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Abstract

The attemptsof a personwith low vision to learn Chineseasa secondlanguageraisedissuesn
typograply and human-computemteraction. This paperdescribessuch issuesand attemptsto
addresshem.

1 Introduction

Languageclassesandself-studycoursegendto rely on written documentswhich arenotin aform
thatis easilyaccessibléo peoplewith print disabilities(blindnesspartial sight,andsomeforms of
dyslexia). Chineseasa secondanguagepresentgarticulardifficultiesbecausé is noteasyto create
large-printversionsof thenotesaswill beexplainedbelon. Sinceit is not alwaysfeasibleto obtain
ateachewith theability andresource$o make specialallowancedor print-disabledstudentsit can
bebeneficiako provide thelearnemwith meansf addressindpis or herdifficultieswithout requiring
largeamountf specialassistance.

Thispaperdiscussetwvo separatapproachem assistingvith theproblem—thecreationof acourse
without written notes,andthe creationof specially-adaptedotesfor peoplewith print disabilities.
The authorhasmultiple sight difficulties (including limited acuity, lossof peripheralvision and
problemswith tracking),andhasbeenlearningMandarinChineséor approximatelyl2 months.

2 Theaudio-only approach

Most self-studycoursegely on written documentsif they do containan audiocomponenthenit
is to supplementhe written courseandit is moredifficult to useon its own. Thereareexceptions,
suchastheexpensve Pimsleuf] serief courseshatoperatesntirelyfrom audio(Diepetal.,2000.
Thesecourseddraw on appliedpsychologyto aid the acquisitionof the foreignlanguageandthe
memorytechniquesisedrequireanaudio-onlypresentation—writtematerialsvould interferewith
theprocessaindarethereforeomittedfrom thecourse.As a side-efect,thesecoursesarecompletely
accessibleéo peoplewith print disabilities,solong asthey canuseaudio. However, the prepared
coursenly go sofar; oncethe endof the courseis reachedit is unclearhow to proceedfurther
without usingbooks.

This authorreverseengineeredh languageCD-ROM (Kan & Wilson,1998 and re-ssequencedhe
soundsamplego mimic thetwo primarytechnique®f the Pimsleurcourse—graduated-inteahre-
callandtheprincipleof anticipation.Eachlessoris plannedy abin{packingalgorithmwith comple



constraintbasedn thetiming usedin Pimsleur SincePimsleurrecommendthatthetapecontrols
arenot usedthe programhasno userinterface(it cannotbe controlled);it simply runsin theback

groundplayingsamplego the loudspeakrs. The programwasrun for 30 minuteseachday, sazing

its progresaftereachrun. Eachday’slessorintroducediv enewv wordsandrevisedrecentlylearned
andolderwords;new wordswererepeatedanorefrequentlyandthewordswereprecededby prompts
in thelearnersfirst languagéo give thelearneranopportunityto recallandspeakhembeforethey

areconfirmed. Thecodeis approximately600linesof Python.

Theresultingcoursemakesno attemptto teachgrammarit is limited to vocaklulary building. How-
ever, thatis themostimportanttaskfor ongoinglanguageacquisition(afterthe foundationhasbeen
laid).Sincetheprogramwill useary soundsamplesinditsvocalularycanbeprogressiely expanded,
theauthorwasableto constructanongoingcoursewith theaid of native friendswhowerewilling to
recordnew words. Althoughthisis speciabssistancéheamounbf timerequireds minimal,andthe
nativesdonothaveto betrainedteachergalthoughit helpsif they articulatewell). Sincethelearnelis
involvedin therecordingprocessthevocahularythatistaughtcanbetailoredto thelearnersinterests,
andcantheoreticallypeexpandedndefinitelysolongasco-operatve nativespealersareavailable. In
thiscasehevocalularydatabaseasexpandedvheneerit waspossibleo obtainarecordingsession
with anative;thiswasusuallythelimiting factorin thelearnersprogress.

2.1 Sound-editing software

Oneissuethatwasraisedis theaccessibilityof digital audioeditingsoftware. Theprogramrequired
eachsampledvordto bein aseparatsoundfile. However, sincethelearnemwishedto minimisehis
demandnthenative spealers hepreferredo make a continuousecordingof theentiresessiorand
editit laterto isolatetheindividual samples.This proveddifficult becaussoundeditingsoftwareis
graphicalandreliesonintensive mouse-basedperations.

Consequentlytheauthorimplemented separat@rogramthatactsasa non-graphicasoundeditor;

while therecordings beingplayed variouskeystrokesareavailableto indicatewhatshouldbedone
with thesoundg.g. “starta new samplehere”or “discardthe currentsample” Sincethiswasbased
onreactiortimes,asecondattemptwasoftenneededbut theoveralltaskwascompletedmuchmore
quickly andwith lessirritation; only in rarecasesasit necessaryo invoke the graphicaleditorto

trim asamplemorefinely.

This methodimposesa restrictionon the orderof thewordsspolen. Sincewordsin thetargetlan
guagemustbe correlatedwvith wordsin thelearnersfirst languageandsincethe editingis donein
realtime sothereis no time to type explicit labelsfor the samplesthe firstianguageand second-
languagevordsmustberecordedn thesameorderor interleaved. Thiswasnotnormallyaproblem,
but oneof thenative spealershaddifficulty understandinthisrequirement.

3 Adapting thewritten notation

Whenteachingwritten Chineseao WesternstudentsChinesecharacterareoftenwritten with small
pronunciationguides,and sometimeghe meaningof eachcharacteor groupof characterss also
writtenin thelanguageof thestudent.



Thereareseveralsystemdor indicatingpronunciationsomeusespecialphoneticsymbols(suchas

zhuyin)andothersemploy theLatinalphabet.Theseinyin (alphabeticalyystemsiseeithermumbers
or specialaccentdo indicatetonal inflection,andthey usevariousdifferentspellingsthat are not

alwaysintuitive to Englishpeople(thisis acommonsourceof badpronunciation)Differentstudents
preferdifferentpinyin systemsandmary beginnerspreferto devisetheirown systemdor privateuse
andthen“wean”themselesontothestandarahotation. Suchweaningsusuallydoneby writing both

notationsn parallelandprogressiely deletingpartsof theprivatenotationaccordingo thestudents

progressthesamemethodcanbe usedto progressowardreadingthe Chinesecharacterslirectly.

If alearnerwishesto participatein a Chinese-languagevent,his or her notesmight containfour
differentnotationsn parallel—Chineseharacterginyin, thestudentsfirstlanguageandtheprivate
notation(s)If thetext is a songor a presentatiothentheremight beadditionalnotationgo indicate
musicor presentationgkchniques.

3.1 Requirements

3.1.1 Disproportionate scaling

The*“ruby” system(“Line compositiorrules”, 1995 of writing smallprint pinyin abose thecharae
tersisdifficult for partially-sightedreaderslf it is enlagedwithoutadjustmenthentheresultcanbe
unweildy—wherthesmallercharacterareareadablesize thelargercharacterbecomesxcessvely
large. Consequentlythe relative differencebetweerthe sizesof charactersnustbe reducedwvhen
largeprintis used.

3.1.2 Tracking

Peoplewith certainsight conditionscanlosetrack of which line they arereading;this problemis
accentuatewhentherearemary notationsn parallelandit is easyto becomé'lost”, particularlyat
line andpageboundariesIf therelative differencesn sizesof the notationsarereducedn accord
with the above requirementthenthis accentuatethe trackingproblem. In addition,if weaningis
in progresghensomelineswill have missingwords,forcing the readerto frequentlylook for the
informationin differentlines;if thereaderhasa trackingproblemthenthiswill make thetext very
difficult to readaloudat anacceptablpace.

This authoraddressetrackingby applyingthe Gestaltlaws of perception.The differentnotations
areprintedin differentcolours,helpingto differentiatethem (shade®f grey canalsobe effective);
they werethenbroughtvery closetogether(almostoverlapping)to make it easierto move from
onenotationto anotherandto leave a moreobvious spacebetweerthe blocksof lines. Theuseof
colourto differentiatethe notationscompensatetbr the crowding thatwould otherwiseresultfrom
their clustering.

Asafurtheraidtotrackinggapsn thenotationof primaryfocusarefilled by duplicatecopiesof other
lines. For example|f thereadeiis primarily usingthe pinyin, but someof it is missingbecausehe
readeishouldknow thecharacterghenthesecharacterarecopiedinto thegapsonthepinyin line,so
thatit is not necessaryo look away from thatline to find them. Thisis particularlyusefulif thetwo
notationsarenot adjacenbecause¢helearnerfeelsthatothernotationgsuchasthemeaningshould



becloserto the primaryfocusatthis stage.

3.1.3 Production

Typesettingparallellinesusuallyrequiresspecial-purpossoftware,which is difficult to adaptto the
aborerequirementsAlternatively thepositioningcanbedonegraphicallyeitherwith handwritingor
agraphicawordprocessobut thisis arduoudor thesight-impairedearnerto dowithoutassistance.
Using a corventional Chineseinput methodwas also challenging. Consequentlynew software
wasneeded.

3.2 Implementation

A customisedChineseinput methodwas producedby extendingthe Emacseditor; this allows a
dictionaryto be searchedising either pinyin or Englishto obtainthe Chinesecharactersand it

candisplaysuitablylargetext. Oncea desiredentryis locatedthe entiredictionaryentry (whichis
brief) is usedasa startingpoint for the parallelnotationgcharacterg:-nglishandpinyin), andsome
privatenotationis generate@utomaticallyfrom thepinyin by usingthelearnerspreferrede-writing
rules. Hencethe productionof a documents largely a seriesof dictionarysearchesvith a little

subsequerediting.

If Chinesecharactertave alreadybeenprovidedthenit canbeunclearhow they shouldbegrouped
into words(which canbeformedof two or morecharactersygndin this caseit is usefulto keepthe
pinyin togethersothatits groupingcanbechangedyjuickly (for example by replacinga spacewith a
hyphen) Sometime&£hinesecharactermaynotbeavailableatall. If theinputhasbeerprovidedby
othersthenit maybein a moreesoteridormat,suchassonglyrics, wherea line of pinyin is placed
above aline of charactersandpairsof linesfrom differentstanzasreinterleaved.

The authors transformatiorframevork 4ADML (Brown & Robinson2002 allows this input to be
transformednto the languageof the Chinese-capablgpesettingpackageCIK-HATEX for layout.
4DML usesa “model” (outline) of the desiredoutput,which facilitatesadjustingthe notationas
needed—théonts,spacingcoloursprderof lines,andstateof weaningwhichcharacterandwhich
aspect®f pinyin areassumedo beknown) mightall changeover time andacrosglifferentstudents,
andthereareotherrequirements collaboratvesettingsuchasallowing morespacdor handwritten
corrections.Thesechangesireachieredby adjustinghemodel. A differentmodelwasusedto send
theoutputasplaintext for a Chinese-capablemailclient.

In figure 1, the blue privatenotationhasmostly beentaken away anda few Chinesecharactersire
assumedo beknown. Syllableseparatiomots(which arenot standardn Chinesehave beenused,
ashave parentheset® indicatea higherlevel of grouping.

4 Conclusion

Thispapemdiscussetwo approachet addressingrint disabilitiesin languagdearning. Theauthor
successfullyusedthem to learn Chineseand participatein Chinese-languagevents. This is an
ongoingprocessandfuture refinementarepossible. The approachedemonstratéow technology
andnotationaltransformationsanbe usedto allow a disabledpersornto participatein societymore
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Figurel. Exampleof analternatve notationfor learningChinesen largeprint. (Box
representthesheebf papershovn herel/9actualsize.)

independently They alsopotentiallydemonstrattow addressinghe needsof disabledpeoplecan
improvelife for others—the@uthorhashadseveralrequest$or copieof thesoftware(but thelegality
of distributinga derivative of the Pimsleurmethodis unclear)lt is possiblethatapproachesuchas
thesewill becomemoremainstreanasthe needfor universaldesignin educatioris recognised.
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