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1. Introduction

Research suggests that watching video materialtivtlsoundtrack in the
second language (L2) and subtitles may improveddiition (e.g., Montero-Pérez,
Van Den Noorgate, & Desmet, 2013). Studies haveded on different language
dimensions, especially vocabulary and listening paiension, but important issues
concerning the adequacy of native language (L1)saednd or foreign language
subtitling to different learner characteristics emunexplored. In this respect, the use
of eye tracking may provide promising insights,dnese it can shed light on how
different learners read the screen text in thend ia the L2 (d’Ydewalle and De
Bruycker, 2007; Winke, Sydorenko, & Gass, 2013).

The present study aims at exploring the effectsgef and proficiency on the
reading behaviour of foreign language learnersdiygieye-tracking methodology.
These learner variables are of crucial importanc@édagogically oriented research
concerned with the use of audiovisual materiahafbreign language classroom. This
study focuses on the two types of subtitling tleaeign language learners are most
likely to encounter in real-life situations (classm, homé? interlingual subtitling with

the soundtrack in the L2 and the on-screen tettierl. 1 (L1 subtitles), and intralingual



subtitling with the soundtrack in the L2 and thét#les in the same language (also

known as same-language subtitles or captions).

2. Literature Review

2.1. Subtitling and foreign language learning

Ever since Price’s (1983) pioneering study shovedoenefits for L2 comprehension
of L2 subtitles over non-subtitled audiovisual niatle many studies have focused on
this type of subtitling. The most frequently useglanation is the notion of bimodal
reinforcement of sound and text: “...the double al@gput may be processed more
“deeply” because attention can alternate from tiditary to the visual format or be
directed along parallel visual and auditory rowiesultaneously” (Holobow, Lambert,
& Sayegh, 1984, p.73). Similarly, Paivio’s (1986)dD Coding Principle explains that
visual and verbal information are processed diffdyeand along distinct channels,
creating separate representations in the human. miredactivation of the verbal and
imagery systems in processing leads to betterlredailch is why L2 learning can be
enhanced by combining visual images with verbalrmiation. Based on this idea,
Mayer’s (2009) Multimedia Learning Principle statkat when words are presented
along with images, learning takes place througtfdah@aation of new mental
representations or strengthening of existing otines;is why people learn better from

words and pictures than from words alone (p. 223).

2.1.1. L2 and L1 subtitles



The value of L2 subtitles has been demonstratstligies focusing on
productive and receptive skills (see Danan, 2004 feview), on listening
comprehension independently of written compreheng&ay., Markham, 1999), on
word recognition (e.g., Bird & Williams, 2002; Mdram & Peter, 2003; Montero Pérez
Peters, Clarebout, & Desmet, 2014; Rodgers, 2@E3)icularly the recognition of
written word forms (though recognition of auralrfeg may be enhanced by non-
subtitled video, see Sydorenko, 2010), and on $psegmentation (Charles & Trenkic,
2015). According to Winke, Gass, and Sydorenko Q2012 subtitles are beneficial for
overall comprehension and vocabulary recogniticzabse “they result in greater depth
of processing by focusing attention, reinforcedhquisition of vocabulary through
multiple modalities, and allow learners to deterenineaning through the unpacking of
language chunks” (p. 81). Similarly, L2 subtitlesluce learner-viewer anxiety (Danan,
2004; Winke et al., 2010), help learners ‘tunetinthe language spoken and assist the
development of listening skills over the longemehrough frequent viewing (Lambert
& Holobow, 1984; Vanderplank, 1988; 2010). In a amahalysis, Montero Pérez and
colleagues (2013) examined the effectiveness afulflitles over non-subtitles for
listening comprehension and vocabulary learningh@ldgh the number of primary
research studies in the meta-analysis was limiteeyealed a large effect of L2
subtitles on both listening comprehension (withrgér effect size for receptive than for
productive tests) and vocabulary acquisition (waitlarge effect for both recognition and
recall tests).

L2 subtitling has generally been claimed to be gop#o L1 subtitling as well
(see Danan, 2004). An insightful explanation offthding that L2 subtitles may be
more helpful than L1 subtitles is offered by Migeand McQueen (2009) in a study of

word recognition in accented dialects of Englisipbyficient Dutch users of English.



According to them, listeners use lexical knowletiyestune phonetic perception. When
reading L2 subtitles, the phonological knowledgst th automatically retrieved is
consistent (same language) with the English wonch$p which facilitates speech
perception. In contrast, when reading L1 subtiitkSerent language), the phonological
knowledge that is also automatically retrieved taedexical interference.

In turn, viewing programmes with L1 subtitles haib found to be more
beneficial than without subtitles, one reason béivag the effort of establishing paired
equivalents through translation leads to deepergasing. Following Paivio’s (1986)
bilingual dual coding theory, Danan (2004, p.723juas that in the case of L1 subtitled
visual input “three independent systems are intareoted through triple associations
between image, sound in one language, and textatihar, which may lead to better
processing and recall because of the additive tsflfdooth image and translation”.
Furthermore, it has been demonstrated that readibd) subtitles does not prevent the
processing of the soundtrack, regardless of theeng€ knowledge of the spoken
language or their familiarity with subtitling (d"¥valle & Gielen, 1992; d’Ydewalle &
Pavakanum, 1992).

A series of studies by Markham and colleagues,(Blgrtkham & Peter, 2003)
found an advantage of L1 subtitles over no sultiticcomprehension and vocabulary
learning but, in contrast to other studies, thep &und that their intermediate-level
students who read L1 subtitles outperformed thdse iead L2 subtitles. Consequently,
the authors suggest that L1 subtitles may be maotalde for low-level learners with a
challenging video and that L2 subtitles may suitdyeéhigh-level learners who may then
progress to no subtitles. In the same line, Mark(lB®83) suggests that L2 subtitles are

more helpful for intermediate and advanced learmérsn the video material is difficult.



2.1.2. Subtitles and learner characteristics

Although the effect of learner proficiency in sulig studies is under-
researched, other studies have concurred with Mankdind colleagues on highlighting
the limitations of L2 subtitle use with lower-ledelrners. For example, Guillory
(1998) found that if the material in the videoas tadvanced for the learners’
proficiency level, L2 subtitles cannot sufficientgmpensate for the fast rate of speech
and the difficulty of the vocabulary. This authecommends the use of keywords rather
than entire sentences for these learners, becausehtitles may impose a large
cognitive load. Interviewing first, third, and fdhryear college learners, Taylor (2005)
observed that the beginner level learners repdalifédulty in attending to sound, image,
and L2 subtitles simultaneously, and found L2 gldstidistracting. Danan (2004)
suggests that beginner level learners may not teaahed the minimum language
competency threshold to derive benefit from L2 gy and that the linguistic
difficulty of the audiovisual material needs todaefully matched to the learners’
competency level. On this basis, Danan (2004) arthue L1 subtitling may be a good
way of making incomprehensible visual input compredible. In contrast, Montero
Pérez et al. (2013) conclude that L2 subtitling rhayequally effective for all
proficiency levels as long as the video materiadéaim learners’ actual level, a claim
supported by other authors (e.g., Winke et al.0201

In his recent review of the research, Vanderpl@@i.6) notes several key
variables regarding language proficiency which nedae taken into account in relation
to the limits of L2 subtitles, the most important@ng them being reading speed.
According to Vanderplank (2016), the problem f@rudiewing is not so much a matter

of reading and listening comprehension, but thétaho follow (i.e., decode) what is



being said — an ability that obviously is limitedlearners with low foreign language
proficiency. L2 subtitles may support comprehensiart they require the ability to
read and understand at reasonable speed. Botkiprmly and reading speed would
seem to limit the benefits of using captioned pangmes with young learners, whose
reading speed is still developing (Carver, 199B)this respectyanderplank observes
that only at age 10 do children attain the readpeed needed to read subtitles in their
L1.

In fact, in this area studies with children arerseaand most of those published
use L1 subtitlesKoolstra and Beentjes (1999) compared Dutch chmldnegrades 4 and
6 watching a television programme with an Englisbrgltrack and either Dutch
subtitles or no subtitles at all (plus a contralgy to establish a baseline of English
vocabulary knowledge)ocabulary scores for those watching with subtitiese
higher than for those watching without subtitlesd acores in this latter group were
higher than those in the control group. Grade &lotn (following one year of English
at school) outperformed children in grade 4 (withpnevious instruction). However,
high frequency of subtitled television viewing ainle proved to have a more
significant effect on performance. Several othedigts with Dutch-speaking children
have provided evidence of incidental learning afatmulary from watching subtitled
television programmes regularly over a long perfaa example is the study by
Kuppens (2010) who investigated the impact of lterga use of English language
media in a large group of 11-year-old Flemish aleild By means of oral tests
(vocabulary, grammar, and direct and inverse tediogl of sentences), the study
showed that children who “frequently watch subditienglish television programs and

movies perform significantly better” (p. 65).



In a study with children of two different age greyp’Ydewalle (2002)
observed that the younger children (grade 4) temaléghore the foreign spoken
soundtrack when the L1 was made available in tbé&tkes, whereas the older children
(grade 6) seemed to have sufficient resourcesaregs both sources of information.
Thus, the latter resembled secondary school stegehb have also been observed to
be sufficiently equipped to make use of the audput and the subtitles (De Bot et al.,
1986).

In sum, while studies on subtitle reading indidageefits for L2 learning, there
are still important gaps in relation to variablieattare of crucial pedagogical relevance
— such as how learners read the screen text, indiive language and the foreign
language, as a function of their age and profigidacel. The use of the eye-tracking

methodology may shed new light on these importsuas.

2.2. Eye-tracking studies of subtitle reading

The use of eye tracking in the investigation oflieg has helped to enrich the
knowledge of some key issues in L2 acquisition prodessing (for a review, see
Roberts & Siyanova-Chanturia, 2013). Basically,-egeking recordings are a real-time,
online, direct measure of processing. Thus, duragling, rapid eye movements
(saccades) are made from one point to another from leftigbtr (for languages that are
read from left to right), but also sometimes fraght to left fegressions). In between
these movements, the eyes become stable for aaoisgneeded to take in visual
information. These stops are calfedtions, but not all words are fixated in the same

way, and some are not fixated at all. For examgtlert, frequent words like function



words are often skippgarpenter & Just, 1983); highly predictable waads skipped
more frequently and are characterized by shortatibn duration than words that are
less contextually constrained (e.g., Rayner & WKIBD6). The measurement of these
eye movements has provided very rich informatiooualthe cognitive processes
involved in reading. Crucially, fixation duratioorresponds to the duration of cognitive
processing of the material located at fixation {irw2004; Rayner, 1998); that is, when
reading is conceptually more complex, eye fixatibasome longer, indicating
difficulties in cognitive processing (Duchowski,@) and higher cognitive load.
Research on subtitling reading using eye traclsrggill very scarce, though the
results reported so far are promising. Past reBdas focused mainly on viewers
reading in their L1 or an unknown language and vewystudies have investigated the
eye movements of foreign language learners; tkoowledge, none has focused on the
effects of learner age or proficiency. Issues tizate been investigated with eye-
tracking methodology include the differential etfeof L2 subtitles across languages
(for example, when the target language has the samiéferent script) or the amount
of time (intermediate-level) foreign language leasspend reading L2 subtitles in
different languages (Winke et al., 2010; Winkelgt2013). Attention has also been
paid to differences in reading patterns of L1 a@dsubtitles, suggesting that viewers
skip subtitles in the native language more oftemtim the foreign language, which
indicates a lower degree of processing when sabt#te redundant in the L1 (see
Kruger, Hefer, & Matthew, 2014). Bisson, Van Heuv€ouklin, & Tunney (2014)
used eye tracking to investigate the extent to wpgople process subtitles in different
conditions in a group of English-L1 college studanho had no knowledge of Dutch.
The authors predicted that L1 subtitles would caiseers to have more and longer

fixations than L2 subtitles. However, in their stutb significant differences were



found between the two conditions for total fixatduration, number of fixations, and
skipped subtitles.

The reading behaviour of children with L1 subtithedterial was investigated in
studies by d’Ydewalle and his colleagues. D'Ydewalhd De Bruycker (2007)
compared the reading behaviour of children in gsdgland 6 and adults, and found that
children’s fixation durations were longer, theicsade amplitude was smaller, and their
latency to jump to the subtitle was longer. Desthtse variations, children did not
show a radically different pattern from adults. Hwer, in that study the target
language (Swedish) was unknown to both age graapfreign language proficiency
did not play a role in the resul®'Ydewalle and Van Rensbergen (1989) investigated
eye movements of Dutch-speaking children in gr&jeés and 6 reading subtitles in
their native language. They reported that childregrade 2 did not always read the
subtitles, and that their reading depended on éigeez to which the movie was verbally
loaded.

As regards L2 proficiency, its influence has nameystematically explored in
eye-tracking studies concerned with subtitlinga lrecent study by Laskowska,
Szarkowska, Pilipczuk, & Oliver (2015) adult pagients viewed videos in English and
in Norwegian with Polish (L1) subtitles. Their sedfported proficiency level in English
was much higher than in Norwegian. It was found tha percentage of subtitles
looked at when the soundtrack was in Norwegianigiser and that the mean fixation
durations on (L1) subtitles were longer when thensibrack was in English. The
authors interpret this higher processing time dgating that participants were
comparing the content of the subtitle with the Eighudio. However, this study did
not compare different proficiency levels within theme target language, but across

languages and with subtitles in the participangédive language.



In sum, this review has identified important gapshie limited body of research
that has used eye-tracking methods with foreigguage learners viewing L1 or L2
subtitled material, particularly in terms of learage and proficiency. These learner
variables may be of crucial relevance for pedagilyioriented research concerned
with the use of audiovisual material in the forelgnguage classroom, particularly at a
time when foreign language teaching/learning (irshoases English) has extended to
primary schools all over the world. The presenti@gtory study addresses these
research gaps and aims to shed light on the re&éingviour of learners of different
ages and proficiency levels while viewing videoshwi2 soundtrack and subtitles in
the L1 or in the L2.

The following research questions underpinned thieeatistudy:

1. Does age influence the way individuadad L1 and L2 subtitles with an L2

soundtrack? Does this influence differ when theifleb are in L1 and in L2?

2. Does L2 proficiency influence the way individsia¢ad L1 and L2 subtitles

with an L2 soundtrack? Does this influence différan the subtitles are in L1

and in L2?

3. Methodology

3.1. Participants

The sample comprised 40 Spanish-Catalan learndtagifsh (27 females),

distributed into three age groups: children, admass and adults. The children group

comprised 19 learners in grade 5 or 6 of primahpset ranging in age from 10 to 12.7

(mean age 11.1), the adolescent group nine leafagesrange 13.1 to 16, mean age



14.6), and the adult group 12 learners (age ra@ge 41, mean age 25.8). Three
proficiency levels were established following then@non European Framework of
Reference (CEFR): the beginner group (Al, A2) cosepr 18 learners, the
intermediate group (B1, B2) twelve, and the advdrgreup (C1, C2) ten. Information
about participants’ proficiency level was gathef@dthe primary school participants
and the university students through teacher assgsmrecent examinations. Because
secondary school participants came from differehbsls it was considered more
accurate to use the same instrument to measuregtioéiciency level. A cloze test that
had been used in previous research in this le@o@ulation with satisfactory results
was employed (see AUTHOR, 2006). Their performamas then assigned to a CEFR
level by a teacher familiar with the age group praficiency levels. Although there
was a large overlap between age and proficiencypgng — most children (18) were in
the beginner group, and most adults (10) in thesaded group- the intermediate

group comprised nine adolescents, one child ancathadis.

3.2. Materials

The two clips used in this study were extracts ftam different episodes of
“The Simpsons”, a popular cartoon series with whalthparticipants were familiar.
Both clips had an English audio and were shown wititrer English or Spanish
subtitles? In order to maximize the relevance of this stumlthee typical classroom
situation in which teachers have limited time tegare materials, subtitles were not
manipulated or shortened. The cartoon nature oflthe ensured that the language in
the subtitles was not very complex. In the firgh,c83.64% of words (tokens) were

among the most frequent 1000 words and 89.42% anhengrost frequent 3000 words;



in the other clip, the proportions were 84.53% ahd5% respectively. The length of
the two extracts differed (4:17 and 6:05 respedbtiweth English subtitles, and 4:23
and 6:11 respectively with Spanish subtitles). Wi clips in the English version had
114 and 134 subtitles, and the two clips in then&baversion 120 and 140. The
number of words in the subtitles also differed giag from 1049 to 750 words.

A guestionnaire was filled out by the participatitsing the recording session.
The first part elicited background information amas completed at the beginning of
the session. The second part was completed aégqudtticipants had viewed the first of
the two clips, and started by asking them about fexceptions of the degree of
difficulty and effort during the viewing ta3kThen, they were asked four simple
comprehension questions about the content of thewtlich required very short and
easy answers. The third part was completed aféepdinticipants’ viewing of the second

clip and was identical to the previous one.

3.3. Procedure

The data from the youngest group was collectedherstudents’ school
premises, whereas the adolescent and adult datacekected in an office at the
university. For the youngest group consent wasiodtafrom the parents through the
school, and the older participants signed a corfeemt. As noted above, all
participants filled out a questionnaire during session. They were informed at the
start that they would be asked comprehension qurestibout the clips to ensure that
they kept their attention focused on the videos.

Each participant met individually with two reseagc) one in charge of the eye-

tracking device and the second in charge of thetgqprenaire. After filling out the



background section of the questionnaire, partidparere given a brief explanation
about eye tracking and the procedure to be followeaey were asked to watch the clips
in the same way as they would do if they were atdahat is, as naturally as possible.
They were informed that the soundtrack was in Ehgh both clips but one had

English subtitles and the other Spanish subtifles. order of presentation of the L2 and
L1 subtitles was counterbalanced.

For the eye-tracking recording, participants sa ohair about 50 cm away from
the eye-tracking screen. Before recording, a S{pmahbration routine was performed.
Participants then watched one of the clips withegiEnglish or Spanish subtitles.
When this finished, they filled out the questiobsuat the clip from the second part of
the questionnaire. Before watching the second tiigir responses were checked to
ensure that they had engaged with the task anddnaprehension was satisfactory.
There was only one (adult) participant in whom thigss not the case and she was asked
to watch the first clip again. Before watching #eeond clip, the participants again
followed the standard calibration procedure. Tladter watching the second clip, they
answered the corresponding questions from the ignestire. This time, all their
responses provided evidence that they had engaigjethe task. The session lasted
about 30 minutes for each participant. No particigead to be excluded during the data

collection process or due to poor data quality.

3.4. Analysis

Clips were presented in a 1280 x 1024 resolutioa @@’ TFT monitor of a

Tobii T120 integrated eye-tracker (Tobii Publ ABp&holm, Sweden). Eye-tracking

sampling rate was 120Hz, which equals a temposaluéon of 8 ms. Raw gaze data



for both eyes was later filtered into fixationsngsthe I-VT filter, a fixation
classification algorithm that takes into accoumt Welocity at which the eyes move,
identifying fixations when the velocity of eye mawents is below the threshold of 30
degrees/second and the gaze remains in the saat®iofor at least 60 ms. This non-
intrusive eye tracker allows a large freedom ofthe@vement (30x22x30cm).
Fixations were analysed using Tobii Studio softwaieecompute the fixation
metrics in the relevant areas of the scene, dynareigs of interest (AOSyvere
created for each subtitle with an area of approtetg& 75 x 125 pixels (slightly larger
than the exact borders of the text in order to antéor possible small horizontal or
vertical inaccuracies in the recording of eye moeets; see Bisson et al., 2014). The
AOQIs were synchronized with the dialogue of thegliand, because there was almost
constant dialogue, AOIs remained active most otithe. The following eight
measures were calculated for the subtitle areadoh clip: percentage of Spanish
subtitles skipped (SKPL1), percentage of Englidhtidas skipped (SKPL2), total
fixation count on Spanish text (FCL1), total fbaticount on English text (FCL2),
average fixation duration on Spanish text (AFDlaMerage fixation duration on
English text (AFDL2), total fixation duration on &msh text (TFDL1) and total

fixation duration on English text (TFDL2).

4. Results

Because of the importance of showing a fragmentwhaa meaningful on its
own, the length of the two extracts was not idehtnd the raw data were normalized.
Thus, the fixation count for each participant wasdid by the number of words in all

subtitles, and a normalized value of the fixationmt was obtained. Similarly, fixation



duration and total fixation duration of each pap@ant were divided by the number of
words per second in each subtitle language. Tlaidr counts for individual subtitles
were used to calculate the number of subtitlespgd(subtitles that participants did not
fixate upon) as a percentage of the total numbsubfitles in each clip and condition.
Finally, the mean value for the individual normelizdata was computed for each
measure and condition.

Shapiro-Wilk normality tests were run and two ariwere detected for certain
measures. These values were changed to the néeshilgwest (non-outlier) values
plus one unit increment higher/lower. The presarfdbose outliers and the small
sample size recommended using non-parametric(tbstsesults did not substantially

differ from the ones obtained with parametric tests

4.1. Age and eye-movement behaviour

A Kruskal-Wallis test was run with the eight depentvariables. In all cases,
age group was the independent variable, with tlenesds. Significant differences were
revealed on all measures except for average fixahization on L1 and L2 subtitles and
total fixation duration on L1 subtitles (SKPL#(2) = 8.23p = .016; SKPL2y* (2) =
8.63,p = .013; FCL1y?(2) = 10.91,p = .004; FCL2y%(2) = 9.37,p = .009; TFDL2:?

(2) = 9.50p =.009). See descriptive statistics in Table 1p@&mdix).

To further explore the differences in viewing pattebetween the three groups,
Mann-Whitney U tests were run € .016, Bonferroni corrected). Children displayged
lower percentage of skipped subtitles in L1 andhgh adolescents (SKPLW: = 36,p
=.014, =-.46; SKPL2U = 33,p =.009,r =-.49) and than adults (SKPLW:= 58.50,

p=.023,r =-.41; SKPL2:U = 61.50p = .032,r = -.39); thep values for the latter were



almost significant but the effect sizes were medi8ignificant differences were also
found on the measures of fixation count in L1 a@dbketween children and adolescents
and adults, with fairly large effect sizes. Chillfexated significantly more times on L1

and L2 subtitles than adolescents (FCUX 35,p=.012,r =-.47; FCL2.U = 34,p

.010,r = -.48), and adults (FCLU = 43,p = .003,r = -.52; FCL2:U = 52.50p

.011,r = -.45). Significant differences were also revdala the measures of total
fixation duration between the group of children #imel two older groups, as above with
fairly large effect sizes. Children spent more tiomeL2 subtitles than adolescents
(TFDL2: U = 38,p = .019,r = -.44); thep value after Bonferroni correction was almost
significant but the effect size was medium. Chida¢so spent more time on L1 and L2
subtitles than adults (TFDLU = 63,p =.039,r =-.37; TFDL2:U = 48,p=.006,r = -
.48). In the former case tlpevalue approached significance and the effect\se®
medium. On the other hand, no significant diffeeswere found in any measure
between the group of adolescents and the grougudtsa

To compare eye movements between L1 and L2 madéslcoxon Signed
Ranks test was run for the whole group. Signifiahfierences were found in only two
measures: percentage of skipped subtitles andfica#ion duration, with fairly large
effect sizes. The percentage of subtitles skippasl significantly higher in the L1
condition £ =-2.64,p = .008,r = -.42) and, conversely, total fixation time was
significantly higher on L2 subtitles than on L1 stles (Z =-3.29,p = .001,r = -.52).
Dividing the sample into age groups, differencesasieund only for the youngest and
oldest groups. Children spent significantly monedtion subtitles in L2 than in LEZE -
2.66,p =.008,r = -.61), and adults displayed a higher percentdg&ipped subtitles in

L1 thanin L2 Z =-2.22,p = .026,r = -.64). Note that although tipevalue of the last



comparison did not reach significance (after Bamfieircorrection) the effect sizes of

both differences were large.

4.2. Proficiency and eye-movement behaviour

Similar procedures were followed with proficieney¢l as the independent
variable with three levels: beginner, intermediate] advanced. A Kruskal-Wallis test
run revealed significant differences (p < .05)anrfmeasures (SKPL}?(2) = 8.19p
=.017; SKPL2y? (2) = 7.20p = .027; FCL1y*(2) = 9.95,p = .007; TFDL2:*(2) =
6.27,p = .043). Differences approached significance ia measures (FCL3?(2) =
5.92,p =.052; TFDLl:X2 (2) = 4.89p =.087). No significant differences were found in
average fixations on L1 or L2 subtitles. Descriptstatistics for the three proficiency
groups can be consulted in Table 2 (Appendix).

Next, to further explore the differences revealgdhe Kruskal-Wallis test, two
Mann-Whitney U tests were run, between beginned-iatermediate-level participants
and between beginner- and advanced-level partitspdhe values of intermediate- and
advanced-level participants were very similar aodunther examination was
conductedd = .025, Bonferroni corrected). Beginners displagesiignificantly lower
percentage of skipped L1 and L2 subtitles tharriméeliate-level participants (SKPL1:
U =47.50,p=.009,r =-.47; SKPL2U =50.50,p = .013,r =-.45). Beginners also
skipped fewer subtitles than advanced-level pgdicis. Differences did not reach
significance after Bonferroni correction but théeet sizes were medium to large
(SKPL1:U =45.50,p = .031,r =-.40; SKPL2:.U =50.00,p = .057,r =-.37). Beginners
fixated significantly more on L1 subtitles (FCL1:=41.00,p = .004,r = -.52) than

intermediate-level participants. Their number @kfions on L2 subtitles was also



higher (FCL2:U = 60.50,p = .043,r = -.37) and although the difference was not
significant (p > .025) the effect size was medi@milar results were found when
beginners were compared with advanced-level ppaits (FCL1U = 41.00,p =.018,
r =-.44; FCL2:U = 48.50,p = .045,r = -.38). Differences were revealed in the
measures of total fixation duration on L1 and LBtgles between beginners and
intermediate-level participants with medium effsizes although they did not reach
significance after Bonferroni correction (TFDLU1:= 60.00,p = .043,r = -.37; TFDL2:
U =61.00p=.048,r = -.36). A difference in the measure of total firatduration on
L2 subtitles was also revealed when comparing Ineggand advanced-level
participants with a medium to large effect sizeutph it was not significant after
Bonferroni correction either (TFDL2J = 46.00,p = .035,r = -.40). No significant
differences were found in the measures of avenagédn duration between any of the
groups.

Finally, the sample was divided into proficiencygps to compare eye
movements between L1 and L2 modes. The WilcoxonegigRanks test revealed
significant differences in only two measures: petage of skipped subtitles and total
fixation duration (see above). It was found thagibeer- and intermediate-level
participants spent more time on subtitles in L2ithmalLl Z = -2.20,p = .028,r = -.52;
Z=-227p=.023r =-.66). It was also found that intermediate- addanced-level
participants skipped more subtitles in L1 than th(Z = -2.04,p = .041,r =-59;Z = -
1.84,p = .07,r = -.58). Although the values only approached digaince after
Bonferroni correction for multiple comparisons= .016), the effect sizes are fairly

large.

5. Discussion



This study addressed two research questions cangetre differences in
subtitle reading behaviour between learners okgffit ages and proficiency levels. The
first research question investigated the possitflagnce of age on eye movement
behaviour when watching audiovisual material withdnd L2 subtitles. To answer this
guestion, the eye-movement behaviour of particgpanthree age groups — children,
adolescents and adults — was analysed using eigkttacking measures. No
differences were found between the two older gron@sy of the measures. In contrast,
children differed from the older groups in most sw@as and the effect size ranged
from medium to large. The primary school childr&pped subtitles much less than
adolescents and adults. Children also made moaéidins on subtitles and spent a
longer total time on them than adolescents andsdul

The finding that children make more eye fixatiomart the older participants
may be related to several factors. First, on tiseshaf research findings in static reading
it might be suggested that these children, agetiZl®ad a slower reading speed
(Haikio, Bertram, Hyona, & Neimi, 2009) and a sraalberceptual span than older
participants, which led them to make more eye et than the older and faster
readers (Rayner, Slattery, & Bélanger, 2010). Seécthre children’s higher number of
fixations may be indicative of more cognitive effor processing difficulty Third, it
may indicate that these learners rely more on sebtihan older learners, who do not
need to read so much because they understanddhiergunput better. Children’s
limited proficiency may also be an appropriate arglion for the finding that they skip
fewer subtitles because they use them for suppthittiwe foreign language soundtrack.
The fact that the children had a lower L2 proficgtevel than the adults may also

partly explain the divergence of the current refoln the findings of d'Ydewalle and



De Bruycker (2007), who reported no such differenoetween children and adults in a
study in which the foreign language was equallynavkn to both groups.

As regards differences due to language mode, takysas reveal that children
spent more total time on subtitles in L2 than in &4 a result of their higher number of
fixations in the former than in the latter. Thiggests that, for children, reading in the
L2 may be more cognitively challength@n the other hand, adults were seen to skip
more L1 subtitles than L2 subtitles, which corralies the results in Kruger et al.
(2014), indicating a lower degree of processingm#gbtitles are redundant in the L1.
This finding may indicate that adults, who in teitady had a higher proficiency level,
do not need L1 subtitles for understanding, esfigaidnen the language of the text was
not complex. Further, at least some of the adolthe study were advanced
learners/users of English who may have trained sleéras to rely less on the support
provided by subtitles in their L1.

The second research question dealt with differemcssbtitle reading behaviour
between beginner, intermediate and advanced leaofi&mnglish. Effect sizes were
mostly medium to large. Beginners in the study veeren to make more fixations on L1
subtitles than intermediate and advanced learmelsrere fixations on L2 subtitles,
although in this case the differences were noaggel Beginners’ total time spent on
fixations was also greater than that of intermedaatd advanced learners but
differences did not reach significance. Beginneesenalso found to skip L1 and L2
subtitles less than intermediate and advanced leaaters. This finding provides an
affirmative answer to the question posed by Winke eolleagues (2010) about whether
upper-level learners ignore L2 subtitles more oftean lower-level ones. The current

study also established that the former ignore ltises more often than the latter.



Differences due to subtitle language mode werefalsod between proficiency
groups, but they were more nuanced than when pamtits were distributed into age
groups. Beginner- and intermediate-level learnpensmore total time on subtitles in
L2 than in L1, which suggests that the task wasenebiallenging for them than for
advanced learnefsThis finding corroborates those of Taylor (200%)ose beginner
participants found it difficult to attend to soumehage and L2 subtitles simultaneously
and even found L2 subtitles distracting (see alandd, 2004). It was also found that
intermediate and advanced learners skipped motélssin L1 than in L2,
corroborating the results in Kruger et al. (2014d &n Laskowska and colleagues
(2015). However, the finding is at odds with theadhat L1 subtitles are read
automatically (d’Ydewalle & Gielen, 1992). It ist@resting to see that the current
results differ from those in the study by Bissod anlleagues (2014), who reported no
differences between the L1 and the L2 conditiormweler, in their experiment
participants were non-language learners and thafecancy differences could not
emerge (nor age differences, since they were altgd

These proficiency-related differences only pawiafiirror age-related
differences with respect to subtitle language m@iethe one hand, intermediate
learners behave like beginners as regards themdspege more time on L2 subtitles,
which may be related to the still limited size loéitr vocabulary. On the other hand,
intermediate learners behave like advanced leaméngegard to their higher
percentage of skipped subtitles in the L1 thamelt2, which appears to indicate a
sufficient understanding of the soundtrack, pogdidjether with a somewhat negative
attitude towards reading subtitles in the nativegilage.

An unexpected result of this study was that nced#iices were found in the

measure of average fixation duration between tieegagups or the proficiency groups



in either mode. On the basis of evidence from ladireg research, the young beginner
learners might have been expected to spend moeeaimeach fixation because of their
slower reading rate (Rayner et al., 2010) and assatchigher cognitive load
(Duchowski, 2002). This was the result found inshedy by d’Ydewalle and De
Bruycker (2007) where children had longer fixatidiman adults, although there were no
differences in proficiency because the languageegaslly unknown to both groups. In
contrast, the study by Laskowska and colleagues52@ith Polish adults who had
different proficiency levels (in English and in Neggian) found that the mean fixation
duration was longer in the language in which pgodicts were more proficient
(English). This finding was interpreted as indingtthat participants needed longer
processing time to compare the content of the sabtith the English audio. In
contrast, and following from that explanation, ight be suggested that the young
beginner learners in the present study did notrgdtéo compare the content of the
subtitle with the English audio because of thencpwed proficiency limitations. If this
was the case, the learning benefits of subtitleg lmeamore limited with beginner
children. The impact of (perceived) proficiencysubtitle reading behaviour, and
fixation duration in particular, is clearly an igsthat needs further investigation.

In sum, this study found similar results in most agd proficiency comparisons,
which was not surprising given the large overlapeen the children and beginner
groups at one extreme and the adults and advamo@édigncy groups at the other,
although the effect sizes tended to be larger vagengroups were compared. Further,
adolescents and adults exhibited similar eye moweilmehaviour, while intermediate-
level participants did not differ from advanceddéparticipants in frequency of
skipped subtitles although they were more simddvaginners in number of fixations.

Slightly different results were also obtained ifat®n to language mode, and again age



comparisons revealed more differences than profigi€omparisons, suggesting
perhaps that young age (associated with low pegimy) may have a stronger impact on
eye movement behaviour than proficiency.

The findings of the current study have several gedecal implications with
regard to the choice of audiovisual material farters of various ages and proficiency
levels. Namely, arguments put forward in the litera concerning the use of L1
subtitles with children (see Vanderplank, 2016)enbgen confirmed through the use of
the eye-tracking methodology, which showed thasutitles may be more appropriate
than L2 subtitles when reading speed is slow. Repld? text is a harder task for
children and beginner learners when their vocalgudere is more limited. Alternatively,
L2 subtitles might be manipulated (shorter lengtti Ebonger time on screen) but this
possibility is not always available to teachersokdcents and adults with higher

proficiency levels cope better with L2 subtitlesaamay to aid L2 learning.

6. Conclusions and further research

The aim of this exploratory study was to investigie effects of age and
proficiency on subtitle viewing behaviour, giverethotential of subtitles for
second/foreign language learning. To our knowletlgs,is the first study to explore
differences in eye behaviour between three agepgr(ehildren, adolescents and adults)
and three proficiency levels (beginner, intermegiadvanced) when reading subtitles
in L1 and in L2 with L2 soundtrack.

The study has several limitations that further aeste should address. The first is
the large overlap between age and proficiency gnmsp(which mirrors typical

instruction situations). Further research could para beginner- and advanced-level



adults. At the beginner/children extreme, one poktyi would be to compare the
viewing behaviour of fully bilingual children witthat of foreign language learners of
the same age. Another limitation is that the preficy level of the participants could
not be measured with the same instrument becaube tdrge diversity in ages and
proficiency levels. Also, the materials used in $hedy may not have been challenging
enough for the advanced learners and may haveddilase viewing behaviour away
from a reliance on subtitles. Finding audio-visonaterial that is both appropriate
across groups and attractive is not easy, butduréssearch with different material is
necessary in order to obtain more robust evideRge two last limitations are common
to most eye-tracking studies. One is that, becatifee small sample size, findings can
only be taken as indicative and must be confirmetuture research. In this study in
particular, the small size of the adolescent griguam important limitation. The other
limitation concerns the need for a more meticulmeshanism to distinguish mere
attention allocation from reading behaviour. Irstfegard, the index proposed by
Kruger and Steyn (2014) for the quantification edding of dynamic texts seems
promising because it provides a measure of thealj@mocessing of subtitles that
differentiates between the impact of seeing a viditlo subtitles and reading the
subtitles from seeing the same video with subtiilgswithout reading them. It also
seems a better alternative to a traditional measiureading speed taken from static
reading in which the reader does not have to atlpespace of reading to the pace of
presentation, as s/he must do when reading subtitle

To conclude, this study contributes to the are@iign language subtitling at a
time when teaching activities need to accommodgaté capitalize on, the fact that
classroom learners are “digital natives” (Preng&f01). As such, they will be more

positively oriented towards audio-visual activitiegich will enhance their learning.



Crucially, they will also benefit from the increasand optimized exposure to the target
language provided by multimodal input in the classn and will be encouraged to take

advantage of language learning experiences okihisoutside the classroom as well.

! No distinction is made in this paper between émens “foreign language” and “second language”.

2 A third type of subtitling, reversed subtitlingadhthe soundtrack in the L1 and subtitles in the L2

% According to Carver (1990), from grade 2 to callereading rate increases on average 14 standard-
length words per minute each year (one standagtlemord defined as six characters in text, inaigdi
punctuation and spaces).

“ Due to the strong dubbing tradition in Spain, fgnetelevision audiovisual programmes are commonly
dubbed into Spanish or Catalan (on Catalan TV oblahrHowever, when films in cinemas in Catalonia
are shown in a subtitle format (very seldom), slgstiin Spanish are much more common than in Gatala
so the choice of subtitles in Spanish for the prestidy was not a marked choice for our participaim
fact, the percentage of films dubbed or subtitte@atalan in cinemas in 2013 was only 3% of thal tot
https://www.plataforma-llengua.cat/media/upload/pdérmecat-2015_1430810660.pdf

® Due to space limitations, this paper does notntapothese and other data provided by the pastittip
through the questionnaire (e.g., familiarity wiilffefent viewing modes, incidental learning of
vocabulary during the viewing). But see notes 9.to

® AOls define the regions of the audio-visual contiisplaying elements of interest such as subtittes
characters. Making the areas dynamic, it was plesgibcompute eye fixations to a particular subtitt
any other element regardless of their on-off betavand changes in size and position of any element
over time, allowing for a more precise monitorirfgatiention allocation.

" Children’s perception of effort, as reported ia tjuestionnaire, was higher than that of adultsth
language modes. It was higher when subtitles weEnglish (see note 8).

® The fact that children were more challenged whasiiles were in L2 was confirmed by their own
reported perceptions in the questionnaire. Childrparception of effort when subtitles were in Lasv
much higher (5.47 on a scale of 1 to 9) than if3.53). In contrast, adult learners’ perceptioribbrt
with L2 subtitles was much lower (2) and not sdetént from that of L1 subtitles (1.83).

° The difference in perception of effort with respecL2 and to L1 subtitles had an inverse relatiop
with proficiency: the more proficient the smallbetdifference. The pattern was similar to thahim t
previous note.
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Appendix

Table 1

Descriptive statistics for age groups.

Children Adolescents Adults

N=19 N=9 N=12

Median Min-Max Median Min-Max Median Min-Max

SKPL1 2.50 .0-28.33 15.00 .0-73.33 15.42 .0-86.67
SKPL2 75 .0-16.42 13.43 .0-58.96 8.58 .0-91.79
FCL1 91 .40-1.32 .57 .11-1.03 42 .04-1.11
FCL2 .95 .29-1.34 45 .09-1.09 48 .02-1.16
AFDL1 .08 .05-.10 .09 .06-.12 .08 .05-.12
AFDL2 .08 .05-11 .09 .05-.10 .07 .05-.10

TFDL1 59.78 6.53-98.75 35.08 7.12-89.45 25.65 7800

TFDL2 70.60 7.54-127.30 43.14 4.84-96.30 31.67 D530

Table 2

Descriptive statistics for proficiency groups.

Beginner Intermediate Advanced

N=18 N=12 N =10

Median Min-Max Median Min-Max  Median Min-Max

SKPL1 2.50 .0-28.33 16.25 .0-73.33 15.42 .0-86.67




SKPL2 75 .0-35.82 8.95 .0-58.96 8.58 .0-91.79
FCL1 .92 .40-1.32 A7 11-1.03 .53 .04-1.11
FCL2 .89 .29-1.34 .58 .09-1.09 46 .02-1.16
AFDL1 .08 .05-.10 .08 .05-.12 .08 .05-.12
AFDL2 .08 .05-11 .07 .05-.10 .08 .05-.10
TFDL1 62.77 6.53-98.75 31.79 7.12-89.45 34.80 7800
TFDL2 70.19 7.54-127.30 42.64 4.84-96.30 38.93 D530




