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Non-native phonemic perception is considered a vital component of successful language 
learning and has become a focus of mounting scientific research. Several neurophysiological 
studies have documented reduced phonemic discrimination mechanisms in the second language 
(L2) when compared with the first language (L1) (Jakoby et al., 2011; Liang & Chen, 2022; 
Song & Iverson, 2018). In the current study we wished to contribute to an ongoing scientific 
debate on multiple foreign languages interacting in the mind of the same speaker. Specifically, 
we focused on the mismatch negativity (MMN) component which is assumed to reflect ease of 
phonemic discrimination (Näätänen et al., 1997). The research aimed at answering the 
following research questions:  

(1) Will any significant differences in the terms of the MMN effect emerge in L3/Ln as 
opposed to L1 and L2? 

(2) Will there be any significant differences between formal and naturalistic learners? 

With respect to the first question, we predicted the MMN to be stronger in native when 
compared with non-native speech (Jakoby et al., 2011; Liang & Chen, 2022; Näätänen et al., 
1997; Song & Iverson, 2018). The scale of the MMN effect in L2 when compared with L3/Ln 
was, however, impossible to predict due to the lack of previous studies which would focus on 
such a comparison. With respect to the second question, we expected the MMN response to be 
enhanced in naturalistic when compared with instructed language learners (Peltola et al., 2003; 
Winkler et al., 1999).  

We used event related brain potentials (ERPs) combined with the oddball paradigm to 
investigate vowel contrast perception among L1 Polish-L2 English-L3/Ln Norwegian speakers. 
The following vowel contrasts were used for each language: /ɨ/-/ɛ/ for Polish, /ɪ/-/ʊ/ for English 
and /i/-/ʏ/ for Norwegian. Speech sounds were played via earphones while participants watched 
a silent movie. While 23 of them were students of Norwegian philology living in Poznań, 
Poland, 21 were Polish migrants living in Tromsø, Norway. In the former (i.e., instructed) 
group, statistically significant differences were observed for all three languages, with the 
strongest MMN effect in Polish, weaker in English, and weakest in Norwegian (see Figure 1). 
Contrastingly, in the latter (i.e., naturalistic) group, the experiment demonstrated no significant 
differences between Polish and English and a significantly weaker effect in Norwegian. 

Overall, our study provides the first evidence that L2 or Ln foreign language status modulates 
auditory language processing. Moreover, the results indicate significant differences between 
naturalistic and instructed language learners. This clearly suggests that the overall multilingual 
experience (affected by living in different settings) direct implications for speech perception 
mechanisms. 

 



 

 

Figure 1: ERP effects elicited in instructed (A) and naturalistic (B) learners in three investigated languages 
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