
L1 Category Precision Hypothesis in L2 Production: 
Korean Learners’ English Front Vowels

Research Question 
Can L1 category precision predict L2 accuracy across 
phonetic categories?


L1 Category Precision Hypothesis 
• The more precise/compact L1 categories speakers 

have, the more accurately they discern the L1-L2 
differences, shaping a distinctive category, 
proposed in r-SLM [1].


 

• Individuals with more compact L1 categories tend 
to produce L2 sounds more accurately than those 
with loose L1 categories [2].


• Limitations: Only examined a couple of subsets of 
L1-L2 pairs in one language group per study
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RQ & Background
• No correlation between L1CS and L2ACC for /ɛ, æ/





• Individual differences between L1CS and L2CS


Figure 3. Correlation lines between L1 compactness scores of Korean /e/ and mean 
L2 production accuracy of English /æ/ (left panel) and /ɛ/ (right panel) produced by 

the native Korean speakers

Figure 4. Front vowel spaces by language (L1 Korean, L2 English) in subjects 4, 16, 
21 and 33. 

L1CS & L2CS 
• The more compact the L1 categories are, the more 

compact the L2 categories are.

• The transfer of L1 individual trait to L2 production


L1CS & L2 Accuracy 
• Speakers with more compact L1 categories show 

higher accuracy in L2 production than speakers 
with less compact L1 categories. 


• RQ? Not all the categories show the same effect of 
category precision on L2 production.

• Only high front vowels show the significant 

effect of L1 category precision (figure 2).

• Possible reasons: 


- The merger between /e/ and /æ/ in Korean 

- The Northern Cities Vowel Shift in English 

- Individual differences in perceptual mapping 

between L1 and L2 categories

• Is being precise/compact always a good thing?; 

despite the compactness, the L2 accuracy might 
be lower due to the mislocation of the category.


L1CS & Cross-Language Similarity 
• Cross-language similarity significantly predicts the 

L2 production accuracy of English /i, ɪ, ɛ/ (p < .05).

• Does cross-language similarity affect L2 learning 

stronger than L1 precision?
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Materials 
• 30 Native Korean speakers (21 F; AOA = 25.2; LOR 

= 26.3 mo) from Darcy et al. (2015) [3]

• 26 Native English Speakers (14 F; Midwest) from 

ALLSSTAR corpus [4] as reference data 

• Reading & retelling The North Wind and the Sun 

passage in L1 and L2


Analysis 
• F1, F2 in ENG front vowels /i, ɪ, ɛ, æ/ & KOR /i, e, 

æ/

• L1 compactness scores (L1CS): Areas of ellipsis 

of each vowel category in F1/F2 space [2]




where σF1 is 1 standard deviation of the mean of F1, and σF2 is 1 standard deviation of the 
mean of F2. 

CS = σF1σF2π

Methods
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• A correlation between L1CS and L2CS





• Correlations between L1CS and L2ACC for /i, ɪ/


R = 0.41, p = 0.0013
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Figure 1. A correlation between L1 compactness scores and L2 compactness 
socres produced by the native Korean speakers

Figure 2. Correlation lines between L1 compactness scores of Korean /i/ and mean 
L2 production accuracy of English /i/ (left panel) and /ɪ/ (right panel) produced by 

the native Korean speakers

Results

• L2 production accuracy (L2ACC): Mahalanobis 
distance between the productions of NE and NK 
speakers in F1/F2 space [2]


 dM(x⃗⃗,Q)= (x⃗⃗− μ⃗⃗)𝖳S−1(x⃗⃗− μ⃗⃗)

where Q is a probability distribution, µ is the mean of samples, and S is the positive-definite 

covariance matrix. 


• Multiple linear regression models with L1CS as a 
predictor & L2ACC as an outcome
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