are velvety qualities and crisp ones; the latter allow to display more details.
Smoother materials make it more difficult to feel differences between lines/textures.

The process of swelling is a craft. The result of your reproduction process depends on:

= =4 =4 -4 =9

1

The (ink) printer (type of ink, temperature during printing, colour settings)

¢CKS FY2dzyid 2F WOFNDB2YyQ Ay (GKS Ayl O0GKAA
The gquality and age of the coating of the microcapsules

Humidity, drafts, wind gusts or other coincidental environmental influences

The swell oven; there are individual differences between (the lamps in) the machines
The temperature of the lamp will rise during use

What can go wrong?

)l
)l

Y I

5SGlIAfa R2y Qi &a¢Stf o0Sy2daAK0O o6fl YL Aa y2i

Lines or surfaces are damaged (lamp is too hot)

Both effects are unwanted

T
T

If you cannot feel lines or textures the image may be unclear or even unusable
If you feel grains on a line or surfacdjland person may assume they mean something
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Figure 4.14detail of an overheated swell image with small grains all over the grey surface and black lines, and even on the
white space between the grid linetextute. K2 i 2 52NJ3YyS Ay Wi +SiR

4.3 MAKE TEFHAGES

______ =

Figure 415: a few examples to put on a test pagegrey scale (with percentages of black), colours, lines of several thicknesses
(in points), only black fillings/texturef. ONB Sy a8 K20 52NAYS Ay Wi +£StR

Of course you can vary and add different line types and fillings that combine textures and colours. Test
out:

1 what height a black line of specific line width will get in your configuration
1 what colours and greys do or do not swell

NB: larger areas may behave unexpectedly. E.g.:

9 in a large surface with small dots may swell uneverdgt readfor you hardly see this!
1 the uneven distribution of heat is very visible in the test example below
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727/ 4

T

Figure 4.16example of an overheated test swell image with a dark blue surface with black in the blue colour and with different
black textures(t K2 G2 52NJ3yS Ay Wi xStR

The damage (unswelled parts or grains) often is not clearly visible at a glance. So:

1. DURING THE REPRODUCTION PROCESS KEEP THE TEMPERATURE CONSTANT
2. ALWAYS PROOFREAD THE RESULT
3. TESATESATEST

4.4 REFERENCASD LINKS

Project SOCRATEOMENIUS-B 1999/2000,TACTIMAGES & TRAININGIAGES TACTILESCCES A

LA CULTUREFORMATIONAnnexestechniques 1 : Cahier des charges des Aspects, Graphiques
Spécifiquesd ! £ &2 NB F S NNB(Rnlire Zhesk Anneds yegn th BaieQvanished, but a pdf
can be obtained by-mailingdorine@dvlop.nlcopy of Documentation Michel Bris S.D.A.D.V. CNEFEI
Suresnes).

ImageShare Accessible image acceptance criteria, RNIB 2012
2010/11,Guidelines and standards for tactile graphics 2BANA
52NRAYS Ay Q0 + S Rightlijey vo& det Krdwedpew vaB jtadtigley tekeningen op

zwelpapier (Guidelines for the design of tactile images on swell paper). Project Verken Je Wereld.
(2012).
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5 ACCOMPANYING EXPLANATIGNBLAINING TACTILE
IMAGES

5.0 INTRODUCTION

This chapter provides an overview of what needs to be explairsad to whont when working with

tactile books. We illustrate this guidance with plenty of practical tips and examples. At the end of the

OKI LJGSNE &2dzQff TFTAYR I osKasdplblisheisiabolit yikre and RAvNGDY | G A 2
include explanations.

5SaA3ayAy3a YR gNARGAYI | GFOGAES 06221 OFy o6S I Y
important role of the adult reader, who will read the book aloud to the child and guide them in
exploring the tactile illustrations. Whenever possibtejalve the child in the development process.

As children grow older, they will be introduced to more tactile grapghisch as line drawings on swell
paper (see Chapter 4). These can be produced more quickly and at a lower cost, but they are harder to
read. They offer only one level of relief and l#uk rich variety of textures and materials found in early
tactile books. However, by that time, the child's motor skills, working memory, and general knowledge
of the world have developed, opening up new possibilities for using tactile images to expgtiaca
concepts. At the same time, the child must learn increasingly complex principles in order to interpret
tactile graphics effectively.

Many children have limited experience in reading tactile illustrations, so adult guidance is often
necessary. The key is to make it fun and engaging for the child. Learning to "read" tactile images is a
gradual process. The child needs support to recognizat they are feeling and to make sense of it.

The way and amount of explanation needed will vary, depending on the child's tactile skills and prior
knowledge.

Keep in mind that many children with visual impairments have a natural preference for audtdrgl
learning. They rely on language to support their actions and exploration, and sound effects can be
helpful in enhancing their understanding.

We strongly recommend that publishers include tips and guidance with their bdod#h aboutthe
overall content and about individual tactile illustratiango support adult readers, who may also be
unfamiliar with working with tactile images.

5.1 DIFFERENCE BETWEEN AN IMAGE FOR A BLIND CHILD AND A SIGHT
CHILD

A sighted child can instantly see what an image represents and may explore the details later. A visually
impaired child, on the other hand, often needs someone to explain the image in order to understand

it. Children with a severe visual impairmertactile readers Ydza 4 € SI N}y G2 - ai NI y3
dimensional (3D) concepts into twdimensional (2D) representations. This process develops over time

and at different age levels. Experience with tactile materigssential when introducing such children

to books or drawings.

A blind or severely partially sighted child does not have the same immediate access to information as
a sighted child. While the sighted child sees an object or situation at a glance, the blind child requires
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many experiences to fully understand a concept (see Chapter 2). They may not yet have formed a
mental image of the objects represented in a tactile illustration.

A second challenge is understanding that a 3D object can be represented in 2D. The child must learn
the concept of what a drawing is and how it warkisow a real object is symbolically transformed into

a flat representation, and what that representation st for.Simply taking a visual image made for
sighted children and turning it into a tactile versiofor example, by gluing different fabrics onto it

is not sufficient. What matters most is considering what the child already knows and creating tactile
illustrations that are meaningful from that starting point.

5.2 USING 3D OBJECTS TO ACCOMPANY A TACTILE BOOK

When available, a real object or gbinted model can be very helpful in explaining a subject or an
image to a visually impaired child. The transition from thdemensional (3D) objects to two
dimensional (2D) representationssuch as photos or drawingsgs often difficult to grasp and requires
structured learning and practice.

In the Netherlands, theeerweg 3E2D("Learning Path 3€2D") has been developed to guide children
step by step through this process of moving from tangible objects to tactile drawings.

As part of the 302D project, a special book titlddap is wegLap is Gonewas created for young
children to support this learning journey. The story was written by itinerant teacher Brenda
Zwijnenburg, and the book was designed by Ann Conefrey.

Figure5.1:Booky I LJ Aa $S3Q o6& . NBYyRI “gph&oSW oaes) ' yR ! yy ad /2y STNI

.20 al NB] KIa RSaA3IySR | 2 AltdSti€xshl ybungochi@rgn abodtS RR &
the transition between a 3D object and a drawing.
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j |8 2. 3.
Object Intermediate Drawing
shape

¢ ©

Figure 5.2Teddy bear transitioBD to drawing(Photo Bob Marek

5.3 EXPLANATION WHAT A CHILD NEEDS TO EXPLORE A TACTILE IMAGE

5.3.0 How TO HELP EXPLORE A TACTILE IMAGE

It is recommended to guide children while they explore tactile illustrations, accompanied by verbal
explanations that clearly name the elements depicted. Some children prefer to explore the illustration
globally at first, and then move on to details. It cantzlpful to teach them a more systematic way of
exploring with their hands.

The child can be guided using either the hamdier-hand or haneoverhand technigue, depending

on what suits the situation and the child's preferences. Creating pleasant, engaging experiences is
essential. Overcoming tactile defensivernessreluctance orefusal to touch certain texturasis also

an important step in developing tactile skills. The guidance techniques developed by Deborah Chen
can be particularly helpful in this regard.

Figure 5.3hows a tactile illustration in a book and demonstrates how to explore it together with the
child. (Deborah Chen in Tactile strategies for children who have visual impairments and multiple
disabilitieg

Figure5.3: Hand under handtechnique, the child follows your movement and can take over if the child wBhtsto Anneke
BloK

Once a child is able to explore objects more thoroughly using their hands and fingertips, they can begin

to detect more detailed information aboshape andtextie.! & w20 Ay bl A2y SELX | AY
early experiences with collaggtyle tactile illustrations lay the foundation for using tactile graphics,

maps, graphs, and images they will encounter later in their educafieation Typhla& Tactus guide

2008.
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Bob Marek made a book together with the Eqgla Library in Brussels, an adaptian®@6ltiilocks book
(FFANE GFftST LMzt AaKSR AYy mMyoT o0& GKS . NAOGAAK | dzi

Tactile
adaptation
(ONA
library,
Belgium,
1990’s)

n
8N,
+

www. hungryfingers.com forblindkids@gmail.com

Figure 5.4From the book Goldilock§hotos BobMarek)

Recognizing that the sets of three lines represent chairs, beds and a table, is just as difficult for a child
born blind exploring a collage type illustration as it would be in a raised line drawing. Also very often,
collage typeillustrationsmay facilitate understanding of raised line drawings when they work as an
intermediate stage between-B objects and drawings.

Memory plays an important role in this procesboth verbal memory (memory of information that

can be verbalized) and nererbal memory, including visual, tactile, and motor experiences. Working
memory and shorterm memory are discussed in detail in AnsiViiF ISy Q& Wactweb G KS
Functioning of Blind Children

Q)¢

At a certain stage, children begin to read independently. Their ability to explore tactile illustrations on
GKSANI 26y RSLISYR&a 2y K26 YdzOK SELISNASYOS (KSeQ@s
explanations remain essential. Children need helipterpret the shapes, lines, and textures they feel.

To truly read a tactile picture, the child must be able to connect tactile clues with their owhdinst

experiences. Textures are often the first of these ctuis a blind child, texture plays a diar role as

colour does for a sighted child.

In using tactile books or tactile graphics (drawings/images) we strongly recommend that a parent or
teacher, early intervention specialist or carer sits together with the child and helps to explain the
images and stimulates the child to explore. This isegeary becauseritaynot be easy to understand

what the image is representing, especially when the child does not have much experience yet. The
person who helps the child will have to explain what the child feels and what is meant by the image
and stimulate the child to explord.o read a tactile picture by touch the child needs to find within the
tactile picture some clues through own filsand experience.

5.4 AGE RELATED ILLUSTRATIONS

For the youngest children, it is recommended to use real objeetther placed in a box alongside a
0221 2NJ I G4GFOKSR RANBOGEE (2 (GKS LI 3ISd .S YAYRT
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with their hands but also with their mouths, and ensure that all materials used are/Ataieis early
stage, children often explore using their whole hand, a natural style of exploration that helps them
grasp and manipulate objects. They may also use their fingers to rub and feel the textuiferehtli
materials and surfaces.

Figure 5.5(photo Gyntha Goertz, Visio schd®btterdam) Figure 5.6and Celidibrary Helsinki of an entry in the Typhlo &
Tactus competition(Photos Anneke Blok

For this reason, illustrations that incorporate real objects, large textures, and bigger shapes bend to
the most effective startingpoin®? NA IKG X {dzl SGGS Ay (GKS ¢eLXKf2 g ¢I

Figure5.7: Tactile book made from an entry in the Typhlo & Tactus competition of the U.K (with perniissiake the
booK (Photo: Anneke Blok)

Aschildren progress, the objects depicted in tactile books become symbolic representations rather

than exact replicas of real objects. Unlike the first books, where real objects are used, these
illustrations are similar to familiar items and can be easifpemted with what the child has already
experienced through touch.

l'a GKS OKAfRQa GFrO0GAtS aSyaraargraiae FyR FAYS Y2i;
the details of tactile illustrations that use flat shapes, raised lines, and outlinesdéigloped fine

motor skills are essential for effective taetgxploration and understanding.
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Figure5.8 Winter Magic, designed by Irmeli Holstein from Finland. You can feel what it is like to walk on snow. The book was
OK2aSy IyR 6l NRSR Ay {(G(KS ¢eLKft2 g ¢ Olidza O2YLISGAGAZY D | 2
fingers(Photo Bob Marek)

Fromthe age of 6 blind children at school are introduced to tactile illustrations made from line
drawings, usually produced on swell paper. At this stage, they need support to learn how to "read"

and interpret these images through touch.

.. e
N e e

Figure5.9Y 9EI YLX § FTNRBY 4&hLl RS {(F&GXY % 2YSNES 58SRA02Y wHamyZ TFA
Netherlands through htips://educatief.dedicon.nl/p137710.htm| All images of this book can be viewed at
https://www.dedicon.nl/sites/default/files/202411/319535 1 Zomer.pdf
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For childrerages?, 8, 9 and uphere aremanypossibilities. Tactile imageanhelp a child to build a
O2 NNBOU WYoBabricepts The iollowdrgeRamplesclarify how much explanation is needed
andfor whom.

YwSIFRAY3I JdzAfBess ' IdZARAY I (KS
Interpretation = giving meaning to lines and shapes and textures

= =4 =4 =4

9EGNI AYF2NXEFGAZ2Y T |y&iKAYy3 GKIG A& AYLRNII )
AskwkK I &G R2S&a A0 FSSt f A7 BhatdsihSsyundStakte (soeMgBight: N2 dza Ky

howheavyor lightis i?,whatdoesif 221 f A1 S 6Sod3ad O2f 2d2MEw A KA Y Ay

big is it in reality’Etc.

Children with cognitivehallengesr learning problems may need simpler language, more time, more
explanation, more experience, models, reality, other examples (that meet their perception of the(ir)
world) and developmental age.

In order to keep the text short and understandable, it is recomnesehit use the table below, as a
checklist and integrate or combine the elements as effectively as possible.

Yes No

Reader is good at discriminatw S+ RAy 3 3dzZA RSYwS|F RAy 3 3IdzA RSY

shapes, lines and textures o o .
P Name the principal shapes, linGuide the fingers step by stq

and textures help identifying shapes, lines
textures

Reader knows the underlyiL Y G SNIINBGF GA2YLYGSNLINBGE GA2Y
principles of the specific type

RN 6 Ay 3 Just mention the main featur{First explain what means what

and things that are specific fthis type of drawing; how a
this tactile image GKAYy3ad RNIgyYy «

Reader knows the subject fr@ EG NI Ay T2 NN I (ExtraA y F2NXY I GA2Y
SELISNASYyOS

y If applicable describe what collf applicable describe what co
not be drawn and refer to thnot be drawn and refer {
SELISNRASYOS something similar that helps bu

I O2NNBOG YSyi

Examples:mages of 3Bbbjects will (almost) always need some reading guide and explanatitwp.
view, a front view and a side view of a 3D objéat,examplea dolmen.
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Figure 5.10 dolmen page 6 ¥NBY hL)] R SGescliiddeni§ &. & (2dzOKXdse | Aaid2N

https://www.dedicon.nl/sites/default/files/202411/317301 1 Geschiedenis_v06.pdf

The reader may know that a dolmen is a prehistoric structure made of large boulders. This example
provides an explanation for a reader who is experienced but unfamiliar with what a dolmen looks like
and how it is constructed.

The drawing is divided into two parts by a horizontal dotted line, showing two views of a dolmen.
Dolmens are chambédike structures with walls and a roof made from large boulders. They were used
as burial sites, with the dead placed beneath théthe top drawing shows the dolmen from above (a
top view), while the bottom drawing presents the dolmen from the front (a front view). By comparing
the two illustrations, we can form a complete understanding of the structure.

Dolmens were built using large, flat boulders. The supporting stones pl@ced upright to form the
walls, and the roof was created by laying the capstones flat across the top.

In the top view (the upper drawing), you can feel the two large capstones that form the roof of the
dolmen. In the front view (the lower drawing), you can feel that these same capstones lie flat on top
of the upright supporting stonesn the front view, you can feel a rectangular opening in the center

this is the entrance. To the left and right of it are two narrow boulders standing upright.

In the top view, you can feel that this entrance protrudes forward, like a kind of hallway. So, the narrow
stones you feel in the front view are positioned at right angles to the long wall. On top of this hallway,
in the top view, there's a small, almogitund capstone. In the front view, you can feel that this small
capstone is lower than the two large capstones behind it. This tells you that the "ceiling" of the hallway
is lower than that of the main chamber.

In the top view, it feels like there are smaller boulders around the large capstones. But in the front
view, next to the narrow stones of the hallway, you can feel large supporting stones on both sides. This
tells you that the boulders around the capstoneshe top view aren't small at al you're only feeling

the upper part of them, as they are standing upright.

In prehistoric times, there were no craneseverything was built by human hands. To place the heavy
capstones on top of the supporting stones, a slope of earth was built next to the outer supporting
stones. In the front view, you can feel this slope #isiek, slanting line, which curves slightly.
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The line curves slightly. On both sides of the front view, you can feel another small stone. In the top
OAS6> €2dz RAAO20OSNJ GKFdG GKSNB AayQl 2dzad F aay3t
stones surrounding it.

Between the dolmen and this circle of stones was the earthen slope. If you visit a dolmenytoday,

will discover that that slope of earth has disappeared avé¢ S O S YditlizNght®fthe frontiew,

you can feel a thick line with a transverse line above and below. This line indicates the size of a human

being. By the way: the outer circle of stones is not drawn in the front view except for the two on the
left and right; drawing the other stones would make the front view hard to read.

5.5 TACTILE ILLUSTRATIONS WITH SYMBOLIC REFERENCE

Any image can be a symbolic reference to a real object or something which is being comnaluiicate
the following images you can see thiiie rabbit is represented by its ears and soft fur. The tex
introduces the character.

disparu.-. s
La lune a d‘\spa"““ dema
La lune a Ours

crie Lap\n-

Figure5.12 TEXT: The moon hdisappeared... The moon's gone," cries Rabbit.
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Zébre, Girafe, Loup!

Vous savez quoi?

y La lune a disparu!
Qui va nous éclairer?
1t faut la retrouver!

v 1
v 1

Figure5.13

The Bear is represented by a thick, rounded coat; the Zebra by its stripes; the Giraffe by its height and
spots; and the Wolf by its pointed snout and sharp teeth. Once again, thanteodiuces the arrival of

the characters and names them. There are no figurative representations in texture here, so the reader
focuses entirely on the textures and materials to identify the characters.

5.6 MANIPULATION IMCTILE ILLUSTRATIONS

¢KS GFrOGAES AffdzaAGNIdGA2ya FSIFGdzZNBER KSNB | NB LI N
children's fairytale, "Rapunzel." Many of these illustrations include moving parts, enabling children to
physically engage with the story whether it's canbing Rapunzel's hair or sliding the witch down it.

By interacting with the illustrations, children can act out various elements of the narrative, deepening

their connection to the story. This hands experience can enhance the meaning of the words and
significantly contribute to language development and comprehension of concepts.

Chaque jour, 13
brossait les cheveux
de Raiponce : SWISH,
SWISH.

P

CHLAC!
CHLAC!

Figure5.14
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Figure5.15 The hair of Rapunzel can be weighed and brushed.

Figure5.16¢ KS A G OK Oly aftARS Ff2y3 GKS KI AN 2 Thewtherddagtiatior o wl A L2
are fixed. (photosSoléne Négrerie)

57 ah+9a9b¢ !'b5 {t!¢L!'[ /hb/ 9t ¢{

Blind children explore the world using their own bodies agfarence point. When engaging with
images, drawings, or other tactile materials, their exploration is bmhtredr they typically move
their hands and arms outward from their body across the surface.

In learning about the world around them, it is essential that they are given many opportunities to

SELX 2NB | OGAgSted C2NJ SEI YLX ST dzy RSNAEGI yRAYy 3 (K¢
under a table together with a caregivar to experience whatt dzy RSNE YSIyad Ly R2AY
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If a child noticed only two legs of a table represented in an image, they may conclude that a table has

just two legs. Concepts like these need to be built through concrete experiences.
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The idea of movement, such as a person walking, also requires explanation. Is the person coming
towards you or walking awayand how can you tell? You might hear it, but how do you know which

direction the person is facing in a tactile illustration? Wher¢hie nose? (See Chapter 2.) The child

must also learn to distinguish their own front and baand that of others.To understand what it

means for a person to walk up stairs, the child needs to do it themselves. In a tactile book, their fingers
canbeglRSR (2 aOfAYOdé¢ GKS adlANBR Fa | NBLINBaASYyGl Az

An example comes from the book Hello Spider, written by teacher Gyntha Goertz and graphic designer
Ann Conefrey. This tactile collage book won second prize in the Typhlo & Tactus competition. In it, the
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Figure5.17Pag spiby Gyntha Goertz and A.\Monefrey(Photo A.M. Conefrey)

5.8 ANIMALS, DIFFICULTIES AND TIPS

Animals can be difficult to recognise in tactile images. Before a child can identify an animal by touch,
they first need to know what the real animal looks like and what features it hasexaonple, if you

want to explain what a tiger is by saying it is a big cat, you need to consider whether the child already
knows what a cat s how it looks, how it moves, how it climbs a tree. This is much easier to understand
if the family has a cat at hom

Objects, people, and animals are easier to interpret in tactile form when they are shown in their
entirety. Representational shapes are more effectively understood when they have solid infill and
relevant textures. It is helpful if all elements are cleatfined, with separate and recognisable
shapes.

Stylised illustratiors such as sketchike drawings, thought bubbles, or motion lirreare often much
harder for visually impaired children to interpret. A fish, for instance, should feel like a fish, with a
texture that suggests scales.
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R LIt
Figure5.18 (Photo Anneke Blglof an entry of theTyphlo & Tactus competition

5.9 REFERENCES

Tactile strategies for children who have visual impairments and multiple disabilitiesDeborah Chen2006
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6 IDEAFORSTORY ELEMENTS

6.0 INTRODUCTION

Creating a story with your child or a child you guide is enjoyable for both the child and the storyteller.
Parents and teachers sometimes collaborate with children to create stories. This practice takes place
in several countries, such as the U.K. andWh®.A. The Perkins School for the Blind and APH provide
examples of such stories. Additionally, one of the winning books in the Typhlo & Tactus competition,
Crokatq was created by teacher Claudette Kraemer and the children in her class.

Stories can also be inspired by existing books. Please note that in the Netherlands, you must obtain
permission from the publisher if you wish to use an existing book.

Poems, songs, and rhymes within stories help develop a child's memory in an engaging way. Folk tales
and classic fairy tales are fun to read, offering both thovygiotvoking themes and humor. The text of
the story can also help children recognize the chtes in the book.

For a child who is blind or has a significant visual impairment, it is beneficial to add Braille to the book
or use a book that already includes Braille. Even if the child is not yet speaking, having the text in Braille
helps build awareness of Braille dptvhich form words and can be read later.
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Figure 6.1Tactile bookfrom CleaMisioris collectionLondonUK.(Photo Alex Britton)
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6.1 RECOMMENDATIONS

Although there is not much scientific literature about the choice of a story or storyline in tactile books,
some recommendationsakey Of dZRSR KSNB &

1 Subject/ theme:
Books should be available for readers of different ages and developmental levels. A story for
young children should focus on very familiar everyday objects and situations, such as playing
with the dog, going shopping with mom or dad, staying over at §fReQa K2 dza Sz 3JI2AY:
Zoo, or using the washing machine. Older children, such as those agé@, Will have
different interests. A book about a trip to the playground will be very different from a book
about the planets in the solar system.

1 Aim of the book:
The purpose of the tactile book will influence the story. A story written for beginning Braille
readers will use simpler languatg®an a story meant to be read aloud.

1 Introduction of the story:
Before reading the book, discuss the tham&uch as volcanoes or the farm. This preparation
helps the child better understand the story. Using recognizable objects can also aid
comprehension. For example, if the theme is "the farm," you can use a toy pigvoNisiting
a real farm can further enhance understanding. These experiences make the story more
meaningful, emphasizing the importance of verbal instructions for parents and teachers.

1 Understanding a tactile illustration:
In tactile books, the meaning of a tactile illustration depends on the words of the story
(Stratton & Wright, 1991). If the story does not provide enough information to understand the
tactile illustrations, this information should be given verbally.

1 Reading levels:
If the story is intended for beginning Braille readers to read independently, certain rules should
be followed. For example, avoid capital letters and use short, simple words such as "the cat is
red."

1 Amount of text:
Young children have short attention spans, which should be considered when selesiting a
If the tactile book is based on an existing story, the text often needs to be shortened. A longer
version of the text can also be included as a separate supplement to the book, which can be
used for reading aloud.

6.2 LEVERFOR READERS

Belgium, France and The Netherlands have reading levelgotorg readers.In Belgium andhe
bSGKSNI I yRa ( Kléval€TheshlBok®ard atlaptBd irkbratielfor blind students.
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6.3 READING STORHEFMDVI

For children and adults witiisual and (severe) intellectual disabilities, it is often difficult to find stories
that are captivating enough for them. When writing these stories yourself, keep the text simple.

For children learning to read Braille, three books were specially written by Marion Brillemans (a former
teacher at the Visio School in Rotterdam) and designed by Ann Conefrey. The stories (in Dutch) were
created for different reading levels. They are #afale at all schools for visually impaired children in

the Netherlands and can be borrowed from the library at www.passendlezen.nl (available only in the
Netherlands).
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7 PRODUCTION TECHNIQUES AND MATERIALS

7.0 INTRODUCTION

How can you make a story accessible to a young child with limited or no vision? One effective approach
is to create a tactile book featuring braille and taciiteges angbossibly incorporating 3D objects and
audio elements.

This chapter explores wedstablished techniques and materials commonly used by printing houses
and schools as well as introducing leskeown possibilities employed by artists and designers, and
simple materials and techniques which can be used at home.

The unique properties ofmaterials and technigues play an essential role in how well a story or
information will be conveyed to a child. What can be felt very well in one technique or material might
not be so tangible in another. The design process involves making thoughtfuéshegarding the
suitability for different types of tactile books and tactile graphics.

Collaborating with experts in tactile design and individuals with visual impairments can help to ensure
that the designs meet the needs of the intended usdsfore developing a new tactile book or
graphics, it is advisable to establish a comprehensive briefing outlining the specific educational and
design criteriaKey considerations include:

91 Determining thepurpose.

Foecifying the age group and cognitive abilities of the intendeadlers.
Identifying the context in which it will besed.

Is it a standalone or part ofserie®

Available budget and other resources for design and production.

=A =4 =4 4

7.1 COLLAGE

Figure7.1 Winter Magic by Irmeli Holsteir{Photo Bob Marek)
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For the purpose of thesguidelineswe are using the term 'collage’ for tactile illustrations which are
not printed but rather fabricated using different materials. There is an incredible wealth of natural and
synthetic materials which can be used to make a tactile collage book / illastrafine of the most
important aspects is child safety and durability. Furthermore, environmental factors play an
increasingly important role.

7.1.0 (HOOSING MATERIALS

Choosing materials for their unique properties can be time consuming. Remember to think tactile. You
YAIKG GNB Of 2aAy3d &2dzNJ SeSa ¢gKSy OK22aAy3a YI GSNR
Some materials mighbok different but notfeel different. Look for materials with specific textures

which you can categorize in terms of their tactile qualities and maybe other sensory triggers such as

smell or sound or another form of haptic feedback.

Figure7.2: Quel Radis didonc! by Praline Gaara and Andrée Prigerifactile adaptation© 2023 Edition Les Doigts Qui
Révent(PhotoLDQR)

Depending on the purpose of the illustrations, the use of 'real' matepaisidesvery direct tactile

clues, drawing upon the experiences of a young child. The size, weight, texture, sound, smell,
manipulation or interaction of the materials used all contribute to triggering the imagination and
hopefully helping the child to build a mtal image. Sometimes materials alone can be used for their
affective qualities for triggering emotions, memories or associations.

Instead of using lines, tactile contrasting materials and functional spaces can be used to represent
different parts an illustration.

If certain characters are repeated in illustrations children will recognize them more easily if they are
always treated the same in terms of material, size and shape (and possibly positioning). This helps a
child build a tactile memory.
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Figure7.3: The Cart by Marianne van der Vinne and Ann M. Congfapto A.M. Conefrey)

Using certain materials together can enhance the meaning of an illustration, for instance a beach ball,
made from real beach ball material on a sandy background or a block of cheese on a wooden plank.
The combination of materials not only gives context tam also help to anchor an illustration.

For practical reasons it's wise to consider the overall thickness and weight of the materials as well as
manageability during fabrication, e.g. cutting, assembling, folding, sewing, gluing and binding.

Be aware of stereotypes when representing people. Gender, skin colour, hair, clothes and so on can
be reflected in the choice of materials.

Figure7.4: Rapunzel by Bethan Woollvifiactile adaptation© 2022 Edition Les Doigts Qui RévéRhoto LDQFSoléne
Négrerie)

7.1.1 REAL OBJECTS

When choosing real objects for tactilbustrations, it's best to use familiar objects with distinctive
textures which a child can recognize easily. For very young children, the possibility of detaching objects
from an illustration can encourage meaningful interaction and play acting. Be afaedety issues

and the risk of choking on small parts.
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If you are using a 3D object to accompany the story or illustration then there should be a clear
relationship between the object and the illustration in terms of tactile appearance, i.e. as much as
possible the same size and texture so that the child m#kesonnection.

A

Figure7.5: Elements from The Teddy Bear Book by Bob Marek, Hungry F{Rier® B.Marek)

7.1.2 MATERIAL SUGGESTIONS AND TIPS FOR HANDLING

There are many aspects which need to be considered when selecting materials. The choices made will
depend upon who the book is for, where and how it will be read and of course the available budget
and other resources. These are some examples of matehatcan be used along with practical tips

for handling.

Materials:

1 Handmade artisan papers from countries such a Nepal, India, Japan, China, etc, many with
specific textures and unique properties.

1 High quality factory produced papers are available in a large range of weights and sizes. The
so-called special papers wittmbossingor other tactile qualities can often be purchased per
sheet.

1 Felts, both natural and synthetic (sometimes with an adhesive backing).

1 Hobby foams: often sold in handy A4 and A3 sheets or on a roll (sometimes with an adhesive
backing).

f All kinds of fabrics, including clothes which can be taken apart-tseethe materials.

Accessories such as hair extensions and wigs.

A wide range of foils with special finishes such as velvet, embossed, transparent, etc. These

can be purchased in sheets or on a roll, often with an adhesive backing.

Threads, strings, wool, pipe cleaners, WiBkKk, very fine wires, etc.

Buttons, bells, clips, zips etc. for movement.

Using scented markers or perfume to add scent.

Using bells, stuffing materials or simple electronics to add sound.

Magnetic sheets.

Wood such as balsa which is light and easy to cut.

Readymade objects, such as synthetic leaves or flowers which can often be taken apart for

usable components (no small partee aware of choking hazard).

1 Aot of interesting materials can be found in DIY stores, second hand shops, hobby shops, art
material shops and so on.

=A =4
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1  With a little imagination you can find interesting materials just about anywhere!
Tips for cutting different materials:

Round off any sharp corners and smooth sharp edges.

When cutting by hand be aware that there are special fabric scissors and sEg®ors.

There is a wide range of craft blades and scalpels, including adjustable circle cutters.

Laser is a very accurate way for cutting precise shapes (including very small or intricate) in a

wide range of materials, even thick materials such as wood and metal. Laser is very fast and

LJ NI A Odzf F NI @8 KIFyR& T2N I NB &ls beloreluaydiiaa faserL (G Qa

cutting can leave burn marks (these can also be sharp). Some plastics, such as PVC, are not

suitable for laser cutting.

1 Cutting plotters are very accurate for cutting a wide range of materials and sizes. Unlike laser,
iKSe R2yQinaHsSEy @S (& &RY Oy 0S dzaSR (2 Odzi OSNJI
with laser.

T Cricut hobby machines are very handy and flexible machines for cutting small amounts of
materials. They can also be used to draw, lightly emboss and score designs. The models and
suppliers can be found at https://cricut.com

1 In certaincasesit can be worthwhile (especially for large amounts) to make a cutting die or to
make use of existing cutting dies (printers often have a stock of dies for cutting for instance
circles).

1 Fabric hole puncture works well for making small holes by hand in tough material.

= =4 =4 =4

Tips for fastening materials (remember cliifety and durability):

Child friendly glues and adhesive foils (foRric).

Hand sewing for small details.

Sewing machine for larger amounts; it's easy, clean and strong.

Split pens for moveable elements; these come in various shapes and sizes.

Velcro is strong and can be either sewn or glued to a material; is also available with an adhesive
backing.

=A =4 =4 =4 4

Tips for storing materials:

1 Keeping track of a large amount of materials can be challenging. Categorizing and storing in
separate containers can save a lot of time.

f Using a data base to record materials makestoeking easy: name, photograph, supplier,
date and price.
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Figure7.6 The fabrication of tactile collage illustratioifRhotos LDQR / A.M. Conefrey)

7.1.3 BENEFITS AND POSSIRRANBACKS

Tactile collage books and illustrations provide an unmistakable and rich tactile reading experience.
However, they are relatively complex, time consuming and expensive to produce due to the variety of
materials and techniques used, including handworkatt also behallenging to repair damaged books

or produce later reeditions using the same materials.

7.2 BINDING

The way in which a tactile book can be bound depends on several factors such as size, thickness, the
materials used, how théook will be used, whether the books comes with 3D objects or other
additions, if there are electronics incorporated in the book, a collage book or a printed book (2D, 2,5D
or 3D) and last but not least the available budget.

r ——

Figure7.7: Tactile books bound using different binding method®hoto A.M. Conefrey)
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7.2.0 BOOK BINDING METHODS

1 Spiral and comb binding: A safe, cheap and easy way to bind a book involving a loop wire or a
metal comb threaded through a series of holes punched into the edge of a book-oWire
mechanisms come in an array of sizes and colours. The pages lie nice tandlidla is
important for reading braille and exploring tactile images. However, the presence of a spiral
running down a spine can also break up a double page spread and hinder the continuity of
reading. It is handy for onreffs orshort runs One drawbacks that it can have associations
with 'cheap' (although this depends on how a spiral or comb is used); foreigon,it isn't
often used for commercial productions.

71 Saddle stitch binding (stable bound): A simple and cheap way of binding a small number of
folded pages. When too many pages are stapled, the pages don't lie flat. This is good for short
term use only as the pages are more prone to damage.

f Singer sewn binding: This is a traditional method of stitching folded pages along the spine. No
adhesives or staples are needed. It is a very elegant and strong method for thin booklets. When
opened the pages lie flat. It can be safely used to bind braitleout flattening the dots. One
drawbackisthat it is relatively expensive.

1 Hardcover or case hinding: A sturdy, high quality option for binding single sheets or sewn
sections so that the pages lie flat for touch reading and exploring with two hands. This type of
binding works very well for double page spreads. Depending on therials and techniques
used for the inside pages, machine binding using pressure, glues or heat will be problematic.
Binding books by hand can be a good option, especially for small quantities. A talented
bookbinder will always find way to bind a book, daging on the available budget (cost might
be a drawback).

7.3 SWELL

Using swell for tactile graphics is a relatively simple, fast anectisty method of reproducing tactile
graphics such as drawings, maps, diagrams and braille. Unlike other techniques, this technique is
interesting for single use, small series and for ptgping.

Figure7.8 Tactile books by Dedicon, printed on Swell and spiral bgghdto A.MConefrey)
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This method works with swell form machin¢heat fuser) andwell touch papewhich reacts to black

ink or toner containing carbon, and heat. When a drawing on this coated paper is exposed to heat
through the machine, the black areas swell (puff), resulting in raised lines, textures and patterns in
at A3AKGt e @I NEsikafyd ofiddal Bekefitéchnique (iTheie ai Iseveral brands of paper
and swell ovens, which may give different results regarding crispness. This technique works well with
line drawings and clear textured areas. Colour may be added to make eisu@hcementshowever

dark colours may swell unintendedly. It's also possible to print accompanying text by giving this a
percentage of black (for instance 20%) so that it remains visible but without swelling. The machine is
compact and safe to use in classrooms. & ha inbuilt fan which keeps the machine cool and allows
for the tactile graphics to be used instantly.

Swell touch paper, also known as microcapsule paper, puff paper or fuser paper and is available under
various trade names including ZyTex, Tangible Magic Paper, Minolta Paper, Matsumoto and Flexi
Paper. As with any technique it's worthwhile investing titoediscover its full potential. European
paper sizes are A4 and A3. For best results the paper needs to be stored away from direct light and
heat and sealed tightly to prevent it from drying out.

7.3.0 BENEFITS

1 It is a relatively simple, fast ardw-costtechnique for reproducing tactile illustrations or
drawings (raised lines, shapes, textures.

T It can be used for single use or small series.

1 One can copy or print on swell paper, including any accompanying text (in braille and Roman),
and add colour.

1 One can also draw by hand on swell paper using a special markeritheink that has a high
carbonconten® ¢ KSNB A& Ffaz2 |y StSOGNRO WKSIFG LISyQ
paper with a heated pen tip.

1 By using different shadesgfey,A 1 Q&4 L2 aaAofS (2 &a¢Stft (2 RATFTFS

7.3.1 POSSIBLE DRAWBACKS
1 The braille dots on swell paper are flatter and less crisp than embossed braille.
{2YS OKAfRNBY R2yQl tA1S GKS F¥SSt 2F agStft LI
{1 It can be challenging tonaintain a constant temperature for the swelling machine. The
machine may get too hot, causing the paper to swell which could damage your printer or
copying machine.
1 Temperature, humidity, draught, varying amounts of carbon all influence the swell result.
1 Finding the perfect settings in your drawing program and your printer, so that the right amount
of carbon is in the ink.
1 Swell paper is relatively expensive.

==
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7.4 SCREEN PRINTING

Figure7.9 Rare Snuiters by Jan Dewitte, Freya Vlerick: gffiseing combined with screen printing for braille and illustrations.
(Photo A.M. Conefrey)

Screen printing (also known as silkscreen or serigraphy) is a popular and versatile printing technique
used to transfer designs onto various surfaces, including paper, fabrics, wood, metal, and more. The
process works by blocking or forcing ink to passulgh specific areas of a fine mesh screen onto a
carrier. The technique lends itself well to printing in relief and allows for durable and vibrant designs
including braille. There are a wide range of inks available, also with special tactile effects glittara

or suede and scent so it's worthwhile experimenting first to create the desired restdal®d braille

ink is a transparentarnishwhich can be used to superimpose on an area already printed with colour
inks. It's also possible to create more complex designs by building up layers of inks and effects. In terms
of cost, screen printing is interesting for larger print runs.

7.4.0 BENEFITS

1 Durable and londasting making it suitable for loAgrm use and frequent handling for books,
maps, diagrams, or signage.

1 Fine lines, text, and intricate designs can be accurately reproduced in a uniform quality.

1 Specialized inks with specific properties, such as-bagitrast inks, tactile inks and scented
inks which can enhance the tactile experience for users.

1 It can be coseffective when producing larger quantities.

1 Screen printing is versatile and can be used on a wide range of materials (both 2D and 3D),
including paper, fabric, plastic, wood, metal, and more.

7.4.1 POSSIBLE DRAWBACKS
1 Initial setup costs can be relatively high: cost of screens, emulsions, exposure equipment, and
a printing press. For lowolume projects, it may not be the most economical choice.
1 Labourintensive in the preparation and cleap stages.
1 Achieving the right thickness of ink (height) and consistent pressure to create a tactile effect
or particular texture can be challenging. This may require precise alignment and multiple
printing passes.
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1 The use of solverdbased screenprinting inks can have environmental and health
considerations. Watebased inks aran ecofriendlier option but may have other limitations.
1 Each colour requires a separate screen and printing pass.

7.5 THERMOFORMING (VACUUM FORMING)

Figure 7.10 Examples of vacuum forming used for maps and even a portrait of Louis Bthdles A.M. Conefrey)

Thermoforming is a popular and effective method for creating tactile graphics with braille seimsia
automated technique which can be used for larger quantities. This process involves heating a plastic
sheet and then forming it into a 3D shape, creating raised and textured surfaces that can be felt
through touch. When well executed the result canddost threedimensional and highly realistic. It

is a method widely used for producing tactile diagrams, maps, signage and even books. Thermoforming
plastic sheets (for instance Brailon) are typically made of materials like polystyrene or PETG
(polyethylene terephthalate glycol). The sheets come in various thicknesses, with thinner sheets
suitable for simple graphics and thicker sheets for more complex, durable graphics. A mould, made
from wood, aluminium, plastic, etc. is used to create the 3D shapdsedhttile graphics and braille.

3D printing, laser cutting, casting, hand crafting and real objects can be used to create moulds.

The thermoforming plastic sheet is placed into the heating unit of the thermoforming machine. The
plastic is heated until it becomes pliable asaft but not melted. The mould or template is placed

above or below the plastic sheet, depending on the machine's design. A vacuum system is activated,
which pulls the heated plastic sheet onto the mould, forming the raised and textured tactile graphics.

After forming, the plastic sheet needs to cool and solidify before being carefully removed from the
mould. The sacuum form sheets should be kept away from heat seeing as they can buckle or even
YStio ¢KSe Oly Ffaz2z 0S02YS oNRGGES a2 AdGQa Ftgl
original mould.
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Figure 7.11The Gruffalo by Julia Donaldson and Axel Scheffler, adapted using thermoforming by Living R&httms.M.

Conefrey)
7.5.0 BENEFITS
1 Thermoformed tactile graphics are known for their durability and Hasging quality for
frequent handling. Itan becosteffective for larger quantities.
1 Legible braille and goeqguality tactile graphics also in multiple layers, allowing for more
complex and informative graphics.
1 Quick turnaround and easy to update.
1 Various types of plastic materials can be used offering a range of texture and thicknesses.
1 W/ 2 f-houldsS4n give very rich textures.
1 The sheets can be cleaned
7.5.1 POSSIBLE DRAWBACKS
1 Thermoforming works well for clear shapes and crisp contours and details but seeing as it is
hard and always feels like plastic it isn't very suitable for soft textures. The plastic can cause
the fingers to slip or sweat.
{1 The initial investment in thermoforming equipment and moulds can be relatively expensive,
making it less practical for smaitale or oneoff projects.
1 Thermoforming is primarily used with plastic materials, which may not be suitable for all tactile
graphic applications; it's also not efendly.
1 Thermoforming is not suitable for objects with overhanging features or tall verticals.

84



Guidelines for Tactile Books

7.6 THERMOGRAPHY FOR RAISED PRINTING
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Figure 7.12. Thermographic machine, Bob Marek, Hungry Fin¢ehatos B.Marek)

Thermographic printing is printing technique that can be used for braille and textured images on
paper and other materials. It involves the use of special inks that containseeaitive resins that
bonds and expand under intense heat. Thermographic printing is traditionally kfuvits ability to

add a luxurious touch to printed materials, such as business cards, letterheads and invitations but it is
also used for printing braille and raised line drawings.

The ink used is a mixture of pigments, resins, and other chemicalsd8low inks are applied to the
areas selected for raised printing, followed by the thermographic powder. A vacuum system removes
excess powder before the printed material is passewtigh a heating element or oven, causing the
resin in the ink to melt and become a liquid. A raised effect is created when the resin liquefies and
swells. Once the material exits the heating element, the resin is cooled and solidifies, locking the raised
texture in place so that the graphics are ready to handle straight away. If colour is used (thermography
powder turns transparent when heated) the pigment of the ink is sealed, ensuring that it doesn't
smudge or fade. In that sense it is very durable.

In the 1980's in Canada, the Tactile Vision Printing Technology explored the possibilities of
thermography and developed and later patented their own Tactile Vision Thermographic Powder for
producing raised tactile materials. Unlike traditional Thermogragtrinting in which the height
achieved is generally too low for tactile reading the formulation of their powder achieves sufficient
height needed for legibility.
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Figure 7.13: The Adventures of Cocoa by Nancy Newman, Tactile VisigRtoto A.M. Conefrey)

7.6.0 BENEFITS AND POSSIBLE DRAWBACKS
1 Thermographic printing idurable and can be employed to produce braille and line drawings
with a raised, tactile feel for use in books and other applications such as maps.
1 Even though the braille is very clear to touch, the technology is not intended to produce pages
of braille text as this would not be economical.

7.7 ELEVATED PRINTING (2.5D TEXTURAL PRINTING)

Figure7.145 S+ Af O2@0SNE W[ L) A& $6S3Q 08 printihBn2BD.(Phoib A.BIyCSnéfeedyNEH | y R |
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State of the art flatbed printers carow create high quality full colour elevated prints on a wide range

of materials. For tactile illustrations and braille, printers with a height range;dfdm or @2 mm

should be sufficient (braille is generally set at 0.6 mm). There are flatbeds which can print up to 5 mm
which can be used for signage, maps or artistic applications. Layers of white ink are applied to build up
the textured height, followed by the topoloured layer and if required a final UV coating for extra
protection.

Figure7.15: Embossing dies printed in5D for a cover design, Ann M. Conef(@hoto A.M. Conefrey)

7.7.0 BENEFITS

1 25D printing is an extremely versatile technique which can print any kind of relief: from good
legible braille to simple lines and textures or complex railtered relief designs, including 2D
modelling.

1 Apart from use in education,2D can produce stunning colour prints for commercial use: from
high quality wall coverings and signage to large tangible art prints.

1 A wide range of noiporous or coated materials can be used, such as paper, boards, metal,
plastics, glass, and so on.

T .NFXAfES YR GSEGdz2NBAE Oy 68 LINAYGSR 2y 05 20:¢
there is no movement during printing.

1 25D can be used to print your own embossing dies which can be used on a (jobbing) press for
Syoz2aaAiy3d oNIAfES FyR GFrOGAEtS AYIFI3ISao LGQa
applications.

1 There is a range of inks available for specific requirements and applications, for instance more
flexible inks for use on thinner materials which can bend during use. Other inks are harder and
more rigid for materials which do not bend.

9 LF NBIJJdZANBRE AlGQa LRaairoftsS G2 RR | GNIyaLJI NX
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accurately cutting any shape or size.
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7.7.1 POSSIBLE DRAWBACKS

f More suitable for projects with a good budgetlighvolumeprojects.

1 Specific software and technical knowledaye needed to generate the printing files.

1 Depending on the intricacy of the design, it can take hours to print the multiple passes needed
to build up the relief height. However, it can be left printing overnight.

1 Depending on the type of inks and materials used, in time the prints can become brittle and
damaged. If accidentally berd print can crack.

1 The inks do not adhere (well) to uncoated/porous material®D2printing gives the best
results on materialsvith a coated, smooth surface, oftdrought througha supplier.

1 The finished prints can have a synthetic or chemical odour, especially those on paper and card
without a finishing coating (lacquer).

7.8 EMBOSSING
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Embossing boasts a rich history, dating back to ancient civilizations like the Egyptians who utilized this
technique on metal and leather to craft intricate tactile patterns and textures. It has continued to
evolveover time for the purpose of creating raised or thrdienensional patterns and designs for both
aesthetic and practical applications such as embossed braille on medicine packaging. The embossing
process involves exerting pressure on a material (sometimesnjunction with moisture and heat)

using a set of dies to generate a raised image or texture on the material's surface.

7.8.0 PRINTINGHOUE PRSSES

Many printing houses maintain a dedicatexille printing section, where they print braille and images

on small printing presses using their own custom dies or plates. Sets of dies for printing braille can
simply be made from heavy duty acrylic sheets using a Marburg embosser. Dies for embisbeng

and tactile images can be printed using 2.5D technology.

A press is typically used for larger print runs, in paper weights up to approximately 200 grams for
leaflets and brochures and 250 grams for business cards. Additionally, braille can be punched into
heavier materials, including heavy papers, cardstockstiglazinc andaluminium using a Marburg
Embossing Machine. Each sheet has to be positioned manually which is@tisiweningorocessput

the resulting braille is of a very high quality. Common uses may include books, covers, signs or other
materials rejuiring durability for repeated use.
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7.8.1 GCOMMERCIAL PRIERS

Embossing is achieved by pressing the material, often paper, between a metal die and an epoxy
counter die, creating the desired raised effect. Dies can come in davgle multilevel or variedevel

(also known as sculpted) forms, and different typegfiting presses are employed depending on

the design, size and print run. Designers frequently employ embossing (sometimes in combination with
colour foils) for higkend commercial printing which is typically not intended for tactile reading due to
the fine details. However, it is feasible to achieve a height of 50 to even 80 microns suitable for Braille
and tactile graphics. Combining colour with an embossed image is possible but requires great precision
to ensure all elements align correctly. The tebtind embossing' describes the process of raising the
paper without applying ink or foil, which is used in ‘foil stamping.'

Figure7.17: Embossed page from City of Carcassonne, Centre des Monuments Nationaux, (PlaotoeA.M. Conefrey)

Creanog, a French company have creat&ibh-quality series of tactile books highlighting the history

and architecture of French landmarks such as the Pantheon and the City of Carcassonne. The tactile
images (plates) are made from art engravings and embossed on heavy Japanese paper. These are
particularly igh and multi layered with very precise details which are a joy to touch. Each book is
accompanied by an audio CD and an explanatory booklet.

7.8.2 BENEFITS AND POSSIBLE DRAWBACKS

1 Printing Houses with their own press(s) and the capacity to produce their own dies can use
embossing to customize certain products, for instance business cards with braille or leaflets
and brochures with braille and tactile images.

1 Embossing on natural materials (quality papers and cards) can give striking results which are
particularly pleasant to touch.

1 For more luxurious applications it can be combined with other finishing techniques, such as
foil stamping.

1 Commercial printers use embossing for adding braille to medicine packaging. Obviously larger
amounts are relatively cheaper than limited print runs: the dies used are expensive and the
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process requires more steps, specialized materials and expertise. Changing a design requires
creating a new die.

1 A heavyduty Marburg Embossing Machine can be used to make braille dies for use on a
jobbing press and also for embossing braille directly onto heavy materials such as card, acrylic
sheets and aluminium. This technique is time consuming as it requires handwork to
(re)position the material each time. Software (for instance TactileView) is needed to drive the
machine so that whole letters or separate dots (much slower) are embossed. There@an be
restrictions in terms of size, although there are ways tbageund this.

7.9 UV AND LEDV (ULTRAVIOLET) DIGITAL PRINTING

Meive., y s
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Figure7.18. Tactile map produced by Dedictme Netherlands(Photo A.M. Conefrey)

There is a wide range of UV and HED digital printers that use ultraviolet light to cure (or dry) inks
for fast and versatile printing. Specialty inks, varnishes and lacquers are often used commercially for
special effects on packaging. Some printersalan be used for tactile graphics and braille.

7.9.0 SPECIALITY INKS

Depending on the type of printer, there is a range of inks, varnishetaagderswhichcan be used to

give a textured, tangible effect. The above example, printed on a Mutoh, shows the use of flexible inks
for printing tactile maps on lightweight coated paper which can then be rolled up for traveling. The
embossed effect for braille, linesd textures has been built up in layers.

7.9.1 SPECIALITY VARNISHES AND LACQUERS

Matt, semimatt or gloss varnishes can be applied to a specific area (known as 'spot’' varnishing)
resulting in a relief effect which, if the contrast is high enough, can be felt under the fingertips. Some
printers only reach 0.3 mm in one pass which is sudficient for tactilereading,but it is technically
possible to add a second layer. Other varnishes and swelling 3D lacquers can be used to add tactile
qualities: soft touch, as the name would suggest have a warm, velvety feel; grip varnishes have a
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rubbery feel, gravel lacquer gives a rough, sandy feel and scented varnishes (these contain micro
fragrance capsules) can add an extra dimension to relief printing; when scratched they release a
fragrance (known as Scratch 'n sniff). Many of these teclasigquan be used on a variety of materials
ranging from papers to plastics and even metals.

Figuresromgp® [ STGY / 2@SNE !yy ad [/ 2y STNBEET (PNAGRRIIConeway)A SNE AY aSS§

7.9.2 BENEFITS
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combination with colour on paper, plastics and other materials, including objects.

1 There is a wide range of speciality varnishers, lacquers and inks for different applications, for
instance flexible ink can be used for printing braille and tactile images on lightweight coated
papers.

1 Personalized print runs and owdf prints which can be used directly after printing because
the ink dries instantly.

9 ¢KS LINAyida INBE AyONBRAOt& Rd2N}Io6tS FyR OFy 68
range of low porous surfaces, and in the case ofUKEn heat sensitive materials such as
plastics or thin films.

1 Smaller machines cater for A4 and A3 sizes and are suitable for small print runs and single
items.

1 Relatively environmentally friendly in terms of emissions and energy.

7.9.3 POSSIBLE DRAWBACKS
1 Each layer is printed separately with the printhead passing over the entire surface (including
areas which are not being printed) which can be tioomsuming depending on the number of
layers needed.
{1 Industrial machines cater for bigger sizes and are suitable for large print runs.
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7.10BRAILLE IMAGES
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Figure7.20: Tactile book developed Dedicon, the Netherlands, printed on an Everest D5 embosser using TactileView software.
(PhotoDedicon

Creating images using braille datemetimes in combination with written information in braille has a
long history and can be found in books and standalone pieces. Braille designs can either be created by
hand or printed digitally.

7.10.0 BRAILLE IMAGESY HAND

Using a pattern and a braille writer or a slate and stylus, teachers, parents and children can create their
own tactile images. An extensive library of existing patterns as well as instructions for making your
own drawings can be founghline,for example:

https://www.pathstoliteracy.org/justfun-braille-designs/

https://www.perkins.org/resource/brailledrawings/

https://sixdotsart.com

https://www.brailleart.org/en/

7.10.1 BRAILLE IMAGHSIGITAL
There is a growing range of braille embossers (printers) available on the market. For production
purposes there are heawyuty, multifunctional embossers, while for home use there are small,
affordable embossers. Using special software these embossesicabraille and images. Depending
on the model, some embossers can print images with up to 8 levels of braille dots, combine braille
with colour print, print music notation and so on. The following overview gives some examples of
available embossers. Tinesoftware supports various tactile graphic editors such as TactileView,
Duxbury and so on. Please note that this is not meant as a complete overview.
M Index Braillehttps://www.indexbraille.com
Embossers: Basig V5, EveredD V5, Braillebox V5, FanfdlilV5.
(Including idB Print software).
1 ViewPlus Technologyitps://viewplus.com
Embossers: SpotDot, Embraille, Premier, Elite, Columbia, Rogue, (Deltading the Tiger
Software Suit)
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T

TactPlushttps://www.tactplusprinter.com

Small, mobile braille and tactile image printer which uses thermal technology and capsule
paper. The prints are colourless as there is no ink involved.
Humanwarehttps://www.humanware.com

Embossers: PIAF, Phoenix, Romeo 60, Juliet 120

Blista Brailletechttps://en.brailletec.de

Embossers: Btec 100, Elotype 5, Puma VII (Marburg Embossing Machine: for Printing Houses).
American Binting House:https://www.aph.org

Embossers: PixBlaster and PageBlaster

Irie: https://irie -at.com

EmbossersBraille Buddy, BrailleSheet 120, BrailleTrac 120
Harpo:https://mountbattenbrailler.com

EmbosserMountbatten Braille

Nippon Telesofthttps://www.nippontelesoft.com

EmbosserGemini

TactileViewhttps://www.tactileview.comand https://www.thinkable.nl

TactileView Drawing software: tactile graphics editor for printing on the TactiPad drawing board with
motorised drawing arm (MDA), swell paper and a wide range of embossers.

7.10.2 BENEFITS AND POSSIBLE DRAWBACKS

1

Encouraging braille students to create their own tactile images is a fun way to motivate braille
students and encourage literacy.

Braille images demonstrate how versatile and creative one can be with braille; it is not only a
writing system but it can also be used to create drawings.

Following patterns to create braille images using a braille writer or slate and stylus can easily
be incorporated into the process of learning braille and practising navigational skills.

LGQ&a 3F22R G2 0S F4gFNB 2F LISNER2YIlIf LINSFTFSNByYyOS
might have a preference for images made from braille dots, others might prefer different kinds
of tactile illustrations.

Schools and printing houses haambossersbut few young braille students will have one for
home use, simply because they are considerably more expensive than colour or b/w printers.
Even though the software fa@mbossing images has been designed for accessibility, learning
to work and explore all the possibilities requires time and commitment.

7.11TACTILE BOOKS WITH AUDIO

An innovative way to integrate audio files within a tactile book is by using an audidgvére with a

built-in sensor in the tip. This is activated when placed on an audio orientation point (AOP), a raised
block or circle which can be found in the same position on each page. The device can be used for
describing images or for adding additidinaormation, as well as reading the story. The pen has simple
buttons so a child can adjust the volume and speed; it can also be used with headphones.
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An audio file can also be put on a (Daisy) CD as an accompaniment to a book. Adding a QR code to a
tactile drawing allows text embedded within images to be read and voiced by a mobile device such as
an iPhone or Android phone.

NFC (Neafield Communication) can be used to add audio. NFC enables data exchange between two
devices, for instance an Ny or card and a smartphone.

7.11.0BENEFITS AND POSSIBLE DRAWBACKS

1 Audio pens are eadyp-use, flexible devices that children can operatdependently without
additional steps. However, one potential drawback is their cost, making them more suitable
for projects with a larger budget or high volume. Additionally, the bnilbattery requires
regular recharging, and a low battery can imppaetformance.

1 QR codes are affordable and highly versatile. They can be printed on various surfaces and hold
diverse types of information. Unlike audio pens, they do not require a power source, but they
do need a mobile device camera for scanning. Raised lines angteangiositioning can help
children locate the codes, though they may still require assistance with scanning and
subsequent steps.

7.12MICROBEADS FOR BRAILLE

Figure7.22 Trophy design Ann M. Conefrey, print and braille using microb@ddgo A.M. Conefrey)
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Microbeads, also known as microspheres or microdots can be used for creating tactile braille
characters, especially in situations where other methods might not be feasible or offer enough
durability. The small beads are made from plastic, glass or metahvene carefully applied to the
etchedout braille characters in a base material such as glass, wood or plastic.

7.12.0BENEFITS AND POSSIBLE DRAWBACKS

1 This method lends itself well to the production of indoor and outdoor signage farray of
materials.

1 Microbeads have a smooth, round shape that can provide a pleasant tactile experience for
Braille readers.

1 Over time, microbeads can become dislodged, reducing the tactile quality and longevity of the
Braille representation.

1 There is a lack of customization in terms of size, material, and adherence methods, which can
affect compatibility.

1 It has ahigh-quality appeal for a commercial price.

7.133D PRINTING
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Acomprehensive guidelin®r the creation of tactile models using 3D printimasbeen published in
May 2024. You can access and download these guidelines at:
https://printdisability.org/guidelines/3dprints/

Published by Round Table on Information Access for People with Print Disabilities Inc. Australia
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The guidelines explain what 3D printing is and how it can be used to make accessible models including
a wealth of examples and practical and technical information regarding options for software,
hardware, materials and so on, as well as useful web links.

At Thingiverse.comn(tps://www.thingiverse.con) you can find a large collection of readily available
3D models.

Another extensive database of 3Bodels including guidelines on how to design and print models for
visually impaired students can be found hemnéps://tactiles.eu

7.14HANDWORK FOR BRAILLE AND RAISED LINES

Figure7.24: Hand drawn raised line image, Blindenmuseum, Netherlgftmto A.M. Conefrey)

There are many simple techniques for making raised line drawingbraiit® by hand.

7.14.0 BRAILLE

1 Braille writer: for typing braille on paper or thin plastic sheets.

1 Slate and stylus: a portable and cheap way of writing braille by hand.

1 Braille Dymo Tape Labeler: handy for making lafifks letters on the dial are in braille
and print).

1 Braille embosser (printer): there are smaller, more affordable models available which print
braille and tactile images.

9 Tactile paints: the paints work best on smooth, coated materials, and require a very steady
hand.

1 Beads: there are small beads with flat sedthesive backs available and also small beads
which can be sewn very carefully by hand.
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7.14.1 RAISED LINE DRAWINGS
9 Tactile drawing board: use a ballpen or stylus to draw tactile images directly onto paper or
embossing film (also known as German film). There are several boards on the market but
AGQa L2aaArotsS (2 YIF1S @2dz2NJ 246y dzaAy3d | NHz
9 Tactile paints such as 'Blob Paint' (VivVa), 3D Liner (water based; some have glitter added
for a slightly rougher texture), fabric paints.
Gluing string.
Pipe cleaners.
WikkiStix.
Water soluble markers on Quickaw paper (this is in fact compressed sponge).
Spur wheel to create a texture tine.
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7.15FURTHER READING/REFERENCES

S. Wright, (2008).! t | DdZA RS (G2 5SaAradayiy3da ¢ OGAfS Lt
https://sites.aph.org/files/researchl/illustrations/

Les Doigts Qui Réventvw.ldgr.org

A.M. Conefreyvww.tactiledesign.nl

Dediconwww.dedicon.nl/productiegin Dutch)

Créanogyvww.creanog.com

http://www.clearvisionproject.org/resources/Tactibook-makersguide.pdf

https://www.statped.no/tactilereading2021/tactilereading2021-conference/videe
transcriptionantje-monnig/

Large collection of tactile graphics for 3D, swell, braille and cutting macliities://btactile.com
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8 DESIGN AND PRODUCTION OF THE ILLUSTRATED TACI
BOOK"A LONG JOURNEY.

Er was ee

Figure 8.1: A Long Journ€i?hotoSolene Négrerie / Tactile designer for Les Doigts Qui Bévent

8.0 INTRODUCTION

Thisillustrated tactile album is the result of a-cesignand iterativeprocess involving the various
partnersof the Tacticos project. Each partner, with their own culture, creativity, skills, knowledge of
visually impaired children and manufacturing techniques, played a role in the design of this aloum. The
writing of the guide also provided input into the desigmgproduction of the book.

Here are the various stages in the design and manufaaifitbe prototype testedby children and
professionals.

8.1 CONCEPT AND AUDIENCE
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Figure 8.2The Long Journey; the conce@erize Fournier

It was during one of our group meetings that we decided on the concept for the alblimate
change.This concept subject was chosen by the whole group, becausarté&nowledge it had not

been dealt with in the adapted edition, and yet it was such a topical subject. This concept also made it
possible to associate other concepts with the narrative, such as friendship, courage, fears, animals,
etc.

The age range for writing the book i6%/ears (assisted reading), as the child does not yet know how
to read. The child listens attentively and is generally interested in the tactile illustrations at the same
time. That's why we prefer short books, witllustrations on every page and short sentences. The
words used should also be simple and reflect the everyday life of their age.

Once the concept had been defined, author Cerize Fournier devised a text and a narrative scenario
that included the principles oflustration.

8.2 THE NARRATIVE SCENARIO

- STORY: * HISTOIRE -

Three migratory birds meet in the garden before the big departure.

They are talking together when one of them dares to share his fears: "l've
heard... that the trees have all burnt down. I'm afraid I'll never find my home
again" - Another adds, "l heard... that the rivers have dried up. I'm afraid |
won't be able to drink anymore. (...) "

Afrog, hidden in a watering can, jumps out and says "Look around you! This
garden is fabulous and we're all very happy here. But it used to be an old

dump. Just remember, we can still grow flowers from where dirt used to be.”

Our four friends decide to fill their bags with seeds, flowers and water. They
try to make the world the most beautiful garden without fear of tomorrow.

Figure 8.3The Long Journey, the story

Trois o i se dans le jardin avant le grand départ.

lls discutent ensemble quand I'un d'eux ose faire part de ses craintes : "J'ai
entendu dire... que les arbres ont tous briilé. J'ai peur de ne plus jamais
retrouver ma maison”- Un autre ajoute : "J'ai entendu dire... que les riviéres se
sont asséchées. J'ai peur de ne plus pouvoir boire. (...)"

Une grenouille, cachée dans un arrosoir, saute et dit : "Regardez autour de vous !
Ce jardin est fabuleux et nous y sommes tous trés heureux. Mais avant, c'était
une vieille décharge. N'oubliez pas que I'on peut encore faire pousser des fleurs
la ol il y avait de la terre.”

Nos quatre amis décident de remplir leurs sacs de graines, de fleurs et d'eau. lis

‘essaient de faire du monde le plus beau des jardins sans avoir peur du
lendemain.
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Figure 8.4 The Long Journey; the narrative scenario

When developing the text and narrative scenario (above), the author had to take into account the
constraints associated with the illustrated tactile book, which is accessible to blind people.

Tactile illustrations, with textures of varying thicknesses, can often become very bulky, making them
difficult to assemble and handle. You therefore needéar this constraint in mind and define the
maximum number of pages accordingly. What's more, the size of the Braille characters cannot be
reduced, so the Braille layout has an impact on the format of the book, and this must also be taken
into account in he design. A crossectional sketch of the anticipated page thicknesses is a valuable
aid in anticipating the rest of the project.

'Figure 8.5The Longlourney; calculation of the thickness
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TEXT (BASE)

+PAGE 1
At the end of summer, when the cold weather sets in, migratory birds
prepare for their long journey.

PAGE 2
They have almost finished packing their bags, taking great care not to forget
anything.

But the smallest bird seems worried.
What's going on? Tell us all about it!

PAGE 3

I've heard that the forests are burning.

I'm afraid | won't be able to find my home again.
Says the little bird

PAGE 4

I've heard that the river has dried up.
I'm afraid I'll die of thirst.

Says the funny bird

PAGE 5

I've heard that the sun is shining too brightly.
I'm afraid I'll burn my wings. Says the big bird.

Figure 8.6The Longlourney; text baseCerizé-ournier

8.3 FORMAT AND LAYOUT

+ PAGE 8 = No text - Only tactile exploration

+PAGE 6
Everyone's getting restless and panicking.

The little bird runs zigzag The funny bird goes back and forth.
And the big bird circles.

What are we going to do?

PAGE 7

In the garden, the watering can starts to move.

COA! COA! It's the frog!

Look around you. Even if it's difficult, as long as there's soil, you'll be able to
grow flowers.

PAGE 9

After fear comes good weather.

The birds decide to pack again.

Packets of seeds and raindrops to throw their way.

PAGE 10

Flying around the world, the birds have sown much more than seeds. The
frog was right! As long as there's hope, we can always find the strength to
move forward.

o
En volant autour du monde, = 1 En volant autour du monde, °
les oiseaux ont semé 8 FORMAT CARRE les oiseaux ont semé g
bien plus que des graines. O |20x20 cm bien plus que des graines. o
La grenouille avait raison! g i e at] o
o (¢]
Tant qu'il y a de I'espoir, o Tant qu'il y a de I'espoir, o
. o [s]
on pourra toujours trouver o on pourra toujours trouver o
. o
la force d'avancer. o Ia force d'avancer. 9
FORMAT PORTRAIT (¢]
o o
o 21x24 cm o
o (¢]
o (¢)
o
o
o (o]
En volant autour du monde, les oiseaux o
ant semé bien plus que des graines, CO’
La grenouille avait raison! o
o]
Tant qu'il y a de I'espoir, on pourra o
toujours trouver la force d'avancer. g
o
o
o 3 FORMAT PAYSAGE
© 297 x16cm

Figure 8.7The Longlourney; formats

The page layout in largerint black and Braille was produced byranscriber.It offers three formats
starting from the page with the most text: square, portrait and landscape. holes on the right
represent the location of the spiral binding

Here are the questions we asked ourselves before starting on the layout, concerning the ergonomics
of reading.

1 How should Braille and print be arranged3iven the number of words, it was decided that
the Braille would be placed under the black text, enabling sighted and blind readers to read
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together. As a result, double line spacing is possible, making it easier for novice Braille readers
to read digitally.

1 Which font should be printed?he Luciole font, specially developed for the visually impaired, is
sans serif, free and easy to download.

Luciole Introduction About Tryit Download The team

A typeface for visual impairment

- lisibilité

° . ege ’
- lisibilite
Figure 8.8 Luciole typefacévww.luciolevision.com

1 What format and orientation for the pages®or the prototype producedwe collectively chose
the landscape version. This allowed us to have sentences with fewer hyphenations, and the long
format suited the spirit of the book, which was about migration, and therefore displacement.
However, the format of the book will be algact for posttest modification, as this format, even if
small, is not easy for some children, who will only be interested in the-hghtl side with the
illustrations and not in the ft-hand side with the text. Choosing a square or portrait format limits
the space for tactile discovery and hights the text on the rightWe have decided not to use
pagination for this age group.

8.4 ILLUSTRATIONS

When designing tactildlustrations for a book for visually impaired or very visually impaired children,
you might wonder about the need to represent visual coddss album is not a documentary, and the
technique of embossing is possible with glued or manipulated textures. The story can therefore be
illustrated in a wide variety of wayd. he choice of materials, shapes, sizes, volume, thickness and
systems used in the illustrations must always be considered in relation to the way in which the hand
will explore themBelow isa diagram that is usefuthendesigning illustrations.
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Figures 8.9Types of exploratory procedures to take into account when designing

Here are the choices made by the design group for certain pages.

8.4.0 THEPROTAGONISTS OF THE STORY

It was decided that the most important thing was to differentiate tttearacters tactilely; the visual
form was secondaryRecognise and differentiate between the characters: Little bird, funny bird, big
bird.

1 Choose the texturesthey are very important and if they are well contrasted, they allow the
three characters to be distinguished quickly and easily. It was decided that it was not necessary
to use the "feather" material to illustrate the birds. The children's pleasayé discovering
different textures, and the understanding of the characters assbisds made clear by the
text. The textures could be very different and contrasting: smooth, rough, striated, sfift, so
hard, thick, thin, soft..The grop chose a rough material for the large bird, a smooth/velvety
material for the small bird and a hairy material for the funny birtle beaks are made of
identical materials.

1 Choose the sizewo of the characters are named by their size, "the little bird" and "the big
bird", which is an excellent tactile recognition cue. The three birds will be distinguished by
three different sizes: small, medium and largée size of the tactile elements.

Figure 8.1(Photograph of a fear-old child's hand touching items of different sizes and shapesented at a meeting.

1 Choosing the shapeseveral styles of shape were suggested during the discussions.
The group decided to keep the shapes of the bodies simple andfigmative, but to
associate them with a beakhe results of these combinations are shown below:
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