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Abstract

The presenhstudy evaliated the perfornance d congeritally bind peopé & recognizing two-
dimension& picture by buch after a 45 hou training. Totdly bind individuas sewed as
obsewes in a hagically reagnition task both, befoe and dter being trained # naming two-
dimensionkraised-line drawhngs Stdistical analyss showal a sigrificant efied of training
with plana configurations Visua mediaton wa proved nd necessay for picture
reagntion, sirce bind individuak had a cogenhdevebpmen at naming pictue by buch.
Sone suggesions for improvhg Hind peoples perfornance & recognizing raisedline
drawings are dfered.

A numbe of sudies hae bea caried ou in orde to understand #1sene d touch,
due o theimportarce d this sens o the human life. Those interestd in the area are refeed
to Hdler (200Q 1991) Millar (1991) Katz (1989 Loomis and Lederman (1986)Schif and
Folke (1982 for a comprehensive presetitan and discisson d the lates reearchs on the
hagic system.

Though considered b#ristotle & the mos$ necessay sensethe sense fotouch was
also considered @a seonday seng by tha philosopher to wham vision is superia to dl
sensessirceit is the sense thiebest pdges and gives the mos importart and pecie detds
abou smace pictures et (in Aquinas 1995).

This view is not too differert from that d the laymen to whan the lad of vision of
the Hind individuas mears tha the® peple are disableddeficiert and gteous nor isit too
differert from that d the scietists who hae bea studying tle hapic sense.

There hae bea very fev studies on touch if compare with the innumerous
resarchs on vision Mog of the few resarchs on touch coma © conclusios tha cen be
divided into thee camps“One goup suggestthd vision is the spéial seng pa excdlence.
This goup suggest tha congeritally blind individuats (Hind from birth) are incapable of
spdial though becaue they havwe neve experierced the perceptuaprocesses (e.g, vision)
necessay to comprehend spial arrangements Anothe group suggest thda people with
visud impairmens can understand and melita manipulag¢ spdéial concepts but because
information is basd upon audory and hafic cues this knowledge and comprehensn is
inferior to tha basel upon vision The third group suggesttha visually impaired individuals



possess the same alities o pracess and understand sfial conceps and tha any differerces,
either in quaritative a quditative terms can be explained by intervening variabesut as
access b informaion, experierce a stress’ (Kitchin, Blades & Golledge 1997).

A series d these stidies compae Hindfolded sighted sulgicts with congentally blind
individuals According to Hédler (1991) he interesin the mngeritally blind peopé is because
thee individuak hae ha no vision expericce and ae tuch dependanto aquire
knowledg from the world.

Many expeiments including thog d psycophysics require in ore way or the other,
knowledg a aklities, which ae mos$ comnonly developed in th sghted Fa instarce, the
ahlity of using maps drawings pictures and othe two-dmensbnd patterrs © represent
tangibke a non-tangibé D objects.

In tasls d picture reogntion, drawings ae made tagible for expeiimenting with
blind subgcts However, 1 is not known whethe this is ewough fo making these
configuraions moe comprehensive fdhe hapic systen and the Hind.

Blind individuak ae invariably compared wh bindfolded sighted subegs who have
a whole life d experierce with recgnizing ¢ making pictures and othe comple planar
configuraions Fa the mo$ part however the visudly impaired peopé have nevebeen
taugh how to remgnize picture by touch @ how plana configuraions can be use to
represehthe 3dimensond world with its cnvertions and pictorid language.

Among the facs thd can intefere in a tak is the recriting d the sibjects Sone of
the Hind observes hae be@ recrited from institutons The® peple ma hawe arather
different, limited living experiene compare with tha of the Hind individuas who live with
their families a by themselve and intead more with the sghted and tle sghted world. This
living experiene mg help thes p@ple © bdter understad visud explandions d the task,
that is theg peple may beter understad wha a sghted person rears by, for example,
persgdive view a bird’s eye view foredortenng etc.

Socid linguidics has Bown the importarce d langua@ registe when answering a
demandd task A blind persn may né understad fuly wha is beng requested fohe may
not be shamg the samevocabularies though e ma know wha that wod mears in the
dictionary.

Toudh is known to ke slowe than vision fa acquiring sone informdion dwe o the
fad that it obtairs informdion sequetially (Loomis, Klatsky & Lederman 1991) However,
soe d the raisedine pdterns usel in hagic reogrition tasls ae maden rathe large-gale
drawings which maycau aburden on memoryIn fact it is not known which ske picture is
better for tadile reogntion, nor isit known wha detaik $hould be incudel or excluded for a
better hagic remgnition.

Thes quesions illustrate the nee for a more complete stly to kan weathe blind
peopk can redly make sense foa two-dmensbnd picture since jus compamg their
peformarce n naming drawing with tha of the Hindfolded sighted sulgics would give a
rathe restrid understandig d the hapic senserd d the capabity of the Hind in resolving
picture reogrition tasks.

In orde to addres some d thee quesions we invegigated the capabity of blind
peopk in reagnizing pictue by touch by comparing theiown paformarce before ad after
training them with plana configuraions.

If the Hind individuas showed a sgnificart devebpmen in pictue naning, after
being trained with two-dmensbnd patterns this would indicae tha visud mediaton is not
necessay for making sene d raisedline drawng and thatouc can be traing to resolve
picture reogrition task.



Method

Subgcts

Eight congeritally blind observes 6 women and 2 menithh median-ag 15 years,
varying betveen 8 and 23 gars) dl naive for this tak served aobserves in this expeiiment.

The congeritally blind subgct wee recrited from two public sdoolks in Sdo Paulo,
Brazl and varied in schdceeducaion and visubadisorde as own in tabe 1 None d them
had any othe known disalllity othe than visud impairment They were experierced Bralle
uses a were learnng it. The younge subjecs wroe and read ther name axd smple
senteges in Bralle.

Table 1- Educaion badkground d the subjects and ther visud disorders

Subgcts Edwcaion Badckground Visud Disorders
S1 Preparatoy grade Retinopahy o prematuity
S2 Preparator grade Retinopahy of prematuity
S3 Seoond grade Retinopahy o prematuity
S4 Preparator grade Bilaterd Retinoblastom
S5 Junia High School Tuma on the optic nerve
S6 Junia High School Glaucoma
S7 Junia High School Retinosis
S8 Junia High School Leucoma

Materiak and Praedure

A totd of thirty-three drawngs wee depicté using tle so-cded M/H (1.0 raisedline
drawing pen describd in Lima and Da Slva’s stidy (Lima and Da Slva, 2.000).

The drawhgs were divided in two se$ d pictures The first as mos of the drawngs
were geometric shagewascdled Geometi s¢ and included cylinde (8X6cm) circle
(8cm), heat (8X9cm) cube (8X8cm) sta (7.5X8cm) hexagon (7X8cm) lozenge (8X8cm),
octagon (8X8cm) ovd (8.5X5cm) pardlelogran (6X8), pentgon (7.5X8cm) square
(8X8cm), rectangle (6X8cm) samicircle (4X8cm) trapezium (6X8cm) and triange (8X8cm).
The seond sé of pictures wascdled the Objet set aad included barel (9.5X6.5cm);
padlok (10X8.5cm) mug (7.5X8cm) key 1 (3.5X10cm) key 2 (4X10) cross (8X8cm) fire
extinguishe (8X9.5cm) lighten match (6X10cm)battle (12X4cm) electric guitar (11X4cm);
can o paint (8X6cm); frame (8X8cm) piano (11X10cm) plat with fork and knife
(7X9.5cm) cup (10X4.5cmy)guitar (5.5X12.5cm) cup ona sauce(8X9.5cm).

Each of the drawngs was displayéd ona 15x21an ink jet film transparency100
micra The observes wee instructd to hapticdly examine and nane eab of the pictures
before noving to tke next Each ore d them was informel tha he a she muld obsere the
drawing the way he wished for as long & he wishedbut could na use fingernds in orde to
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avoid delding the raisedines They were al® encourageditgive a repon® eva when they
were not sule d the cared nanme d the depicte object.

The aubjecs exanined the drawngs withou receiving catgyory informdion a any
othe instrudion, both befoe (tes} and afte training with the pictures (retest).

No time limit was imposel for the observéion d the picture nor was any feedback
given to the subjecs as 6 whethe their answes wee right or wrong The answes were
considerd as cared when the expected nane for the drawng was achieved Otherwie they
were mnsidere wrong fo stdisticd analysis.

All subject wee testd and retestedafte training, with dl 33 pictures The trainng
included pictue matchng, picture naming and pictue makng tasls in the fom of games.
Instrudions on hav to male pictureson whd eat pat of a drawng meart or on hav that
paitt relatel to the 3D objed were poovided Smple pictorid convertions wee taught to the
blind subgcts as wé. The ful training time was d 45 hours divided in weekly medings of
two hous each from April to Jure and from Augug to October 2.000.

Results

Training with raisedline pictures pioved to hae a ogen efed on the peformarce
of the Hind individuak & namng the geometric drawigs (Wilcoxon, p<0,01), and at
reagnizing the objed drawings (Wilcoxon, p<0,01), (afte they were train@ with two-
dimensbnd pictures compard with tha of when they eceivel no training.

Figure 1 illustrates the spnificart statistcd difference betwer ted and retest after
treament.
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Figure 1 — Peformarce d congertitally blind individuat & reagnizing pictue by touch,
after training with plana configuraion.
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The reslts stongly suppot theories tha clam that blnd peopé can male sense of
two-dimensbnd pictures aove dl if they are trainel to do so The trainng should stdras
soon & possible when the child is dill very young &ad nd only afte they ente sdcool.
Training should includ books with tangibk picturesthe u® o games with two-dmensbnal
configuraions informaion abow how to prodice a “visual” (two-imensbnal) picture,
instrudions on wha ead pat of the picture meansn comparison to # 3 object a large
amourt of raisedline mnfiguraions ae © be made avtable o bind peopé everywheredl
the time. Active tuch should le enouraged Smdl-scake pictures dould be use & first,
taking in toacourt the age bthe child, large pictures can be usel for older sibjects.

Visud mediaton a visud imagey was found na necessay for picture reogntion
since the abjects werent sighted or had any visuaexperierce.

The use 6 children in the sudy showed thiawhen they ae traina for certan tasks,
children can peform very sdisfactory, e.g., h taslks d picture reogntion.

It is injudicious © generlize from the lov paformarce d the Hind in task where
vision is compard with toud sirce visudimpaired peopé are vey heterogenemi(they vary
in age educaion leve| socid and living experiene and cannd be compard with
blindfolded-sightd peoplein equaterms) and sud tasls may refled the introspetion o the
sighted At the sametime, it is wise © appeciae the pegformarce d the Hind, accordng to
the specific noddity of the hapic senserd d the Hindness.

Notwithstanding the drawngs usel hee were hos represeing visua depiction of
3D objects congeritally blind peopé were capablefaorred naming then afte they were
trained with plana configurdions This $iows thd touch can acquire knowledg from two-
dimensond patterrs and thd blind peopé can gain afdities, more canmonly developed in
the sghted individuals if the formes ae given adequattime and pradice.

Training with raisedline picturs mg hawe stongly helped then memorze the
configuraions and to developa pictorid memoy which enabled thm to recmgnize the
pictures even when thes picture wee in a differert orientaton.

As abjects wee trained they started makig sene d the pictures even when they
only toucheda pat of it. This siggess thd sone pars d a drawng can be mea full enough
to dlow individuak  male sensefathe complete picturenithou having to go oveit all.

We bdieve tha more long-tem sudies sould be caried ou in orde to se | these
findings ae @nfirmed as wdl as b chedk wha is mos relevan for a tadile reogrition in a
tangibke drawng, by the Hind.

It is alvisabk thad a hapic, pictorid languag be develped to help Bind individuals
lean the visud pictorial languag@ with its cnvertions and pecuiarities.

As evey ore else the mngeritally blind peopé havepotertials tha can and mg be
developed whethe the® potertials hae alreay been manifested 0 not Among these
potertials, it is the alility of making sens d two-dimensond pictures It is our duty to help
them devebp such attity, providing them with prope tools and knowledg t© lean and/or
devebp strategie tha will enabk then to read such goal.
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