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1. BACKGROUND

Second language (L2) speech acquisition reseatalifia assessment of learners’ speech
production frequently involves asking native speakef the target language (TL) to
gauge L2 learners’ production for degree of foreigocent (FA), intelligibility,
comprehensibility, and/or fluency (for a review,esélunro and Derwing, 2011).
Particularly, and when it comes to determiningdigree of FA or accentedness, some of
that research has been concerned with the roléstehér factors in the evaluation of
nonnative speech (e.g., Flege and Fletcher, 199%pivi2007; Munro, Derwing and
Morton, 2006). The available findings so far indecthat range effects influence listener
judgements — i.e., the larger the group of natpeakers of the TL is, the more foreign-
accented listeners (or judges) will rate learndr® speech production (Flege and
Fletcher, 1992). However, listener factors suchfasiliarity with foreign-accented
speech or with the learners’ first language (L$)we&ll as expertise in assessing learners’
production in the L2, have yielded differing resulicf. Bongaerts, van Summeren,
Planken and Schils, 1997; Major, 2007; Munro et 2006; Thompson, 1991).
Furthermore, studies on the evaluation of L2 spémste shown that individual variation
among listeners may affect listener ratings. Thiastors include, among others, the
listeners’ L1 background, gender, and their emghasicertain scoring criteria over other
sets of criteria (Kim, 2009; Eckes, 2008; and O’tiblin, 2007, respectively; as cited in
Isaacsa nd Trofimovich, 2011).

In order to account for this variability currensearch has considered other factors such
as listeners’ cognitive abilities. For instancealss and Trofimovich (2011) examined the
extent to which individual differences in 60 ratephonological memory, attention
control, and musical ability had an effect on tleeentedness, comprehensibility, and
fluency scores assigned to a group of 40 Frenaimées of English. The authors found
that only musical ability significantly influencéidteners’ evaluation of L2 speech, those
majoring in a music degree being stricter in thel ratings than those participants who
were studying a degree other than music.
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An additional factor that could potentially affdisteners’ ratings is reaction time (RT) or
the time a person takes to respond to a stimulua performing taskJiang, 2012:2).
While RT data has often been considered from tamnérs’ perspective (see studies cited
in Jiang, 2012), the limited research on native aodinative listeners’ RT in the
evaluation of nonnative speech suggests that éstébnger for raters to assess accented
speech than native speech (Munro and Derwing, 1995)

Based on all of the above and in line with recesearch on listener factors, this study
aimed to explore the role of listeners’ reactiomdias a possible source of listener
variation in the evaluation of L2 speech.

2. METHOD
2.1. Participants

The participants in this study were part of the d®@fona Age Factor (BAF) Project
(Mufioz, 2006). They were 232 Catalan/Spanish learokeEnglish who differed in their
age of onset of L2 learning in an instructed sgttirages 8, 11, 14, and 18+ — and in their
exposure to English as a foreign language (FL)5-yRars, 4.5 years, and 7.5 years on
average. A control group of 14 native English spesikNSs) also took part in the study.
Finally, seven native English listeners with a mege of 26.1 years and with «a good
ear» and skills for phonetic transcription wererwéed to carry out the accentedness and
vowel identification tasks (see below). (For furtlrgformation on the participants, see
Fullana, 2005)

2.2. Tasks and procedure

The learners of English and the control group vesiteed to repeat 34 words in English as
presented via recorder. On the other hand, thensémglish native listeners participated

first in a FA rating task and then a vowel idectfion task containing the participants’

oral productions of English words. The FA ratiagk consisted of rating Englishi £

& p A u/ on a 9-point scale of FALEno FA; 9=strong FA. The same vowel sounds were
considered in the vowel identification task, wherdisteners had to identify the target

sounds among 15 possible response options thatded!| correct pronunciation and

several potential mispronunciations for each onéhefvowel sounds. In both tasks the
inter-trial stimulus was 1.5 seconds and repeé#griing to an item was possible. Also,

following Southwood and Flege (1999), to examirteaimater consistency a random 25%
of the participants’ total productions was addednadiately after the 246 items (232

learners + 14 English NSs) of each task.

2.3. Analyses

Approximately 12050 accent scores and 12050 ideatibn scores were obtained. As
the main variable in the present study was readiine, data screening was necessary to
remove outliers with 2 standard deviations above ¢nand mean of the RT for
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accentedness and that of vowel identification, saply. The main statistical analyses
involved looking at the differences in listenersaction time for FA and identification
scores through Friedman tests, the differencesstenkers’ reaction time for learners of
English vs. English NSs by means of independentpkst-tests, and the relationship
between RT and FA scores, on the one hand, ancebet®RT and vowel identification
scores, on the other, through Spearman rank-omieelations. In all cases, the alpha
level was set at .05.

3. RESULTS

Results concerning the degree of FA and vowel iflemions are reported in detail
elsewhere (Fullana, 2005). Briefly, those findimgdicated that learners were judged as
having a medium degree of FA, while the controlugravas rated as being English NSs.
Similarly, vowels produced by the control group #edentified as correct vowel
productions, whereas learners of English were oftamsidered to have mispronounced
English vowels, regardless of their age of onsdifearning and amount of experience
in English. It was also observed that there wasaeceptable degree of intra-rater
agreement (ICC=.70-.80). Despite this, there wdewser and more varied degree of
inter-rater agreement, which could not be attridutethe seven listeners’ characteristics
such as experience and/or familiarity with the heas’ L1. Therefore, the results below
will only focus on the potential effects of RT asténers’ lower degree of inter-rater
agreement.

3.1. Listeners’ RT for FA and identification scores

As noted above, listeners were originally givengebonds to assign an accent rating and
to identify each of the seven target vowels (thougthould be reminded that the task
design allowed for replaying, so response/readiioe could be longer). Table 1 below
shows the percentage range of accent ratings andlvdentifications per target vowel
given by each listener within the original 1.5-sag¢@esponse time, where a high degree
of variability across the listeners in accent mggimnd identifications (%) assigned within
1.5 seconds can be observed. For example, in temaiating tasks listeners were able to
rate between 5.7% and 88.1% of the total items|ewnihi the vowel identification task
they identified between 16.0% and 87.0% of thel taikens within the original 1.5-
second response time per item.

/i/ /1/ /€] [/ /p/ /N /u/

FA 376 (1) | 31.8@4) 24.0 (1) | 27.4 (5) | 20.1(5) | 18.7 (5)

83.3 (6) | 83.7 (2,6) BE:L: 76.4(2) | 87.0(2) | 83.2(6) | 73.6 (2)
VW | 18.4(1) | 28.6 4) | 41.0 (D 6.0 34.1 (1)
ID 71.0(2) | 70.2 3) | 86.5 (2) EE:FL: 87.0 69.9 3)

Table 1Percentage range of accent ratings (FA) and idestibns (VW ID) per target
vowel given within 1.5 seconds. Note: (numberyabess listener 1, 2, 3, 4, 5, 6, or 7.
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In spite of the variability observed in the tatdeme trends can be outlined. In the first
place, three listeners rated or identified targetmsls in a smaller percentage within 1.5
seconds: listeners 1 (FA + VW), 4 (VW), and 5 (FBY.contrast, listeners 2 (FA + VW),
3 (VW), and 6 (FA) rated or identified target sosnd a higher percentage within 1.5
seconds. Friedman test results indicated that kstelmer took their own time (RT) to
rate and/or identify vowels (X51.465-257.294df 6, p < .05) (see Table 2).
Consequently, listeners’ RT values were examineghrsgely as far as differences
between English NSs and learners of English arecaroed, in addition to the
correlations between accent scores and RT and eetwevel identifications and RT.

[i/ /1/ /€] [/ /p/ /A/ /u/

1.28- | 1.16- | 1.09- | 1.40- | 0.96- | 1.26- | 1.44 -

FA | 306 | 311 | 457 | 330 | 345 | 374 | 362

VW | 146- | 1.53- | 0.85- | 0.95- 1.60- | 1.41- | 1.58-
ID 3.36 3.08 1.99 3.19 2.80 3.59 Pl

Table 2Mean range of RT (in sec) for accent (FA) scoreb\amvel identification
(VW ID) scores per vowel across 7 listeners.

3.2. Differences in listeners’ RT between Catalanffanish learners of English and
English NSs

When comparing RT for native vs. nonnative speéchas observed that on average
English NSs’ productions were rated and identifegdshorter RT rates than those of
learners of English (see Figure 3a and 3b), yigldia and 29 significant differences (out
of 49 comparisons) for accent ratings and vowehtifieation scores, respectively.
However, it should be noted that in the accentedltask instances of shorter RT for
learners of English vs. English NSs were found lan gart of listener 2 for /i/ and//
listener 3 for#&/, /a/ , and /u/, and listeners 5 and 7 for /u/.

(@) (b)

mean RT for FAratings
mean RT for VW ID

EFL leamerns Eng NSs EFL loarners Eng NSs

Figure 3.MeanRT for accent scores (a) and vowel identificatiohif nonnative
vs.native speech (left and right boxplots in 3aZimaespectively).
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3.3. Relationship between RT and listeners’ judgenmes

Concerning the relationship between listeners’ RId aaccent scores and vowel
identifications, a higher number of significant dations between RT and vowel
identifications was evident, in contrast to RT autent scores. Tables 3 and 4 below
further illustrate this finding, as well as theléoling outcomes. First, listeners 2 and 7’'s
RT was nearly always correlated with higher acsentes at significant rates, i.e., longer
RT involved assigning a higher degree of FA. Asvfowel identifications, listener 2's
identification scores were also significantly céated with RT values. Specifically, it
took that specific listener significantly longeritentify mispronunciations than expected
native-like/correct vowel productions.

Listener | /i/ /1/ /el =/ v/ A/ [u/
1 + + + +
3 + -

4 - + + - +
5 + +
6 + + +

Table 3.Correlations between RT and accent scores. Notsigrificant positive
correlation (rho range: .166 to .632); - signifidamegative correlation (rho range: -

177 to -.206).

Listener | /i/ /1) g/ e/ v/ [N/ Ju/
1 + + + + +
3 + + + + +
4 + + + + +
5 + + +
6 + + + + +
7 + + + + -

Table 4.Correlations between RT and vowel identificatidiete: + significant
positive correlation (f, range: .134 to .552); - significant negative @tation (f: -
223).

4. DISCUSSION AND CONCLUSIONS

The aim of the present study was to examine theablisteners’ RT as a possible source
of listener variation in the assessment of L2 spgeas listeners had previously exhibited
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a lower degree of inter-rater agreement that cowd be attributed to often-reported
factors such as familiarity with the learners’ Lirange effects. The results pointed to
inter-listener variability in RT in the ratings @articipants’ productions for FA and
identification of target vowel sounds. Although geadly longer RT values were
moderately correlated with increasingly accentedres; the same and/or different
listeners were found to also rate more foreign-ameproductions at shorter RT rates as
a function of the target vowel being assessed. thadilly, the overall finding of native
English listeners’ faster RT for NS-produced vowthlan for nonnative speech is in line
with previous studies (Jongman and Wade, 2007; Mand Derwing, 1995). Finally, the
fact that there were more significant correlatitbesween RT and vowel identifications
than between RT and accent scores might suggéstffasts (Derwing, Rossiter, Munro
and Thomson, 2004) since it might be easier foerisrs to choose among a given set of
response options than assign an accent rating.oAshé latter, this outcome further
supports the notion that accentedness is a morgectivie dimension, as is
comprehensibility (Isaacs and Trofimovich, 2012).

The observed differences in RT therefore contridiateesearch on possible sources of
listener variation (Flege and Fletcher, 1992; Isaawd Trofimovich, 2011; Major, 2007).

Furthermore, the findings of reaction time valueshie evaluation of L2 speech might be
interpreted in light of Munro’s (2008) «reconcepized model» of accentedness,
intelligibility and comprehensibility. According tthis model, a learner’s final accent
score (or comprehensibility or fluency score) resditom a combination of stimulus

properties (e.g., learners’ deviations in segmsntafosody, grammar, etc.), listeners’
factors (e.g. familiar topic, familiarity with splesrs, type of accent, etc.), contextual
factors, and an error component. The list of festwof each component in the model is
open to further additions (see formula in MunroQ&0p. 205). Based on the results of
this investigation, it is hereby suggested thatctiea time be included as one of the
features of the listener factor component in Musraiodel and its contribution to

learners’ final accent/comprehensibility/intellidity score be further examined.

To conclude, a number of pedagogical implicatioas be drawn from the reported
findings. Taking into account Derwing and MunroZ0(5) call for more collaborative

work between researchers and practitioners/teactierspresent study could be placed
within current lines of investigation that apply tmeds of more experimental/laboratory
research to classroom settings (Gass, Mackey amd-Reldman, 2011; Hummel and
French, 2010). Moreover, this study highlights plegential contribution of listeners’ RT,

and by extension teachers’ RT, as another possiblece of bias in assessing L2
learners’ pronunciation, along with musical abiligs suggested by lIsaacs and
Trofimovich (2011).
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