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ABSTRACT 
 
This study evaluates whether identification training 
yields superior results to discrimination training for 
improving the perception of a very difficult non-
native contrast. Seventeen Japanese speakers 
received one hour of identification training with 
feedback with the English coda contrast /z/-/dz/ as in 
‘rose’ and ‘roads’. The ‘rose’-‘roads’ stimuli were 
manipulated to vary in terms of the duration of the 
stop closure and the duration of the preceding vowel. 
These results were compared with that of twenty 
Japanese speakers who received one hour of AX 
discrimination training with the same contrast using 
the same stimuli. The cue-weighting pre-test and 
post-test revealed no improvement in the use of vowel 
duration for either group. However, the identification 
group improved their use of the closure duration to a 
slightly (and significant) greater extent than the 
discrimination group. Hence, identification training 
may provide superior results for the acquisition of 
very difficult L2 contrasts. 
 
Keywords:  Identification training, discrimination 
training, coda contrast, English, Japanese. 

1. INTRODUCTION 

Phonetic training often uses an identification task, 
where the second language (L2) learners are 
presented with one word (e.g., rose) and have to 
decide which word was heard (e.g., ‘rose’ or ‘roads’). 
This type of training, especially combined with high 
variability, have been shown to be effective for 
improving the perception of L2 contrasts [e.g., 7, 10, 
12]. While identification tasks require some level of 
literacy or, at least, some knowledge of phoneme-
grapheme correspondence in the L2, discrimination 
tasks do not. An AX discrimination task, for instance, 
consists of presenting the learners with two words 
(e.g., rose-roads) and asking them to decide whether 
the two words were the same or different. Hence, a 
possible advantage of the use of a discrimination task 
for sound training is that it could be used with 
populations that are not literate in the L2, and 
therefore, could be used at the very onset of L2 
learning. Some studies reported that both tasks were 
equally effective for training sound contrasts [5, 16], 

while others reported better improvement with 
identification training [3, 4, 13, 15]. Thus, it is still 
unclear which task is better and why.  

The studies that reported better improvement with 
an identification task targeted vowels [3, 4, 13] or the 
/r/-/l/ contrast [15]. However, a recent study has 
demonstrated that the difference between 
identification training results and discrimination 
training results may be due to mislabeling issues: 
25% of the Japanese speakers in the discrimination 
training condition associated the English vowel /i/ 
with the word ‘ship’ instead of ‘sheep’ in the post-test 
[8]. However, their improvement in the use of 
temporal and spectral information was comparable 
across both training conditions [17]. Hence, the 
discrimination task may be as effective as the 
identification task for helping learners to contrast 
categories. It is still possible that the lack of 
difference found between conditions may be due to a 
ceiling effect since the Japanese speakers were 
sensitive to both duration and spectral changes before 
training. Also, their average training scores were 
around 90% [17], thus, this contrast may not have 
been overly difficult for them to begin with. 

The /z/-/dz/ contrast as in the English words ‘rose’ 
and ‘roads’ is also difficult for native Japanese 
speakers [6]. This is because the affricate /dz/ and 
fricative /z/ are allophones in Japanese [1]. In a 
previous study [9], we found that the average training 
scores of Japanese speakers on this contrast was 
around 50% (that is, chance level) when using an AX 
discrimination task, suggesting that this contrast is 
more difficult than the ‘ship’-‘sheep’ contrast 
previously investigated ([8], [17]). The Japanese 
speakers slightly improved their use of vowel 
duration and closure duration of the stop /d/ to 
categorize the words ‘rose’ and ‘roads’ with 
discrimination training [9]. The current study is 
interested in whether identification training may help 
Japanese speakers improve their use of the contrastive 
cues more than discrimination training.  

At least two acoustic cues are used by native 
English speakers to distinguish the word ‘rose’ from 
‘roads’: the duration of the vowel and the duration of 
the stop closure [9]. English speakers associate a 
longer vowel with the word ‘rose’, and generally 
perceive the word as ‘rose’ when there is no stop 
closure or it is short (around 10 ms). Conversely, 
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Japanese speakers associate a longer vowel with the 
word ‘roads’ instead of ‘rose’, and disregard changes 
in closure duration. After discrimination training, the 
Japanese speakers slightly improved their use of the 
stop closure duration, while starting to rely less on 
vowel duration [9]. Thus, the current study evaluated 
whether the cue-weighting of Japanese speakers can 
get closer to native performance with an identification 
training paradigm using the same set of manipulated 
stimuli as those used in the previously reported AX 
discrimination training paradigm [9]. 

2. METHODOLOGY  

2.1. Participants  

Seventeen native Japanese speakers who had not 
spent more than 3 weeks in an English-speaking 
country (mean = 1.25) took part in the identification 
training with the ‘rose’ and ‘roads’ contrast. Their 
results were compared with that of twenty native 
Japanese speakers who had not spent more than 8 
weeks (mean = 1.7) in an English-speaking country 
and took part in the AX discrimination training with 
the same contrast. All participants were right-handed 
university students in Japan between the age of 18 and 
23 (mean = 21) for the identification task and between 
18 and 27 (mean = 20) for the discrimination task, 
with no reported history of speech or hearing 
impairment. Forty North American English 
university students recruited in Victoria, Canada and 
aged between 17 and 28 (mean = 21) took part in the 
pre-test.  

2.2. Stimuli  

Test tokens were created from the recordings of ‘rose’ 
and ‘roads’ samples by a female North American 
English speaker. The recordings at 44,100Hz were 
performed in a sound-proof room at The University 
of Tokyo with a Sony ECM-MS957 condenser 
microphone connected directly to a computer using 
Praat [2]. The recorded words were scaled to an 
intensity of 70 dB before manipulations. Forty 
milliseconds of stop closure were extracted from a 
clear ‘roads’ sample and inserted between the vowel 
and the coda fricative of a clear ‘rose’ sample. The 
closure duration was then modified from 0 to 60 ms 
in steps of 10 ms using a script [18]. The vowel 
duration of each of the resulting tokens was modified 
from 210 to 300 ms in steps of 30 ms using the same 
script, which resulted in a total of 28 test tokens as 
illustrated in Figure 1. While all 28 tokens were used 
in the identification pre-test and post-test, a subset of 
16 tokens was used for training. The tokens chosen 
for training were those at the extreme ends of the 
closure duration, a cue that is used more categorically 

than vowel duration by English speakers to 
distinguish ‘roads’ from ‘rose’. The tokens chosen for 
training correspond to the 8 tokens (tokens 1, 2, 8, 9, 
15, 16, 22, 23) most often categorized as ‘rose’ by 
native English speakers and the 8 tokens (tokens 6, 7, 
13, 14, 20, 21, 27, 28) most often categorized as 
‘roads’. 
 

Figure 1: The 28 tokens used for the pre- and post-
test were manipulated along the closure duration (x-
axis) and vowel duration (y-axis) dimensions. The 
16 shaded tokens were used for training. 

 

2.3. Procedure  

2.3.1. Pre- and post-test  

The English participants completed the pre-test only 
(the pre-test and post-test were identical). Their 
results were reported in [9] and are used in the current 
study for comparison with native proficiency. All 
Japanese participants completed the pre-test, one hour 
of training, and the post-test. For the tests, 
participants were presented with one token at a time, 
and asked to identify whether the word was ‘rose’ or 
‘roads’.  The 28 tokens were presented randomly 4 
times. The results on the first set of 28 tokens were 
discarded from the analyses as a practice session. All 
the tests were carried out in a sound-attenuated room, 
with stimuli presented via high quality BOSE 
headphones. No feedback was provided during a test. 

2.3.2. Identification training  

After the pre-test and before the post-test, the 
seventeen Japanese participants assigned to the 
identification training condition received two 30 to 
40-min. sessions of identification training with 
feedback using the 16 tokens in grey shading in 
Figure 1. For the training, participants were presented 
with one token at a time, and asked to identify 
whether the word was ‘rose’ or ‘roads’. Feedback 
consisted of a written message indicating whether the 
choice was correct (the tokens were never repeated). 
The 16 training tokens were presented randomly 8 
times per block, and there were 4 blocks per training 
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session. Hence, each of the 16 tokens was presented 
32 times for a total of 512 tokens per training session.  

2.3.2. AX Discrimination training  

The twenty Japanese participants assigned to the 
discrimination training condition were also exposed 
to the same 512 tokens during a training session. Two 
training sessions were provided in total, each lasting 
around 30 minutes. The 16 training tokens (shaded in 
Figure 1) were presented 32 times each in a ‘same’-
‘different’ AX discrimination task with an inter-
stimulus-interval (ISI) of 1500 ms, where tokens were 
paired as ‘same’ (e.g., token 1 and 16) or ‘different’ 
(e.g., token 1 and 7) in terms of closure duration 
category. No token was paired with itself. The results 
on the AX discrimination task was reported in [9]. 

3. RESULTS AND DISCUSSION  

In order to assess whether any improvement occurred 
during identification training, we looked at the 
average correct training scores, which were 65.08% 
on the first day, and 68.77% on the second day, a 
significant improvement of 3.69% (t(16): 3.69, p = 
.039). In comparison, the training scores on the 
discrimination task were 52.40% on the first day, and 
56.02% on the second day, an improvement of 3.62% 
that was also significant (t(20) = 2.49, p = .025). 
Hence, a small but significant increase in task 
performance was observed with both identification 
and discrimination training. Accordingly, the 
research question addressed by the current paper was 
which training paradigm yielded the best results for a 
change in the use of vowel duration and closure 
duration for categorization of the English ‘rose’ and 
‘roads’ contrast by Japanese speakers. The statistical 
analyses revealed that neither training group showed 
a significant improvement on the use of vowel 
duration from pre-test to post-test, but that the 
identification training group exhibited slightly better 
(and significant) results for the use of the stop closure 
duration. 

3.1. Vowel duration 

A look at the vowel duration data, presented in Figure 
2, indicates that while English speakers generally 
associated a short vowel with the word ‘roads’, the 
Japanese participants in both training conditions 
associated a short vowel instead with the word ‘rose’, 
both before and after training. The vowel duration 
data were analysed using a mixed-design ANOVA in 
R [14] with a within-subject factor of Vowel Duration 
and Time (pre-test and post-test) and a between-
subject factor of Condition (discrimination and 
identification). The package “ez” was used for the 

analysis [11]. Mauchly’s test indicated that the 
assumption of sphericity had been violated (W = 0.18, 
p < .001), therefore degrees of freedom were 
corrected (ε = 0.49). Both training groups did not 
improve from pre-test to post-test, which was shown 
by the non-significant Time X Vowel Duration 
interaction; F(3, 102) = 0.98 p = .326, ηp

2 = 0.008. 
The Time X Condition X Vowel Duration interaction 
was also non-significant; F(3,102) = .304, p = .67, ηp

2 
= .002. Hence, although a slight change in the use of 
vowel duration may be observed in Figure 2, neither 
the identification nor the discrimination training 
group experienced a significant improvement in the 
use of vowel duration for categorisation of the 
manipulated ‘rose’ and ‘roads’ tokens in the current 
study. 
 

Figure 2: The proportion of items identified as 
‘roads’ in the pre-test and post-test for the 
discrimination and identification groups by changes 
in vowel duration. English results on pre-test are 
added to both graphs for comparison. 

 
	
Furthermore, the post-test vowel duration data of 

both training groups were compared with the native 
English speakers’ test results with a mixed-design 
ANOVA with Vowel Duration as the within-subject 
and Condition (identification, discrimination, and 
English) as the between-subject factor. The data was 
not spherical (W = 0.34, p < .001), and so 
Greenhouse-Geisser estimate of sphericity (ε = 0.58) 
was used. The Condition X Vowel Duration 
interaction was significant; F(6, 222) = 15.48, p < 
.001, ηp

2 = .18. Thus, the behaviour of both training 
groups was different to that of the English native 
speakers.  
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3.2. Closure duration 

The closure duration data are presented in Figure 3. 
While both groups of Japanese participants mostly 
disregarded changes in closure duration in the pre-test, 
they used this cue significantly more in the post-test. 
The Closure Duration data were analysed using a 
similar mixed-design ANOVA with a within-subject 
factor of Closure Duration and Time (pre-test and 
post-test) and a between-subject factor of Condition 
(discrimination and identification). Mauchly’s test 
indicated that the assumption of sphericity had been 
violated	 (W = 0.09, p < .001), therefore degrees of 
freedom were corrected using Greenhouse-Geisser 
estimate of sphericity (ε = 0.47). Both of the training 
conditions changed their behaviour over time, which 
was shown by the significant Time X Closure 
Duration interaction; F(6, 204) = 6.74, p < .001, ηp

2 = 
.05. The Time X Condition X Closure Duration 
interaction was also significant; F(6, 204) = 2.44, p = 
.026, ηp

2 = .02, indicating that there was a marginal 
effect benefitting the identification group. 
 

Figure 3: The proportion of items identified as 
‘roads’ in the pre-test and post-test for the 
discrimination and identification groups by changes 
in stop closure duration. English results on pre-test 
are added to both graphs for comparison. 

 
 

The post-test closure duration data of both training 
groups were then compared with that of the English 
native speakers with Closure Duration as the within-
subject factor, and Condition (discrimination, 
identification, and English) as the between-subject 
factor. Again, Mauchly’s test indicated a violation of 

sphericity (W = 0.081, p < .001), therefore 
Greenhouse-Geisser estimate of sphericity (ε = 0.506) 
was used. The Condition X Closure Duration 
interaction was significant; F(12, 444) = 14.67, p < 
.001, ηp

2 = .21, meaning that neither group behaved in 
the same way as native speakers, although their 
behaviour has changed in the direction of native 
speakers’ behaviour.  

3.3. Discussion 

The two training groups significantly improved their 
use of the stop closure duration—the primary cue 
used by native English speakers to distinguish the 
word ‘roads’ from ‘rose’—with the identification 
group improving slightly but significantly more than 
the discrimination group. The question that remains 
is why. The identification task presumably taps into 
phonological processing, whereas the AX 
discrimination task into phonetic/acoustic processing 
when the ISI is short (e.g., 250 ms). However, the ISI 
used in the current discrimination task was long 
(1500ms), which should similarly tap into 
phonological processing. Thus, other cognitive 
aspects must be at play, such as the role of the proper 
grapheme-phoneme association, which was required 
only by the identification training task.   

4. CONCLUSION  

The current study aimed at evaluating whether 
identification training yields superior results than AX 
discrimination training when training with a difficult 
consonant contrast. The contrast investigated was the 
English /z/-/dz/ as in ‘rose’ and ‘roads’, which is 
particularly difficult for Japanese speakers. We 
looked at improvement in the use of vowel duration 
and closure duration — two acoustic cues that are 
used by native English speakers to categorize the 
target contrast. While neither training paradigm 
yielded any significant change in the use of vowel 
duration after one hour of training, the identification 
training paradigm provided superior results in the use 
of closure duration. Therefore, the identification task 
may provide better results than an AX discrimination 
task for the training of some L2 contrasts.  
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