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Abstract

Welfracked theléyemovements[0f[1 8 [students ds theyfranslated
threeShort[texts [with[different[complexity[levels Tinder[three
differentfime[¢onstraints. Participants [with [fouch [fyping[skills
were found [folattend (morefolon[Screen text[than[participants
withoutfouch fyping[skills.[Time [pressure Wwas found fomainly
affect[fixations[on[the sourceltext, and[text complexitywas
found(fo [onlyaffectthe mumber(offixations on theSource(fext.
Overall, [it [(Was found[that[average [fixation[duration [Was longer
infthe [fargetfextlarealthaninhthelsourcefextlarea.

CR[ Categories:[] H.5.2[] [Information[] Interfaces[] and
Presentation]:[User [Interfaces [-[Evaluation/methodology; [(Input
deviceslandstrategies

Keywords:[eye[ tracking, [fixationJduration, [fixation “count,
translation, fime pressure, fext[complexity

10 Introduction

Eyelfracking[isConly[just[starting[to belappliedto translation
research, CbutCisCpromisingtoyield Cmuchmew [insight. COur
exploratoryland(éssentiallymaturalisticl€xperiment was[designed
tolstudyltheleffects[of fime pressureland fext [complexitylor [fext
‘difficulty’, Cseparately[Jand Cin Clcombination, Con Ctranslators’
fixations[inlal group [ofl subjects [Wwith[supposedly comparable
translation skills. (Welypothesized thatfouch fypists wouldhave
anladvantagelover less(skilled fypists in[that[they would (bedble
toldevote thore [donstant Visualattention folfexton thescreen.[As
altesultlof(this,[Weléxpected thatl[skilled [typists[might[belless
affected By(the dombination[oflincreasing/time(pressure [@nd [fext
complexitylthanless(skilled typists, (but[we[Wwere lincertainto
whatleéxtent this Wwould [show ipih[their [gaze behavior. (Qur main
interest was[tolseehow [Visual [attention Wwould be [distributedand
managed [under [constraints[thatCarepart"of [ imany[translators’
everydaylexperience.

2[(1Background

Eyeltracking, when(applied folthe studylofireading, las(generally
beenlapplied(folteadingloflindividual words, [Sentences or [fexts
(cf.Rayner (& [Pollatsek([1989]@andRadach etlal.[[2004]).[Focus
has[generallybeen[onlindividual [Wwords[or[sentences orlonla
singlefext. (In(the ¢ase[oflon screen franslation, thefranslator’s
visuallattention [is[constantly(shifted [between twotexts, @ Source
text[and(thelfranslator’s émerging[target/text. (This[is[equally
true[of fouch [fypist franslators(and mon [fouch [fypist [franslators,
cf.[below.)[ The possibility of[ tracking[ thel translator’s[gaze
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patternlacross! thel source[ and[target[ text has[opened uplan
excitingmew [research(field, which[candraw[on[éxisting Heading
research[up[tolalpoint, butneeds[toldeveloplits[own bodylof
knowledge[inview[ofl the specificl constraints[ that[applylin
translation. [Similarly,there[is aneed[fo build hew knowledge
about[the[Wwaylin[Wwhich[ emerging[written text[is monitored
visually. [Knowledgeofl this[kind[is[criticallyimportant[for
constructingtranslation/support/tools basedon[gaze [information.

Textl¢éomplexity has[frequently[been demonstratedfolaffectthe
cognitivel effort[of teaders and(translatorsand[the $peed[Wwith
which[Tmeaning[Jis[]constructed[]and[Irepresented, 1and[Ithe
experiencel of time[pressure,[ cf.[ Davison & [Green[[1988] and
Shrevel& Diamond[1997].

Whileltheleffect of [fime[pressure onlsimultaneous(interpreters
haslong[been(studied, [little tesearch Thasbeen donelintol the
effectofl time[ pressure[ on[ translatorsworking[in[ the Wwritten
mode. [Jensen[]1999,12000] found thatlincreasing[timepressure
caused franslatorsfolshorten(the fimeSpent[on(initial [Grientation
and[tolabandon end[tevision[tather[than[changelthe pace  of
translation(drafting. [Shelalsofound [that[fimepressure produced
degradationboth[of 'themannerlofltext[productionand[inlthe
choicelJofl Itranslation Ustrategiesfor [all [ofT Ther [groupsJof
experimental (] subjects] (non(franslators, ] professionals’] and
translation novices). [In[similarexperiments,  Bart[de Rooze
[2003]foundthat [the Cquality CoflThis Csubjects’ [translations
degradedwhen theyhad[fofranslatemore than200words [per 10
minutes. [Surprisingly, [thelqualityloffranslationWwashigher [for
250% [of participants [when [ translating[ under[ time[ pressure.
Martin[J2006][demonstratedSimilar[fime [pressureleffects. [ The
studies by Jensen, Martin[and[de[Rooze[were[all basedon
keystroke [logging, Which [daptures [the fime[dourse [6f franslation
output. Tracking[franslators’[gazebehavior[gives is[anlinsight
bothlintolthe éffort thatlgoes into[éomprehendingaSourcefext
(thelfranslation ihput)@nd intolow(dfranslationis[produced.

3 Method

3.1(Participants

Eighteen[participants[fook [part[inthe éxperiment[{6 males and
12females).[Alllofthem Werelsecond year[students((or more) [t
the [Universitylofl Tampere [studying Englishfranslation(as[their
majororiminor [ subject. (Participants ‘were [ asked to produce
translations/thatWwerelas[good(aspossiblewithinthelgivenfime
limit.

3.2(Apparatus

AlTobiil1750Temoteleyelfracking[deviceWwassed [fo frack [the
users’ [gazelonlits integrated (17 [inch[TFT[¢olor (monitor [(with
12801x 1024 pixels’ [fesolution). [The [experiment was tecorded
with[ClearView[and[ Translog.[For[the present[reportllonly
ClearView (datawerelanalyzed.



3.3MProcedureandDesign

First, [participants were [informed about[the fest[procedure. [ Then
theleyeltracker was[calibrated [for[the[participants’ [eyes. The
distancebetween thonitor [@ndparticipant was[5060cm.

Each[participant[then[translated [threeshorttexts Cofl different
complexitylevel fromEnglishfintoFinnish. Text2Wwas@ssessed
tolbemore¢omplexbecause[it[had Mmore Tow frequencyllexical
items[thanfext[1.[Thelhigher[complexityoflfext[3[over [fext[2
derived[fromTits[greater [Structural Ccomplexity tesulting[from
anaphoricéxpressions[@ndlappositions. [Allthe [fexts wereabout
700GwordsCin[ength. [TheCexperiment "began[with Calwarmp
copying(taskloflaltext,[alsolabout 70 Wordsin Tength.[ Thefime
frame/(givenfor franslating@ach [fext©Was 6, 5and 4 thinutes. The
sequence [ ofl time was “constant[for Ceach[participantbut[the
sequenceofl texts was[different. [Texts Swvere presented [tolthe
participants[following[theCorder[T1[T3[T2,[T3[T2[T1and[T2[]
T1[T3where[T1 wastheleasyltextand 'T3 themost difficult.
FleschKincaid [teading[sScores for thefexts[Wwere[35,[11and 3,
respectively.[Alhigher[Score [indicates [that the [passagelis[éasier
toltead [(while the Tower(Scoreindicates @ more[difficultfeading
passage.

Each [fextwas franslated [Six fimeswith @ll three fime [donstraints.
During(theléxperiment, fext[appearedintheupper[(source(fext)
halflofTthe [Screen(andparticipants [had fo write the franslation[of
thatfext(in thelower [(target [fext)Ralfloflthe Screen (Figure).
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Figure[l:Translatingtextfrom(theSourcefothefargetiscreen

AfterOtranslating, Call O participants [ filled Jin[Ja background
questionnaire and[did[alanguageevel (fest[((DIALANG). The
wholeexperimental [proceduretookaboutanhour.[Theltotal
timelfoltranslatethetextsfor [€achparticipantwas (15 tinutes.

41 Results

Wellused[]datall from[] 150 participantsfor[]analysis.[] Three
participantsWere rejected [duelfo[poor [gaze[data. [This theant that
instead CofT$ix, as[planned, there was[anlunequal humberof
participants[inleach[group. Our[iain interest[was folsee how
fixation [ duration[]and [Ithe[fixation[Jcount[] (our[]dependent
variables) (would[¢ovary[with[our[independent[Variables, [fime
pressureJand [ text[ complexity. [[We[lalso[lwanted [ to[ look[lat
differences(that[couldbeattributed foldifferent fyping[stylesand
tolstudyltranslators’ [attention fo[the fwolhalvesofltheScreen (the
source [and [target'windows).
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Testlstatistics sed[for[the[analysis[were[paired [Samples ftest,
independentsamplest[fest, lone way[ IANOVA[and[repeated
measuresANOVA.

4.11Difference betweentouchtypistsiandnon(]
touch(typists

Basedon[their[observed[skills, [participants [Wwere[ divided [ by
typing style into[twolgroups, fouchtypistsand Mon fouchfypists.
Thelgrouplofltouchtypists Thadsix[participants, thelotherhad
nine. [Figure(2 [shows [a distribution [0flthe fotal Viewing[time (on
the(screenl(both halves)(during(translation(by!all the participants.
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Figure2:Distribution(ofltotal fimelspent (on(the screen Bylalllthe
participants. Thelbarswith stripedfillingrepresent/touch Eypists
while [the [Gthers [aremon [fouch [fypists.

Thefotal [Viewing[time[for[all(the fouchtypists[averaged[12.76
minutes [and[(as[expected) [Wwas higher[than[the[time[for[hon[]
touch[fypists, whichWas[9.25 tinutes[(Figure2). [ The difference
isthighlylsignificantwith p[<[.001, #=(6.349, df/=13.Moreover,
thelaverage[fixation[duration[ofTthe honfouch(typists[(247.86
ms)[onl[the$creen was higherthan[that[ ofl the touch[typists
(200.33ms).According[tothelindependent[samples titest, the
differencelis[significant[with p<[.05, ¢=[2.433, df=13.[The
reasonlcouldbelthe higher humberlofl fixations[byltheltouch
typists.[This[ group[did Mot spend asmuch(timelookinglat[the
keyboardland/producedore fixationsonthelscreen.
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Figure[3:[Average(fixation/duration(onSourceland target/areas
under (differentltimelconstraints by[touch@and mon fouch fypists

Thelaveragefixation[count[on[the farget/screenfor(dll the fasks
was!$ignificantly[lower for[thehon fouch(typists/than[that[for
thelfouch typists[with p<L05, ¢=2.532, df=13.[Onlthelother



hand, [average [fixation[duration[on[the[farget[Screenfor[allthe
tasksWas[significantlyhigher forthe monfouch fypists[than that
for(thelfouch Typists with p<L0S5, t=02.600, df=13.[Thelsame
trend [(was [dlso(visible forthe [Source [fext[data, but(the [difference
wasmot/[statisticallylsignificant (Figure[3).

Typing[skill, therefore, Thas[alsignificanteffectCbothCon the
duration [offixations andlonthe fixation [dount(during franslation.

4.2 Effectof timepressure

Figure4 [presentsthelaverage [Viewing[fime [per minute[on the
screen[during[eachfask under[different fime[pressure. [Though
the[fimepressure was[different [for[eéach(fask, the Viewingfime
perminute((for(all [participants) Was @lmostthesame.

o 1,00 Erroribars:95,00%(CI
=
£ 0,80
&
@
Q 0,60
[
E
= 0,40
o
=
_3 0,20—
>

0,00

6min 5[min 4min

Figure[4:Viewing[fimeper thinuteon fhelscreen(for[@achfask

Repeatedmeasures[ANOV A [did mot [find [dny[Significant éffect
offime [pressure [on the fixation [duration[Over [the Whole[screen.
Butwhen e Canalyzed[the screen[separately for[source and
target(areas, ‘wefoundthat[average [fixation[duration[decreased
significantlyon[the source screen under time[pressure with
pE0.01, F,,3=6.318.[However, [the[difference Gvasinsignifil]
cantfor[the farget/Screen, Whichmight(affect thefesult fegarding
theWhole[Screen.[Table 1 presents the values[oflaverage fixation
duration[over [Source @ndfarget screenlduring(different fasks.

Table(1:[Average fixation[durationinmilliseconds

ItCappearsthatwhile[teadingthe[source[text[for translation,
translators had hore fixations ih [domplex [fext (whether resulting
from[domplex Wocabulary(or[Syntax)thaninsimple fext.

1,00 Error’bars:[95,00% Cl

Viewing(timeperiminute

0,00

textllevell textllevel2 textlevel3

Figure[5:[Viewing[fime per thinutelon thelScreen(for [€achfext

Table2:[Averagefixationcount/and fixation duration [perminute

Textlevell Textlevel2 Textlevel3
Fix[count 47.74 66.52 64.75
Fix[duration 204.69 201.65 203.74

6[mhin(task 5(mhin[task 4[min fask
Source 211.49 202.31 196.28
Target 249.99 255.12 252.50

4.3[TEffect of text[complexity

Figure[5 (presentsthe[average [Viewing[fime[perminute[on[éach
text.[Wefound(thatfheviewing[fime [per [hinute [Was Tonger[on
thedomplex [fextthan(thatonthe@asier fextlduring[franslation.

Repeatedimeasures TANOV A [found Csignificanteffect Cofl text
complexitylonmormalized[fixationcount/on(theSource fextwith
PpELO5, F,,3=03.534. MoreSpecifically, [average fixation [¢ount
perminute[Wwas [Significantly[higher[in the [¢omplex fextthanlin
thelsimplest[fext.[Paired samplesf[fest[found thatsource [fext
with[evel (2[and [3 Thad[arhigher [fixation[¢ountthan[text¥with
level 1 Cwith pXL05.[Test[statisticsCvalues Cwere (=12.770,
dfi=04and t=12.176, df=14Tespectively.[Table2 [presents(the
average [fixation[dount (perminuteand [@average [fixation [duration
on'theSourcelfext/in(different Gomplexitylevelloflthefext.

4.4/Gazebehaviorionisourceandltarget/screen

Figure[6 [Cpresentsthefrequencydistribution Cofthe[ffixation
durationCbyall "the Cparticipants Con[source "and target[area.
Fixation[durations less [than 100 thilliseconds Wwere [0mitted from
analysis[and[thedipper dimit[Wwas [estricted [@t 1000 milliseconds.
From[thisCdistribution[it[can[be[seenlthat the frequencylof
fixations[with[Telativelylshortduration[is thigher[in[the[Source
area/than[thatlinthefarget/area.
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Figure[6:Distributionloffixation [duration Byalltheparticipants

Inlgeneral, [daverage fixation [duration[¢ombined [for [all [the [fasks
onlthe fargetScreen[Wwashigher than[that for the[source[screen.
This[differenceWwasfound tobehighlysignificant Wwith p<L01,
t=08.584, df=04((Figure[]).

More[specifically, fixation[duration [Was [significantlyhigher [on
theltarget[screen[than[on[thelsourcescreen(for all theltasks
regardless[oflfime [pressure[(Figure(8). [Statistical [fesultsfor[the
6,0050and "4 Cminute[tasksCwere ¢=[2.731, df=14, p<L05,
t=08.140, d=14, pKL0l,0and ¢=[3.714, df=14, pKL0l,
respectively. Consequently, theaverage fixation count for(all the
tasksCon[thelsource[ScreenWas (higherthan(thatfortheltarget




screen. [/Thedifference Jwas Jclose [to[the [threshold Doflthe
statisticallsignificancelevel0.05 (¥=1.821, df=14, p=L09).
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Figure[7:[Average fixation[duration[on source [and farget @rea for
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Figure[8:[Average fixation[duration[on Source [@nd[targetarea
during(different [fimeConstraints

Thus, [itCwasfound[that[during [translation[the[target[screen
received [fixations with Tonger [durationbut fewer [in Mumber than
thelSourcelscreen.

50 Discussion

Theleffectwe found oflthegroup [differenceinfyping(skills was
aslexpected.[Touch(typists [attended Visually[tofext[on[$creen,
whetherSourceltext oremergingtarget[text,[imore thanhon[]
touch Otypists. JHowever, 'we[lfound[nolJevidence Jthat[the
differencelallowed [fouch [fypistsfobesignificantlyless [affected
byfimepressureldand [fext[complexity. For[thisTeason,onlylthe
overall[effects[0f fime[pressure and fext[complexitylarereported.

Thelobservation[thatThon[fouch typists Thavefewer[but[longer
fixations, [éspeciallylinthe [fargetfext area, [could[belsaid Very
tentatively[Jto[Jindicate “that[Jthey[Ispend Ctime CreadingJand
monitoringtheirlémerging(targetfext, whereas fouch fypistsionly
monitor their farget fextproduction.

Thelonlyleffect[offime [pressure[on fixations thatwefound[was
on'theldverage(duration(offixations/in the Source [fextldrea. This
indicates[that[it[is[easier for [franslators[foladapttheir teading[]
for[¢omprehensionto[variable[time[constraints, whereas[it[is
more difficultfor fhem foladapt theirFeadingland Mmonitoring[of
thelfarget(text,[possibly[because thisprocess has[folawait[text
being[fyped. Translatorsimaylhot[belablefoladapt theirfyping
speed(ds(flexiblylas theylarelable(to/ddjust(thelspeed Wwith which
they(tead [for [¢comprehension. [Inlalstudy[¢omparingteading[of
someonelélse’s[fextVersusteading[oflone’s[own [émergingfext,
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Holmgqvistetal.[T2007] Cifound CthatCfixation [durations Cwere
significantlyllonger while[teading[the[own[émerging[fextthan
when teading[somebodylelse’s fext. [This tesult[is[inline Wwith
our findings [that[fixation [duration[is Tongeron the[(own)[farget
textthan on[the Source text.

Textcomplexitywas found mot[folaffect fixation [duration, which
remained constant[irrespective Cof[ time[ constraint. [However,
there was[Ja[lsignificant[difference between [the numberof
fixations[on [the[simple[fext[and the fwo more [complex [fexts. [Tt
appears [ that[complexity[tequires morel fixations tegardless of
whethercomplexitylis[the resultlofllexicallitems|or [Syntax.

6L Conclusion

Ourlstudyltesulted[in[several[fobust findings concerninglthe
(limited) usefulness [6f fouch [fyping for[Student franslators, how
student[ translators’ [visual [attention was[affected Cby[varying
degrees [of[fimelpressure,how [fext[complexitylaffected fixation
duration, and (how [Visuallattention Wwas [distributed [dcross[Source
and[farget(fext(areas.

These[findings[add [insightlintothe[special (kind [offeading that
translators [éngagelin[as[theyl¢reate[and[semanticallylalignlan
emerging | target[ text[with[alsourceltext.[ Detailed knowledge
about(the Wwaylin which[franslators manage [their[distribution [of
visuallattention folSource and[target/text[elements[is [critically
important [for [creating [gaze [based [translation Supportsolutions.
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