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Shin, Dong-Jin. (2018). “Effect of experience to language on speech-in-noise recognition for Korean 

L2 speakers.” Studies in English Language & Literature 44.2 (2018): 301-319. The aim of the current 

study is to investigate whether experience to target language influences speech-in-noise recognition 

ability. Specifically, we examine whether interlanguage benefit between the talker and listener in 

speech-in-noise recognition is affected by listeners' experience to the target language. Thirty-six Korean 

learners of English living in the U.K. (high experience group) and 30 Korean learners of English living 

in Korea (low experience group) participated in a speech-in-noise recognition task as well as a vowel 

recognition task. The results found that there was no significant difference in speech-in-noise recognition 

between the two groups. However, we also found that the low experience group identified 

Korean-accented English better than L1-accented speech, whereas high experience group identified 

L1-accented speech better. This strongly indicates that the exposure to the target language affects the 

interlanguage benefit. We also found that the vowel identification accuracy and speech-in-noise test was 

strongly correlated regardless of the accent of stimuli. It meant that the subjects who recognize the 

English vowel better also showed the higher accuracy of speech-in-noise recognition ability. In sum, this 

study was able to reveal that experience to the target language affects the speech-in-noise recognition 

ability, and other perceptual abilities like vowel identification is also related to the speech-in-noise 

recognition (Jeonju University).

Key Words: speech-in-noise, vowel identification, interlanguage benefit, L2 accented speech, speech 
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  * 이 논문은 2018년도 상반기 학술연구지원사업으로 연구되었음.
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I. Introduction

Recognizing speech in the different levels of noisy condition has been a 

controversial topic for L2 learners as the listeners are required not only to draw 

attention to the speakers but also to have enough linguistic background and 

perceptual abilities (e.g. Kilman et al., 2014). When assessing perceptual ability of 

the L2 language, we have to consider not only experience of target language but 

also internal and external factors that might influence the perceptual ability. For 

example, types of background noise (eg, white noise, babbling noise) could have an 

effect on intelligibility because a listener can be interrupted while listening to or 

understanding the target word (Pinet & Iverson 2010, Pinet et al., 2011, Kilman et 

al. 2014). Additionally, various levels of noise should be considered for external 

factors that may affect L2 speech recognition (Brungart, 2001). When you are 

listening to the fluctuating amplitude of speech, the listener could only recognize a 

limited portion of the target words or sentences, which can also be distracting for 

the listeners.

Previous studies have also revealed that the ability of speech recognition in noise 

for L2 speakers is influenced by various factors such as L2 proficiency of the 

speaker and the listener (Shin, 2017, van Wijngaarden et al., 2002). Various 

proficiency tests were applied to measure the proficiency of the L2 learners because 

it could be one of the most important factors that directly or indirectly affects the 

perceptual ability. For example, previous studies have used various assessment tools 

such as an official certificate English test like TOEFL, IELTS, TOEIC, self-check 

proficiency test (van Wijngaarden et al., 2002), or a certificate of English 

proficiency (e.g. Michigan English Test-MET, Gifted and Talented English –

YLTE). In these studies, speech-in-noise recognition ability seemed to be linked to 

L2 English ability and proficiency. For example, previous studies such as van 

Wijngaarden et al. (2002) and Kilman et al. (2014) claimed that advanced L2 

subjects understood content words better than English L1 subjects. Specifically, in 
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Kilman et al. (2014), 23 Swedish participants were tested upon their perception of 

target words in speech-in-noise recognition tests. As the proficiency measurement, all 

subjects reported their knowledge of English through questionnaire. The results 

showed that participants with higher self-rating scores were more aware of the given 

target words in noise conditions than participants with lower self-rating scores. Their 

finding thus supported that the proficiency of target language is related to the 

speech-in-noise recognition abilities. 

It was also proposed that the noise levels affect speech recognition differently for 

native listeners than L2 learners. For example, L1 speakers is less susceptible to the 

noise level when they were exposed to their native language than exposed to L2 

accented language (e.g., Lane, 1963, Munro, 1998). In addition, the effect of noise 

levels on the recognition accuracy of L2 learners was significantly greater than that 

of the native speakers, even with highly skilled L2 learners (e.g., Flege et al., 1999; 

Rogers et al., 2006). Similar results were also found from Shin (2017), showing that 

L2 speakers have significantly lowered their recognition ability with respect to the 

noise level, possibly because L2 speakers are less exposed to the target language 

than native speakers. 

The link between the listener and speaker's language background is closely related 

to understanding speech in a noisy condition. In fact, previous research has also 

revealed that the L2 listener's perception of the target language is influenced by their 

language experiences. For example, Pinet and Iverson (2010) showed a strong 

correlation between the speech recognition ability and the experience to the target 

language for the L2 leaners. In addition, other studies have also shown that the 

loudness of L2 speech depends on the background of language (Bent & Bradlow, 

2003; Hayes-Harb et al., 2008). Bent and Bradlow (2003) examined whether a 

matched language between listener and speaker enhances the speech intelligibility 

(i.e., interlanguage benefit). In their study, the L2 learners of English were asked to 

write down the given sentences after they listened to the English (either L1-accented 

or L2-accented) sentences on the answer sheet. The results revealed that the 
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participants scored higher when they shared the language with the speaker than they 

did not. 

With respect to Korean learners, Shin (2017) tested the effect of L2 proficiency 

as well as the effect of interlanguage benefit in speech-in-noise recognition. 

Specifically, Shin (2017) examined the effect of the interlanguage benefit as well as 

the effect of L2 proficiency on speech recognition abilities. Specifically, Shin (2017) 

examined whether Korean L2 learners’ speech-in-noise recognition abilities are 

affected by accent type of the speech (English native speaker; hereafter native accent 

vs. Korean L2 speaker Korean accented speech) and by L2 proficiency. The results 

showed that Korean L2 learners recognized the native accent better than Korean 

accented English, indicating that there was no interlanguage benefit. Also, 

recognizing native accent in noisy condition is significantly correlated with English 

proficiency only in English native accent. These results thus suggest that sharing the 

native language between the talker and listener does not benefit speech-in-noise 

recognition. 

However, the reason why the interlanguage benefit was not found from Shin 

(2017) may be because subjects are limited to the subjects who studied English only 

in Korea. Considering that the subjects tested in Bent and Bradlow (2003) are the 

Chinese L2 learners of English, who all lived in English-speaking country for more 

than 10 years, it may be worthwhile to test if we could find the interlanguage 

benefit for the Korean L2 learners of English who are exposed to target language 

more. Therefore, the current study aims to investigate whether the degree of 

exposure to target language affects the speech-in-recognition abilities. In order to do 

so, we compare the speech-in-noise recognition ability of the two groups of Korean 

L2 learners of English: Korean learners of English who studies in Korea, vs. Korean 

learners of English who studies in the UK. We hypothesized that the degree of 

exposure to the target language might have different effect on the interlanguage 

benefit, since the learners who are exposed to the target language (i.e., UK 

residents) will have more experience listening to English in the noisy condition. 
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Also, we test that these two groups will show different perceptual sensitivity to the 

different levels of the noise. Lastly, we aim to investigate whether the 

speech-in-noise recognition abilities are related to the vowel recognition abilities, 

since the phonemes with high formant frequency such as fricatives and affricates 

would be more affected by background noise than sonorants such as vowels, glides 

and liquids.  The current study set four research questions as follow: 

1) Will the ability to recognize speech in noisy environment be improved as the 

target language exposure increases? In other words, will the L2 Korean learners in 

the U.K. show a greater accuracy in speech-in-noise recognition than L2 Korean 

learners in Korea? 

2) Will the type of the accent affect the speech-in-recognition abilities? In other 

words, will the performance of speech-in-noise recognition be varied between native 

accent and Korean accented English?   

3) How do speech-in-noise recognition abilities relate to vowel identification abilities?

4) How the different levels of noise affect the speech-in-noise recognition abilities? 

II. Method 

2.1. Participants

For the subjects in the U.K., 35 Korean L2 speakers living in London participated 

as the high language exposure group. The median age of the subjects was 25.5 years 

old, and the length of time they studied English was between 11 and 30 years. For 

the subjects in Korea, 30 Korean L2 speakers of English in Seoul participated as the 

low language exposure group. The median age of this group was 28 years old, and 

the length of time they studied English was between 9 and 20 years. None of the 

subjects had reported hearing disorders. 
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2.2. Stimuli

For the speech-in-noise recognition test, four speakers completed recording 56 

BKB (Bamford-Kowal-Bench) sentences adopted from Bench et al. (1979). These 

sentences were selectively chosen to ensure that the difficulty does not affect the 

results of the experiment. BKB sentences consist of a simple Subject – Verb –

Object sentences such as ‘Children like a strawberry’, ‘The lorry carried fruits’, ‘She 

made her bed’. These sentences were then embedded in different degree of noise. 

The Signal-to-Noise Ratio (SNR) varied from -9, -6, -3, 0 to + 3dB. When the SNR 

is higher than 0 dB, it means that the voice signal is higher than the noise and vice 

versa. There were two native speakers of Southern British English accent (one 

female and one male) who recorded L1-accented speech, and two Korean learners of 

English (one female and one male) recorded Korean-accented speech. The Korean 

speakers were intermediate level in their English proficiency. 

For the vowel recognition test, one female speaker from the U.K. with Southern 

British English Accent, who did not produce the stimulus sentences for speech-in-noise 

recognition test, recorded fourteen monosyllabic words. The words used for the 

experiment were as follows: beat /i/, bit /ɪ/, bet /e/, Burt /ɜ/, bat /ӕ/, Bart /ɑ/, bot /ɒ/, 

but /ʌ/, bought /ɔ/, boot /u/, bait /eɪ/, bite /aɪ/, bout /aʊ/, and boat /əʊ/. For the 

recording, an RODE-NT1A, Sony ECM - MS907 microphone was used and recorded 

using the Speech Filing System (SFS) program. The sampling rate was 44,100 Hz. 

2.3. Procedure

2.3.1 speech-in-noise Recognition Test

The stimuli were randomly provided auditorially, and every subject verbally 

repeated what they heard after listening to the sentences. The stimuli were uttered 

either by a English native speaker or a Korean L2 speaker of English in different 
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levels of noise. The presentation order of the accent type (native English vs. Korean 

accented English) and noise level (-9, -6, -3, 0 to +3 dB SNR) was fully 

randomized. Then, the experimenter counted the number of content words that the 

subjects correctly said.  For example, if the participant had verbally repeated all 

words of the sentence, ‘The ice cream was pink’, the instructor clicked ‘3’ to log 

the number of correct words. For the instructor, content words were written in a 

capital letter. Every sentence was given only once, and there was no time limit for 

answering. See Figure 1 for the presentation of the speech-in-noise recognition test. 

Figure 1. The presentation of the speech-in-noise recognition test 

2.3.2 Vowel Identification Test

All of the subjects listened to 14 / b / - Vowel - / t / stimulus  four times, which 

were played randomly. Thus, a totally of 56 stimuli were played for each participant. 

When listening to the word, the subjects were asked to click the word that they 
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heard on the computer screen. After selecting the answer, the 'OK' button appeared at 

the right bottom of the screen and the subjects had to click the button to move on 

to the next trial. Figure 2 displays the representation of the vowel identification test. 

Figure 2. The presentation of the vowel identification test 

2.3.3 Data Analysis

To investigate whether the exposure to English affected speech-in-noise 

recognition abilities, we ran a LMER model - a liner mixed effect model adopted 

from Baayen et al., (2008) in R statistical environment (version. 3.43) using the car 

package (R Core Team, 2014). The dependent variable was the accuracy of 

speech-in-noise recognition test and independent variables were Accentedness 

(English native accentedess vs. Korean L2 accentedness), Accuracy of vowel 

identification test (0-56), and Residence Group (U.K vs Korea). Subjects and trials 

were regarded as random factors. As a post-hoc analysis, we examined Pearson 

correlation test between the accuracy of the speech-in-noise recognition test and the 

vowel identification accuracy for each group. 

In order to examine whether noise levels affect the accuracy of speech-in-noise 

recognition as a function of the residence group (U.K vs Korea), we also ran 
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another mixed-linear model, using R (version. 3.43) with lmerTest and car package 

(R Core Team, 2014). In this model, the accuracy of the speech-in-noise recognition 

test was entered as a dependent variable and Noise level (-9, -6, -3, 0, +3) and 

Residence Group (U.K vs Korea) were entered as independent variables. Subjects 

and trials were regarded as random effects. 

III. Results

3.1. Effect of the exposure to English on the speech-in-noise recognition 

Table 1 reveals the results of linear mixed effect model. The model showed that 

there was a main effect of Accentedness (English native accentedess vs. Korean L2 

accentedness) (p < 0.01), indicating that the accuracy of speech-in-noise recognition 

test were different with respect to the accent of the given stimuli. The subjects were 

more accurately recognized Korean-accented speech in noise condition (59 %) than 

English native accent (57 %). We also found a main effect of the accuracy of vowel 

identification test (p < 0.01), indicating that the higher accuracy of speech-in-noise 

recognition predicted the higher accuracy of vowel identification test. This indicates 

that the better the participants identified vowels, the better they identified the speech 

in noise condition. However, there was no significant difference between Residence 

Group (p > 0.05), indicating subjects in the U.K and Korea did not show any 

statistical difference in speech-in-noise recognition test.  

Our liner mixed effect model also showed a statistically significant two-way 

interaction between Residence Group (U.K vs Korea) and Accentedness (English 

native accentedess vs Korean L2 accentedness) (p < 0.01), indicating that the 

accuracy of speech in noise recognition were varied, depending the residence of 

subjects. While Korean residents were better at identifying Korean accented English, 

U.K. residents identified native accent better. We also found another significant two 
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way interaction between Accentedness (English native accentedess vs. Korean L2 

accentedness) and Accuracy of vowel identification test (p < 0.01), indicating that 

the accuracy of vowel identification predicts the accuracy of the speech-in-noise 

recognition differently in terms of speech accents. Figures 3 and 4 display the 

results of Speech-In-Noise recognition test for Korean and U.K. participants.

Table 1. Results of Liner Mixed Effect Model 

Estimate Standard Error df t p

Intercept 0.015 65 40.25 < 0.01

Accent (English) 0.62 0.003 7209 -17.64 < 0.01

Accuracy (Vowel) -0.04 0.003 7212 -5.93 < 0.01

Residence (U.K) : 

Accent (English)
0.03 0.004 7209 6.99 < 0.01

Accent (English) : 

Accuracy (Vowel) 
0.03 0.004 7209 8.75 < 0.01

Figure 3. Interaction plot of speech-in-noise recognition test for both residency groups
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Figure 4. Boxplot of the speech-in-noise recognition test for native accent (white boxplot) and 

Korean-accented accent (grey boxplot) for low-experience group (Korea residents)
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Figure 5. Boxplot of the speech-in-noise recognition test for native accent (white boxplot) and 

Korean-accented accent (grey boxplot) for high-experience group (U.K participants) 

In order to understand the interaction between Accentedness (English native 

accentedess vs. Korean L2 accentedness) and Accuracy of vowel identification test 

from the linear mixed effect model, we stratified the overall results of 

speech-in-noise recognition test into two group with respect to the target language 

accent (English native vs Korean L2) and ran Pearson correlation test for each 

group. The results showed that each accent (English native vs. Korean L2) was 

significantly correlated with vowel identification test. With respect to Korean accent, 

the results showed that there was a significant correlation between Korean accent 

and the accuracy of speech-in-noise recognition test (r = 0.36, p < 0.01). In terms 
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of accent of English native accents, the results also showed that there is a significant 

relation between the accuracy of speech-in-noise recognition test and vowel 

identification test. (r = 0.58, p < 0.01). The results of both correlation tests indicate 

that participants who scored higher accuracy of vowel identification test showed a 

higher accuracy in speech-in-noise recognition test. Figure 5 shows that the 

correlation results of  speech-in-noise recognition test with English native accent and 

vowel identification test. Figure 6 displays the correlation result of  Speech in Noise 

recognition test with Korean L2 accent and vowel identification test. 

Figure 6. Correlation result of  Speech in Noise recognition test with English native accent and 

vowel identification test. X-axis indicates the proportion correct of vowel identification 

and Y-axis represents proportion correct of speech-in-noise recognition test.
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Figure 7. Correlation results of  speech-in-noise recognition test with Korean L2 accent and 

vowel identification test. 

3.2. Effect of noise level on the speech-in-noise recognition abilities

The results of linear mixed effect model examining the effect of noise level on 

the accuracy of speech-in-noise recognition test is represented on table 2. The model 

presented a main effect of Noise Level (-9, -6, -3, 0, +3) (p < 0.01), showing that 

accuracy of speech-in-noise recognition test were different with respect to the 

different levels of noise. However, there was no main effect of Residence Group 

(U.K vs Korea). (p > 0.05), indicating that both listener group showed a similar 

pattern as a function of the noise levels. Table 2 is the results of linear mixed effect 

model, adnd figure 8 displays the correlation results between correctness of 

speech-in-noise recognition test and Noise level.
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Table 2. Results of Liner Mixed Effect Model 

Estimate Standard Error df t p

Intercept 0.057 119.52 1.747 > 0.05

Noise Level (-6) 0.14 0.072 105.35 2.044 < 0.05

Noise Level (-3) 0.37 0.072 105.35 5.196 < 0.01

Noise Level (0) 0.82 0.059 105.35 13.81 < 0.01

Noise Level (+3) 0.61 0.072 105.35 8.36 < 0.01

Accent (English) -0.03 0.038 105.35 -0.77 > 0.05

Figure 8. The correlation results between noise recognition accuracy and noise level

IV. Conclusion

The current study examined whether the exposure to target langauge (English) 
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affected the ability of speech recognition in noisy speech, and how speech 

recognition ability is related to speech recognition ability in noisy speech. To do so, 

we set four research questions as follows:

1) Will the ability to recognize speech in the noises be improved as the target 

language exposure increases? In other words, will the L2 Korean learners in U.K. 

show a greater accuracy in speech-in-noise recognition than L2 Korean learners in 

Korea? 

2) Will the type of the accent affect the speech-in-recognition abilities? In other 

words, will the performance of speech-in-noise recognition be varied between native 

accent and Korean accented English?  

3) How do speech-in-noise recognition abilities relate to vowel identification 

abilities?

4) How the different levels of noise affect the speech-in-noise recognition abilities? 

The answer for the first question is found from the results of the first analysis. 

We did not see a significant difference in speech-in-noise recognition abilities 

between two residency groups. This indicates that the exposure to the target 

language does not increase the accuracy of the speech-in-recognition test. However, 

we found  interesting results such that the exposure to the target language does 

show an effect on the speech-in-recognition abilities by different accent, as suggested 

from the significant interaction between Resident and Accent, which leads us to the 

second research question. 

The participants who learned English in Korea, who are considered as having a 

relatively low level of English exposure, were more influenced by English accent 

embedded in noise. Recall that Korean residents were better at identifying 

Korean-accented English than the U.K. residents. The results indicate that there is an 

interlanguage benefit such that the listeners are benefited by their first language 

when the speaker and listener share the same language. The results is contrary to the 

results that the previous study (Bent & Bradlow, 2003; Shin, 2017) had shown. 
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According to the results of Shin (2017), the Korean learners of English were better 

at identifying L1-accented English than Korean accented English. The discrepancy 

pattern between the current study and Shin (2017) might be due to the different L2 

levels of the participants. Note that the while the speakers of the Korean accented 

English were intermediate levels of English, while the participants in Shin (2017) 

showed a relatively higher proficiency (mean  scores = 39.1/45, SD = 4.2), which 

falls into the upper-intermediate to advanced levels. Similarly, Kilman et al. (2014) 

also found that the interlanguage benefit emerge with different levels of the L2 

learners. Thus, it might be the case that the effect of the interlanguage benefit only 

shows when the L2 proficiency of the speaker and the listener matches, since the 

interlanguage benefit might disappear when the L2 learners reach higher level of 

proficiency. 

The results of correlation between vowel identification test and speech-in-noise 

recognition test provide the answer for third research question. That is, the subjects 

who were better at recognizing the speech in noisy condition scored the higher 

accuracy in identifying English vowels. This might be due to th fact that phonemes 

with high formant frequency such as fricatives and affricates are more influenced 

than others such as vowels or approximants was found through the current study. 

That is, listeners only could hear the low level formant frequency sound due to the 

background noise, so the vowel would mainly deliver the information of the 

sentence. Under this condition, our results indicate that the sentence information was 

correctly delivered through low level frequency formant sound when listeners 

perceived English accent speech than Korean L2 accented speech. 

With respect to the last research question, the results of current study showed that 

the noise level strongly affect the results of noise recognition ability. Both subject in 

the U.K and Korean groups showed a significant difference according to the amount 

of noise. This is easily expected since the effect of the noise level would affect the 

recognition ability, and the experience to the target language is not likely to be 

affected by the noise levels.
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In sum, the current study had found interesting facts that exposure to the target 

language might enhance interlanguage benefit in perceiving the target language. The 

results also suggested that the matched proficiency between the speaker and listener 

might be another important factor to interlanguage benefit in addition to the 

exposure to the target language. We also found that vowel identification test is 

related to the speech-in-noise recognition test. However, the current study has some 

limitations. That is, English proficiency between subject group was not perfectly 

controlled due to the practical limitation. In further study, we definitely need to 

control the overall English proficiency and experience through objective English 

proficiency certificate test such as Michigan test (Upshur et al., 1972). 
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