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Abstract

The MachineTranslationcourseat Dublin City University is taughtto undergraduatestudentsin Applied Computational
Linguistics,while Computer-AssistedTranslationis taughton two translator-training programmes,oneundergraduateand
onepostgraduate.Given the differing backgroundsof thesesetsof students,the coursematerial,methodsof teachingand
assessmentall differ. Wereporthereonourexperiencesof teachingthesecoursesoveranumberof years,whichwehopewill
beof interestto lecturersof similarexistingcourses,aswell asproviding areferencepoint for otherswhomaybeconsidering
theintroductionof suchmaterial.

1 Introduction

This paperdescribesthe teachingof MachineTranslation
(MT) coursesin one academicinstitution to two setsof
studentswith different backgrounds.One of the authors
teachesa final yearundergraduateclassin MT to Applied
ComputationalLinguistics(ACL) students,while theother
teachesacoursein TranslationTechnologyto postgraduate
studentsin TranslationStudies(TS), andhasinput into a
similarundergraduatecourse.

Giventhediffering demandsof bothsetsof students,as
well as their different backgrounds,we develop a useful
distinction in this paperof users versusdevelopers. It is
the casethat mainstreamlinguistsandtranslatorsmay in-
creasinglybeexpectedto usecomputerassistedtechnology
(CAT) in their jobsastranslators.This mayalsobetrueof
thoseACL studentswhoview theircareersasmoretransla-
tion oriented.Thereis, however, anexpectationthat those
studentswhotakeupemploymentasprogrammersor aslo-
calisationengineerswill be ableto designandimplement
new aswell asexisting technologyin thelanguageprocess-
ing industry.

We provide a summaryof the academicbackgrounds
of both setsof studentstogetherwith a summaryof their
employmentexpectationswhenthey leaveDublin City Uni-
versity(DCU).WethendescribetheMT andCAT syllabiof
thetwo courses.Beingaimedatdifferentstudentsondiffer-
entprogrammesof study, thereareasexpectedanumberof
componentsin eachcoursewhich would not beconsidered
asinterchangeablebetweenthetwo degrees.Nevertheless,
there is someoverlap betweenthe two programmes,but
evenheresuchmaterialis taughtandassessedin different
ways. We shall alsoaddressthe questionsof appropriate
textbooksandsoftwarefor eachsetof students.We con-
cludeby presentinga numberof dimensionsalongwhich
ourMT/CAT coursesdiffer.

2 Teaching MT to Computational Linguistics
Students

If nothing else, the one overriding intention of the ACL
coursein MT is to equipthestudentswith sufficient back-
groundmaterialthat they may be ableto talk contentfully
and accuratelyaboutCAT and MT. Despitethe field be-
ing relatively maturenowadays,it remainsregrettablethat
muchmisinformationis still to beheardatconferencesand
seenon theweb. Theold chestnutof MT replacingtrans-
lators is still heard,and unfortunatelytaughtto students,
by peoplewho oughtto know better. Translationsoftware
is aswidely availablenow as it hasever been,but devel-
operscontinueto overhypetheir productswith misleading
advertising.Integralto ourpositionsaslecturersin thefield
comestheresponsibilityto accuratelyreportthestateof the
art in the area,so thatnewcomersto the field—astransla-
tors, languageengineersor instigatorsof languagepolicy
bothin industryandatgovernmentallevel andbeyond—do
notcomepre-armedwith thefalseexpectationswhichhave
harmedour areain thepast.It is our job, and,we hope,the
outcomeof workshopssuchas this, to correctsuchfalse
impressionsandleadto animprovementin theoverall per-
ceptionof theareaof MT. Thoseof uswhohavedeveloped
MT systemsin the past and demonstratedthem in vari-
ous fora can only hope that the daysof someonetyping
in a 50-word sentenceconsistingof stringsof auxiliaries,
prepositionalphrasesandcontainingellipses,andthe sys-
tem eitherkeelingover or elsecomingup with a hopeless
‘translation’ after someminutes,followed by our system
testeruttering“MT is not for me!”, arelonggone.

2.1 Academic Background
The ACL studentshave a strongbackgroundin program-
ming,languageskillsandgoodcompetencelevelsin formal
linguisticsandnaturallanguageprocessing(NLP). Thede-
greeis in its tenthyearof existenceand is well regarded



by the languageprocessingindustry in Ireland and else-
where.Accordinglythestudentshaveno problemsin find-
ing appropriateemployment,whetherthisbeprogramming
orientedor gearedmoretowardsthe languagecompetency
side.

The ACL degreeat DCU is a four yearprogrammeof
study. In the first two yearsthe studentsreceive tuition in
procedural(Java) and declarative programming(Prolog),
Perl for corpusmanipulationandCGI programming,and
AlgorithmsandDataStructures.They alsoreceive tuition
in theirchosenforeignlanguage(French,Germanor Span-
ish), aswell asclassesin TranslationandCultureandSo-
ciety. On theNLP side,they aretaughtLogic, Maths,and
Statistics,Introductionto Linguistics(Phonetics& Phonol-
ogy, Syntax& Semantics,Morphology),CorpusLinguis-
tics,Artificial Intelligence,moreadvancedcoursesonSyn-
taxandSemantics,aswell ascoursesonComputabilityand
Complexity, ParsingandStatisticalNLP. They spendyear
3 of thedegreestudyingatauniversityin aFrench,German
or Spanishspeakingcountry.

2.2 MT Syllabus and Assessment

The courseis taughtover 20 weeks,with 40 hoursof lec-
turesand30 hoursin computerlabs. The primary inten-
tion, asstatedabove,is to providestudentswith abalanced
view of the stateof the art of MT in the new millennium.
Accordingly, thefirst sectionof thecourse‘levelstheplay-
ing field’, illustratingsomeof theseunfortunateadvertising
claims,andreportingonandcorrectingsomeof thepopular
misconceptionsaboutMT (cf. Arnold et al., 1994:6–12).
To paraphraseoneof Arnold et al.’s (ibid) examples,we
point out that MT (and CAT) systemsare bestsuited to
repetitive material such as manuals,whereaswe do not
foreseethere being a time where Shakespearemight be
translatedautomatically. Given this, aswell as the sheer
volumeof materialto betranslated,thereis no reasonwhy
translatorsandMT systemscannotco-exist.

Wefollow onby showing thatMT systemscanbeuseful,
but perhapsonly if they areusedin theright manner. That
is, studentsaremadeawarethatall systemscanbeexpected
to show an overall improvementin quality (measuredin
termsof accuracy and fidelity) if notionsof sublanguage
andcontrolledlanguagearetakeninto account.In thiscon-
text weshow thatmerelyamendingtheinput (from passive
to active, say) may causetranslationquality to improve
significantly. Oneof the students’exercisesis to build a
critiquing systemwhich highlightspossibleproblemswith
certaininput texts (sentencestoo long, possibleambiguity,
presenceof compoundsetc.),andstudentsarethenasked
to rewrite thetextssothatnosucherrorsor warningsensue
while at the sametime maintaining(asmuchaspossible)
themeaningof the text. Furthermore,studentssooncome
to realise that even a linguistically impoverished,direct
MT systemmaybeusefulin certainsituations(for gisting,
wherewe do not have sufficient competencein the source
language,say).

The restof the courseis divided into two large chunks,
on rule-based(RBMT) and statistical translation. With

respectto RBMT, we focus on TransferversusInterlin-
gualapproaches,examiningdifficult translationalphenom-
ena(suchasrelation-changing,or headswitchingcases)as
well aspossibleintermediaterepresentationsfor suchdata
in eachsystem. Studentswrite simple parsers,one with
the augmentedsyntacticfeaturesthat might be found in
a transfer-basedsystemand the other with more seman-
tic information typical of interlingual approaches.Even
for small datasetsthey quickly becomeaware of the lin-
guistic knowledge acquisitionproblem that designersof
RBMT systemsareconfrontedwith. Onthestatisticalside,
we show why large, goodquality, representative bilingual
corporaare a sine qua non for suchapproaches,and hy-
pothesizeways in which suchcorporamight be extracted
automaticallyfrom the Web. We thenlook in somedetail
at the major alignmentalgorithmswhich have beenpub-
lished(Brown et al., 1991,Gale& Church,1993;Kay &
Röscheisen,1993),prior to lookingatTranslationMemory
(TM), Example-basedMT (EBMT, cf. Somers,1999)and
otherapproachesto statisticalMT (Brown etal., 1990).

Each4th yearACL studentis requiredto producea sub-
stantialNLP projectin anareaof their choosing.Many of
thestudentsopt for anMT project.Someexamplesof this
year’sprojectsinclude:

� Complex Lexical Transferin MachineTranslation;

� On-lineDialogueTranslationfor MonolingualUsers;

� Using Data-OrientedParsing for a Statistics-based
MachineTranslationSystem;

� Translatorfor Spanishto EnglishWeatherReports;

� Developmentof anExample-basedMachineTransla-
tion Tool;

� A MachineTranslationSystemfor Recipes.

It can be seen,therefore,that the theoreticalbackground
provided to thesestudentsin the courseon MT enables
themto write sizeableMT systemsof reasonablecomplex-
ity. It is for thisreasonthatweview suchstudentsprimarily
asdevelopersof MT systems.

3 Teaching MT/CAT to Translators
Dublin City University has two translator-training pro-
grammes,one undergraduateand one postgraduate.Un-
dergraduatestudentstakeacoremodulein translationtech-
nologyin fourthyear. Thismodulecovers24contacthours,
all deliveredin computerlabs.Postgraduatestudentstakea
doublemodule(48contacthours)in translationtechnology,
againin computerlabs,anddeliveredat the beginning of
their one-yeartaughtcourse.Postgraduatesget morecon-
tacthoursfor two reasons:firstly weassumethatthey have
alreadyreacheda certainlevel of competencein their non-
native languages,andno longerneedformal instructionin
theselanguages.This freesup time to concentrateon is-
suesthat relatemoreimmediatelyto the working life of a
translator. Secondlywe cannotassumethat postgraduates
havethesamelevel of experiencein usingcomputersasun-
dergraduates,andtypically spendthefirst coupleof weeks



gettingpostgraduatesup to scratchon operatingsystems,
file management,characterhandling,etc. The bulk of the
postgraduatecoursecoversCAT, especiallyTM and MT.
From the next academicyearonwardsmore time will be
devotedto translationworkflows (cf. Sprung,2000),anda
morein-depthlook at MT, includinguseof controlledlan-
guage.

3.1 Academic Background
By the time translationstudentscometo study CAT/MT
they canbeexpectedto befamiliarwith theWindowsoper-
atingsystem(but notnecessarilyany otherOS),andto have
masteredthebasicsof file managementandWord for Win-
dows. Translationstudentstypically havenobackgroundin
mathematicsor statistics,no programmingexperience,and
little or no training in formal or computationallinguistics.
They can,however, beexpectedto haveexcellentcommand
of their sourceandtargetlanguages,andto have thetrans-
fer skills requiredto translatebetweenthe two. They are
normally well practisedresearchers,usedto gettingup to
speedin the intricaciesof the specialisedareasin which
they have to translate. They arealsoalert to nuance,the
importanceof cohesionandthematicstructurein creating
texture,andtherolesthat textual function,target language
audienceandtext typemight play in makinglow andhigh-
level translationdecisions.

All the above-mentioned(non-computer) skills are
highly valuedin (human)translationcircles,andboth lin-
guistic and computerskills canusefully be transferredto
CAT, but they may not necessarilybe adequatein scenar-
ios involving MT. In fact,somecommentatorswouldargue
that the traditional values instilled in studenttranslators
aresomehow at oddswith the requirementsof workplaces
whereMT is thenorm(cf. Scḧaler, 1998). While it is true
thenthat the useof CAT tools suchasTM reliesto a cer-
tain extent on translatorsextendingtheir traditional skills
without having to rethinktheir traditionalvalues,this does
notapplyto theuseof MT by translators.Having saidthat,
theuseof CAT toolsdoesraisesomeinterestingquestions
relatingto translators’self-imageandremuneration,ques-
tionsthatshouldnotbeignoredin translatortraining.

3.2 CAT Syllabus and Assessment
Studentsare introducedto the basic conceptof TM in
a practical sessionwhere they use Trados’s Translators
Workbench to translatetwo shorttexts, typically anexcerpt
from promotionalmaterialfor a new softwarerelease,and
an ‘update’ of the sametext, with minor or major adjust-
mentsmadein a numberof sentences.Studentsfirst create
a TM databaseto storesourceandtargetsegmentsasthey
proceedthroughthe translationjob. As the TM database
is initially empty, andthe potentialfor matchingbetween
it andthe sourcetext accordinglylimited, thepedagogical
focusin translatingthefirst text is on sourcetext segmen-
tation. Studentslearnby inductionhow the softwareseg-
mentssourcetexts,andalsohow to overrideerroneousseg-
mentationdecisionsmadeby thesystem.(Sourcetexts are
chosendeliberatelyto createthepotentialfor suchsegmen-
tation errors.) In the secondtranslationjob, studentssee

thebenefitof having committedtheirpreviousjob to mem-
ory, astheTM beginsto throw up100%andfuzzymatches
with theupdatedsourcetext. As thesystemunexpectedly—
andinevitably, giventhedefault settingsandtheparticular
sourcetext—fails to givestudentsa fuzzy matchfor a seg-
mentwhich is very like onethey translatedin theprevious
texts,studentsalsolearnaboutfuzzymatchthresholds,and
how to changedefaultsettings.In subsequentlabhoursstu-
dentslearnhow to commitlegacy materialto memoryusing
Trados’sWinAlign tool. Herestudentsbecomeawareof the
importantrole playedin automaticalignmentby sentence
length,andparagraphandsentenceprogression.

In their assessment,studentscontinueto learn by do-
ing. The translationtask is scaledup to embracesome
thirty short sourcetexts, and studentsare asked first to
find out how usefultranslationmemorytechnologywill be
in completingthe translationtask. This allows us to in-
troducesourcetext analysistools, and to teachstudents
to distinguishbetweenrepeatedsegmentswithin texts or
families of texts (known as ‘repetitions’ in Trados),and
matchesbetweenmemoryandsourcetexts. The initial re-
sultsfrom the analysistool in Tradosshow the texts to be
not quite asrepetitive asonewould have expected.Once
thestudentshave translatedan initial batchof usuallyfive
texts, they thenrun the analysistool againto seewhether
they getfuzzymatchesbetweentheremaininguntranslated
sourcetexts and the segmentsthey have alreadycommit-
ted to memory. Again the resultsare disappointing,and
students’attentionstarts to focus on why this might be
the case. The answer, of course,is that texts that appear
repetitive to humanbeingsbecausetheir semanticcontent
is highly repetitive—asis the casewith the weatherfore-
castsusedin this exercise—mightnot be formally repeti-
tive, given the fact that humanbeingsdo not necessarily
say the samething in the sameway all the time. The fi-
nal stepin the assessmentinvolvesgettingthe studentsto
write guidelinesfor meteorologistson how to write TM-
friendly weatherforecasts.This partof theexercisemakes
the studentsreflect on issuesof controlled languageand
translatability, anddo so from the proactive vantagepoint
of onewho wishesto initiate the useof a certaintechnol-
ogy in thetranslationprocess.It alsodriveshomethepoint
that translationmemoriesrevolve aroundsourcetexts and
monolingualmatching,featuresthat tendto surpriseeven
seasonedtranslatorswho arenonethelessnew to this tech-
nology.

3.3 Non-technical Issues: Working Conditions
and Remuneration

Theuseof sourcetext analysistoolsin CAT alsoraisesthe
thorny questionof remuneration.Althoughthereareother
lessmercantilereasonsfor usingtranslationmemories(cf.
O’Brien,1998;Heyn,1998),clientswhorequesttranslators
to usethis technologyoftendo so in aneffort to cut costs.
They arguethat if sourcetexts arerepetitive, andif much
of thetranslationcansimplybepulledoutof memory, then
translatorsarenot entitledto receive thefull goingword or
line ratefor their work. Pricesfor translationjobsarethus
beatendown on the basisof the numberof repetitionsin
thesourcetext andof 100%matchesandfuzzy matchesin



memory. This approachto pricing translationsraisesinter-
estingethicalquestionsfor translatortrainers.Wewantour
studentsto haveagoodcommandof technologiescurrently
usedby translators,but why shouldwe encouragethemto
reducetheir own income,especiallygiven the investment
they will havehadto makein hardware,software,andtheir
own training? We approachthis issueby telling our stu-
dentshow professionaltranslatorsdealwith theprospectof
reducedpaymentfor their work: somerefuseoutright to
offer any discountbasedonmatchtype,althoughthey may
offer anhourly ratefor translationcompletedusinga trans-
lation memory;otherscomply with the client’s wishes,if
the client is particularlyvalued,or the translatorfor some
reasonfeelsshe/hehasno choicein thematter. In recount-
ing the experienceof professionaltranslators,we draw on
our personalexperienceof translationbureauxand agen-
cies,our contactswith professionalorganisationslike the
Irish Translators’ Associationandthe Instituteof Transla-
tion and Interpreting in theUK, andproductreviews pub-
lishedby well-known translatorsandsoftwarecritics like
MichaelBenis.1

Benis’s reviewsareparticularlyinstructive for otherrea-
sons: they emphasisethe importanceof good ergonomic
designof software in ensuringa comfortableand injury-
minimising work environment for translators;and they
contrastthe translationmemoryproductsof a numberof
different software companies,introducing an elementof
competitionbetweenproductsthatis difficult to orchestrate
within the confinesof a shortmoduleon a busyacademic
programme.

3.4 MT Syllabus and Assessment
MT also featureson our translator-training programmes.
Becauseof constraintsimposedby time, the availability
and cost of MT systems,and students’prior knowledge,
we concentrateon onePC-basedsystem,Globalink’sTele-
graph. Our (1996)versionof this productallows the user
to setcertaintranslationoptions(suchaschoiceof tenses)
andadaptationof lexica is possible.In addition,Altavista’s
implementationof Systran, whichcanbeaccessedover the
web, is widely used. (A further constraintthat appliesto
MT, but not to the useof translationmemory, is the lim-
ited or non-availability of certain languagepairs. There
is no commerciallyavailableMT systemthat handlesEn-
glish/Irish translation,for example.) Again the emphasis
is on learning by doing. Both Telegraph and Babelfish
provide reasonabletranslations,but enougherrorsare in-
troducedinto the translationprocessby both systemsthat
discussionpointsariseonthenatureof theroleof thetrans-
lator in thetranslationprocess,thetext typeto beusedand
the whole issueof automationandpre-/post-editing.Stu-
dentsaretypically askedto developa suiteof sentencesto
test the software’s performancegiven particularsyntactic
structures,lexical ambiguities,etc. Later, in their assign-
ment,studentscanchooseto runanumberof differenttexts
througheachsystemandcommentonhow thesystemtreats
the sameandotherdiscoursephenomena.Again students

1Many of which are available from the Atril-sponsoredwebsiteat
http://www.transref.org/.

areaskedto reflectonhow changingtheinputtext canfacil-
itatetranslationby machine.Oncethey have experienceof
whatMT canandcannotdo,studentscanreflectin a more
realisticandlessdefensive way on therole of machinesin
thetranslationprocess.

4 Comparison of the two Courses
It is ourcontentionthatif MT andCAT toolsareto beused
productively, thenstudentsneedto be informedasto pre-
cisely how and why they ought to be used. Accordingly
bothof usspendasizeableportionof ourrespectivecourses
making this clear, focussingon input strategies involving
notionsof controlledlanguageandsublanguage.This may
be exemplifiedby usingsystemswhich producerelatively
pooroutput.

While theultimategoalof theACL studentsis highqual-
ity output from MT systems,the TS studentsare more
interestedin CAT, andespeciallyTM tools. This canbe
contrastedwith theACL studentswho spendmoretime on
EBMT. WhilebothEBMT andTM requirealignedcorpora,
the TS studentsusethe built-in alignmenttool WinAlign,
whereasthe ACL studentsmay be expectedto write their
own alignmentsoftware.

Regardingknowledgerepresentationissues,in RBMT
systemsthe ACL studentsquestionhow lexica and large
rule setsmaybedeveloped,while TS studentsfocusmore
on TM examples,whereknowledgeof texts is paramount.

In sum, the ACL studentsareconcernedwith automa-
tion, while the primary focus for the TS studentsis user
interactionwith CAT tools.

4.1 Textbooks
We provide herea short commentaryof the appropriate-
nessof the major textbooksin the area. It is unfortunate
thatArnold et al. (1994)is out of print2. As statedabove,
we find the introductorysectionsof this volumeto beuse-
ful for both setsof students.Hutchins& Somers(1992)
is now ten yearsold, andwhile much of the background
materialremainsan excellent introductionto many of the
majorthemes,others(especiallythecasestudiespresented)
arenow ratherdated.Interestinglyperhaps,bothof ususe
differentsectionsof this book given the differentstudents
with whomweareconfronted.Thebackgroundmaterialon
linguisticsandcomputationalissuesare ignoredin teach-
ing MT to theACL students,giventheir prior exposureto
suchmaterialin previousyears.In contrast,thesesections
are useful to TS students,who have no in-depth formal
training in eitherof theseareas.The corechaptersof the
book, which centreon basic strategies, are presentedto
the ACL studentsto a deeperlevel than the TS students
receive, becausethis materialis moreimportantfor devel-
opers. The first threechaptersof Trujillo (1999)provide
essentialbackgroundto the TS students,which the ACL
studentshave receivedelsewhere.In contrast,thetechnical
discussionandPrologexamplesprovided in chapter6 are
excellentmaterialfor this lattergroup,whereasthis would
beratherdauntingfor theTS students.

2An electronic copy is available at
http://clwww.essex.ac.uk/MTbook/.



5 Concluding Remarks
In conclusion,wenotethatthedifferencebetweenteaching
MT/CAT to translatorsandcomputationallinguistsmani-
festsitself in at leastthreedifferentways:

� Weconcentrateon learningby inductionin thecaseof
thetranslatorswhereasdeductionis thestartingpoint
for computationallinguists;

� We focuson how technologyaffectsworking condi-
tions, pay andprofessionalself-imagein the caseof
translators,andon designandtechnicalimplementa-
tion issuesfor computationallinguists;

� Commerciallyavailableproductsaremoreimportant
for translatorswhereascomputationallinguists typi-
cally focusonexperimentalsystems.

Whileweteachtwo differentcoursesto two differentsets
of students,andwhile we have found it usefulto differen-
tiate betweenusersand developers,it shouldbe stressed
thateachsetof studentsis awareof how its corecompeten-
ciesaffectandindeedcomplementeachother’s.While they
arediscretegroupswithin DCU, they arelikely to interact
in professionalenvironmentsaftergraduating.Finally, we
trust thatour experienceswill beof interestto lecturersof
similar existing courses,as well as providing a reference
point for otherswho may be consideringthe introduction
of suchmaterial.
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