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ABSTRACT 

Second language (L2) learners experience difficulties discriminating L2 contrasts that are 

absent in their L1 (Aoyama et al., 2004; Bohn, 1995; Flege et al., 1997), often due to interreference 

from the learner’s L1 inventory (Flege, 1987, 1995). Popular theoretical frameworks, such as SLM 

(Flege, 1995), PAM (Best & Tyler, 2007), and L2LP (Escudero, 2005; van Leussen & Escudero, 

2015), all make predictions about the acquisition of L2 phonemes. However, these frameworks do 

not consider the extent of L1 allophonic variability as a factor in the acquisition of L2 contrasts. 

In order to begin addressing this, the present study compared the perceptual discrimination 

of English vowel contrasts /ɪ-i/ and /ɛ-æ/ by two groups, L1 Mandarin and Korean learners. Both 

languages have only one phonemic category in the vowel areas where English makes the two 

relevant contrasts. Both members of each contrast are likely to be assimilated to the only existing 

L1 category. Furthermore, Mandarin /ɛ/ is but one allophone of a great number of possible 

contextual realizations of the mid vowel phonemic /E/, while Korean lacks this allophonic 

variability. While the two groups of leaners are expected to be comparable in their perception of 

the /ɪ-i/ contrast, Mandarin speakers could have more difficulty in their perception of the /ɛ-æ/ 

distinction. This prediction is based on the assumption that Mandarin listeners are more likely to 

accept a non-native realization as a deviant but possible version of the L1 mid-vowel phoneme due 

to its high variability. 

To test this, 16 L1 Standard Mandarin and 14 L1 Korean speakers residing in the United 

States performed an online AX perceptual discrimination task. The results showed that the two 

groups discriminated /ɪ-i/ vowels with similar accuracy. The Mandarin group was less accurate 

than the Korean group on the discrimination of the /ɛ-æ/ pairs. This finding is compatible with the 

hypothesis that greater allophonic variability in the phonemic category of the L1 can make the 

acquisition of the relevant L2 categories more challenging. These findings suggest that allophonic 

variability in the L1 needs to be taken into account when making theory-driven predictions 

concerning the acquisition of specific phonological categories of the L2. 
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 INTRODUCTION 

1.1 Introduction & Goals of the Present Study 

It has been proven that L2 learners have difficulties discriminating L2 contrasts that are not 

found in their L1 phonemic inventories, often due to interference from the learner’s L1 inventory 

(Flege, 1987; 1995). The purpose of this study is to compare the perceptual discrimination of two 

English vowel contrasts, /ɪ-i/ and /ɛ-æ/, by L1 Mandarin and L1 Korean speaker groups, to see 

which group would be more accurate in their discriminations. Both speaker groups have 

difficulties distinguishing /ɪ/ and /æ/ from vowels present in their L1 phonemic inventories, 

however, it is unclear which speaker group is more successful in their perceptions of these vowels 

when compared with vowels close by in the vowel space, specifically /i/ and /ɛ/. Unlike Korean, 

the Mandarin vowel system has a great amount of allophonic variability in the mid-region of the 

vowel space, which may play a role in the acquisition of the L2 contrasts explored in this study. 

The results of this study will determine whether allophonic variation does indeed play a role in the 

perceptual discrimination of these contrasts, and which speaker group will be more successful in 

their discriminations.   

1.2 Outline of the Thesis 

Chapter 2 provides a review of literature on relevant theoretical frameworks, previous 

perception studies, and will finish with an in-depth exploration of the vowel systems of Korean 

and Mandarin, specifically focusing on the allophonic variation of the mid-region of the Mandarin 

vowel space. Chapter 3 discusses the methodology of the study, providing information on how 

data was collected, the stimuli selection, and a detailed explanation of the perception task. Chapter 

4 presents the results of this study, discussing the models chosen to analyze the perception data. 

Chapter 5 presents the discussion and conclusions drawn from the data collected along with 

possible limitations to this study.  
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 LITERATURE REVIEW 

2.1 On the Perception of L2 Contrasts 

It is well known that speaker’s first language (L1) impacts the acquisition of second language 

(L2) phonemes in a number of ways (Flege, 2002; Flege et al., 1995; Munro et al., 1996, among 

others). This is true for the perception of phonemes present in an L2 (Flege et al., 1997; Jenkins et 

al., 1995). Language learners often have difficulties discriminating L2 contrasts that are absent in 

their L1. Some examples are: the English /l- ɹ/ contrast for L1 Japanese learners of English 

(Aoyama et al., 2004; Iverson et al., 2003) and the English /ɪ-i/ contrast for L1 Spanish learners of 

English (Escudero, 2000, 2005; Morrison, 2008), among other L2 contrasts examined in previous 

perception studies (Bohn, 1995; Bohn & Flege, 1992; Chen et al., 2001; Flege et al., 1997; Flege 

& MacKay, 2004; Guion et al., 2000). This difficulty in differentiating sounds can be due to the 

interference from the speaker’s L1 inventory (Flege, 1987; 1995). Novel contrasts are thought to 

be more difficult for L2 learners to perceive precisely because they have not encountered by them 

in their L1s.  

2.2  Theoretical Frameworks to Explain Perceptual Difficulties 

The Speech Learning Model (SLM) (Flege, 1995), the Perceptual Assimilation model (PAM) 

& PAM-L2 (Best, 1995; Best & Tyler, 2007), and the Second Language Linguistic Perception 

model (L2LP) (Escudero, 2005; 2009) are the most common theoretical frameworks used to 

explain the perceptual difficulties L2 learners have in acquiring L2 phonemes. 

2.2.1 Speech Learning Model (SLM) 

The Speech Learning Model (SLM) makes predictions about the perception of single 

phonemes. SLM states that the phonic elements making up the L1 and L2 phonetic systems exist 

in a common phonological space, and therefore will influence each other (Flege, 1995; 1999; 2003; 

Flege et al., 2002). According to Flege (1988, 1992), L2 vowels can fall into three categories; 

“identical”, where the L1 and the L2 phones are acoustically indistinguishable from each other, 

“similar”, where the new L2 phoneme is acoustically similar but not identical to an L1 category, 

or “new”, where the L2 phoneme does not correspond to any existing L1 category. SLM states 
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existence of the L1 categories that are similar to the L2 ones make it more difficult to perceive 

these L2 sounds as distinct from similar L1 phones, due to the equivalence classification (Flege, 

1995). Depending on the category that L2 sound falls into, learners will either create a separate 

category for the “new” L2 phoneme, or assimilate the “similar” L2 phoneme to an existing L2 

category (Flege, 2003) via equivalence classification. Indirectly, SLM makes predictions 

regarding L2 contrasts discrimination: if two L2 phones are both perceived as ‘equivalent’ to the 

same L1 category (e.g. one ‘identical’ and one ‘similar’), their discrimination is likely to suffer, 

since they are both categorized as the same L1 phoneme. 

2.2.2 Perceptual Assimilation Model (PAM) & PAM-L2 

 PAM-L2 also makes predictions about how L2 categories will be formed by learners of a 

second language. One of the main focuses of PAM-L2 is predicting if an L2 learner has “perceived 

equivalence between and L2 and L1 phonological category”, or in other words, if the learner has 

assimilated the L2 target phoneme to the phonological category of the L1 (Best & Tyler, 2007: 

24). PAM-L2 predicts several perception scenarios for pairs of L2 contrastive sounds. One 

scenario occurs when separate L2 phonological categories are assimilated to separate categories 

in the L1, known as a two-category assimilation (Best & Tyler, 2007). A second scenario can 

happen when the two phonemes in the L2 pair are perceived as equivalent to the same L1 

phonological category, but “one is perceived as being more deviant than the other”, in other words, 

one of the two is perceived to be a better representation of the L1 category (2007: 26). For this 

scenario, known as a category-goodness assimilation in PAM, L2 learners are more likely to 

acquire a new category but with a perceived difference in how well the two phonemes fit 

phonetically. The third scenario occurs when both L2 phonemes are perceived as equivalent to the 

same L1 category, but as equally good or poor examples of that category, known as single-category 

L2 contrast assimilation (Best & Tyler, 2007). The last scenario described by PAM-L2 occurs 

when there is no L1-L2 assimilation, and the phonemes have similarities to several L1 

phonological categories, but no specific ones. These phonemes are considered uncategorized. 
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2.2.3 Second Language Linguistic Perception Model (L2LP) 

 The L2LP model differs from SLM (Flege, 1995) and PAM & PAM-L2 (Best, 1995; Best 

& Tyler, 2007) in that it aims to represent the whole developmental process of L2 acquisition, 

from naïve, non-native learners to advanced, native-like learners through precise learning tasks 

and developmental trajectories for learners (van Leussen & Escudero, 2015). In terms of 

perception of L2 phonemes, Escudero’s (2005, 2009) optimal perception hypothesis posits that L2 

learners initially perceive L2 phonemes in a manner similar to the production of these sounds in 

their L1 environment, predicting that acoustical differences and similarities between the phonemes 

of the L1 and L2 will shape learning development (van Leussen & Escudero, 2015). L2LP predicts 

three scenarios, which can be compared to the scenarios of PAM (Best, 1995). One possible 

scenario occurs when a pair of contrastive L2 sounds are both acoustically similar to a single L1 

sound. Learners then needs to either create a new L2 category or split their existing single L1 

category, known as a NEW scenario in L2LP, or single category assimilation in PAM (Best, 1995).  

 The next possible scenario occurs when the productions of the L2 contrasting sounds are 

acoustically closest to the productions of two different L1 sounds. This is known as a SIMILAR 

scenario in L2LP, or a two-category assimilation in PAM. When learners encounter a SIMILAR 

scenario, L2LP states the existing L1 categories are replicated and adjusted so the boundaries will 

line up with those of the L2 contrast. It is at this point where the predictions of L2LP and PAM 

contrast with the predictions of SLM. L2LP and PAM predict shifting boundaries is easier for 

learners than creating new categories (Elvin et al., 2014). SLM on the other hand, predicts that 

similar sounds are more difficult to learn than new sounds, however, it is important to note again 

that SLM makes explicit predictions about single sounds and not sound contrasts (Flege, 1995).  

 The third type of scenario can arise when a non-native sound is perceived as more than one 

L1 category, known as multiple category assimilation in the L2LP framework (Escudero & 

Boersma, 2002; Escudero, 2005). This scenario is called the SUBSET scenario in L2LP, or can be 

compared to what’s known as uncategorized or categorized-uncategorized assimilation in PAM. 

Both L2LP and PAM predict this kind of scenario to be less challenging for learners than the NEW 

or single category assimilation scenario (van Leussen & Escudero, 2015). 
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2.2.4 Predictions on Phonemes and Allophones 

 Although each model has its own unique predictions, all three of the perceptual models 

discussed above address issues facing L2 learners when acquiring new sounds. However, these 

models fail to take into account possible influences of allophonic variation on the perception of 

new L2 contrasts. Since the inventory of an L1 can strongly affect the acquisition of new phonemes 

in an L2, a learner may face difficulties when trying to differentiate an L2 contrast in a space where 

there is high allophonic variability in their L1.  

2.3 The Vowel Inventories of Mandarin & Korean and their Relationships to this Study 

2.3.1  To be Explored in this Study 

In this study, the perception of two Midwestern American English vowel pairs by two 

different L1 listener groups, L1 Standard Mandarin and L1 Korean speakers of English, is analyzed 

to test which group is more successful in their discrimination of the L2 contrasts. The two vowels 

of each L2 English contrast, /ɛ-æ/ and /ɪ-i/, are close to each other in the acoustic-perceptual space. 

Moreover, only one member of both contrasts is argued to be represented in either Mandarin or 

Korean inventory. 

2.3.2 Korean Vowel Inventory 

 Although there is disagreement on the exact number of vowels in Korean, with researchers 

proposing 10, 9, 8, and 7 vowel systems (10 vowel system: Kim, 1992; Lee, 1996; Kang 2003; 

Yang, 1996, 9 vowel system: Oh, 1997, 8 vowel system: Lee, 1999; Bae, 1996; Kim, 1998, 7 

vowel system: Ahn & Iverson, 2007; Kim-Renaud, 2009; Lee & Iverson, 2012; Shin & Cha, 2003; 

Shin et al., 2012), all agree that /ɪ/ is not phonemic in Korean, while vowels /i/ and /ɛ/ are included 

in the inventory. For example, the 10 vowel system includes the following vowels: /i, ɨ, e, ɛ, a, o, 

ø, u, ʌ, y/ (Yang, 1996). The status of /æ/ in Korean is debated, some researchers argue /ɛ/ can be 

produced with as [æ]-type variants, especially for Koreans who still have the phonemic vowel /e/ 

(Hong, 1988). The status of non-high-front vowels has changed in Korean recently. Lee & Iverson 

(2012) argue /e/ still prevails in the formal standard, but that the contrast between non-high-front 

vowels has been merged, leading to a 7 vowel system with one low vowel, three mid, and three 
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high vowels (Ahn & Iverson, 2007; Kim-Renaud, 2009; Lee & Iverson, 2012). More specifically, 

Lee & Iverson (2012) argues the Korean vowel inventory is made up of the following vowels, /i, 

ɛ, ɨ, a, o, u, ʌ/. Due to this merge, the presence of /e/ has been eliminated, and all instances of /ɛ/ 

are produced in the same way, shifting support away from the idea that /ɛ/ could be produced in a 

more [æ]-like manner in Korean in order to avoid confusability with [e]. Due to the recent support 

of this theory of merging in Korean, this study will rely on the 7 vowel system in analysis. Relying 

on a vowel system with a different number of vowels (e.g. 10, 8) would not significantly change 

the predictions made in this study, as the vowels that would be added would not affect the mid 

region significantly, which is the focus of the current experiment. A schematic representation of 

the Korean vowel system was created to provide a visual interpretation of the vowel system 

proposed by Lee & Iverson (2012). This visual representation is shown below in Figure 1. 

 

 

Figure 1.  Visualization of the Korean vowel space 

 

2.3.3 Mandarin Vowel Inventory 

There is also disagreement on the specific vowels present in Standard Mandarin’s 

phonemic inventory. Most scholars agree that there are three high vowels, /i/, /y/, and /u/ (Duanmu, 

2000; Liu & Ng, 2009; Lin, 2007; Norman, 1988; Wan & Jaeger, 2003; Zee & Lee, 2001), and 

one low vowel /a/ (Duanmu, 2000, 2007; Liu & Ng, 2009; Mok, 2012; Zee & Lee, 2001). The 

situation for the mid vowel(s) is more complicated. There is disagreement on whether the “apical” 
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vowels, which occur after dental and retroflex fricatives and affricates, should be grouped as 

allophones of /i/, or should be considered separate phonemes. The issue of the two apical vowels, 

represented as [ɿ] and [ʅ] by (Chen et al., 2019, Wen et al., 2017), and with other symbols by (Chen 

et al., 2019; Zee & Lee, 2001), will not be discussed in further detail, as the current study will be 

focusing on the vowel qualities in the mid-range.  

2.3.3.1 Allophonic Variation in the Mid-Region 

There are many different vowel qualities in the mid-range, including [e, ɛ, ə, ɤ, ɔ, o]. Since 

the distribution of these vowels is complementary, most sources agree that these are allophones of 

the same phoneme, but the specific underlying phoneme for these allophones is debated due to the 

wide variation of the allophones (Mok, 2012). Some researchers have proposed /ɤ/ as the 

underlying vowel (Cheng, 1973), others /ə/ (Duanmu, 2000; Howie, 1976; Wen et al., 2017; Zee 

& Lee, 2001). Some have proposed two underlying phonemic vowels, /ɛ/ and /ɔ/ (Howie, 1976; 

Liu & Ng, 2009). Others have proposed four mid vowel phonemes, specifically /e/, /o/, /ə/, /ɤ/ (Lin, 

1991). The idea of an underspecified mid vowel, typically represented by /E/, that changes in 

frontness/backness and rounding, but not in height, has also been proposed (Wiese, 1997), and 

supported by others (Mok, 2012). This study will rely on the analysis of Wiese (1997), and 

consider /E/ to be the underlying phoneme in the mid-range. Choosing a different type of analysis 

of the mid vowel phonemes present in Mandarin would not change the predictions made in this 

study, as all allophones would still be present in the mid region, leading to a wide range of vowel 

qualities regardless of which phonemes are present. A visualization of the Mandarin vowel space 

and the wide range of the underspecified mid vowel /E/, with all of its allophones circled below, 

from Mok’s (2012) study can be seen in Figure 2 (194). One thing is consistent across different 

approaches: both /ɪ/ and /æ/ are not phonemic in Mandarin, as in Korean. Similar to Korean, 

Mandarin also features a high front vowel /i/ and mid front /ɛ/, the latter one at least as an allophone 

of a highly variable mid vowel phoneme.  
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Figure 2.  Visualization of the Mandarin vowel space 
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2.3.4 Single-Category Assimilation Prediction 

Looking at the surface level, both Korean and Mandarin learners come to the task of 

acquiring the two English contrasts with similar L1 hindrances. The existence of one, but not 

another phoneme from each contrast in the L1, and the acoustic proximity of the phonemes within 

each contrast, suggests that the L2 phoneme without the exact L1 equivalent will be perceived as 

‘similar’ to the closest existing L1 phone (i.e. English /ɪ/ will be perceived as similar to Mandarin 

and Korean /i/ and English /æ/ will be perceived as similar to Korean /ɛ/ and the underspecified 

mid vowel in Mandarin), and categorized as such. As a result, the scenario of the single-category 

assimilation, in PAM-L2 terminology, is likely to arise (i.e. both English /ɪ/ and /i/ will be 

assimilated to Korean/Mandarin /i/), which is predicted to present the greatest challenge for the 

contrast discrimination by the L2 learners in all three theoretical models. In addition to this 

challenge, Mandarin has a wide range of allophones in the mid-region of its vowel space, possibly 

leading to L1 Mandarin speakers facing a greater challenge in acquiring the two English contrasts 

discussed. 

2.4 Previous Literature on Difficulties Distinguishing English Vowel Contrasts 

It has been shown that L1 Standard Mandarin learners of English have difficulties 

distinguishing [ɪ] and [æ] from vowels present in their L1 phonemic inventory. Since the Mandarin 

learners of English were shown to perceive the two L2 phonemes [ɪ] and [æ] as the L1 phonemes 

[i] and [E] respectively, this indeed would fall under Best & Tyler’s (2007) single-category L2 

contrast assimilation.  Flege et al. (1997) examined the production and perception of these two 

English vowel pairs by Spanish, Mandarin, German and Korean L1 participants with differing 

levels of L2 experience, broken down into experienced and inexperienced speakers based on length 

of residence in the United States. The relevant results of this study show that L1 Korean and L1 

Mandarin speakers had difficulties in perceiving the differences between the two vowels in each 

pair (/ɛ-æ/, /ɪ-i/). Flege et al. (1997) also demonstrated that Korean and Mandarin participants had 

difficulty producing [æ] in a target-like manner and speculated that L1 allophony may have 

hindered the English /æ/ productions by L1 Mandarin and L1 Korean speakers, as ‘[æ]-quality 

vowels’ occur in some contexts in Mandarin, and can occur as a realization of /ɛ/ in Korean, but 

does not explore this topic any further. As discussed above, with the more recent merger in Korean, 
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it is unlikely that /ɛ/ is still being realized in an [æ]-like manner, suggesting that allophony likely 

no longer plays a role in Korean speakers’ production and perception of English [æ]. The 

possibility of allophony effects for the Mandarin speakers in Flege et al.’s (1997) study can be 

illustrated with the accuracy of the identification of the Mandarin-accented vowels by native 

speakers of English, for /ɛ/, experienced: 63%, inexperienced: 60%, for /æ/, experienced: 77%, 

inexperienced: 58%. The results for the /ɛ-æ/ pair were significantly less accurate than those for 

the /ɪ-i/ pair, for /i/, experienced: 84%, inexperienced: 80%, for /ɪ/, experienced: 90%, 

inexperienced 83%, which may show that the allophony in the mid-vowels may play a role in the 

successful perception and production of the /ɛ-æ/ vowel contrast. The difficulty in distinguishing 

the vowels /ɪ-i/, due to the fact that /ɪ/ is often mis-identified as /i/, was also shown in Tsukada et 

al. (2005), Hwang & Lee (2015), and Kim et al. (2017) for L1 Korean learners and Jia et al. (2006) 

and Chen et al. (2001) for L1 Mandarin learners.  

Many previous studies (Flege et al., 1997) and theories such as SLM (Flege, 1995) and 

PAM (Best & Tyler, 2007) have proposed that there will be issues arising from category similarity 

in L2 phonological acquisition. However, these theories and studies have largely not accounted 

for the role of allophonic variability in the discriminatory abilities of L2 learners. This study seeks 

to determine if allophonic variability does indeed play a role, or if category acquisition is shaped 

by existing phonemic categories alone. To do so, the perceptual discrimination of L2 contrasts by 

two learner groups with L1s that differ in the presence or absence of allophonic variability in the 

mid-region of the vowel space, L1 Mandarin and L1 Korean, will be explored. Looking at previous 

literature, it is clear that both learner groups struggle with the distinguishing English /ɪ/ and /æ/ 

from vowels present in their L1 phonemic inventories, likely stemming from the single category 

assimilations as described in PAM and L2LP. However, the results from studies such as Flege et 

al. (1997) raise the question as to which group is more successful in their perceptions of the two 

vowels when compared with vowels that are close by in the vowel space, specifically /i/ and /ɛ/ 

respectively. 

2.5 Acoustic Profiles of the Vowels in this Study 

To begin answering the question of the role of allophonic variability in the discrimination of 

L2 contrasts, the acoustic profiles of the vowels looked at in this study will be analyzed. The 

average F1-F2 values, reported by Peterson & Barney (1952) for the vowels tested in this study, 
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/ɛ-æ/ and /ɪ-i/, in General American English, can be seen in Table 1 below. The F1-F2 values for 

Korean vowels [i] and [ɛ] are shown in Table 2 (Igeta & Arai, 2011). Standard Mandarin 

phoneme’s [i] average F1-F2 values shown in Table 3 (Zee & Lee, 2001), but as discussed 

previously the situation for [ɛ] is more complicated. A visualization of these vowels for the three 

languages for male and female speakers is given in Figure 3 (male) and 4 (female). These numbers 

demonstrate that the vowels within each pair are acoustically proximal to each other across the 

three languages, supporting the possibility of perceptual confusion by L2 learners given the lack 

of the relevant phonemic distinction in their L1s.
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Table 1.  Average American English F1-F2 Values 

Vowel                         F1                                         F2                 . 

     Male             Female         Male             Female                

/i/ 270 310 2290 2790 

/ɪ/ 390 430 1990 2480 

/ɛ/ 530 610 1840 2330 

/æ/ 660 860 1720 2050 

 

 

Table 2.  Average Korean F1-F2 Values 

Vowel 
                 F1                                         F2                 . 

     Male             Female         Male             Female                

/i/ 217 238 2318 2980 

/ɛ/ 484 663 2067 2517 

 

 

Table 3.  Average Standard Mandarin F1-F2 Values 

Vowel 
                 F1                                         F2                 . 

     Male             Female         Male             Female                

/i/ 300 401 2443 3036 
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Figure 3.  Vowel plot for male speakers 

 

 

 

Figure 4.  Vowel plot for female speakers 
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2.6 The Current Study 

Unlike Korean, Mandarin presents a great allophonic variability in the mid-region of the 

vowel space. The models of L2 acquisition discussed above do not address the issue of allophonic 

variability as a possible factor in the acquisition of L2 contrasts. Nevertheless, it is possible that 

allophonic variability may play a role. This exploratory study compares the discrimination 

accuracy of the two English vowel contrasts by Mandarin and Korean learners in order to begin 

addressing the question. Based on the previous literature, the following hypothesis was proposed: 

the two groups of leaners will be comparable in their discrimination of the /ɪ-i/ contrast but will 

diverge in their discrimination of the /ɛ-æ/ contrast. Specifically, we predict that Mandarin learners 

will be less successful than their Korean counterparts in the discrimination of the /ɛ-æ/ contrast 

due to the high variability of the Mandarin mid vowel. The basis for this prediction is the 

assumption that such high allophonic variability will condition Mandarin listeners to be even more 

likely to accept a non-native, acoustically proximal, realization as a deviant but possible version 

of the L1 mid-vowel phoneme.  Looking at this issue under the lens of popular theoretical models, 

this conditioning will solidify the tendency for the equivalence classification between English /æ/ 

and Mandarin mid phoneme, and result in the robust single category assimilation, described in 

both PAM and L2LP, of English /ɛ-æ/ to Mandarin mid vowel. Korean speakers, on the other hand, 

are used to operate in a more well-defined, narrower space for their mid phoneme /ɛ/, and therefore 

may be less likely to accept English /æ/ as a version of L1 /ɛ/. One caveat to this prediction is that 

Mandarin mid-vowel variability appears to be largely limited to the horizontal dimension, which 

may mean that despite all this variability /æ/ would not be readily acceptable since it deviates in 

terms of height, not only backness. 
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 METHODS 

3.1 Participants 

In this experiment, 16 L1 Standard Mandarin speakers from Mainland China (10 female, 6 

male), and 14 L1 Korean speakers from South Korea (4 female, 10 male) participated in the 

discrimination task. All participants were born in their respective home countries but were living 

in the United States at the time of data collection. The mean length of time spent living in the 

United States was 14.57 years for the L1 Korean speakers and 12.38 years for the L1 Mandarin 

speakers. The Korean participants had an average age of 25.36 years (MIN = 18, MAX = 37, SD = 

5.47), and Mandarin participants had an average age of 25.31 years (MIN = 18, MAX = 37, SD = 

5.97). A two-tailed t-test was performed to verify that age was not statistically significantly 

different between the two groups. There was no significant difference, t(28) = 0.021, p = .98, 

between the ages of the L1 Mandarin group and the ages of the L1 Korean group. The L1 Korean 

group had an average of 6.23 out of 7 for their self-rated English proficiency levels, while the L1 

Mandarin group had an average of 5.81 out of 7 for their self-rated proficiency levels. The age 

when the participants started learning English in their home countries (age of acquisition or AOA) 

was also collected. The L1 Mandarin group had an average AOA of 8.56 years (MIN = 1, MAX = 

15, SD = 3.95), while the L1 Korean group had an average AOA of 7.71 years (MIN = 5, MAX = 

10, SD = 1.39). The age when the participants arrived in the United States was also collected. The 

L1 Mandarin group had an average age of arrival of 13.69 years (MIN = 4, MAX = 30, SD = 8.31), 

while the L1 Korean group had an average age of arrival of 10.43 years (MIN = 6, MAX = 25, SD 

= 4.89).  

Out of the 30 participants, 15 learned a foreign language other than English, 12 out of 15 

participants learned the foreign language in middle or high school, none of these 12 participants 

spent more than 5 years learning the additional language in school. Among the remaining 3 

participants, who were part of the L1 Mandarin group, 2 spoke Cantonese and 1 spoke Hokkien 

(Taiwanese) in addition to standard Mandarin. These 3 participants spoke their respective 

additional languages at home, but indicated standard Mandarin as their first language. The average 

proficiency scores were also collected from participants for these additional languages on a scale 

from 1 to 7, with an average score of 3.60 for L1 Korean participants and an average score of 2.78 
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for L1 Mandarin participants. The specific languages and how they were learned are detailed below 

in Table 4 for L1 Mandarin participants, and Table 5 for L1 Korean participants. One participant 

learned 2 languages in school, leading to 16 total participants in the tables instead of 15. 

 

Table 4.  Foreign Languages Learned by L1 Mandarin Participants 

Number of participants Language learned How language was learned 

3 Spanish 2: school, 1: school + work 

2 French 2: school 

3 Japanese 1: school, 1: television, 1: 

unknowna 

2 Cantonese 2: home 

1 Hokkien 1: unknowna 

a2 participants incorrectly answered the question of how they learned their foreign language. 

 

Table 5.  Foreign Languages Learned by L1 Korean Participants 

Number of participants Language learned How language was learned 

4 Spanish school 

1 Mandarin school 

 

3.2 Stimuli 

 The stimuli consisted of the following vowel pairs, /ɛ-æ/ and /ɪ-i/, inserted in monosyllabic 

minimal pairs with a CVC structure, for example bed. There were 10 minimal pairs total, made up 

of 5 pairs for the /ɛ-æ/ distinction and 5 pairs for the /ɪ-i/ distinction, shown below in Table 6. A 

female native speaker of Midwestern American English recorded the English stimuli for the 

perceptual experiment (age 23). For the recording session, the words were read in a list, with 3 

repetitions for each word, from which the best recordings were chosen for the experiment.  



 

 

27 

Table 6.  Stimuli 

Pair Frequency 

/bɛd-bæd/ 114848, 286811 

/dɛd-dæd/ 178699, 144072 

/pɛt-pæt/ 19434, 28491 

/gɛs-gæs/ 157624, 86977 

/dɛb-dæb/ 3035, 1487 

/sɪt-sit/ 108786, 67899 

/sɪk-sik/ 66276, 44440 

/pɪtʃ-pitʃ/ 23255, 5148 

/pɪp-pip/ 1614, 1740 

/tʃɪp-tʃip/ 18796, 33782 

  

 For each of the ’different’ pairs, e.g., /bɛd- bæd/ and /bæd-bɛd/, the phonetic context 

surrounding the vowel was acoustically identical, with different vowels spliced in depending on 

the word. The vowels were extracted from the original recording starting from the end of the 

release portion of the initial consonant and ending at the offset of periodicity and formant structure 

of the vowel. For the ’same’ pairs, e.g., /bɛd-bɛd/ and /bæd-bæd/, the phonetic context surrounding 

the vowels was also acoustically identical but the two vowels in each pair came from two different 

recordings of the same word.  All the stimuli were real English words, with the exception of Deb, 

which is a popular female name. The words had an average frequency of 69660.7 (min: 1487, max: 

178699), with frequencies taken from the Corpus of Contemporary American English (COCA), 

which contains 950 million words taken from various spoken and written texts (Davies, 2008-). 

Two-tailed t-tests were performed for each vowel contrast to verify that the word frequency 

between the word pairs was not statistically significant. There was no significant difference, t(8) 

= 0.24, p = .82, between the frequency for the words containing /ɛ/ (M = 94728, SD = 79825.81) 

and the words containing /æ/ (M = 109567.60, SD = 113325.79). There was also no significant 
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difference, t(8) = 0.57, p = .58, between the frequency for the words containing /ɪ/ (M = 43745.40, 

SD = 43460.59) and the words containing /i/ (M = 30601.80, SD = 27719.98).   

3.3 Recruitment & Procedures 

 Participants were recruited using Prolific, an online recruitment platform. In Prolific, the 

following constraints were used to recruit participants, location: United States, native language 

(labeled first language in the Prolific platform): Korean or Mandarin (depending on group), age: 

18-40 years. After meeting the specific requirements, participants were redirected to a Purdue 

Qualtrics survey. Participants first had to answer background information questions (a full list of 

these questions from the online survey can be found in the Appendix), then a separate block of 

perception questions. Since the recruitment process was done online, in the first block of the survey, 

there were 5 questions written in the participant’s respective first language to confirm they were 

indeed native speakers of that language, since an in-person assessment could not be done. These 

questions were simple fill in the blank questions that were created by native speakers of each 

respective language. The rest of the questions in the background information section were chosen 

to capture the specific language backgrounds of each participant, and included questions about 

English proficiency, more specifically a self-rating scale, other languages spoken and proficiency 

in those languages, and other useful information such as the languages the participants’ parents 

spoke. As stated above, one question asked about the age participants started learning English, or 

the age of acquisition (AOA) of English. In previous research it has been shown that the later an 

L2 learner is exposed to the L2, the stronger the foreign accent tends to be (Abbrahamsson & 

Hyltenstam, 2009; Flege et al., 2006), so it was important to capture the age of acquisition of 

English for participants as a possible factor that could influence the perception task results. Age of 

arrival to the United States was also collected for the participants, as it has also been found to be 

a factor that can impact second language acquisition (Oyama, 1976), and therefore impact the 

perception task results. A self-rated proficiency question was chosen to avoid the need for a lengthy 

proficiency test. Although there is some controversy on the validity of a self-rating, it has been 

shown to be a fairly accurate measure of the actual proficiency in ESL speakers (Wilson, 1999).  



 

 

29 

3.4 Perception Task 

 All participants performed an AX discrimination task directly following the language 

background question portion of the survey. The stimuli in the perception task were randomized for 

presentation for every participant. For each trial, participants heard an audio clip containing two 

words consecutively, with a 200 ms gap between the words in a pair, and were then asked to 

indicate whether ‘the two vowels in the words’ they heard were different or the same. The 200 ms 

gap was chosen based on similar AX discrimination task studies (Seo et al., 2022). The response 

was not timed, but participants were unable to replay the audio. Both ‘same’ (two words with the 

same vowel) and ‘different’ pairs (two words with different vowels) were included as stimuli, in 

equal numbers. Different vowels were also presented in both orders. For example, for the vowel 

pair /ɛ-æ/ the stimuli included /ɛ-æ/, /æ-ɛ/, /ɛ-ɛ/, and /æ-æ/. Including ‘same’ pairs of this type 

allowed to test if participants were truly discriminating the vowel categories, or if they were 

marking them as different simply because they were different sound files. Each stimulus pair was 

presented to each participant four times. Therefore, each participant completed 40 discrimination 

trials. A total of 1200 tokens were included in the final analysis (30 participants x 10 word pairs x 

4 vowel orientations (e.g. /æ-ɛ/, /ɛ-ɛ/)). Participants were compensated 5 USD per 30 minutes 

through the Prolific platform. 
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 RESULTS 

4.1 Data Analysis 

 The participants’ answers to the perception questions were marked as either correct or 

incorrect and inputted in MATLAB R2021b for statistical analysis using the ‘statistics and 

machine learning toolbox’ (The MathWorks, 2019). 

4.2 Main Mixed Effects Model 

 A logistic regression mixed-effects model was chosen to analyze the data based on previous 

studies with similar perceptual discrimination tasks (Ryu, 2018; Seo et al., 2022). In this model 

perceptual accuracy, coded as ‘1’ (correct response) or ‘0’ (incorrect response), as a binary 

categorical dependent variable. This model included group (L1 Mandarin or L1 Korean), trial type 

(same or different), and contrast type (/i-ɪ/ or /ɛ-æ/), the interaction between group and contrast 

type, and the interaction between group and trial type as fixed effects. It also included item and 

subject as random intercepts. The results of this mixed effects model are shown below in Table 7.  

 

Table 7.  Results of Mixed-Effects Model 1 

 Estimate SE t-value p-value Odd ratio 

Intercept 2.37 0.34 6.91 7.65e-12 10.71 

Group- 

Mandarin 

-1.04 0.40 -2.58 0.0099 0.35 

Contrast type- 

/i-ɪ/ 

-0.29 0.37 -0.78 0.44 0.75 

Trial type- 

different 

1.31 0.42 3.16 0.0016 3.71 

Group- 

Mandarin: 

Contrast type- 

/i-ɪ/  

0.97 0.44 2.20 0.028 2.63 

Group- 

Mandarin: Trial 

type- different 

0.24 0.51 0.48 0.63 1.27 
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4.2.1 Group Effects 

The results of this model showed that the L1 Mandarin group was significantly different 

from the baseline group (L1 Korean) ( = -1.04, SE = 0.40, p < 0.001) in terms of the accuracy of 

their perceptual discrimination answers. This demonstrates that, although both groups were largely 

accurate in their discrimination responses, the L1 Mandarin group was significantly less accurate 

than the L1 Korean group, as illustrated in Figure 5. 

 

 

Figure 5.  Average perceptual accuracy for speaker groups 

Note. Error bars represent +/- 1 SD 

4.2.2 Contrast Type Effects 

 The effect of contrast type (/i-ɪ/ or /ɛ-æ/) was not found to significantly affect the 

discriminatory accuracy of the participants (p = 0.44), when adjusted for group and speaker. 

However, the effect of the interaction between group (L1 Mandarin or L1 Korean) and contrast 

type (/i-ɪ/ or /ɛ-æ/) was found to significantly affect the discriminatory accuracy in the questions 

involving the /i-ɪ/ pair for the L1 Mandarin group by increasing the odds of an accurate response 

by a factor of 2.63 ( = 0.97, SE = 0.44, p = 0.028) compared to the baseline group (L1 Korean). 
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The significance of the interaction between group and contrast type is that, while the contrast type 

did not affect the L1 Korean participants in their judgement accuracies, it increased the judgement 

accuracies of the L1 Mandarin participants when the contrast type was /i-ɪ/ when compared to the 

baseline contrast /ɛ-æ/. This also indicates that the main effect of Group is driven primarily by the 

/ɛ-æ/) contrast, where Korean and Mandarin participants performed differently. Figure 6 below 

shows the average scores of the L1 Mandarin and L1 Korean groups for the two different contrast 

types. 

 

 

Figure 6.  Group accuracies for contrast types 

Note. Error bars represent +/- 1 SD 

4.2.3 Follow-Up Models 

Two separate follow-up logistic regression mixed-effects models were implemented, one 

within each vowel contrast type. Both used perceptual accuracy, coded as ‘1’ (correct response) or 

‘0’ (incorrect response), as a binary categorical dependent variable and Group (L1 Mandarin or L1 

Korean) as the only fixed effect. They also included item and subject as random intercepts. The 
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results, reported in Table 8 and 9, indicate that the effect of Group was significant in the /ɛ-æ/ 

model only, confirming that Mandarin participants were significantly outperformed by Korean 

participants in the discrimination of the /ɛ-æ/ contrast, but not in the discrimination of the /i-ɪ/ 

contrast. 

 

Table 8.  Effect of Group in the /i-ɪ/ Model 

 Estimate SE t-value p-value Odd ratio 

Intercept 2.69 0.45 5.93 5.26e-09 14.73 

Group- 

Mandarin 

-0.0038 0.40 -0.0095 0.99 0.997 

 

Table 9.  Effect of Group in the /ɛ-æ/ Model 

 Estimate SE t-value p-value Odd ratio 

Intercept 3.00 0.53 5.65 2.52e-08 20.09 

Group- 

Mandarin 

-0.93 0.34 -2.78 0.0056 0.40 

 

4.2.4 Trial Type Effects 

 Looking at main statistical model, the effect of trial type (same or different) was found to 

significantly affect the discriminatory accuracy of the participants by increasing the odds of an 

accurate response for the ‘different’ word questions by a factor of 3.71 ( = 1.31, SE = 0.42, p = 

0.0016), when adjusted for group and speaker. The fixed effect of the interaction between group 

and type was not found to significantly affect the discriminatory accuracy in the ‘different’ word 

questions for the L1 Mandarin group when compared to the baseline group (L1 Korean) (p = 0.63). 

These results indicate that the two participant groups showed higher accuracy when the perception 

question contained ‘different’ words, possibly due to a ‘different’ bias in responses, meaning that 

participants tended to say ‘different’ more often, even for ‘same’ trials. Figure 7 below shows the 

average scores of the two participant groups for the ‘same’ and ‘different’ trials. 
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Figure 7.  Average accuracy for groups by trial 

Note. Error bars represent +/- 1 SD 

4.3 Mixed Effects Model to Test Attributes  

 A fourth logistic regression mixed-effects model was implemented to see if certain 

attributes of participants’ language backgrounds were predictive of their discrimination accuracy. 

Perceptual accuracy, coded as ‘1’ (correct) or ‘0’ (incorrect), was used again as a binary categorical 

dependent variable. The fixed effects in this model were, group (L1 Mandarin or L1 Korean), age 

of acquisition (AOA) of English (in years), age of arrival to the United States (in years), and self-

rated proficiency (on a scale from 1-7), with item and subject as random intercepts. The results of 

this model are shown below in Table 10.  
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Table 10.  Results of Mixed-Effects Model 4 

 Estimate SE t-value p-value Odd ratio 

Intercept -1.65 1.16 -1.42 0.155 0.52 

Group- 

Mandarin 

0.23 0.33 0.69 0.49 1.26 

AOA -0.044 -0.056 -0.79 0.429 0.96 

Age of arrival 0.044 0.023 1.89 0.059 1.05 

proficiency -0.21 0.15 -1.33 0.182 0.82 

 

 The results indicate that AOA, age of arrival, and self-rated proficiency did not 

significantly affect the discriminatory accuracy of the two speaker groups. 
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 DISCUSSION & CONCLUSION 

5.1 Revisiting the Hypothesis 

 The goal of this study was to test if allophonic variability could be a factor in the acquisition 

of L2 phonemes through an AX perceptual discrimination task looking at two vowel contrasts, /ɪ-

i/ and /ɛ-æ/ by two L1 speaker groups, L1 Mandarin and L1 Korean. Both pairs have been shown 

to be difficult for L1 Mandarin and L1 Korean speakers in previous research (Chen et al., 2001; 

Flege et al., 1997; Hwang & Lee, 2015; Jia et al., 2006; Kim et al., 2017; Tsukada et al., 2005). 

Since the vowel inventories of both Korean and Mandarin contain the /i/ phoneme but lack the /ɪ/ 

phoneme, it was predicted that the two groups would perform in a similar manner in their 

discriminations of the /ɪ-i/ pair. However, due to the significant allophonic variability in the mid-

region of the Standard Mandarin vowel space, it was predicted that the Mandarin learners would 

be less accurate in the discrimination of the /ɛ-æ/ contrast than Korean learners.  

5.2 Discussion of the Perception Results 

 The results of this study supported the predictions made about the discriminatory 

accuracies of the two vowel contrasts. Overall, the L1 Mandarin group participants had lower 

discriminatory accuracy when compared to the L1 Korean group participants, and the significant 

interaction between Group and Vowel contrast revealed that it is the differential performance of 

the two groups on the /ɛ-æ/ contrast, where Mandarin participants were less accurate than Korean 

ones, that resulted in the significant main effect. It was expected that the two groups would perform 

similarly for the /ɪ-i/ contrast, and they did. In fact, Mandarin learners were slightly, but not 

significantly, more accurate for this contrast on average. Thus, the prediction that Mandarin 

learners would have more difficulty discriminating /ɛ/ and /æ/ than Korean participants was 

supported. The fact that the two groups of participants were very similar to each other in terms of 

the average self-reported English proficiency minimizes the possibility that the difference in 

performance on the /ɛ-æ/ contrast could be due to the uneven English proficiency levels across the 

two groups. Moreover, a very comparable performance on the /ɪ-i/ contrast further supports the 

assumption that the two groups were similar in terms of English proficiency. Furthermore, neither 

AOA nor English proficiency were predictive of participants’ performance on the discrimination 
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task, across groups. Therefore, the difference between Mandarin and Korean participants in 

discriminating /ɛ-æ/ contrast should be attributed to a factor other than English proficiency.  

 However, it is still important to discuss the fact that the participants overall rated 

themselves as having high proficiency in English. Most of the participants in this study rated 

themselves a 6 or 7 on a 1-7 self-rating scale for English proficiency, with 1 being ‘very poor’ and 

7 being ‘native-like’. Only six participants rated themselves less than a score of 6, and of those six 

only two participants rated themselves less than 5, ‘good’ proficiency. The high self-reported 

proficiency of the participants, as well as their relatively long duration of residency in the English-

speaking country, may explain on the overall high accuracy in discriminating between the two 

vowels in the /ɪ-i/ pair and the /ɛ-æ/ pair. Age of arrival was another factor that could have 

potentially impacted the perception results, however, age of arrival was also not predictive of 

participants’ performance on the discrimination task. It is possible that age of arrival did not play 

a role in the perception task results because, the tuning of phonetic categories occurs in infancy 

(Kuhl, 2005), which may suggest that these participants, even those who arrived in the United 

States at a young age, were already fine-tuned to the phonetic categories of their L1s, that the 

effects of age of arrival in the United States were negligible. 

 The outcome of this study is compatible with the hypothesis that Mandarin speakers of 

English experience more difficulty with the /ɛ-æ/ contrast because of the high degree of allophonic 

variation present in Mandarin in the mid-vowel region. As a result, many different phonetic 

realizations in the mid region of the vowel space could be potentially acceptable for Mandarin 

listeners as variants of the same, highly variable, native vowel phoneme, including the non-native 

English /ɛ/ and /æ/. Korean, on the other hand, although also without /æ/ as a separate vowel 

phoneme, has a more restricted space of variability for its native /ɛ/. Therefore, a non-native /æ/ is 

less likely to be accepted by Korean learners as a possible realization of the native /ɛ/. In other 

words, using Flege’s ‘similar’ and ‘different’ dichotomy, English /æ/ is less ‘similar’ to native 

vowels for Korean learners than for Mandarin learners. As a consequence, equivalence 

classification between a similar native vowel and English /æ/ is more likely for Mandarin learners, 

while separate category formation (and therefore, more successful discrimination) for English /æ/ 

is more likely for Korean learners.  
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5.2.1 On Allophonic Variation 

 These results demonstrate that allophonic variation in native vowels can play a role in 

determining the acquisition trajectory for the non-native vowel categories. Therefore, the study 

emphasizes the importance of considering the full complexity of the native vowel inventory, 

including the type and number of allophonic realizations for each phonemic category, in making 

predictions about the relative difficulty of acquiring non-native vowels. Flege’s original 

formulation of the SLM specified that the acoustic-perceptual similarities between the sounds of 

L1 and L2 need to be established on the basis of specific positional allophones. Nevertheless, much 

of the subsequent work on the acquisition of L2 vowels overlooked the detailed allophonic 

variation and instead compared languages based on the presence of certain vowel qualities as 

independent phonemes in the L1 and the L2 inventories (Bohn & Flege, 1992; Chen et al., 2001; 

Morrison, 2008). This, admittedly more straightforward approach, was probably sufficient to 

generate relatively accurate predictions for many L1-L2 language pairings. However, the present 

study suggests that in cases of especially variable realization of native vowels, such as the case of 

mid vowels in Mandarin, taking allophonic variability into account can help fine-tune our 

expectation concerning the acquisition of certain L2 vowels.   

5.3 Conclusion 

The discriminatory accuracy of two English vowel pairs, /ɛ-æ/ and /ɪ-i/, by two different L1 

participant groups, L1 Mandarin and L1 Korean groups, were tested to see which group would be 

more successful in their discrimination of the L2 contrasts that have been proven to be difficult for 

these particular groups (Chen et al., 2001; Flege et al., 1997; Hwang & Lee, 2015; Jia et al., 2006; 

Kim et al., 2017; Tsukada et al., 2005). It was predicted that the two participant groups would 

perform similarly for the /ɪ-i/ contrast but would differ in the performances for the /ɛ-æ/ contrast 

due to the large allophonic variability in the mid-region of the vowel space in Mandarin. This 

hypothesis was supported, with the two participant groups performing similarly for the questions 

containing the /ɪ-i/ pair. As expected, the Mandarin group was less accurate in the /ɛ-æ/ pair 

questions than the Korean group, confirming the possibility that L1 allophonic variation could 

have affected the acquisition of L2 vowel contrasts. 
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5.3.1 Limitations to this Study and Areas for Further Research 

 The results of this study indicate that the two participant groups showed higher accuracy 

on ‘different’ trials. This suggests a possible bias of participants to respond ‘different’, 

independently of the trial type. It is unclear what is causing this bias, however, it may be due to 

the way the instructions for the perception task were worded. Participants were asked to indicate 

whether the two vowels they heard in the words were the same or different for each trial. It is 

possible that participants misinterpreted the question and responded ‘different’ even on the ‘same’ 

trials, because on those trials two different recordings of the same vowel were used, which meant 

that the two vowels were acoustically non-identical, although they did belong to the same vowel 

category. In future work, more careful attention needs to be paid to wording the instructions and 

ensuring that participants understood the intended meaning. 

Some participant recruitment requirements had to be relaxed in Prolific in order to reach 

the goal for the number of participants in this study, for example, the constraint on foreign 

languages learned (excluding English) was relaxed, creating the issue of having a few of the L1 

Mandarin participants have other languages spoken at home. Also, the constraint on age had to be 

relaxed, leading to a wide age range of participants. Another issue in this study was the lack of 

detailed information about some of the other languages the participants spoke (outside of their first 

language and English). In particular, 3 of the L1 Mandarin participants indicated that they spoke 

another Chinese language at home (Cantonese or Hokkien). Although two out of three of these 

participants indicated a low proficiency of these languages, it would be useful to know what 

percentage of time this language was spoken at home compared to standard Mandarin. In future 

research, recruitment and data collection should be done in-person, to both widen the participant 

pool so the necessary participant requirements can be met, and to control for the time spent on 

each test item. In addition, other task types, such as an AXB task, should be used to corroborate 

the findings of the current study. Finally, studies looking at other languages that have high 

allophonic variability in a specific region, and how the speakers of these languages acquire new 

L2 phonemes, would be an important contribution to this underexplored area. 
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APPENDIX:  LANGUAGE BACKGROUND QUESTIONS 

Q1. What is your biological sex (select one)? 

A. Man 

B. Woman 

 

Q2. How old are you in years? 

 

Q3. Have you ever had a vision problem, hearing impairment, language disability, or learning 

disability? 

A. Yes (please explain) 

B. No 

 

Q4. Where were you born? 

-Please, provide more information and list the countries and US states lived in, and the duration of 

residence 

Country, City and/or US State:   From (age):  To (age): 

Country, City and/or US State:   From (age):  To (age): 

Country, City and/or US State:   From (age):  To (age): 

Country, City and/or US State:   From (age):  To (age): 

Country, City and/or US State:   From (age):  To (age): 

Country, City and/or US State:   From (age):  To (age): 

 

Q5. Are you a native speaker of Korean or Standard Mandarin? 

A. Korean 

B. Standard Mandarin 

 

Please fill in the blank for the following questions (depending on the answer to the previous 

question) 
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B. Standard Mandarin 

Q6. “野火烧不尽，___吹又生” 

Q7. _____，曲项向天歌。白毛浮绿水，红掌拨清波。 

Q8. 床前明__光，疑是地上霜。 

Q9. 谁知盘中餐，粒粒皆_____。 

 

A. Korean 

Q6. 개울가에 올챙이 _____ 꼬물꼬물 헤엄치다. 

Q7. 동해물과 _____ 마르고 닳도록. 

Q8. 텔레비전에 _____ 나왔으면 정말 좋겠네. 

Q9. 아빠 힘내세요, _____ 있잖아요.  

 

Q10. What age were you when you started learning English? 

 

Q11. How many years have you been learning English? 

 

Q12. Rate your estimated English proficiency using the scale below. 

1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

 

Q13. Think of the adults who raised you. What was the first language for all of them? 

Relationship to you:  Language: 

Relationship to you:  Language: 

Relationship to you:  Language: 

Relationship to you:  Language: 
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Q14. Do you speak any other languages? 

A. Yes 

B. No 

 

If yes: 

Q15. How did you learn this/these languages (this is excluding English and your native language)? 

 

Q16. For the other language(s) you speak (this is excluding English and your native language), 

please indicate each language’s name and how many years you have learned this language. 

Language:   # years learned: 

Language:   # years learned: 

Language:   # years learned: 

Language:   # years learned: 

Language:   # years learned: 

 

Q17. For the other language(s) you speak this is excluding English and your native language), rate 

your estimated proficiency using the scale below. 

Language:  1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

Language:  1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

Language:  1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

Language:  1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

Language:  1. Very poor, 2. Poor, 3. Fair, 4. Functional, 5. Good, 6. Very good, 7. Native-like 

 

Q18. Do you have any musical or vocal training? 

A. Yes 

B. No 

 

If yes: 

Q19. Please provide more information. 
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