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Abstract

The attemptsof a personwith low vision to learnChineseasa secondlanguageraisedissuesin
typography and human-computerinteraction. This paperdescribessuch issuesand attemptsto
addressthem.

1 Introduction

Languageclassesandself-studycoursestendto rely on writtendocuments,which arenot in a form
that is easilyaccessibleto peoplewith print disabilities(blindness,partialsight,andsomeformsof
dyslexia).Chineseasasecondlanguagepresentsparticulardifficultiesbecauseit isnoteasytocreate
large-printversionsof thenotes,aswill beexplainedbelow. Sinceit is not alwaysfeasibleto obtain
a teacherwith theability andresourcesto makespecialallowancesfor print-disabledstudents,it can
bebeneficialto providethelearnerwith meansof addressinghisor herdifficultieswithout requiring
largeamountsof specialassistance.

Thispaperdiscussestwoseparateapproachesto assistingwith theproblem—thecreationof acourse
without written notes,andthecreationof specially-adaptednotesfor peoplewith print disabilities.
The authorhasmultiple sight difficulties (including limited acuity, lossof peripheralvision and
problemswith tracking),andhasbeenlearningMandarinChinesefor approximately12months.

2 The audio-only approach

Most self-studycoursesrely on written documents;if they do containanaudiocomponentthenit
is to supplementthewritten courseandit is moredifficult to useon its own. Thereareexceptions,
suchastheexpensivePimsleur seriesof coursesthatoperateentirelyfrom audio(Diepetal.,2000).
Thesecoursesdraw on appliedpsychologyto aid the acquisitionof the foreign language,andthe
memorytechniquesusedrequireanaudio-onlypresentation—writtenmaterialswould interferewith
theprocessandarethereforeomittedfrom thecourse.As aside-effect,thesecoursesarecompletely
accessibleto peoplewith print disabilities,so long asthey canuseaudio. However, the prepared
coursesonly go so far; oncethe endof the courseis reached,it is unclearhow to proceedfurther
withoutusingbooks.

This authorreverse-engineereda languageCD-ROM (Kan& Wilson,1998) and re-sequencedthe
soundsamplesto mimic thetwo primarytechniquesof thePimsleurcourse—graduated-interval re-
callandtheprincipleof anticipation.Eachlessonisplannedbyabin-packingalgorithmwith complex



constraintsbasedon thetiming usedin Pimsleur. SincePimsleurrecommendsthatthetapecontrols
arenot used,theprogramhasnouserinterface(it cannotbecontrolled);it simply runsin theback-
groundplayingsamplesto theloudspeakers. Theprogramwasrun for 30 minuteseachday, saving
itsprogressaftereachrun. Eachday’slessonintroducedfiv enew wordsandrevisedrecently-learned
andolderwords;new wordswererepeatedmorefrequently,andthewordswereprecededbyprompts
in thelearner’sfirst languageto give thelearneranopportunityto recallandspeakthembeforethey
areconfirmed.Thecodeis approximately600linesof Python.

Theresultingcoursemakesnoattemptto teachgrammar;it is limited to vocabularybuilding. How-
ever, thatis themostimportanttaskfor ongoinglanguageacquisition(afterthefoundationhasbeen
laid).Sincetheprogramwill useany soundsamplesanditsvocabularycanbeprogressivelyexpanded,
theauthorwasableto constructanongoingcoursewith theaidof nativefriendswhowerewilling to
recordnew words.Althoughthisisspecialassistance,theamountof timerequiredisminimal,andthe
nativesdonothavetobetrainedteachers(althoughit helpsif they articulatewell).Sincethelearneris
involvedin therecordingprocess,thevocabularythatistaughtcanbetailoredtothelearner’sinterests,
andcantheoreticallybeexpandedindefinitelysolongasco-operativenativespeakersareavailable.In
thiscasethevocabularydatabasewasexpandedwheneverit waspossibletoobtainarecordingsession
with anative;thiswasusuallythelimiting factorin thelearner’sprogress.

2.1 Sound-editing software

Oneissuethatwasraisedis theaccessibilityof digital audioeditingsoftware. Theprogramrequired
eachsampledword to bein aseparatesoundfile. However, sincethelearnerwishedto minimisehis
demandonthenativespeakers,hepreferredto makeacontinuousrecordingof theentiresessionand
edit it laterto isolatetheindividualsamples.Thisproveddifficult becausesoundeditingsoftwareis
graphicalandrelieson intensivemouse-basedoperations.

Consequently, theauthorimplementedaseparateprogramthatactsasa non-graphicalsoundeditor;
while therecordingis beingplayed,variouskeystrokesareavailableto indicatewhatshouldbedone
with thesound,e.g. “starta new samplehere”or “discardthecurrentsample”.Sincethiswasbased
onreactiontimes,asecondattemptwasoftenneeded,but theoverall taskwascompletedmuchmore
quickly andwith lessirritation; only in rarecaseswasit necessaryto invoke thegraphicaleditor to
trim asamplemorefinely.

Thismethodimposesa restrictionon theorderof thewordsspoken. Sincewordsin thetarget lan-
guagemustbecorrelatedwith wordsin thelearner’sfirst language,andsincetheeditingis donein
real-time so thereis no time to type explicit labelsfor the samples,the first-languageandsecond-
languagewordsmustberecordedin thesameorderor interleaved. Thiswasnotnormallyaproblem,
but oneof thenativespeakershaddifficulty understandingthisrequirement.

3 Adapting the written notation

WhenteachingwrittenChineseto Westernstudents,Chinesecharactersareoftenwrittenwith small
pronunciationguides,andsometimesthemeaningof eachcharacteror groupof charactersis also
writtenin thelanguageof thestudent.



Thereareseveralsystemsfor indicatingpronunciation;someusespecialphoneticsymbols(suchas
zhuyin)andothersemploy theLatinalphabet.Thesepinyin (alphabetical)systemsuseeithernumbers
or specialaccentsto indicatetonal inflection,andthey usevariousdifferentspellingsthat arenot
alwaysintuitivetoEnglishpeople(thisisacommonsourceof badpronunciation).Differentstudents
preferdifferentpinyin systems,andmany beginnersprefertodevisetheirownsystemsfor privateuse
andthen“wean”themselvesontothestandardnotation.Suchweaningisusuallydonebywriting both
notationsin parallelandprogressivelydeletingpartsof theprivatenotationaccordingto thestudent’s
progress;thesamemethodcanbeusedto progresstowardreadingtheChinesecharactersdirectly.

If a learnerwishesto participatein a Chinese-languageevent,his or her notesmight containfour
differentnotationsin parallel—Chinesecharacters,pinyin, thestudent’sfirst language,andtheprivate
notation(s).If thetext is asongor apresentationthentheremightbeadditionalnotationsto indicate
musicor presentationaltechniques.

3.1 Requirements

3.1.1 Disproportionate scaling

The“ruby” system(“Line compositionrules”,1995) of writing small-print pinyin above thecharac-
tersisdifficult for partially-sightedreaders.If it isenlargedwithoutadjustmentthentheresultcanbe
unweildy—whenthesmallercharactersareareadablesize,thelargercharactersbecomeexcessively
large. Consequently, therelative differencebetweenthesizesof charactersmustbereducedwhen
largeprint is used.

3.1.2 Tracking

Peoplewith certainsight conditionscanlosetrack of which line they arereading;this problemis
accentuatedwhentherearemany notationsin parallelandit is easyto become“lost”, particularlyat
line andpageboundaries.If therelative differencesin sizesof thenotationsarereducedin accord
with theabove requirement,thenthis accentuatesthe trackingproblem. In addition,if weaningis
in progressthensomelineswill have missingwords,forcing the readerto frequentlylook for the
informationin differentlines;if thereaderhasa trackingproblemthenthiswill make thetext very
difficult to readaloudatanacceptablepace.

This authoraddressedtrackingby applyingtheGestaltlawsof perception.Thedifferentnotations
areprintedin differentcolours,helpingto differentiatethem(shadesof grey canalsobeeffective);
they werethenbroughtvery closetogether(almostoverlapping)to make it easierto move from
onenotationto anotherandto leave a moreobviousspacebetweentheblocksof lines. Theuseof
colourto differentiatethenotationscompensatedfor thecrowdingthatwould otherwiseresultfrom
theirclustering.

Asafurtheraidtotracking,gapsin thenotationof primaryfocusarefilled byduplicatecopiesof other
lines. For example,if thereaderis primarily usingthepinyin, but someof it is missingbecausethe
readershouldknow thecharacters,thenthesecharactersarecopiedinto thegapsonthepinyin line,so
thatit is notnecessaryto look awayfrom thatline to find them. Thisis particularlyusefulif thetwo
notationsarenotadjacentbecausethelearnerfeelsthatothernotations(suchasthemeaning)should



becloserto theprimaryfocusat thisstage.

3.1.3 Production

Typesettingparallellinesusuallyrequiresspecial-purposesoftware,which is difficult to adaptto the
aboverequirements.Alternativelythepositioningcanbedonegraphically,eitherwith handwritingor
agraphicalwordprocessor,but thisisarduousfor thesight-impairedlearnerto dowithoutassistance.
Using a conventionalChineseinput methodwas also challenging. Consequently, new software
wasneeded.

3.2 Implementation

A customisedChineseinput methodwasproducedby extendingthe Emacseditor; this allows a
dictionary to be searchedusingeither pinyin or English to obtain the Chinesecharacters,and it
candisplaysuitablylargetext. Oncea desiredentryis located,theentiredictionaryentry(which is
brief) is usedasa startingpoint for theparallelnotations(characters,Englishandpinyin), andsome
privatenotationisgeneratedautomaticallyfrom thepinyin byusingthelearner’spreferredre-writing
rules. Hencethe productionof a documentis largely a seriesof dictionarysearcheswith a little
subsequentediting.

If Chinesecharactershavealreadybeenprovidedthenit canbeunclearhow they shouldbegrouped
into words(whichcanbeformedof two or morecharacters),andin thiscaseit is usefulto keepthe
pinyin togethersothatitsgroupingcanbechangedquickly (for example,by replacingaspacewith a
hyphen).SometimesChinesecharactersmaynotbeavailableatall. If theinputhasbeenprovidedby
othersthenit maybein a moreesotericformat,suchassonglyrics,wherea line of pinyin is placed
abovea line of characters,andpairsof linesfrom differentstanzasareinterleaved.

The author’s transformationframework 4DML (Brown & Robinson,2002) allows this input to be
transformedinto the languageof the Chinese-capabletypesettingpackageCJK–LATEX for layout.
4DML usesa “model” (outline) of the desiredoutput,which facilitatesadjustingthe notationas
needed—thefonts,spacing,colours,orderof lines,andstateof weaning(whichcharactersandwhich
aspectsof pinyin areassumedto beknown)mightall changeover timeandacrossdifferentstudents,
andthereareotherrequirementsin collaborativesettingssuchasallowingmorespacefor handwritten
corrections.Thesechangesareachievedby adjustingthemodel. A differentmodelwasusedtosend
theoutputasplain text for aChinese-capableemailclient.

In figure1, theblueprivatenotationhasmostlybeentakenaway anda few Chinesecharactersare
assumedto beknown. Syllableseparationdots(whicharenot standardin Chinese)havebeenused,
ashaveparenthesesto indicateahigherlevel of grouping.

4 Conclusion

Thispaperdiscussedtwoapproachestoaddressingprint disabilitiesin languagelearning.Theauthor
successfullyusedthem to learn Chineseand participatein Chinese-languageevents. This is an
ongoingprocessandfuturerefinementsarepossible.Theapproachesdemonstratehow technology
andnotationaltransformationscanbeusedto allow a disabledpersonto participatein societymore
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(ȳıng·wén
English� �

shū·xiě
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Figure 1. Exampleof analternativenotationfor learningChinesein largeprint. (Box
representsthesheetof paper, shown here1/9actualsize.)

independently. They alsopotentiallydemonstratehow addressingtheneedsof disabledpeoplecan
improvelife for others—theauthorhashadseveralrequestsfor copiesof thesoftware(but thelegality
of distributinga derivativeof thePimsleurmethodis unclear).It is possiblethatapproachessuchas
thesewill becomemoremainstreamastheneedfor universaldesignin educationis recognised.

Acknowledgement: The author is supportedby a studentshipfrom the UK’s Engineeringand
PhysicalSciencesResearchCouncil(EPSRC).

References

Brown,S.S.,& Robinson,P. (Mar2002).AutomaticallyRearrangingStructuredDatafor Customised
Special-NeedsPresentations. In Keates,S., Clarkson,P. J., Langdon,P., & Robinson,P. (Eds.),
Universal Access and Assistive Technology: proceedings of the Cambridge Workshop on UA and AT,
pages109–118.

Diep, M. L. et al. (2000).Chinese (Mandarin). PimsleurLanguagePrograms. Simon & Schuster
Audio. Similarcoursesareavailablefor otherlanguages.

Kan,Q.,& Wilson,D. (1998).Colloquial Chinese CD-ROM. Routledge.

JapaneseStandardsAssociation.(1995).Line composition rules for Japanese documents. JIS X
4051–1995.


