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Abstract
This article revisits Lee and Mok (2018) and examines how the Cantonese learners in the study 
produced second language (L2) Japanese short vs. long consonants which are absent in their 
first language (L1). Specifically, our goal is to find out whether these learners were substituting 
real geminates (i.e. long consonants) with the improvised strategy of an unreleased stop coda + 
homorganic initial consonant sequence (like in the phrase cat tail), which would not have been 
detectable with the durational ratios in the original study. We analysed the mean intensity of 
the words sassa, sesse, and sosso, to investigate whether the learners were producing a [t̚]+/s/ 
cluster, presumably drawn from their L1. The results showed that the beginner group were 
indeed using this strategy, whereas the advanced learners were largely producing a genuinely 
geminated /s/ akin to the native speakers. The use of this transitional strategy was also speech-
rate dependent, with more cases of /t/-insertion in slower speech for both learner groups. We 
conclude that (1) although having L1 false geminates does not enable beginners to readily acquire 
genuine L2 geminates, the latter can be learned after enough exposure, and (2) during this 
transition, Cantonese learners can draw on L1 phonotactic knowledge to improvise creative and 
effective strategies to attain L2 durational targets.
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I Introduction

One line of research in second language (L2) phonological acquisition asks whether 
learners’ difficulty in learning L2-specific phonetic contrasts is affected by L1–L2 differ-
ences at the level of discrete sound categories or continuous phonetic dimensions (or 
‘features’) (see review in Jiang, 2018: Section 2.5). For example, does having a /t/–/d/ 
contrast in L1 help learners acquire a new /p/–/b/ contrast in L2, as the primary acoustic 
cue to both contrasts is voice onset time (VOT, Flege and Port, 1981)? A further question 
is whether the ability to exploit a phonetic dimension is transferrable from one syllable 
constituent to another, e.g. applying L1 VOT in initial consonants to L2 codas (e.g. in an 
ambisyllabic position). The answers to these questions have strong implications both for 
theories that account for L2 phonological acquisition and for the teaching and learning of 
new sounds in an L2.

1 The category vs. feature debate

Many of the currently prevailing models of L2 phonological acquisition, including the 
Native Language Magnet Model (e.g. Kuhl, 1992, 1994), the Perceptual Assimilation 
Model (e.g. Best, 1995), and the Speech Learning Model (e.g. Flege, 1995), mainly con-
sider phonological processing and development at the segmental level (for a recent sum-
mary of these models, see Chang, 2019). These models largely draw their support from 
evidence of phoneme categories in L1 shaping the acquisition of L2 categories. However, 
as categories comprise phonetic features, logically speaking, evidence of categorical 
transfer does not rule out the possibility of L1 influence at the featural level.

Other models consider features as the unit that affects perception. By extension, if a 
speaker’s L1 sound system has a particular feature (e.g. quantity), this feature will facili-
tate the perception of that non-native contrast, irrespective of whether the particular seg-
ment is present in the L1. Note that the term ‘feature’ is used in different senses in this 
line of research: in some studies (e.g. Hancin-Bhatt, 1994) it refers to traditional distinc-
tive features à la Chomsky and Halle (1968) and in others (e.g. McAllister et al., 2002) it 
is taken to refer to continuous phonetic dimensions; in this study we use ‘feature’ in the 
latter sense.

One relevant study is McAllister et al. (2002), which evaluated L2 learners’ ability to 
use duration as a feature to cue phonemic quantity. This feature is needed to produce and 
perceive vowel distinctions in Swedish. Participants were speakers of English and 
Spanish who had lived in Stockholm for more than 10 years, as well as native speakers 
of Estonian (which has a three-way vowel quantity contrast; Asu et al., 2009) and 
Swedish as controls. The results showed that while Estonian controls performed much 
like native Swedish speakers, the learner groups did not perform as well. In addition, the 
native English speakers outperformed their Spanish speaker counterparts, echoing the 
fact that duration is partially used to cue lexical stress contrasts in English (alongside 
vowel quality and intensity; Fry, 1955). McAllister et al.’s findings lend support to the 
featural transfer hypothesis, and demonstrate that the degree to which a phonetic feature 
(in this case duration) is used in L1 can influence how well it can be exploited for L2 (see 
also other relevant studies such as Lee et al., 2006; Tsukada et al., 2014, 2018).
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2 Vowel vs. consonant quantity: Asymmetrical effects on L2

A further question is whether the aforementioned facilitative effect of an L1 feature on 
L2 acquisition is constituent specific: does having cues to a vowel quantity contrast in L1 
help the learner acquire a consonant quantity contrast in L2? Altmann et al. (2012) 
reported asymmetrical effects of L1 vowel vs. consonant quantity contrasts on non-
native quantity perception. They found that Italian listeners (who have only consonant 
quantity contrasts in L1) perceived non-native German vowel quantity contrasts as well 
as they did L1 consonant quantity contrasts; but German learners (who have only vowel 
quantity contrasts in L1) of Italian did not perceive Italian consonant quantity contrasts 
equally well. Their findings appear to suggest that the influence of L1 quantity contrasts 
may be constituent specific (i.e. L1 vowel quantity contrasts do not necessary help per-
ceive new L2 consonant quantity contrasts), and asymmetric between vowels and 
consonants.1

3 Lee and Mok (2018)

The studies reviewed above have revealed that the relationship between L1 and L2 quan-
tity contrasts is much more complex than the original feature hypothesis (McAllister 
et al., 2002). The next question was whether L1 quantity contrasts restricted to only a 
small subset of sound pairs would (partially) facilitate the acquisition of new L2 quantity 
contrasts; to this end Lee and Mok (2018) tested Cantonese learners of Japanese.

In Japanese, both consonants (e.g. kita ‘came’ vs. kitta ‘cut’) and vowels (e.g. kita 
‘came’ vs. kiita ‘heard’) contrast in quantity. Cues to the short vs. long vowel distinction 
include vowel and word duration (Hirata, 2004), formant frequency (Hirata and Tsukada, 
2009) as well as fo contour (Takiguchi et al., 2010), whereas the long (geminate) vs. short 
(singleton) consonant distinction is associated with closure duration (Han, 1992), dura-
tion of the vowels surrounding the closure (Han, 1994) and intensity and fo range (Ofuka, 
2003). For a recent review of the phonetics of Japanese geminates, see Kawahara, 2015. 
In Cantonese, there are short vs. long vowels but only to a very limited extent. Only the 
low vowels (/aː/ vs. /ɐ/) contrast in quantity phonemically (e.g. /kaːi/ 街 ‘street’ vs. /kɐi/ 
雞 ‘chicken’), but they also differ in vowel quality (Kao, 1971).2 For consonants, there 
are no underlying geminates in Cantonese, but there are the ‘cat tail’ type false geminates 
– derived at syllable boundaries, e.g. /phaː.khɵy/ 怕佢 ‘afraid of him’ vs. /phaːk.khɵy/ 拍
佢 ‘tap him (e.g. on the shoulder)’ – because Cantonese allows an unreleased stop coda 
in its syllable structure (for English, see Oh and Redford, 2012).

Lee and Mok (2018) explored the production of L2 Japanese quantity contrasts by 20 
Cantonese learners vs. native Japanese speakers. The learners consisted of beginners 
(first-year undergraduate students three months into their BA Japanese Studies pro-
gramme) and advanced learners in the final year of the same programme who had studied 
in Japan for one year. Based on the analysis of a series of durational ratios, they con-
cluded that both groups of learners were able to distinguish between short vs. long vow-
els and consonants. These findings were taken to suggest that (1) the use of duration in a 
restricted subset of vowels suffices to facilitate the use of duration in L2 vowel quantity 
contrasts even for beginners, and (2) false geminates may allow Cantonese learners to 
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correctly produce Japanese consonant quantity contrasts. Alternatively, (2) could also be 
interpreted to mean that (3) the restricted use of duration in L1 vowel quantity contrasts 
can benefit the acquisition of L2 consonant quantity contrasts.

Whether (2) and/or (3) are true is important as they have theoretical implications for 
the nature of transfer in L2 phonological acquisition. However, upon closer examination 
of the recordings in Lee and Mok (2018), the authors detected non-native-like pronuncia-
tion by the beginners that was suggestive of a consonant cluster [t̚]+/s/ as an alternative 
strategy for long /s/, which could not have been identified by durational ratios. 
Specifically, for many utterances involving a geminated /s/, we detected silence before 
frication but without noticeable affrication in between. That is to say, it is possible that 
the beginners in Lee and Mok (2018) were not producing real geminates; rather, they 
were producing a homorganic unreleased stop coda + initial consonant sequence to 
achieve the target long constriction: a phonotactic strategy imported from their L1. If this 
was the case, both (2) and (3) need to be reconsidered as these beginners were not pro-
ducing the consonant quantity contrasts in the same way as native Japanese speakers do.

The /s/ subset of the stimuli provides a perfect window to test this. To determine 
whether speakers are producing real or false geminates, stops would not be ideal as both 
would equally yield lengthened stop constriction. On the other hand, because Cantonese 
does not allow fricatives in the coda position, geminated /s/ would become a consonant 
cluster [t̚]+/s/ (the former being a homorganic unreleased stop), which can provide a 
direct diagnosis of the problem at hand.

II Research questions

Here we seek to examine whether Cantonese learners’ production of Japanese geminated 
/s/ is genuinely lengthened or is a [t̚]+/s/ cluster, i.e. only using the allowable Cantonese 
combination to fulfil the required duration. While a CVsV (singleton) word and a CVsːV 
(genuine geminate) word would only differ in terms of the duration, but not intensity, of 
the second consonant (C2), a false geminate CVt.sV would have lower corresponding C2 
intensity than CVsV because a [t]–/s/ cluster contains a period of stop closure with no 
acoustic energy. Geminated stops would not allow such comparison as complete closure 
means zero intensity in both quantity conditions (i.e. CVt.tV for false geminate stop vs. 
CVtːV for genuine geminate stop).

We hypothesize that for Cantonese learners of Japanese, mean C2 intensity would be 
greater for singleton /s/ than for geminate /s/ (hypothesis 1). This is based on the assump-
tion that they were unable to produce real geminates, but produced a [t̚]–/s/ cluster as an 
alternative strategy. For native Japanese speakers, who are capable of producing genuine 
geminates, we expect that singleton and geminated /s/ do not differ significantly in C2 
mean intensity.
Moreover, if the learners did produce [t̚]–/s/ clusters instead of /s.s/, a further question 
would be how much they did so at different speaking rates. Lee and Mok (2018) found 
that the learners deviated from the native speakers more in slower speech, in which the 
actual durational differences between native and learners’ production were larger given 
longer average syllable duration. In addition, decreased fricative duration can affect lis-
teners’ ability to correctly identify fricatives (Jongman, 1989), hence there is less room 
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for /t/-insertion in faster speech for [t̚]–/s/ clusters. Consequently, we further hypothe-
size that there would be more cases of /t/-insertion in slower speech (hypothesis 2).

III Method

1 Speakers and materials

To test the aforementioned hypotheses, we reanalysed a subset of the production data in 
Lee and Mok (2018). This subset contained three non-word roots, namely sasa, sese, and 
soso (3 roots × 3 quantity conditions [CVCV, CVVCV, CVCCV] × 25 speakers × 3 
speaking rates × 3 times = 2,025 utterances), of which the mean intensity of C2 was the 
dependent variable. There were five native speakers of Japanese as controls (2F + 3M, 
mean age = 31.0, SD = 10.6), 12 advanced learners (10F + 2M, mean age = 20.7, SD 
= 1.3) in their final year of the BA Japanese Studies programme at a university in Hong 
Kong and eight beginners (5F + 3M, mean age = 18.3, SD = .46) who were in their first 
year of the same programme. Both learner groups were native speakers of Hong Kong 
Cantonese, speaking English and Mandarin3 as L2. The Beginner group reportedly had 
no knowledge of Japanese or at best just some knowledge of hiragana when they entered 
university. For more details of the speakers, please refer to Lee and Mok, 2018.

2 Procedures

Recording took place in a quiet room on campus, using a Zoom H2n voice recorder, 
placed on a desk approximately 30 cm in front of the participant. Stimuli were presented 
on a computer screen using a Javascript-based sentence randomizer. The speakers were 
briefed about the experimental task and granted their written consent before recording 
commenced. They were to say the target words in the carrier sentence Kore-wa XX desu 
‘This is XX’. Utterances were collected over randomized blocks at three speaking rates 
(in order: normal ⇒ slow ⇒ fast), by asking the speakers to speak obviously more slowly 
in the slow production and obviously faster in the fast production, both relative to the 
normal speech rate. They were instructed to use the high–low pitch accent pattern. Within 
each block, each target word appeared three times. In this subset, there was no outlier and 
all data were retained for analysis.

Speech data were manually labelled by the segment (consonants and vowels) using 
FormantPro (described in Cheng and Xu, 2013; Chiu et al., 2015), following the princi-
ples in Turk et al. (2006). For all the disyllabic target words, four segments (henceforth 
C1V1C2V2) were labelled. Subsequently, for each labelled interval FormantPro extracted 
the duration and mean intensity values.

IV Results

1 Intensity trajectories

We set out to examine whether Cantonese learners’ production of geminated /s/ is genu-
inely lengthened or is a [t̚]–/s/ cluster. To this end, we compared the intensity of C2 
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produced by the speaker groups under different quantity conditions. As an example, 
Figure 1 shows mean intensity trajectories of sasa (CVCV) vs. sassa (CVCCV) pro-
duced by all speakers at different speaking rates. The right panels reveal that intensity at 
C2 did not differ between any quantity conditions for the native speakers (the Bayesian 
95% confidence intervals overlap); the same was true for the advanced learners as indi-
cated by the middle panels. For the beginners, however, the pink and lime contours are 
separated in the Normal and Slow panels, suggesting that intensity at C2 for sassa was 
significantly lower than that for sasa. Note that for all other segments in these target 
sentences, intensity was not significantly different between sasa and sassa for any 
speaker group.

Figure 1.  SS ANOVA plots showing mean intensity profiles of sasa vs. sassa produced by 
beginners (N = 8), advanced learners (N = 12), and native speakers (N = 5).
Notes. X-axis shows normalized time (10 measurements / segment). Vertical dashed lines indicate segment 
boundaries. Calculation of 95% Bayesian confidence intervals (i.e. thickness of ribbon widths) were calcu-
lated following Davidson (2006). Where two ribbons do not overlap, they may be considered significantly 
different at that particular point in time. From the top to the bottom rows are fast, normal, and slow 
speaking rates. The red arrows indicate the segment of interest (C2) (colour online).
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The full set of C2 mean intensity data (N = 2,025) were analysed using generalized 
linear mixed models with R (ver. 3.6.3) package lme4 (Bates et al., 2015 ver. 1.1-23). 
The three-level categorical factors (quantity and speaking rate) both followed a treatment 
coding structure with a baseline level: for quantity, baseline = CVCCV; for speaking 
rate, baseline = normal.

Separate models were fitted for each speaker group. The best models were chosen 
following a model-comparison approach, in which factors were added incrementally to 
a base model, and improved fit was assessed using the likelihood ratio test (anova()). 
Interaction terms were assessed by comparing models containing all main effects and 
interaction terms with models in which the critical interaction term was removed. For 
all models, we included the most complete random structure that led to successful 
convergence.

Table 1 shows the model summary for the Beginner group. The model included main 
effects of quantity and speaking rate and their interaction, by-speaker intercepts, as well 
as by-speaker random slopes for quantity and speaking rate. The results showed that 
mean C2 intensity of CVCCV (geminates) was significantly lower than CVCV (β = 
.052, SE = .023, t = 2.264); the difference between CVVCV and CVCCV, however, was 
non-significant (β = .032, SE = .022, t = 1.445). Meanwhile, C2 had significantly 
greater intensity in fast than in normal speech (β = .033, SE = .016, t = 2.091), and in 
normal than in slow speech (β = −.054, SE = .013, t = −4.316). The interaction terms 
reflect that the mean intensity difference between CVVCV and CVCCV (β = .032, SE 
= .009, t = 3.568) and that between CVCV and CVCCV (β = .028, SE = .009, t = 
3.063) are greater for slow than for normal speech rate. For both native speakers (χ2(2) 
= 1.112, p = .573) and advanced learners (χ2(2) = 1.729, p = .421), the effect of 
Quantity was non-significant.

Table 1.  Model summary (beginners): Intensity ~ Quantity + Rate + (Quantity + Rate | 
Speaker).

Fixed Random

  Speaker

Parameters β SE t SD

(Intercept) 3.849 0.047 82.246*** .032
CVVCV .032 .022 1.445 .024
CVCV .052 .023 2.264* .025
Fast .033 .016 2.091* .018
Slow −.054 .013 −4.316*** .013
CVVCV × Fast .002 .009 .221  
CVCV × Fast −.013 .009 −1.397  
CVVCV × Slow .032 .009 3.568***  
CVCV × Slow .028 .009 3.063**  

Notes. Pr(>|z|) < .05 = ‘*’. < .01 = ‘**’. < .001 = ‘***’.
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2 Manual inspection of stop closure

Utterances with an inserted /t/ were manually culled by two phoneticians (including the 
first author) who spoke Japanese as an L2 (achieving the highest Level 1 and Level N2 
in the Japanese Language Proficiency Test, respectively). In deciding whether /t/ was 
inserted, they checked for silence (absence of energy; see Figure 2) in the spectrogram 
which indicates stop closure. Altogether they identified 230 utterances (42.6% of 540 
geminates produced by learners) with an inserted /t/.

We used a decision tree to determine predictive factors of /t/-insertion by the partici-
pants. The decision tree was constructed using IBM SPSS 26 (CHAID algorithm). The 
training set consisted of 80% of the data. Five factors, namely (1) speaker ID, (2) speaker 
group, (3) speaking rate, (4) average syllable duration, and (5) surrounding vowels, were 
incorporated to train the decision tree model for prediction. The accuracy of the decision 
tree was 79.6% (78 hits of the test set, N = 98).

Figure 3 shows that both speaker ID and speaking rate were predictive factors of /t/-
insertion, whereas the identity of surrounding vowels was not. The left child node under 
the root note corresponds to the speakers who tended not to insert /t/, with 8 advanced 
learners and 3 beginners; the right child node represents the speakers who tended more 
to insert /t/, with 5 beginners and 4 advanced learners. The beginners (M = 57.4%, SD 
= 28.6%) inserted /t/ more often than the advanced learners (M = 32.7%, SD = 24.3%) 
did. Meanwhile, the terminal nodes combined suggest that faster speech was predicted to 
yield fewer /t/-insertion cases than otherwise.

3 Relative duration of /s/

As weaker C2 intensity (see Figure 1) can indicate either false geminates or generally 
weakened frication, we further examined the relative duration of /s/ in C2 of all speaker 
groups (including both utterances with and without /t/-insertion). Figure 4 shows that for 
the native speakers, /s/ occupied the entire duration of C2; for the advanced learners it 
occupied 97.2% (SD = 9.8%); for the beginners it occupied 92.2% (SD = 17.2%). The 
difference between advanced and beginner learners was significant according to Welch’s 
t-test, t(11.756) = 2.848, p = .007 (one-tailed). This shows that the beginners’ produc-
tion indeed contained a greater proportion of stop closure without frication. Furthermore, 
greater variability of relative /s/ duration was observed in slower speech in general, with 
7.3% SD for fast speech, 10.6% for normal speech, and 16.4% for slow speech.

V Discussion

1 Summary of findings

We set out to examine whether Cantonese learners’ production of long /s/ in Lee and 
Mok (2018) was genuine or a [t̚]–/s/ cluster. Table 1 and Figure 1 showed that for the 
beginners mean C2 intensity in the geminate condition was lower than that in the single-
ton condition, consistent with the view that there was a period of complete closure during 
gemination, i.e. a [t̚]–/s/ cluster. For the advanced learners and the native speakers, mean 
C2 intensity was not significantly different, suggesting that turbulence continued 
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throughout the entire C2, i.e. genuine gemination. Therefore, hypothesis 1 was only par-
tially supported as the advanced learners did not behave like their beginner counterparts 
in their mean C2 intensity. We further observed an effect of speech rate on /t/-insertion, 
with more insertion cases in slower speech, thus supporting hypothesis 2.

2 /t/-insertion as an effective transitional strategy

It is interesting why the beginners improvised [t̚]–/s/ as a transitional strategy, rather 
than using /s.s/, especially given /s/ in the coda position had already been acquired in 
their L2 English. In fact /s/ is not described to be a challenging sound in the coda posi-
tion for Hong Kong English (Peng and Setter, 2000; Setter et al., 2010). Even with 
extensive L2 English experience, they still resorted to an L1 false geminate to achieve 
the long target constriction duration of the geminate condition. Two points concerning 
this behavior are noteworthy here. First, their resorting to L1 as an improvised strategy 
to produce this new contrast type may be taken to illustrate just how challenging it is 
for them to produce genuine long consonants, which are absent in both Cantonese and 
English. As beginners three months into learning Japanese, they needed the easiest 
short-cut to producing long constriction duration from their first language, thus [t̚]–/s/ 
cluster from L1 Cantonese rather than /s.s/ as permitted in L2 English. In fact, that 
some advanced learners were still resorting to false geminates shows exactly how 
robust this strategy is. Second, while false geminates may not be genuine, the begin-
ners were right on aiming for long constriction duration: the salient perceptual cue to 
long consonants (Han, 1992).

Our interpretation may also shed light on learners from other L1 backgrounds, e.g. 
English. For example, Hayes-Harb and Masuda (2008) reported a listening and produc-
tion experiment in which English speakers were taught Japanese non-words contrasting 
in C2 quantity. They found that while native Japanese speakers outperformed the experi-
enced learners, who in turn outperformed the inexperienced learners, both learner groups 
were able to lexically distinguish singleton and geminate words to some extent in the 
listening task. This is interesting because English does not have consonant quantity con-
trasts except at the phonotactic level (see Cantonese), while duration is only one of mul-
tiple acoustic cues to tense vs. lax vowel distinctions (House, 1961). Based on our 
discussion above, it is thus possible that the learners in Hayes-Harb and Masuda (2008) 
were in fact encoding real geminates as false ones (i.e. CVC.CV), a phonological struc-
ture they have in their L1.

3 A fresh look at Lee and Mok, 2018

Our findings have shed new light on a puzzle left behind in Lee and Mok (2018): Does 
partial use of duration in L1 vowel quantity distinctions benefit the acquisition of L2 
consonant quantity contrasts? Do L1 false geminates benefit the acquisition of L2 
underlying geminates? Although the durational ratios in Lee and Mok (2018) seemed 
to suggest a positive answer to both questions, the analysis of intensity trajectories 
revealed that the beginners were in fact improvising a transitional strategy, i.e. false 
geminates. The present study shows that in the case of Cantonese learners of Japanese, 
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their having vowel quantity contrasts in L1 does not mean that they can readily use 
constriction duration to contrast singleton and geminate consonants as beginner learn-
ers. Meanwhile, the fact that their L1 permits false geminates echoes their transitional 
strategy of producing a coda [t̚]–/s/ cluster in place of a geminated /s/. Therefore, as 
far as beginner Cantonese learners are concerned, their production of L2 Japanese 
geminates may be better attributed to L1 false geminates (in turn, the fact that stops are 
permitted as codas) instead of vowel quantity contrasts. It would be interesting to 
verify our findings with speakers whose L1 does not permit codas (‘simple syllable 
structure’; see Maddieson, 2005).

As for the advanced learners, the present findings suggest that they were indeed pro-
ducing real geminates. This means that, with enough exposure, it is possible for Cantonese 
learners to use constriction duration to mark consonant quantity contrasts. Note that even 
so their geminates are not fully native-like: Lee and Mok (2018) have shown that (1) 
their durational ratios are different from the native speakers, and that (2) they were una-
ble to exaggerate durational differences between CVCV and CVCCV in slower speech 
like their native speaker counterparts.

Taken together, the present findings and those in Lee and Mok (2018) may suggest the 
following with regard to the feature vs. category issue: (1) length contrasts confined to 
only a small subset of vowel pairs in L1 sufficed to facilitate beginner learners to distin-
guish between long and short vowels in L2 Japanese (see Lee and Mok, 2018: Table 7), 
and (2) the same vowel length contrasts did not help beginners to readily form an accu-
rate representation of geminate consonants. The first point (1) is somewhat reminiscent 
of the English speakers in McAllister et al. (2002) who outperformed Spanish speakers 
due to their partial use of duration in vowel length contrasts. For Cantonese, having 
length contrasts in only a few L1 vowel pairs allowed the beginners to tell apart long vs. 
short in other L2 vowels, consistent with a featural prediction. For (2), the present find-
ings lend further support to the view that this length feature is also constituent specific: 
having L1 vowel length contrasts does not readily help beginner learners to form an 
accurate representation for geminate consonants, somewhat comparable to German lis-
teners not being as good at discriminating L2 Italian consonant length contrasts (Altmann 
et al., 2012).

4 Methodological implications

Our findings also show that learners’ production can deviate from that of native speakers 
in unexpected ways. For Cantonese learners of Japanese, their non-native-like produc-
tion of geminates could not be spotted in Lee and Mok (2018) using well-established 
durational ratios, because their transitional strategy for this L2 distinction was highly 
successful in terms of achieving target duration patterns. This had thus led Lee and Mok 
(2018) to believe that false geminates in Cantonese led to genuine positive transfer to 
these learners’ Japanese speech. The present study has revealed the ‘true colours’ of these 
learners’ geminates: false geminates like in their L1. To correctly understand L2 speech 
production data, it is necessary to use a wider range of measurements than for analysing 
L1 data. Failing to do so can result in a distorted view of the data and in turn misled 
interpretation of the findings.
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5 Implications for teaching

Considering that the learners will eventually shift to authentic geminates anyway when 
they become more advanced, it may be advisable for teachers to refrain from correcting 
/t/-insertion when working with Cantonese-speaking beginners. Allowing them to map 
geminates onto an existing L1 category helps them focus on other more challenging 
aspects of their new language. The same may be said for other ‘foreign accent features’ 
that do not impede understanding; after all, unless communication is affected, whether to 
sound native-like should be the learner’s choice (Levis, 2005) .

In this study we have shown acoustic evidence that Cantonese-speaking beginners 
may insert /t/ when producing a geminated /s/. Future researchers could verify our find-
ings with articulatory data such as ultrasound. Furthermore, it would be interesting to 
investigate the effectiveness of /t/-insertion by recruiting native listeners for perception 
experiments.

VI Conclusions

In this article, we revisited Lee and Mok’s (2018) data and examined whether Cantonese 
learners’ production of geminates was genuine (i.e. lengthened constriction) or was the 
result of an unreleased coda + homorganic initial consonant sequence. Analysis of the 
mean intensity of geminated /s/ revealed that the latter was true for the beginners, but not 
so much for the advanced learners. In other words, while both learner groups appeared to 
achieve duration ratios to mark quantity contrasts, the beginners did so using phonotactic 
means; but they could eventually acquire the native production strategy of lengthening 
constriction duration of C2 by the time they became advanced learners. Furthermore, for 
both learner groups more instances of /t/ insertion were observed in slower speech. We 
conclude this study by calling for the use of a wider range of measurements in analysing 
L2 production data for a more comprehensive and accurate understanding of learners’ 
production strategies.
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Notes

1.	 See Meister et al. (2015), who reported an asymmetry in the opposite direction.
2.	 There are alternative phonemic analyses with more short vs. long vowel pairs. For 

example, in an 11-vowel system (e.g. Bauer and Benedict, 1997; Kao, 1971), there 
can be four pairs of vowels contrasting in quantity. However, only the /aː/–/ɐ/ pair is 
unambiguously a short vs. long contrast which appears in all environments.

3.	 Mandarin does not have vowel or consonant length quantity contrasts except to the extent that 
the neutral tone syllables are considered unstressed (Shen, 1992). As all the learners had been 
exposed to English stress anyway, we did not consider this an additional confound.
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