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Summary

The m ain goal of this thesis was to gain a b etter understanding of age- 

re lated  d ifferences in second language speech learning. Specifically, it was of 

in terest in th e  present study to explore w h eth er child learners of a second language  

m ight be m ore accurate in th e ir perception and production of n o n-native  vowel 

sounds than  adu lt learners, and w h eth er this m ight be re lated to the w ay they  

perceive cross-language phonetic s im ilarity . This reasoning draw s on the central 

hypothesis o f the m ost influential second language speech learning model at 

present, the Speech Learning Model (F lege, 1 9 9 5 ), which, how ever, has not been  

tested  extens ive ly  to date . The hypothesis is based on the  assum ption th a t children  

are com m only  m ore successful learners of a second language because of the  way  

th e ir languages in teract during second language acquisition. I t  claims th a t, since 

children's in ternal representations for native language sounds are still developing, 

such representations influence perception of n on-native  sounds less than in the  

case of adults . As a result, children are predicted to d iscrim inate betw een the  

sounds of th e ir native language and a second language m ore accurately , and 

e ventu a lly , to perceive and produce the  second language sounds with m ore n ative 

like ability.

To tes t this hypothesis, a group of 20 Polish children and 20  Polish adults, 

who had lived in Dublin for about th ree  years a t the  tim e  of th e  study, perform ed  

the following language tasks: 1) a cross-language assim ilation task, to dete rm in e  

th e ir perception of sim ilarities betw een chosen native and n o n-native  vowel sounds; 

2) a categorical d iscrim ination task, to d e te rm in e  th e ir perception of non-native  

vowels; and 3 ) a delayed repetition task, to tes t th e ir production of the  non-native  

vowels. In  addition , data on the partic ipants ' language learning histories, a ttitudes  

and contact w ith Polish and English w ere elicited by m eans of a detailed background  

questionnaire  and a sem i-structured  in terv iew . The partic ipants ' data  were



com pared to those elicited from  a control group of 19 Polish children and adults  

who w ere learning English w ithout any im m ersion experience, and 20 age-m atched  

native  speakers of Irish English.

The results of the study confirm ed th a t the Polish children living in Dublin 

indeed perceived the cross-language s im ilarity  betw een the  tested vowels  

d ifferently  from  th e ir adult counterparts, and th a t this perception ab ility  partially  

predicted and explained th e ir superior acquisition of the  non-n a tive  sounds. 

H ow ever, native language phonology and experience effects w ere  also found to 

affect the accuracy of the children's perception and production of the  non-native  

vowels. The study concluded by suggesting th a t age of second language learning, 

quality  and quantity  of exposure to the  ta rg e t language, and cross-language  

phonetic s im ilarity  perception all affect acquisition of non-native  vow el sounds.
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Chapter 1

Introduction

We may in general assume sound 
to be a blow which passes through 
the ears, and is transmitted by 
means of the air, the brain, and 
the blood, to the soul, and that 
hearing is the vibration o f this 
blow, which begins in the head and 
ends in the region o f the liver.

Plato, Timaeus 67 b

As the above citation from Plato's Timaeus indicates, there has been a long

standing fascination with the exploration of how humans go about decoding 

auditory information, and what processes and locations within the human body may 

be involved in experiencing a sensation such as hearing. In the area of speech 

processing and production, the investigation of how different speakers perceive and 

realize the sounds of their language(s) has since long been central to a number of 

domains of the language sciences, such as psycholinguistics, phonetics, phonology 

and applied linguistics, provoking continuous interest (as well as controversy) down 

to the present day. The study presented here seeks to make a theoretical and 

empirical contribution to the fields mentioned above from a very specific context, 

that of second language speech learning in today's globalizing Europe.

In the course of the past decade, the linguistic landscape of Europe has 

changed dramatically. In fact, around 600 languages are spoken across Europe 

today and all European states are becoming increasingly multilingual (VALEUR, 

2007). Ireland represents one of the most striking examples of such linguistic 

developments; a country that has become one of the most linguistically and 

culturally diverse societies in Europe. According to the data collected for the 2006  

Census, people from 188 different countries were resident in Ireland at the time 

when that research was conducted. One of the largest new communities emerging
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in Ireland was comprised of the Poles, who came to be perceived as a highly 

educated, skilled, and well-organized community (Grabowska-Lusihska, 2008).

With the EU-enlargem ent to 25 m em ber states in May 2004, Polish people 

could see manifold reasons to choose the Republic of Ireland as a destination to 

which to em igrate. I t  was then a country enjoying a strong economic performance, 

and was among the first to make its labour m arket fully accessible to the new EL) 

countries. Also, the fact that Ireland is an English-speaking country, offering a great 

opportunity for migrants to learn or improve their abilities in the lingua franca of 

the globalizing world, was probably an im portant factor that attracted many Poles. 

In addition, there are cultural commonalities between the two countries, which 

might have made Polish migrants feel more at home in Ireland than perhaps they 

would elsewhere in Europe: both are largely Catholic countries, where religion has 

traditionally been linked with national identity; both have had a history of 

occupation by bigger neighbours; and both have experienced mass emigration in 

their past.

The greatest challenge faced by Poles on arrival in Ireland may not, therefore, 

have been so-called culture shock, but rather the host community language. Irish 

English is characterized by a degree of distinctiveness in vocabulary, construction, 

and pronunciation. Particularly in terms of certain sounds, this variety of Englisn 

can pose a great challenge for the unaccustomed ear. In addition, the post

accession Poles have been reported to often lack confidence in communicating in 

English in various social situations in Ireland despite the fact that they had 

experienced a number of years of formal English instruction in their home countr/ 

before migration (Kopeckova, 2008; Kropiwiec and King-O'Riain, 2006; Singleton et 

al., 2007 ). The very same reports point out, however, that the Polish com m unit/ 

showed itself to be highly ambitious and motivated to acquire English to advanced 

levels of proficiency. The present study therefore asks how Polish people perceived 

and produced specific (Irish) English vowel sounds a fte r about three years cf
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migration experience in Ireland. An understanding of how second language 

(henceforth L2) learners of different age groups and L2 experience come to grips 

with L2 speech carries both theoretical and practical significance. Theoretically, 

achieving such an understanding is im portant for possible explanations of age- 

related differences in L2 speech learning, and for the advancem ent of adequate L2 

speech models. In practical terms, such an understanding may help to determ ine  

w hat types of training and encouragement may be most effective for diverse L2 

learners.

Previous studies suggest that, overall, younger learners are more successful 

at acquiring L2 speech than are their adult counterparts (Asher and Garcia, 1969; 

Baker e t a!., 2008; Flege, MacKay and Meador, 1999; Oyam a, 1976). One reason 

for this early learner advantage might be the state of development of the native 

language (henceforth L I)  sound system when L2 learning begins. As long-term  

m em ory representations (categories) for L I vowels and consonants become better 

defined, it may be increasingly difficult for adults to treat L2 sounds independently 

from their L I sound categories. By contrast, child L2 learners' representations for 

L I sounds are still evolving and as such may influence their L2 speech learning less. 

Consequently, young L2 learners may be better able to perceive and produce L2 

sounds accurately (Flege, 1995, 2003a; Flege, MacKay and Meador, 1999; Baker et 

ai., 2002, 2008). The main purpose o f this study is to determ ine to what extent the 

state o f developm ent o f the native language sound system a t the tim e o f L2 

learning indeed influences how accurately L2 sounds are learned.

Second, some L2 sounds may pose a greater learning challenge than others, 

whether encountered by children or adults. Current L2 speech learning models posit 

that L2 sounds that are similar to L I sounds are more difficult to learn than 

dissimilar (new) L2 sounds. This is because similar L2 sounds are likely to be 

readily assimilated to existing L I categories, leading to inaccurate perception and 

production of such segments (Aoyama et a l., 2004; Best, 1995; Flege, Bohn and
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Jang, 1997; MacKay et a!., 2001). A controversy exists around the question of 

whether children are less likely than adults to assimilate L2 sounds into LI 

categories, and whether this might also be true for similar L2 sounds (cf. Baker and 

Trofimowich, 2005; Baker et a!., 2008). Another purpose of this study is, thus, to 

examine the effect of perceived cross-language phonetic similarity in L2 learners of 

diverse age groups in respect of their perception and production of non-native 

sounds.

Finally, L2 learning experience is also likely to influence the extent to which 

L2 sounds are perceived and produced accurately. Experienced learners, i.e. those 

who have been exposed to an L2 in a naturalistic environment for a substantial 

period of time and/or those who use their L2 more often, may perceive and produce 

L2 sounds more accurately as they gain experience in the target language (Flege, 

Bohn and Jang, 1997; Flege and Liu, 2001; Levy and Strange, 2008). In addition, 

L2 experience effects may be more apparent for children than for adults, because 

the former may be exposed to a significantly richer L2 environment and/or because 

their learning goals and underlying aspirations may be different (Jia and Aaronson, 

2003; Tsukada et al., 2005). This study thus seeks to determine the extent o f L2 

experience effects on L2 speech learning of child and adult migrant learners.

To this end, a group of 20 Polish children and 20 Polish adults, who had lived 

in Dublin for about 3 years at the time of the study, performed the following 

language tasks: 1) a cross-language identification task, to determine ther  

perception of similarities between chosen L I and L2 vowel sounds; 2) a categorical 

discrimination task, to determine their perception of L2 vowels; and 3) a delayed 

repetition task, to test their production of the L2 sounds. In addition, data on the 

participants' language learning histories, attitudes and contact with Polish and 

English were elicited by means of a detailed background questionnaire and a sem- 

structured interview. These data were elicited in order to ascertain how age at the 

time of L2 learning, cross-language phonetic similarity perception, and L2 learning
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experience influence L2 learners' discrimination and production of specific non

native vowel sounds.

Although the study of L2 speech learning in early and late L2 learners has 

received considerable attention in previous research, studies in this area have 

rarely focused on direct comparisons of children and adults at the tim e of their L2 

acquisition. Undertaking such a comparison is im portant for testing the possibility 

that the state of development of the L I sound system at the tim e when L2 

acquisition begins, affects the perception of similarities between L I and L2 sounds, 

and consequently, the perceptual and productive accuracy of L2 sounds. In 

addition, the study presented here is unique in its combination of quantitative and 

qualitative data analyses of L2 speech learning. Finally, the fact that this study is 

located within the realms of Polish and Irish English languages allows for testing a 

number of specific predictions advanced by current models of L2 sound learning 

and processing.

The rem ainder of this thesis is structured as follows: Chapter 2 discusses, in 

the light of previous research, the role of native language, age of L2 learning, and 

linguistic as well as non-linguistic experience in L2 phonological acquisition. In 

addition, in this chapter, the rationale, motivation and theoretical significance of the 

study are explained, and the research hypotheses are form ulated. Chapter 3 

explains the methodology of the study, while Chapter 4 presents the obtained 

results. Chapter 5 discusses the findings and explores their implications. The 

limitations to this study are then adum brated, followed by suggestions for future 

research.
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Chapter 2

Second language speech learning

1. Introduction

This chapter provides an overview of the m ajor issues and findings emerging  

from research on second language speech learning which are relevant to the focus 

of this study. First, L2 speech learning models are scrutinized. Second, age and 

potential sources of age effects in L2 acquisition, such as m aturation, native 

language developm ent, and L2 experience, are discussed. Third, research and 

theory on non-linguistic factors in L2 acquisition are presented. Finally, the 

rationale, motivation and theoretical significance of this study are explained, and 

the research hypotheses are form ulated.

2. Second language speech learning models

In our multilingual world, everyday experience of foreign accents is 

commonplace. This is not surprising given the variety of factors that could 

potentially intervene in the way L2 speech is perceived and produced. Such factors 

include, among others, a (perceived and/or actual) phonetic distance between the 

native and non-native sounds, age at which L2 learning starts, experience with 

learning the L2, and motivation to appear native-like. Any or all of these are likely 

to influence L2 speech learning to various degrees at different moments of L2 

development. The most recent theorising even goes so far as to suggest that long

term predictions of L2 (phonological) acquisition cannot be reliably made, given the 

constantly changing interaction of a large number of variables involved in the 

learning process (Lowie, 2 0 1 0 ). Previous research has documented and recognized 

the complexity of L2 speech learning, thereby giving rise to several theoretical
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models that attempt to explain developmental changes in the ability to acquire new 

speech sounds. The two most influential models at present are Best's Perceptual 

Assimilation Model (PAM) and Flege's Speech Learning Model (SLM), and these two 

models form the theoretical motivation for this present study. Two other models 

relevant to this study, Kuhl's Native Language Magnet Model (NLM) and Escudero's 

Second Language Linguistic Perceptual Model (L2LP), will also be considered. 

Despite some divergent foci, the four models are in accord on the significance of 

prior native language processing in learning to perceive and produce L2 speech; 

hence the starting point of the existence of foreign accents. The main notions 

advanced by the models are outlined in the sections to follow, and these serve as a 

theoretical springboard for predictions advanced in this present study about the 

challenges that Polish children and adults are likely to experience on their path of 

learning English vowel sounds in Dublin.

2.1. The Native Language Magnet Model

Kuhl's NLM (2008) model explains the developmental changes in auditory 

perception which take place during the infant's first years o f life. Having researched 

children from about 2 to 24 months of age, Kuhl and her colleagues have 

documented a dramatic shift from a language-universal pattern of phonetic 

perception to a language-specific pattern, in which contrasts that are linguistically 

relevant in the ambient language continue to be well-perceived, while those non

native phonetic contrasts that are redundant in native language acquisition are no 

longer discriminated accurately (e.g. Kuhl et ai., 1992; Iverson et a!., 2003; Polka 

and Werker, 1994). These findings are interesting, in that they suggest that 

humans are born with a unique ability to attend to the sounds of any language, but 

that this ability diminishes as our experience and need for social interaction in the 

native language increases. These results have been interpreted as evidence for a 

perceptual magnet effect:
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As experience accumulates, the representations most often activated 
{prototypes) begin to function as perceptual magnets for other members 
of the category, increasing the perceived similarity between the members 
of the category ... this distortion of perception, termed perceptual magnet 
effect, produces facilitation in native and a reduction in foreign language 
abilities (Kuhl et al., 2008; p. 982).

Kuhl e t al. (2 0 0 8 )  have shown th a t this type  of early  learning experience  

results in changes in the neural tissue and circuitry of in fants' brains; the  point 

being th a t as the  infants' 's ta tis tica l' learn ing— i.e. sensitiv ity  to the d istributional 

frequencies of th e  sounds around th e m — proceeds, neural netw orks becom e  

com m itted  to th e  native language speech patterns. On this basis, children are  

b e tte r a t acquiring the sound system  of an L2 than adults , whose neural

c o m m itm en t to th e  native  language sound patterns  is a lready  com plete. An

im p o rtan t question arising from  this finding is w h e th er there  is any flex ib ility  to  

such a neural co m m itm en t. In  a study o f A m erican infants exposed to M andarin  

Chinese during an intensive fo u r-w e ek  learning session, Kuhl e t al. (2 0 0 3 )

dem onstrated  th a t the  decline typ ically  observed in foreign language speech

perception can be reversed, to th e  ex ten t th a t this group perform ed com parably  to  

in fants raised in Taiw an . This result, how ever, was only found for a testing  s ituation  

in which a live speaker in teracted w ith the  A m erican infants. Those infants who  

w ere  exposed to M andarin Chinese fo r th e  sam e period of tim e  via a DVD  

program m e showed no evidence o f phonetic learn ing . The authors speculated th a t  

it w as th e  qu ality  of live in fan t-d irected  speech which enhanced a tten tio n , arousal 

and noticing abilities in the children, and facilitated  th e ir successful phonetic  

learning in respect of the ta rg e t language perception . The conclusion draw n from  

this and o th er in fant experim ents  run in Kuhl's laboratories w as, th e re fo re , th a t a 

sensitive period for phonetic learning appears  to rem ain  flexib le until the  num ber 

and variab ility  for particu lar sound categories  reach s tab ility , aiding language- 

specific speech perception and production (Kuhl e t a l., 2 0 0 5 ) . A visual 

representation  of the  NLM model is depicted in Figure 2 .1 . below.
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Figure 2 .1 . Model of in fant phonetic learning: N ative Language Magnet-Expanded  
(reproduced from  Kuhl et al., 20 0 8 )

It  is reasonable to suppose that the type of early phonetic learning just 

described will have consequences for adult perception, to the extent that those 

non-native sounds which do not correspond to the criteria for category distinctions 

in the native language may be more difficult to learn. Specific predictions for adult 

learners' development of L2 perception, as advanced by the Perceptual Assimilation 

Model (1995 , 2007) and the Second Language Linguistic Perceptual Model (2 0 0 5 )  

are presented in the following two sections of this chapter.
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2.2. The Perceptual Assimilation Model

Best's PAM (1995) aims to explain perception o f non-native contrasts by 

learners who have no linguistic experience with the target language. More recently, 

however, Best and Tyler (2007) have expanded the model to predict patterns of 

speech perception also by L2 learners in the course of L2 acquisition (PAM-L2). 

Notions relevant to the focus of the current study, as explicated in both versions of 

the model, are presented below.

Taking a direct realist position, PAM posits that inexperienced learners 

exposed to non-native sounds rely on information about articulatory gestures from 

the speech signal, which they are likely to interpret within the existing native 

segmental constellations:

[N ]on-native segments ... tend to be perceived according to their 
similarities to, and discrepancies from, the native segmental constellations 
that are in closest proxim ity to them in native phonological space.
Because the universal phonetic domain and native phonological space are 
defined by the special layout of the vocal tract and the dynamic 
characteristics of articulatory gestures, those distal properties provide the 
dimensions within which sim ilarity is judged (Best, 1995, p .193).

Depending on the level of perceived articulatory sim ilarity of the sounds. 

Best (1995) suggested that a non-native sound can be heard as a good or a poor 

example of a native phone {Categorized), as different from any particular native 

phoneme {Uncategorized) or, as a non-speech sound {Non-Assim ilated). 

Accordingly, at least four pair-wise assimilation types associated with different 

levels of L2 discrimination difficulty are possible. These are explained in greater 

detail below and outlined in Table 2.1.

First, both sounds of a non-native contrast can be judged as members o f a 

single native sound category. When both members of the non-native contrast are 

perceived as good or equally poor members of a single native language category 

{Single-Category Assimilation), then the discrimination will be very poor. However, 

if one sound of the non-native contrast is perceived as a much poorer member of
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the native language category than is the other {Category-Goodness Assimilation), 

then discrimination between these two non-native sounds may range from  

m oderate to very good, depending on how dissimilar the two non-native sounds are 

from the L I sound category. Further, if the two contrasting sounds occur in high 

frequency words, or come from such phonological neighbourhoods that contain 

m any minimally contrasting words, the lexical pressure to learn the distinction may 

be quite high (Best and Tyler, 2 0 0 7 ). An exam ple for adult Polish learners of 

English might be English / i /  and / i /  (as in beat and bit, respectively), both of which 

are likely to be perceived as members of the Polish category / i /  and therefore  

poorly discriminated at the beginning of their L2 learning; however, the need for 

adequate distinction may encourage the Poles' perceptual learning of the L2 

contrast. As their experience with the target language increases, Polish speakers 

may come to perceive the English vowel / i /  as close to yet another Polish high 

vowel /+ /, and thus come to discriminate the contrast as a Two-Category, rather 

than a Single-Category case.

L 1 /L 2  relationship Example Discrimination

Single-Category English / i /  and / I /  
with Polish / I /

Poor

Category-Goodness English /a / and /3 u / 
with Polish /o /

Moderate to very good

Two-Category English /£ / and / I /  
with Polish /£ / and / i /

Excellent

Categorized-
Uncategorized

Irish English /u /  and /S/ 
with Polish /u /

Poor to very good

Table 2 .1. L 1 /L 2  relationships and ease of discrim inating L2 contrasts 
(according to  PAM, 19 9 5 )

Another possible pattern for discrimination of non-native contrasts occurs 

when the two non-native sounds are perceived as members of two separate non

native language categories {Two-Category Assimilation). Discrimination of this type 

of contrast is predicted to be excellent. An exam ple of this situation can be English
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/e /  and / i /  vowels (as in bet and bit, respectively) compared to Polish /e / and / i / .  

The discrimination of these L2 sounds by native speakers of Polish, even at the 

beginning of their L2 learning, is predicted to be very good, since each segment is 

assimilated into a different native category.

The fourth pattern occurs when one m em ber of the non-native contrast is 

perceived as a m em ber of a native language category and one is perceived as 

uncategorizable {Categorized-Uncategorized Assimilation). Such a contrast should 

be discriminated well, because it reflects a phonological distinction between an 

exem plar of a known phoneme and an unknown sound. However, a study by Guion 

e t al. (2 0 0 0 ) showed that this contrast type can be discriminated poorly when the 

uncategorized sound is in close phonological space to the categorized sound. A

possible sound contrast that m ight fit this pattern is Irish English /o / and /u /  (as in

but and boot, respectively) since Irish English /d / is probably perceived as

uncategorizable by Polish speakers.

Finally, PAM describes a rare case when both non-native phonemes are so 

deviant from the articulatory properties of native phonemes that they are not 

perceived as speech sounds at all. In PAM's terminology, they are both Non- 

Assimiiabie. For instance, discrimination of Zulu clicks by native English listeners 

was found to follow this pattern and proved to be excellent (Best, McRoberts, and 

Sithole, 1988).

A core question for PAM has been w hether L2 contrasts that are initially

difficult to differentiate can eventually be learnt and perceived accurately. Best and

Tyler (2 0 0 7 ) argued that L2 learners do continue to refine their perception of

speech gestures as their experience with learning an L2 increases. This refinem ent

of perception entails not only the apparently greater exposure to native productions

of specific L2 contrasts, but also experience with producing the target contrasts,

and, most im portantly, formation of lexical items in the target language. PAM

predicts, however, that those L2 pairs that continue to be perceived as good
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members of a single L I sound category, at both phonetic and phonological levels, 

are likely to show very little phonetic learning.

To sum m arize, PAM m aintains that L2 perceptual learning is based on direct 

perception of the articulatory gestures and develops with growing L2 experience. 

The way phonetic information is perceived is, however, constrained by an 

individual's experience with learning both their non-native language and native 

languages, hence the pervasiveness of 'foreign accent in L2 perception' in the case 

of some non-native contrasts. An interesting issue arising in this regard is that of a 

learning situation in which the am bient language environm ent changes as a 

function of L I and /or L2 dialectal variation. This question of individual differences in 

L2 perceptual developm ent is addressed in the Second Language Linguistic 

Perceptual Model (2 0 0 5 ), which is discussed next.

2.3. The Second Language Linguistic Perceptual Model

Drawing on some elements from PAM, Escudero's L2LP model (2 0 0 5 )  

attem pts to describe and explain the process of L2 perceptual developm ent in adult 

L2 learners. I t  begins with the assumption that at the start of L2 acquisition, L2 

learners create a copy of their L I perceptual system {Full Copying Hypothesis) to 

prepare a 'tem plate ' for the perception of non-native sounds, on the one hand, and 

to leave the original L I sound system unaffected, on the other (Escudero, 2005 ). 

This model thus predicts that phonological transfer occurs only once, at the onset of 

L2 acquisition. This hypothesis is significant, in that it suggests that bilinguals might 

be able to keep their L2 and L I perceptual systems separate as their L2 speech 

learning progresses. Eventually, such learners could potentially attain native-like  

perception in both their languages (cf. Best and Tyler, 2007; Flege, 1995; 

Grosjean, 2001).

According to the L2LP model, the primary setting for L2 perception is likely

to differ substantially among L I speakers, considering that perception may be

shaped by specific acoustic properties of the native accent, including regional, social
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and idiosyncratic characteristics (IMayr and Escudero, 2010 ). In  addition, the  

individual primary setting for L2 perception comes to be shaped by the production 

environm ent of the target language, which, again, may show specific dialectal 

features. For instance, Escudero and Boersma (2 0 0 4 ) found that Spanish learners  

of Scottish English used different phonetic cues for discriminating the vowel 

contrast / i / - / i /  than did Spanish learners of Southern British English. The authors  

thus argued that L2 learners come to categorize L2 sounds in accordance with the  

productions of the am bient L2 environm ent, rather than with a standard target 

language variety that they might have first been exposed to.

According to the L2LP model, L2 perceptual performance of the learner is 

guided by their perceptual mappings of L2 sounds into L I categories, and is a result 

of two main learning scenarios—the acquisition of sim ilar L2 contrasts and the  

acquisition of new  L2 contrasts^ Specific predictions, as advanced in the L2LP 

model, are explained and outlined in Table 2.2.

L 1 /L 2  relationship Example Learnability

New English / i /  and / I / , Very difficult
(  S ingle-C ategory and Polish / I / ;
in PAM) Irish English /d /  and /a u  / ,  

and Polish /o f

S im ilar English /£ /  and / I / , Not difficult
(Tw o-C ategory and Polish /£ /  and / i / ;
in PAM) English / i /  and / I / ,  

and Polish / i /  and / I /

Table 2 .2 . L 1 /L 2  relationships and learnabillty of L2 contrasts  
(according to  the L2LP model, 20 0 5 )

When similar L2 pairs are learned, the task is to reuse existing L I categories

and shift the native perceptual boundaries to match that of the second language.

This is considered to be a relatively easy task for the learner to do, yet requiring

some learning effort. For exam ple, some Polish learners of English may perceive

that the L2 contrast / i /  and / i /  (as in beat and bit, respectively) has a production

' Escudero (2 0 0 5 ) also describes a third learning scenario (subset in L2LP term inology^, referring  to  L2 
sounds th a t a lready exist in the 11 but have multiple L I correspondents, i.e. this is a case of an L I 
sound system  which contains m ore sound categories than tha t of an L2. This scenario is not re levant to 
the Polish-Irish English vowel sound relationships, and therefore not described here.
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distribution tinat overlaps with the acoustic-auditory regions of Polish / i /  and / i /  (as 

in bity  and byty, respectively). However, with L2 experience, they m ight come to 

perceive th a t there is a degree of mismatch between the sounds concerned. 

Therefore, the ir learning task will be to adjust the initial L l-lik e  perception of the  

contrast to the location of the L2 boundaries concerned.

The other scenario occurs when L2 environm ent produces phonological 

differences which do not exist in the L I. The learning of such new L2 contrasts is 

predicted to be very difficult, since L2 learners face a much more complex task 

here. I t  involves creating new perceptual mappings, forming new phonetic 

categories, and integrating the newly categorized dimensions into the existing ones.

For exam ple, Polish learners acquiring the Irish English contrast / d/  and /a u /  (as in

bought and boat, respectively) may face such a learning task.

Yet, both learning scenarios, if supported by rich L2 input, may eventually  

lead to native-like L2 perception. Escudero's (2 0 0 5 ) explains that:

[U ]n d er the proper circumstances, L2 sound perception can develop to 
reach the  optim al ta rget L2 perception level. This L2 developm ent will 
occur w ithout affecting the optim al L I perception which will rem ain stable 
if the learner is exposed to sufficient L I input. ... [T ]he speed and path of 
developm ent will be different depending on the specific L2 perception task 
the learner needs to face (p. 121 ).

The L2LP model thus offers a theoretical account of individual routes of L2 

perceptual developm ent, resulting from the variability in cross-language mapping 

patterns. This is especially relevant for learners of English who might have been 

exposed to d ifferent varieties of the English language during their L2 learning. 

Polish learners of English residing in Dublin may exem plify such a specific learning 

experience—their perception of some English contrasts may originally have been 

mapped according to British English or American English accents, depending on 

their previous English learning experience, but for some learners perception of L2 

contrasts m ay later have shifted, as a result of their new exposure to Irish English.
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In its predictions on separate L I and L2 perception systems and levels of 

difficulty for different learning scenarios, the model positions itself in contrast to yet 

another theoretical model which m otivates much of the current research in the  

area: the Speech Learning Model (1 9 9 5 ). Following a discussion of this model 

below, a sum m ary of the main differences between the L2 speech learning models 

reviewed here is presented.

2.4. The Speech Learning Model

Flege's SLM (1 9 9 5 ) offers a comprehensive account of the developm ent o f L2 

speech perception and production throughout life span. I t  also predicts how factors, 

such as age at the tim e of L2 learning, native language use, and L2 input, affect the  

ability to perceive and produce non-native sounds in a native-like fashion.

The fundam ental argum ent postulated by the model states that "[t]h e  

mechanisms and processes used in learning the L I sound system, including 

category form ation, remain intact over the life span and can be applied to L2 

learning" (Flege, 1995, p. 239 ). Like the L2LP model, SLM thus allows for the 

possibility of native-like L2 performance; however, it also argues that L2 learners, 

by definition, will differ from monolingual speakers in some aspects of their 

performance because they are users of two languages, rather than one, and have 

an extensive experience with learning and using their native language. This is likely 

to influence the way L2 learners perceive and produce non-native sounds. In  

addition, SLM predicts that an extensive exposure to an L2 may affect the way  

native sounds are perceived and produced, since L I and L2 categories are predicted 

to exist in a common phonological space, and therefore to influence one another 

(Flege, 1995; Flege, Schirru and MacKay, 2003; Grosjean, 2001).

SLM proposes two mechanisms through which L I and L2 sound systems 

interact: phonetic category assimilation  and phonetic category dissimilation:
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The mechanism of phonetic category assimilation yields merged L1-L2 
categories. Such categories are used to process LI and L2 speech sounds 
that continue to be perceived as instances of a single category. The 
merged categories reflect the phonetic properties of LI and L2 speech 
sounds that have been perceptually equated. The mechanism of phonetic 
category dissimilation, on the other hand, yields LI and L2 categories that 
are adjacent to one another in phonetic space, but have deflected away 
from one another to preserve phonetic contrast (Flege, 2002; pp.238- 
239).

The exis tence of the  mechan ism  of phonetic  ca tegory  assimilat ion has  been 

docum en ted  in a n um ber  of s tudies  to da te ,  most  notably MacKay e t  at. (2001) .  In 

this  s tudy,  both early and late Italian-English bilinguals were shown to perceive and 

produce English consonan ts  less accurately than  English monolinguals  (albeit  to 

varying levels), with som e early bilinguals showing a shifted LI product ion in the  

direction of the  L2 norm. The au tho rs  in terpreted the  resul ts  a s  dem ons t ra t ing  tha t  

t h e s e  bilinguals used only a single merged  ca tegory  in the  identification of the  

tes ted  consonan t s  in English, producing the  English and Italian sounds  accordingly.  

Flege, Schirru and  MacKay (2003)  d e m ons t ra ted  the  exis t ence of the  m echan ism  of 

phonet ic  ca tegory  dissimilation in ye t  a no the r  s tudy  with Italian-English bilinguals. 

This t ime,  early bilinguals who seldom used their  LI were shown to e x a g g e r a te  the  

m o vem e n t  of English / e ' /  in their  L2 productions to dissimilate the  sound from 

Italian / e / .  In an earl ier  s tudy  by Flege and Eefting (1986) ,  a similar finding was 

reported for the  percept ion and  product ion of L2 s top consonan t s  by Dutch 

advanced  learners  of English.

The resul ts  of these  and o the r  s tud ies  led to the  formulation of the  SLM 

hypothesis  abou t  the  course of L2 phonological deve lopm en t  in L2 learners  of 

diverse  age  groups:

[A]s Li phonetic categories develop slowly through childhood and into 
early adolescence, they become more likely to perceptually assimilate L2 
vowels and consonants. If instances of an L2 speech sound category 
persist in being identified as instances of an LI speech sound, category 
formation for the L2 speech sound will be blocked. (Flege, 2003a; p.10)
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On this view, adu lt (la te ) L2 learners are likely to subsume L2 sounds into L I 

categories owing to the assim ilative power of the ir re latively stable L I sound 

system , and thus fail to form new categories for L2 sounds. Assimilating L2 sounds 

into L I categories, adu lt learners are less likely to perceive and produce L2 sounds 

accurately. Child (early ) learners, in turn, are predicted to be less influenced by 

th e ir evolving L I sound system , and thereby are more likely to form  separate  

categories for L2 sounds and so to learn the target language sounds to native-like  

levels.

Flege (1 9 9 5 ) predicts, however, th a t the effect of native language phonology 

will be especially persistent for certain L2 sounds, w hether learnt by adults or 

children. Specifically, SLM posits that L2 sounds th a t are perceived as distinct 

sounds, w ith no L I counterparts to be compared with and assim ilated to, will be 

easier to learn because phonetic differences between such sounds can be easily 

detected, leading more readily to the form ation of separate categories for such L2 

sounds. In  contrast, sim ilar L2 sounds will be difficult to learn, as L2 learners m ight 

not be able to perceive the subtle phonetic differences between the L2 and L I 

sounds concerned. Specific SLM predictions about the difficulty of learning L2 

sounds as related to perceived cross-language sim ilarity are described in g reater 

detail below and outlined in Table 2 .3 .

L 1 /L 2  relationship^ Exam ple Ease of learning

Very s im ilar English / i /  
and Polish / i /

D ifficult (bu t w ithout 
notable foreign accent)

English / I /  
and Polish / I /

D ifficult (w ith  notable 
foreign accent)

Somewhat s im ilar English / d/  
and Polish /o /

D ifficult

Distant Irish English / d/  
and Polish /u /

Easy

Table 2 .3 . L 1 /L 2  relationships and ease o f learning of L2 sounds 
(according to  SLM, 1 9 9 5 )

 ̂ Originally, the term s identical, sim ilar, and new  were used in SLM to describe the relationship between 
L2 and L I sounds. Currently, L2/L1 comparisons in SLM are made in term s o f "degrees of perceived 
phonetic sim ilarity".
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The first t y p e  of L2/L1 rela t ionship  out lined in SLM refers  to L2 s o u n d s  t h a t  

a r e  perceived  to  be ve ry  s imi lar  to LI sounds .  T h e s e  sound  s e g m e n t s  have  b e e n  

hypo thes ized  a s  being m o s t  difficult to learn,  a l though  no no tab le  foreign a c c e n t  

m a y  be h ea rd  on t h o s e  L2 s o u n d s  t h a t  a re  acoust ical ly  only s lightly different  f rom 

LI s o u n d s  (Flege,  MacKay an d  Meador ,  1999) .  For e x a m p le ,  Polish lea rne r s  of  

English can be e x p e c t e d  to p roduce  th e  English / i /  wi th only a s light foreign accen t ,  

b e c a u s e  t h e y  would t e n d  to  perce ive  and  p roduce  the  s o und  a s  Polish / i / ,  a 

s e g m e n t  t h a t  is acoust ical ly c lose to English / i / .  Polish s p e a k e r s '  product ion of 

English / i / ,  how ever ,  is likely to  be no tab ly  a c c e n te d ,  b e c a u s e  this  vowel is to  be 

rep laced by Polish / i / ,  a s e g m e n t  acoust ical ly  diffe rent  f rom English / i / .  Similar  

difficulties in learning to p roduce  English high vowels  were  no ted for S pan i sh ,  

Mandarin and  Korean s p e a k e r s  (Flege, Bohn a nd  Jang ,  1997) .

The second  type  of L2 s o u n d s  explored  in SLM a re  also perceived  a s  s imilar  

to  an  LI s o und ,  bu t  in this  c a se  t h e  l ea rne r s  can h e a r  t h a t  t h e  L2 sound  is no t  a 

good in st ance  of t h e  LI c o u n te r p a r t  (Flege,  Munro and  Fox, 1994) .  An e x a m p le  of

this  type  of sou n d  would be Polish / o /  and  English / d/ .  These  s o u n d s  have  s imilar 

spectral  p roper t ie s ,  but ,  b e c a u s e  the  English / d/  is of ten a d iph thong  and  h a s  a 

longer  durat ion  t h a n  Polish / o / ,  they  m ay  no t  be perceived  a s  being highly similar.

These  s o u n d s  a r e  n e v e r th e l e s s  hypo thes ized  to be ass imila ted  to an  LI c a tego ry  

and  produced  inaccura te ly  e v e n  a t  la ter  s t a g e s  of L2 acquisi t ion.

Finally, t h e  third type  of  sound  cons ide red  in SLM com pr i se s  t h o s e  t h a t  do 

not  exis t  in t h e  nat ive language .  T h e s e  s o u n d s  a r e  predicted to  be t h e  e a s ie s t  to 

acquire ,  b e c a u s e  t h e y  do not  in terfere  with t h e  exist ing LI ca tegori es .  However ,  

they  m ay  be chal lenging to p roduce  for beginning  adu l t  l ea rner s  (Flege,  Bohn and  

Jang ,  1997) .  An e x a m p le  of th is  s i tuat ion for  na t ive  Polish s p e a k e r s  m ay  be Irish

English / d/ .  Native s p e a k e r s  of  Polish m ay  first  p roduce  this  sound  close to Polish

back vowels  / u /  or  / o / ,  but  with fu r the r  e x p o s u r e  to Irish English, t h e y  may  shift
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the production of the sound to that resembling more closely the target m id

centralized, rounded, back vowel.

To sum m arize, the SLM (1 9 9 5 ) maintains that the ability to perceive 

differences between L I and L2 sounds facilitates L2 category form ation, which, in 

turn, is likely to aid accurate L2 perception and production. Child L2 learners' ability 

to do this seems to be better than that of older L2 learners, as children's L I sound 

system is still developing and thus does not constitute as strong an "attractor" of L2 

sounds. Finally, the extent to which L2 speech can be mastered to advanced levels 

is predicted in the SLM model to be affected, in addition to age-related changes in 

cross-language phonetic sim ilarity perception, by L2 input, as well as by L I use 

(experience effects in L2 speech learning are discussed in Chapter 2, Section 4 ). A 

visual representation of the SLM model is displayed in Figure 2 .2 . below:

Cross-language phonetic similarity perception

Child/early L2 learners Adult/late L2 learners

LI sound categories 

developing

new L2 categories 

formed

LI sound categories 

established

L2 category formation 

blocked

accurate L2 production

showing LI <->L2 influence

foreign-accented L2 production

showing L1->L2 Influence

L2 input /  LI use

Figure 2.2. Model of child/adult L2 phonological acquisition: The Speech Learning Model
(Flege, 1995)
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2.5. Comparison of the L2 speech learning models

As discussed above, current L2 speech learning models relate the 

development of perception and production abilities in an L2 to the perception of 

cross-language phonetic similarity. Specifically, NLM, PAM and SLM predict that the 

more similar an L2 sound is to a native language category, the more difficult it will 

be for L2 learners to perceive this sound accurately. In contrast, sounds that are 

more distant across the L I and L2 are expected to be discriminated well, especially 

as experience with learning such L2 sounds increases. Although they are in accord 

on their predictions of learnability of specific L2 sounds, the models outlined above 

diverge in their explanation of the processes involved in L2 speech learning. 

Whereas PAM posits that L2 learners directly extract information about articulatory  

gestures from the speech signal, SLM focuses on the development of phonetic 

categories from acoustic-phonetic cues. NLM claims that early phonetic learning is 

constrained by auditory-based mappings that have committed neural structure 

towards native language processing.

Unlike the other three models, the L2LP model predicts that the learning of 

all L2 sounds poses a learning challenge, although the learning tasks will be 

different for those L2 sounds that are perceived as similar and those different from  

L I sounds; the letter being more difficult to acquire because new L2 sound 

categories are to be based on previously unknown dimensions and mappings.

The models presented above also differ in their focus on diverse learner 

groups and stages of development. While NLM examines perception abilities of 

infants, PAM was developed to explain non-native speech perception mainly by 

adult naive listeners. SLM and L2LP models, in turn, aim to address L2 speech 

development across tim e. Finally, the SLM is the only model of the four under 

discussion which explicitly addresses the developm ent of both perception and 

production abilities in an L2, and predicts a bidirectional L1<->L2 interaction in 

learning non-native speech. Offering a comprehensive account of L2 speech
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learning across the life span, the SLM forms the theoretical motivation for the 

current study. The main differences between the four L2 speech learning models 

considered here are summarized in Table 2.4.

L2 model Focus Learner 
(s tage of 

developm ent)

Learning
processes

Predicted
L 1 /L 2

interactions

NLM L2 perception In fant Auditory-based 
maps, LI neural 

commitment

L I -> L2

PAM L2 perception Infant and adult L2 
learner (beginner)

Articulatory
gestures

L I -> L2

L2LP L2 perception Adult L2 learner 
(all stages)

Linguistic mappings, 
phonological 
categories

LI -> L2 
(at the onset)

SLM L2 perception and 
production

Child and adult L2 
learner (all stages)

Acoustic-phonetic 
cues, phonetic 

categories

LI <-> L2

Table 2 .4 . Current L2 speech learning models compared

3. M easurem ents of cross-language phonetic sim ilarity

Given the main assumption of the current L2 speech learning models about 

the role of perceived cross-language phonetic sim ilarity in L2 speech learning, an 

im portant empirical issue arising in this regard is that of a characterization of the 

phonetic distance between L I and L2 sounds. I t  is reasonable to suppose that 

comparisons made at an abstract level, for exam ple, by transcriptions within the 

International Phonetic Alphabet (IPA), may not be accurate, because the same 

phonetic symbols can be used across languages while describing acoustically 

different sounds. Acoustic analyses of cross-language phonetic sim ilarity, instead, 

work with much greater precision in m easurem ent; for exam ple, when similarities 

between vowel inventories of two languages are to be established, form ant 

frequencies (resonant frequencies of the vocal tract) of the relevant vowel sounds 

are measured and compared. However, this type of m easurem ent can also be 

problematic, because acoustic analyses inevitably involve comparisons of different 

speakers whose productions may reflect differences in the size and shape of their
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vocal tracts, rather than differences in the spectral properties of the speech sounds 

concerned. Strange (2 0 0 7 ) listed a number of other methodological difficulties 

related to comparisons of cross-linguistic acoustic similarity, concluding th a t "cross- 

language comparisons should be conducted at levels of analysis more closely 

related to the actual phonetic realization of the abstract phonological categories as 

they are perceived by the listeners" (p .37 ). Note that the L2 speech learning 

models by which this study is motivated do, in fact, work with the notion of the 

learner's judgem ent o f perceptual sim ilarity, rather than with cross-language 

spectral and temporal similarity.

Previous research has used diverse tasks to test L2 learners' perception of 

cross-language phonetic sim ilarity, with the most common used at present being 

transcriptional and perceptual assimilation tasks. In a transcriptional task, listeners 

are asked to write what the presented segments "sounded like", using 

orthographical labels to which they can add diacritics and various comments (e.g. 

Best et ai., 2001 ). Although practical and direct in form, this method of measuring 

cross-linguistic phonetic similarity may be potentially problematic for a num ber of 

reasons. First, differences in orthographic systems across languages may influence 

the listener's decision about differences between L I and L2 sounds (Piske e t al., 

2002; Bassetti, 2008 ). Also, transcriptions may not be appropriate for use with 

listeners who are not fam iliar or comfortable with transcribing sounds, which may 

hold especially true for children. Finally, this type of m easurem ent does not inform  

us about the degree o f sim ilarity  between specific L2 and L I sounds. This is where 

the use of perceptual assimilation tasks may be more insightful. In a perceptual 

assimilation task, L2 learners are asked to match presented L2 stimuli with L I 

categories represented orthographically or by key words; they are also asked to 

make goodness-of-fit judgem ents regarding the sim ilarity of the L2 sound and the 

L I category they had chosen, using a Lickert scale (e.g . Guion et a l., 2000; 

Cebrian, 2006; Strange, 2007 ). A similar type of perceptual assimilation task was
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used in this current study with Polish children and adults, judging (Irish) English 

vowel sounds. Key words in their native language, read aloud by the participants 

themselves, were used in order to support the participants comparing the L2 

phones against their own internal representations of L I phonetic categories. The 

use of this task, rather than a transcriptional task, was further motivated by the 

fact that the two previous studies that investigated the effect of perceived cross

language phonetic similarity on L2 speech learning (Baker et a!., 2002, 2008) 

showed that children aged as early as eight years can perform the task as intended.

In the following section, research and theory on the factor of age in L2 

acquisition and, specifically, L2 speech learning, are discussed. After the extant 

findings on L2 vowel perception and production among L2 learners of diverse age 

groups are presented, the most frequent theoretical accounts of child-adult 

differences in L2 acquisition are scrutinized.

4. Age in second language speech learning

The effects of age on the outcome of L2 learning represents one of the most 

captivating themes in the field of applied linguistics. It  continues to be hotly 

debated, not only among researchers and practitioners, but also among policy 

makers and the general public (Scovel, 2000; Munoz, 2008). Before any further 

discussion of age effects in L2 acquisition, however, it is important to clarify how 

previous research has understood and used the related terminology.

In research into L2 acquisition, "age" typically refers to the chronological age 

at which L2 learning began. For naturalistic learners, this often coincides with age 

of arrival (AOA) to the target language country, marking the learners' first 

substantial exposure to native speaker input and experience with using the L2 on a 

daily basis. However, for some learners, age of first exposure (AOE) to the target 

language may represent still another measure, if, for example, they had first
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started to learn the language in a formal setting. This is the case for most of the 

Polish adults in the present study, who reported some exposure to English before 

moving to Ireland, via classroom instruction with mainly non-native teachers. Such 

exposure would typically be regarded as insignificant in terms of L2 acquisition, and 

L2 phonology in particular, because it indicates a qualitatively and quantitatively 

limited contact with the target language.

When referring to different age groups of participants, previous research has 

used the terms "early bilinguals", "early L2 learners", "early starters" or "child L2 

learners" to define those learners who began to acquire an L2 at a young age. The 

upper age limit for this group of learners is commonly set at about puberty, to 

control for the possibility of a critical period for language learning (see discussion 

on this theme below). In turn, "late bilinguals", "late L2 learners", "late starters", 

"adult L2 learners" are considered to be learners who acquire an L2 in adulthood. 

To avoid confusion, further discussion on the age factor in L2 speech learning as 

reported in individual past studies follows the terminology used in the original 

research.

4.1. Age effects on L2 vowel perception

Previous research examining segmental perception by early and late starters

indicates that early bilinguals commonly perform more accurately than late

bilinguals in L2 perception tasks, although their performance may differ from that of

native speakers. For example, Flege and MacKay (2004) found that native Italian

speakers with AOA between 2 and 13 years were more accurate in perceiving

differences between diverse English vowels than those Italian speakers with AOA

between 15 and 26 years. Nevertheless, those early learners who reported frequent

L I use differed significantly from native speakers of English in their performance, as

opposed to those who used their L I seldom. In a longitudinal study, Tsukada et al.

(2005) found that native Korean children were better able to discriminate English

vowels than were native Korean adults after both three and five years of residence
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in North America. However, the Korean children with three years of residence 

received significantly lower scores for all four English vowel contrasts that were 

tested in the study than did age-m atched native children, whereas the Korean 

children with five years of residence performed with native-like ability in 

discriminating two of the contrasts. The results of these studies thus suggest that 

those who begin to learn an L2 in childhood tend to be eventually more native-like  

in their perception of L2 speech than those who start to learn an L2 in adulthood, 

provided substantial exposure to the target language is present.

The afore-m entioned findings, however, do not agree with a body of 

research carried out among Catalan-Spanish bilinguals. Sebastian-Galles and Soto- 

Faraco (1 9 9 9 ) found that highly proficient Spanish-dom inant bilinguals, who had 

been exposed to Catalan between the ages of three and four, and only to Spanish 

before this age, performed worse than Catalan-dom inant bilinguals exposed to 

Catalan from birth. In a gating task, the Spanish-dom inant bilinguals needed more 

information to correctly label phonemic contrasts existing in Catalan but not in 

Spanish. Bosch, Costa and Sebastian-Galles (2 0 0 0 ) reported the same results 

regarding the discrimination of Catalan /e /  and /e /  in a comparable population of 

Catalan-Spanish bilinguals. The authors of both studies interpreted the findings as 

providing support for the hypothesis that native language shapes the perceptual 

space of bilinguals at early stages of developm ent, in such a way that it will 

irreversibly determ ine the perception of non-native segments, even if there is 

extensive and early exposure to the sound system of the L2. However, as H0jen  

and Flege (2 0 0 6 ) noted, the Catalan-Spanish bilinguals' performance may have 

been related to their language dominance and/or exposure to foreign-accented L2 

input, rather than to loss of plasticity in L2 speech perception. Basing their 

argum ents on their own research with native Spanish speakers, H0jen and Flege 

showed that most early learners in their study were able to discriminate three  

difficult English vowel contrasts to native-like levels. These learners rated the ir
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ability in the L2 higher than in the L I, were characterized by an intensive exposure 

to English from the age of three years and by a frequent use of the language, 

especially during their first years of English acquisition.

To summarize, prior as well as current learning appear jointly to determine 

how early learners, as opposed to late learners, perceive non-native sounds. Child/ 

early L2 learners commonly find themselves in a learning scenario in which they 

lack a long-lasting exposure to and experience with processing an L I, on the one 

hand, and enjoy intensive and massive exposure to the target language, on the 

other. Their perceptual abilities in an L2 are therefore likely to develop more than 

those of adult/ late L2 learners, although not necessarily to native-like levels.

4.2 . Age effects on L2 vowel production

Significant early-late differences have also been observed for the production 

of L2 vowels. For example, Flege, MacKay and Meador (1999) examined 

intelligibility scores obtained for ten English vowel sounds produced by Italian 

speakers differing in age of arrival in Canada. The late group (mean A 0A =19) was 

significantly less accurate in producing six of the tested vowels than was a control 

group of native speakers. The intelligibility scores obtained for a mid group (mean 

A0A=14) differed from that of the native speakers for one vowel production. Two 

early groups (mean A 0A =7) performed with native-like ability regardless of their 

(lack of) continuous use of the native language.

These findings were further explored in a follow-up study employing a more 

comprehensive methodology design. Using listeners' ratings of degree of goodness, 

rather than intelligibility scores, including familiar English words as well as non

words, and examining a wider range of English vowels, Piske et al. (2002) 

corroborated the findings of the Flege, MacKay and Meador (1999) study in all but 

one respect. Those early starters who continued to use their L I frequently differed 

from the native speakers in their production of some of the tested English vowels,

most of which were confined to the non-word condition. The authors argued that
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the production errors of the Italian speakers showed LI orthography influence and 

that they may have been more prominent in frequent users of the L I, since their 

native lexicon might have been activated more strongly and extensively. In yet 

another study, this time one that was developmental in design, Tsukada et al. 

(2005) demonstrated that native Korean children performed more accurately than 

did native Korean adults in a picture naming task after both three and five years of 

residence in the L2-speaking country. The Korean children's performance was 

shown to be comparable to that of age-matched English children, both in terms of 

intelligibility of the tested vowels and the magnitude of formant frequency 

differences between English /£ /- /a e / and /a / - /q /  sounds. However, Baker et al.

(2002) reported that native Korean children with less than one year of residence in 

the target language country produced L2 vowels less accurately than did age- 

matched native English-speaking children. Together, these findings suggest that 

differences between native and non-native children in terms of their production 

abilities may largely disappear after about three years of residence in the L2- 

speaking country. The present study examines whether this may hold true also for 

Polish children learning L2 vowels in a migrant setting in Ireland.

To conclude, previous research has demonstrated that late bilinguals 

generally perceive and produce L2 vowels less like native speakers, and also less 

like early bilinguals. In turn, early bilinguals are likely to be developing more rapidly 

and more native-like in their perception and production of L2 vowels. There is 

evidence, however, that continuous use of the native language influences how L2 

sounds are perceived and pronounced, even in early bilinguals. These findings 

would suggest that the development of L2 speech perception and production may 

be affected by age-related changes in the way L I and L2 sound systems interact in 

bilingual learners.

Although discussed separately so far, it is conceivable that there is a close 

relationship between the development of L2 speech perception and production skills
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in L2 learners. Intuitively, one would believe that without accurate perception, 

accurate production is unlikely. Indeed, implicit in the SLM (1995) discussed earlier 

is the notion that the ability to perceive differences between similar L2 sounds, 

and/or between L2 and L I sounds aids accurate L2 sound production. The following 

section thus discusses previous research into the relation between L2 speech 

perception and production, as documented for learners varying across age of arrival 

in the target language country.

4.3. The relationship between L2 speech perception and production

The most widely supported hypothesis in L2 speech learning research, as well 

as in L2 phonetic training, posits that accurate perception is an important 

prerequisite for accurate production (e.g. Bradlow et a/., 1999; Escudero, 2005; 

Flege, 1999; Hewings, 2007; Rochet, 1995). Other research has suggested, 

however, that accurate production may precede accurate perception of non-native 

sounds (Sheldon and Strange, 1982), and that the perception-production link may 

be of a more complex nature depending on a variety of factors.

For example, Baker and Trofimowich (2006) examined Korean early and late

learners of English with less than one year, with three years and with ten years of

residence in the U.S. In the first set of experiments, the authors found that the

perceptuo-motor skills were developing simultaneously in all the tested groups. In

other words, those learners who perceived L2 vowels accurately were also those

who produced the vowels accurately, and vice versa. Furthermore, in-between

group analyses revealed that only the early starters performed native-like in both

domains. On the basis of these results, Baker and Trofimowich argued that

"perception and production abilities are related to each other and to a number of

individual-difference factors" (p. 240). The next stage of the data analysis, in which

the early and late L2 learners were regrouped according to their L2 production,

indicated that while the intermediate and low English group did not differ

significantly in their perception of L2 vowels, intermediate L2 learners varied widely
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in their perceptual performance. Some reached a score com parable to that of a 

control group of native English speakers; in other words, these L2 learners' 

perception abilities surpassed their production abilities. Yet, some learners in the  

group attained better accuracy in production than perception. In a further 

exam ination of the data, self-perception (the ability to perceive one's own speech 

accurately) was, in fact, found to affect their L2 production abilities. Taken  

together, the findings of the study were interpreted as supporting the claim that 

there is a perceptual basis for accurate L2 production, and th a t early learners are  

better able to translate accurate perception into accurate production than late 

learners.

Two more studies by Baker et al. (2 0 0 2 , 2 0 0 8 ) exam ined the developm ent 

of L2 speech perception and production in groups of L2 child and adult learners 

differing across L2 experience. In both studies, inexperienced child L2 learners were  

found to be comparable in their perception of L2 vowels to inexperienced adult L2 

learners; however, in term s of production, children tended to outperform  adults. 

Thus, in the initial stages of L2 speech learning, children's production superseded 

their perception abilities in these studies. After about nine years of stay in the  

target language country, the children attained native-like accuracy in their both 

perception and production of English vowels, however. The authors speculated that 

these finding may be related to the children's g reater ability to perceive differences  

between L I and L2 sounds, which m ay be a result of the way L I and L2 phonetic 

systems interact in child and adult L2 learners:

[A]n individual's age at the time of exposure to the L2 appears to 
determine the degree to which these abilities [cross-language phonetic 
similarity perception and L2 production] are related. In younger learners, 
they are related more closely, allowing these learners to perceive L1-L2 
differences and to accurately produce L2 sounds, particularly those that 
are not present in the LI sounds inventory ... In older learners, producing 
L2 sounds and perceiving cross-language phonetic differences represent 
abilities that are associated loosely (if at ail) (Baker et al., 2008; p.337).

30



The results of the studies ju s t discussed suggest that the relationship 

between perception and production abilities of diverse L2 learners may not be 

straightforward. In addition, as Tsukada et at. (2005) pointed out, tests examining 

L2 segmental perception and production are in principle incommensurable, posing 

presumably different levels of performance difficulty for both adult and child L2 

learners. To relate the development of the two skills in a valid manner may 

therefore be difficult.

In any case, there is strong evidence indicating that, in naturalistic learning 

environments, child L2 learners are rapid in the development of L2 speech 

production skills, and eventually are more native-like also in their L2 speech 

perception than is usually the case for adult L2 learners. In the next section, the 

hypotheses presented most frequently in seeking to explain why children commonly 

outperform adults in L2 acquisition are reviewed.

4.4 . Hypotheses regarding causes of age effects in L2 acquisition

In spite of the well-attested age effects in L2 speech learning, as discussed 

earlier, the best explanation for these effects remains a matter of controversy. 

Three accounts have been most frequently put forth in previous L2 acquisition 

research: the maturational account, the L1-L2 interaction account, and the 

environmental account. As will be demonstrated in the course of the discussion 

below, each of the accounts has some predictive value, but none, individually, 

seems to best explain all the evidence concerned.

4 .4 .1 . The m aturational account has often been discussed in relation to 

the existence of a critical or sensitive^ period for language learning, as formulated 

by the Critical Period Hypothesis (henceforth CPH). Although there exists a vast 

amount of variation in the way the concept has been understood in the relevant 

research, the common point that reoccurs in all definitions of the CPH is that

 ̂ To distinguish between periods of a sudden decline and those of a more gradual decline, some 
researchers use the term "sensitive period" for the letter. For discussion, see Eubank and Gregg (1999) 
and Munro and Mann (2005).
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"learning during a critical period is assured, sim ilar across individuals, normatively 

described, [while] ... learning outside of the critical period is different in both form  

and success, especially in that it would be less certain and more erratic in its 

outcomes" (Bialystok and Hakuta, 1999; p. 164).

Lenneberg (1 9 6 7 ) was among the first to propose that puberty was the cut

off age for full (first) language acquisition, since by this age, he claimed, 

lateralization of language functions to the dom inant left cerebral hemisphere of the 

brain is complete. With respect to L2 acquisition, he asserted th a t "autom atic  

acquisition from m ere exposure to a given language seems to disappear after this 

age, and foreign languages have to be taught and learned through a conscious and 

labored effort. Foreign accents cannot be overcome easily after puberty" (p .176).

In a similar vein, Seliger (1 9 7 8 ) argued that besides the process of 

lateralization, there is also one of localization within the dom inant brain 

hemisphere. As this process continues, phonetic/phonological functions are 

expected to be localized first, and therefore the ability to m aster a native accent in 

a foreign language is lost earliest. He situated that loss "not much beyond the onset 

of puberty in most cases" (Seliger, 1978; p. 16). Taking a d ifferent tack, Scovel 

(1 9 8 8 ) claimed that pronunciation differs from other language domains 

fundam entally, in that it has a "neurom uscular basis". He predicted that those L2 

learners who start to learn an L2 at around the age of 12 and later will never be 

able to "pass them selves off as native speakers phonologically" (p. 185; cf. Scovel, 

2 000 ). Finally, a number of studies have reported evidence for the existence of a 

critical period for L2 morphology and syntax (DeKeyser, 2000; DeKeyser, Alfi- 

Shabtay and Ravid, 2010; Johnson and Newport, 1989; Patkowski, 1980).

Arguably, the most influential study to date relating to the CPH in L2 

acquisition is that by Johnson and Newport (1 9 8 9 ), investigating acquisition of 

English m orpho-syntax by 46  Korean and Chinese learners. These learners arrived  

in the U.S. between the ages of 3 and 39 years, and lived in the country for about
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10 years. In a grammatical judgem ent test, those learners who arrived before the 

age of 7 were shown to perform with native-like ability. In contrast, for those who 

arrived between 8 and 15 years of age, a linear decline in performance was found 

( r = - .8 7 ) .  Most importantly, for those who arrived after the age of 17 years, the 

distribution of performance was non-linear and highly variable ( r= - .1 6 ) ;  none of 

the late arrivals performed within the native range of scores. The authors concluded 

from these results that there is a m aturationally determined critical period for L2 

acquisition, which closes after puberty, and that "for adults, later age of acquisition 

determ ines that one will not become native or near-native in a language" (p .81).

Prima facie, the CPH represents a powerful explanation for age effects in L2 

acquisition. Since its first formulation in 1960s, however, the notion has become a 

source of great deal of disagreem ent, even among its own proponents. For 

instance, there is little agreem ent about an exact offset (as well as onset) of such a 

critical period for L2 acquisition. While some researchers claim that this sensitivity 

may begin to decline as early as age seven (Johnson and Newport, 1989; Long, 

19 9 0 ), others claim that successful L2 acquisition may go on up to puberty and 

perhaps beyond (Oyam a, 1976; Patkowski, 1980) before a decline in language 

acquisition ability occurs. Some researchers have made distinct timing claims for 

specific areas of linguistic performance, suggesting that "multiple critical periods" 

may be at play during L2 acquisition (cf. Long, 1990; Seliger, 1978). In addition, 

different explanations for the critical period(s) have been offered, ranging from  

neurobiological, cognitive to affective (for a comprehensive review, see Singleton 

and Ryan, 2004 ). As Singleton (2 0 0 5 ) rightly pointed out, the CPH must be 

questioned as a plausible scientific hypothesis, if the only note that is possible make 

in this regard is that " [f]o r some reason, the language acquiring capacity, or some 

aspect or aspects thereof, is operative only for a maturational period which ends 

some tim e between perinatality and puberty" (p .280 ). In addition, the existence of

33



a critical or sensitive period for L2 acquisition has been questioned due to the 

abundance of conflicting evidence, discussed in greater detail below.

First, the most powerful counter-evidence seems to come from studies that 

have shown that there exist L2 learners who can display native-like abilities in the 

ta rget language despite starting to learn the language after the purported critical 

period. For instance, Bongaerts, Mennen and Van der Slick (2 0 0 0 ) documented that 

a num ber of late Dutch learners of English were able to pronounce English to levels 

indistinguishable from native speakers. Sim ilarly, a case study by loup e ta /.  (1 9 9 4 ) 

reported successful acquisition of Egyptian Arabic as an L2 by two adult native 

speakers of English. The performance of both learners was close to native speaker 

norms on a variety of tasks, including speech production tasks, gram m aticality  

judgem ents, translation tasks, anaphoric interpretation tasks, and an accent 

recognition task. In term s of L2 segm ental acquisition, Flege, MacKay and Meador 

(1 9 9 9 ) demonstrated that some late L2 learners are able to produce and perceive 

non-native vowels within a native-like range.''

Second, researchers arguing against a critical/sensitive period point out that

if such a period exists, no other factors but the process of m aturation should affect

the outcome of L2 learning. In other words, if there is a critical/sensitive period, it

should be found for all L2 learners alike, regardless, for exam ple, of their native

language background or years of education in the target language country.

However, Birdsong and Molis (2 0 0 1 ), who replicated the famous study by Johnson

and Newport (1 9 8 9 ) with Spanish learners of English, found no significant decline of

language abilities for participants aged 3 to 15 years, although they did find age

effects for those who learned English after the age of 17. Birdsong and Molis argued

th a t the Spanish participants in their study should have performed at an equally low

level as the Korean and Chinese participants in Johnson and Newport's study, if

^  A c a u tio n a ry  n o te  has been ra ised  a g a in s t tliis  connpelling e v id e n c e  on m e th o d o lo g ic a l g ro u n d s , in th a t  
s o m e  s tu d ies  on u lt im a te  a t ta in m e n t  in L2 acq u is itio n  te n d  to  e m p lo y  ta sks  o f  a  to o  lim ite d  s e n s itiv ity  to  
d e te rm in e  w h a t c o n s titu te s  n a tiv e -lik e  a b ilitie s  (c f. B ia ly s to k , 1 9 9 7 ;  A b ra h a m s s o n  an d  H y lte n s ta m , 
2 0 0 9 ;  M o y e r, 2 0 0 8 ) .
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indeed a critical period for L2 acquisition was to be corroborated. In addition, Flege, 

Yeni-Komshian and Liu (1 999 ) demonstrated that age of arrival effects may 

disappear when variables such as years of education conducted in the L2, length of 

residence in the L2-speaking country, and amount of L2/L1 use were controlled. In  

their study, two groups of early and late L2 learners (10  and 17 years of age upon 

arrival, respectively) were not found to significantly differ in gram m aticality  

judgem ent scores when matched on the variables mentioned above.

Third, it has been argued that, if a critical period does exist, then after the 

proposed critical point in tim e has passed, L2 performance should no longer be 

correlated with age and should stay at approximately the same level. Johnson and 

Newport (1 9 8 9 ) claimed that there was no correlation with age and gram m aticality  

scores after the age of 15 years in their participants. Birdsong and Molis (2 0 0 1 ), 

again, refute this finding on the basis of results of their own study. They found that 

age at the time of L2 acquisition did correlate with late learners' grammatical 

accuracy until after adulthood (r= - .5 9 , p < .0 1 ). In addition, a re-exam ination of the 

Johnson and Newport findings by Bialystok and Hakuta (1994 ) revealed that, when 

the learners were regrouped, age effects in the Johnson and Newport study actually 

extended for "post-critical period" learners as well. Similarly, Flege, Munro and 

MacKay (1 9 9 5 ) found that the overall degree of perceived foreign accent in the 

production of English sentences by 240 Italian-English bilinguals increased linearly  

as a function of age at which they first began learning English in Canada (between  

2 and 23 years of age). No marked discontinuity indicating an end of a critical 

period at puberty or any other age was found in that study (see Figure 2.3. below).

Finally, the critical period hypothesis fails to explain cases of some early 

starters who do not perform like native speakers in their L2, despite acquiring the 

target language in an immersion setting within the purported critical period. Flege, 

Frieda and Nozawa (1 9 9 7 ) examined foreign accent ratings given to two groups of 

early Italian-English bilinguals, who were matched for average AOA (mean = 6
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years), but differed in the extent of the ir native language use. Both groups of early 

bilinguals spoke w ith a detectable foreign accent. When a separate analysis was 

carried out for subjects with the lowest AOA in the study (mean = 3.2 years), even 

this group of L2 learners was found to speak English with a foreign accent. 

Similarly, Thompson (1991) reported tha t Russian-born migrants who arrived in the 

U.S. between the ages of 4 and 10 were judged to speak with a slight foreign 

accent.

I t  may also be worth mentioning a number of short-term  studies of 

naturalistic L2 learning, which documented that adults and older children may 

actually be superior in some aspects of L2 learning. Such evidence does not seem 

to be consonant with some of the predictions of the CPH either. For example, 

Fathman (1975) examined 200 children between the ages of 6 and 15 years, who 

learned English as an L2 in American public schools, and found that older learners 

scored higher on syntax and morphology tests, whereas younger learners received 

higher ratings in phonology. The oft-cited studies by Snow and Hoefnagel-Hohle 

(1977; 1978) also showed that older L2 learners can enjoy an in itia l advantage 

over younger ones on a number of different language tasks, suggesting tha t adults'

240 Native Italian Ss' Production 
of English Sentences

NE
contn^
subjects
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o
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Age of Arrival (years)

Figure 2.3. Degree of foreign accent of Ita lian-English  bilinguals 
(reproduced from  Flege, Munro and MacKay, 1995 )
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and older children's rate  of second language acquisition can in itially be faster than 

that of young children. The young children in the Snow and Hoefnagel-Hohle 

studies, nevertheless, caught up with adults in about one year, a result which in the 

end complies with the claim that young L2 learners, in a long-term perspective, 

tend to be globally more successful learners (Krashen et a!., 1982; Singleton and 

Lengyel, 1995; Singleton and Ryan, 2004).

To summarize, none of the many versions of the CPH appear to be 

consistent with the now established evidence that, in general, the capacity for L2 

acquisition follows a linear pattern as a function of age of L2 learning. Such 

evidence, however, is not to be interpreted as indicating that maturation may not 

be at work in some fashion in the process of L2 acquisition at all (Birdsong, 1999; 

2006; Flege and MacKay, 2010).

4 .4 .2 . The L1-L2 interaction account offers another possible explanation 

of age effects in L2 acquisition. This perspective posits that the two languages 

spoken by a bilingual inevitably interact w ith one another. The degree and direction 

of such an L1-L2 interaction will, however, differ for child and adult L2 learners, 

since children's native language is still developing and therefore is likely to exert 

less influence on the ir L2 acquisition (Flege, 1995, 1999, 2007; Grosjean, 1982, 

2001). This view is in line with the notion that 'earlier is better in the long run' in 

terms of L2 acquisition; however, it focuses on the role of native language 

development and its increasing role in how additional languages are acquired, 

rather than on the role of maturational effects in L2 acquisition.

The interaction hypothesis has been tested in a number of studies motivated 

by the SLM (1995) introduced earlier. For example. Baker and Trofimowich (2005) 

examined L2 production of vowel sounds in early and late Korean bilinguals, who 

further differed in the amount of L2 experience. The results of the study indicated 

that early bilinguals' productions manifested a bidirectional L1-L2 influence, while 

late bilinguals' productions showed a unidirectional influence of the L I on the L2.
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The degree and direction of the influence was further affected by the level of 

similarity between L I and L2 sounds, and the bilinguals' length of exposure to the  

target language; early bilinguals, as opposed to late bilinguals, were shown to 

produce acoustically distinct L I and L2 vowel sounds, both initially and after a 

prolonged stay in the L2-speaking country. The authors interpreted the results as 

evidence that L I and L2 sound systenns interact differently in child and adult L2 

learners.

The interaction hypothesis is based on the assumption that children's native 

language sound system differs crucially from that of adults. As discussed earlier, 

research into the developm ent of L I speech has indicated that in the first months of 

life, infants are endowed with universal discrimination abilities, which, nevertheless, 

decline as early as one year of age^ (Best, 1995; Polka and W erker, 1994; Jusczyk, 

1997). The im portant point here is, however, that attunem ent to the native 

language sounds has been found to be gradual, i.e. that L I sound categories are  

slowly refined throughout childhood and perhaps into adolescence. For instance, 

Nittrouer and Miller (1 9 9 7 ) showed that four-year-old children categorized 

fricative-vow el syllables less similarly to adults than seven-year-olds did. Hazan 

and Barrett (2 0 0 0 ) found a similar developmental increase between the ages of 6 

and 12, concluding that by 12 years, and perhaps by age 17, children still do not 

categorize consonant sounds as consistently as adults. Johnson (2 0 0 0 ) showed that 

children and adolescents do not identify native consonants and vowels in various 

noise conditions as adults do. Taken together, these findings suggest that children's 

and even adolescents' representations of native sounds are indeed different from  

those of adults'.

 ̂ I t  may be interesting to note that the perceptual decline has been found for vowels earlier than for 
consonants—6 to 8 months of age and 10 to 12 months of age, respectively. Polka and W erker (1994) 
hypothesized that the earlier experience effect on vowel perception may be triggered by the fact that 
vowels carry affective prosodic information and are thus more salient at an earlier point in the infant's 
development.
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One consequence of fully developed L I categories may be that adults will be 

less likely to perceive differences between LI and L2 sounds, and will therefore 

perceive and produce non-native sounds under a greater influence of the ir native 

language. Children, in turn, may be less likely to perceptually relate L2 and LI 

sounds, because the ir evolving L I sound system does not yet have a strong 

assimilative power on the perception of L2 sounds. Consequently, they will be more 

likely to perceive and produce the L2 accurately.

The interaction hypothesis offers a testable alternative account for child- 

adult differences in L2 phonological acquisition. The present study was designed to 

test the hypothesis, i.e. this study seeks to determine if the perceived dissim ilarity 

between LI and L2 sounds indeed decreases as L I categories develop in L2 

learners, and whether such changes predict accuracy of L2 segmental perception 

and/or production.

4 .4 .3 . The environm ental account is based on evidence that early 

learners are typically exposed to a richer L2 environment, and for longer, than are 

late learners, hence the ir higher ultimate attainm ent in L2 ability. For example, in a 

longitudinal study, Jia and Aaronson (2003) examined changes in L2 as well as LI 

proficiency, language preferences, and language environments in a group of ten 

Chinese children and adolescents residing in the U.S. The results of the study 

showed that children aged nine or lower upon arrival switched the ir language 

preferences from LI to L2 within the first year. They were found to be exposed to a 

significantly richer L2 input than L I environment, and became eventually more 

proficient in their L2 than the ir L I (as measured by a grammaticality judgm ent task 

and a translation task). The richer L2 input in the very young participants was 

associated with significantly greater L2 use with L2-speaking peers, both at school 

and in their free time, and frequent interactions with the host culture. In contrast, 

children aged 12 and above in the study tended to gravitate towards Ll-speaking
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situations and remained dominant in their L I across the 3 years when the study 

was conducted (see Figure 2 .4 .).

100

0, 90

0  Year 1 
■ Year 2 
□ Year 3

5 6 7 8 9 9 12 12 15 16

Participants (Arrival Age)

Figure 2 .4 . The L2 environm ent composite scores (average of percentage scores of num ber of 
predom inantly L2-speal<ing friends, boolcs read in L2, hours o f L2 TV w atching, and L2 

spol<en at hom e) fo r each participant (reproduced from  Jia and Aaronson's study, 20 0 3 )

The difference in quality and quantity of L2 input among child and adult L2 

learners may indeed have important effects. As Flege (1988) argued, children may 

develop a greater sense of confidence and identity in L2 than adults, eventually 

leading them to a switch in language dominance and to higher proficiency in the L2. 

They may also understand more of the L2 speech addressed to them, leading to a 

quantitative difference in intake. Moreover, L2 input may be richer in sensory 

associations for children than adults, making the L2 easier to store and activate.

To conclude, the environmental account is equally appealing in the 

discussion on why children are usually more successful in learning an L2 than are 

adults. However, it is not clear at present to what extent input differences 

contribute to age effects in L2 acquisition. The next section of this chapter presents 

and discusses theory and findings from previous research on the theme. 

Specifically, the role of L2 input in the development of L2 vowel perception and 

production among child and adult learners is discussed.
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5. Experience in second language speech learning

As the discussion outlined above has demonstrated, "age" in L2 acquisition 

presents a conundrum for L2 research, due to the wide range of variables conflated 

with the factor, including neurological maturation, state of the development of LI 

phonetic system, language dominance, frequency of L2 and/or L I use, and quality 

of L2 input. In addition, L2 input itself is typically interwoven with a number of 

experiential and socio-psychological factors hypothesized to affect L2 acquisition, 

such as the learner's orientation towards the target language and culture (Moyer, 

2008). Not surprisingly then, previous research has been inconclusive about the 

extent to which L2 experience contributes to age effects in the acquisition of L2 

speech.

Previous research has traditionally indexed L2 experience by length of 

residence in the target language country (LOR), a measure which presumably 

indicates the learners' first substantial exposure to a variety of authentic and 

meaningful L2 uses. However, great differences in L2 (phonological) acquisition 

between immigrants of a comparable LOR but of differing language contact or 

opportunities for language use have been noted. As Moyer (2008) argued, mere 

exposure to the target language is simply not enough, even for early starters, as 

input and  learner orientation work together, and affect L2 attainment. Moyer 

therefore called for more qualitative and context-bound analyses of L2 experience if 

a better understanding of the impact of the many facets of L2 experience on L2 

acquisition is to be gained.

Another difficulty with examining data on L2 learning experience lies in the 

fact that such data are commonly received from participants' self-reports in which 

frequency of L2 use in various domains is estimated, rather than measured, and 

therefore may be subject to error (Flege, 2008). Some of the threats to validity in 

this type of measurement can possibly be minimized, for example, by administering 

questionnaires examining L2 learners' contact with their languages in a confidential
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and supportive manner, by including related closed and open questions, and by 

supporting the collection of such data with follow-up interviews. Such an approach 

was employed in the present study.

Finally, at an individual level, L2 experience may constantly change, showing 

periods of massive native speaker input, followed or accompanied by exposure to 

input from non-native speakers of the L2, and perhaps replaced by a period of sole 

LI exposure for some time. To examine the effect of L2 experience on L2 

acquisition in a reliable manner may thus be difficult. Bearing all these lim itations in 

mind, let us now turn to a review of existing studies examining the role of L2 

experience in L2 speech learning of diverse learners.

5.1. Experience effects on L2 speech perception and production

Current models of L2 speech learning predict that increased experience with

the target language does facilitate L2 learners' ability to perceive and produce L2

speech more accurately, but that learning some L2 sounds may be especially

impervious to L2 experience (Best, 1995; Flege, 1995). For instance, Bohn and

Flege (1990) found experience effects on German speakers' discrimination of the

English /e /-/se / contrast, the la tter vowel having no counterpart in their L I. Those

learners who had lived in the U.S. for about 7.5 years performed more like native

speakers in the perception of this L2 pair than did those who were recent arrivals.

However, no such effect was found for contrasts that involved sim ilar sounds in the

L2 and L I concerned. This finding was later corroborated for L2 vowel perception

and production in German, Spanish, Mandarin and Korean speakers (Flege, Bohn

and Jang, 1997). In a longitudinal study, Munro and Derwing (2008) reported

improved in tellig ib ility scores for the production of only some English vowels in

adults of Mandarin and Slavic backgrounds. The largest amount of progress was

found to have occurred during the first six months of the participants' stay in

Canada. The authors speculated that, in the firs t year of exposure to spoken

English, the learners may have reached an upper lim it on acquisition of those L2
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vowels that do not exist phonemically in their native language, and th a t further 

experience with the L2 may have a minimal effect on the production of sim ilar L2 

sounds by adult learners, unless pedagogical intervention is provided.

Baker et at. (2 0 0 2 ) compared the developm ent of L2 speech learning among 

Korean children and adults, who lived in the U.S. for one and nine years. The 

children were found to benefit from the longer stay in the U.S. significantly more 

than the adults, as their performance was eventually judged to be native-like for all 

the tested vowel sounds. The Korean adults' perception and production abilities in 

the L2 also improved with tim e; however, only for sounds that were initially 

perceived as non-confusable.

These findings suggest that experience effects in a naturalistic learning 

environm ent are likely to be more prominent for some L2 segm ents, and more 

apparent for child than for adult L2 learners, who are likely to be exposed to a 

greater variety of native-speaker input for longer periods of tim e on the one hand, 

and less frequent L I use, on the other. A recent re-analysis of Flege's large-scale  

studies with Italian and Korean immigrants in North America confirmed that good 

L2 pronunciation is indeed associated with early age of arrival in the target 

language country, a lengthy residence in the country, frequent use of the L2 with  

native speakers, and poor proficiency in the native language (Flege, 2 0 0 8 ). I t  is of 

interest in the present study to exam ine w hether the specific m igrant experience of 

the Polish children and adults in Ireland, for whom frequent L I contact is 

maintained In their everyday life in Ireland, might represent a different 

constellation for their L2 speech learning.

I t  m ight also be that, due to the more intensive exposure to the target 

language, child L2 learners m ight be more m otivated to use the second language 

frequently and accurately. As Moyer (2 0 0 8 ) noted, it is inevitable that experiential 

and  affective factors (interwoven with age of L2 learning) work together in L2 

phonological acquisition. The role of social and psychological factors in L2
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acquisition is therefore discussed in the next section. The discussion is set within 

the Dynamic System Theory, a perspective that has recently been identified in L2 

research as offering useful conceptual vocabulary to describe such a complex 

endeavour as learning a language represents.

5.2. Social and psychological factors in L2 acquisition

Learning a new language is necessarily situated in specific personal, social, 

cultural, and historical contexts. It  is conceivable that, especially in an (im)migrant 

setting, such contexts may be highly emotion-tied and changeable. As Ushioda 

(2009) argues, a 'person-in-context relational view' may, in fact, be the only 

suitable approach to reflect upon the complexities of the L2 learner's experience. 

She calls for:

... a focus on the agency of the individual person as a thinking, feeling 
human being, with an identity, a personality, a unique history and 
background, a person with goals, motives and intention; a focus on the  
interaction between this self-reflective intentional agent, and the fluid and 
complex system of social relations, activities, experiences and multiple  
micro- and m acro-contexts in which the person is em bedded, moves, and 
is inherently part of (p. 2 2 0 ).

This view challenges a more traditional approach to investigating L2 

acquisition and individual characteristics of the L2 learner as stable and context- 

free traits. As Dornyei (2009a) argued, motivation for learning an L2, attitudes 

towards the target language and culture, anxiety, and other learner characteristics 

are fluid and context-dependent; even genetically inherited characteristics cannot 

be generalized across situations and time, since they are 'multicomponential' in 

nature and interact with environmental factors.

Such a perspective is in line with the Dynamic System Theory (DST), which 

has recently brought a fresh optique to the way L2 development can be understood 

and researched. It  conceives of language as a natural system that is dynamic, 

complex, non-linear, unpredictable, sensitive to initial conditions, open, self

organizing, feedback-sensitive, and with a tendency to settle in 'attractor states'
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(De Bot, 2008; Jessner, 2008; Larsen-Freem an, 2007 ). In this perspective, no 

seemingly stable L2 learner characteristics are absolute, but rather, are a result of 

an internal self-organization settling into a preferred attractor state. For instance, 

L I perceptual targets can be seen as such 'attractors' in L2 learners' phonology. 

However, given the availability of such 'resources' as motivation and attitudes 

towards the target language, L2 input and feedback, these attractors may be 

weakened over tim e, while others (e .g . target-like  L2 production) may be 

strengthened. Yet, no attractor state will represent an end state of language 

developm ent in this perspective, as resources themselves interact, and are often  

limited.

Recent research into L2 motivation in particular has become inspired by the  

DST perspective. According to Dornyei's theory of the L2 Motivational S e lf System  

(2 0 0 5 ), motives for L2 learning should be seen as dynamically evolving, bound up 

with the learner's perception of self and interactions with the environm ent. Drawing 

on psychological research into 'possible selves' (Markus and Nurius, 1986; Higgins, 

1987), previous L2 motivation research (Gardner, 1985; 2001; Noels, 2009 ), and 

the rather specific situation of today's learners of English who might no longer 

associate English just with Anglophone countries (Cootzee-Van Rooy, 2006; Lamb, 

2004; Ryan, 2009; Ushioda, 2 0 0 6 ), Dornyei re-conceptualizes the key construct of 

integrativeness in L2 motivation. He suggests that integrative orientation is related  

to the process of identification within the individual's self, rather than to 

identification with another cultural comm unity, and that the self-concept is 

composed of three dynamic dimensions: the ideal L2 self, the ought-to L2 self, and 

the L2 learning experience (Dornyei, 2005 ).

The ideal L2 se lf captures the learner's image of h im /herself in the future. 

For instance, Polish migrants in Ireland may like to envisage themselves as fluent 

speakers of English, communicating efficiently with both native and non-native  

speakers of English in international contexts. This dimension has a promotion focus
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(Higgins, 1998 ), and traditional integrative and internalized instrumental motives 

would belong to this component. The ought-to L2 se lf is related to the learner's 

understanding of his/her responsibilities to m eet the expectations of significant 

others or external authorities, and to avoid possible negative outcomes. For 

exam ple, a vision of being praised for achieving a good grade in English by a Polish 

child attending an English-medium school in Ireland would represent such a case. 

This component has a prevention focus (Higgins, 1 998 ), and corresponds to the  

more extrinsic types of instrumental motive. The third dimension, L2 learning  

experience concerns previous learning experience and its interaction with the  

present learning environm ent. Dornyei includes this component mainly to reflect on 

the specific learning experience of formal L2 learners and to assess how the  

classroom environm ent can aid L2 m otivation; however, it is reasonable to suppose 

that naturalistic learning experience will also exert strong effects on L2 learners' 

motivation towards the target language. As Norton (2 0 0 0 ) dem onstrated, 

im m igrants' investm ent in the language can be affected significantly by the  

practices of the target linguistic community. Some Polish adults in Ireland, for 

instance, may feel constrained in their attem pts to speak English with their native 

speaking workm ates, because they m ight have felt disrespected in a work position 

that is below their level of qualifications and/or because of lack of English skills. 

Others m ay feel quite encouraged by success and support when making themselves 

understood in real life situations in Ireland, as opposed to the feelings of frustration  

they may have had after many years of learning English in a formal setting in 

Poland. This experience may, in return, feed into their ideal L2 selves as fluent L2 

speakers of English in the context of international communication. I t  is Dornyei's 

(2 0 09a ) belief that:

...the existence of any one of these attractor basins alone is sufficient to 
provide the necessary modulating and co-ordinating influence on the 
direction, vigour and persistence of behaviour to reach at least a working 
knowledge of the L2, but if the three systems are in harmony, that will 
have an increased, cumulative effect (p.218).
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Dornyei (2009b ) further enlists several conditions that must be m et for the 

L2 selves to have a motivational impact. One such condition is that the L2 learner 

must have a roadmap of sub-goals and strategies to approxim ate the ideal self. For 

exam ple, learners with the ambition to pass for a native speaker may require 

systematic feedback on their L2 pronunciation. Research conducted by Bongaerts, 

Mennen and Van der Slick (2 0 0 0 ) and Moyer (1 9 9 9 ) on native-like a tta inm ent in L2 

phonology by late starters indeed found that exceptional L2 phonological ability is 

often related to the learner's experience with formal phonetic training and high 

levels of professional motivation to sound native-like. Also, the learner's vision 

must regularly be nourished and em otion-tied via, for instance, regular contact with 

native speaking friends. Finally, awareness about negative consequences of failing 

to achieve the desired L2 self seems to help learners to continue in their attem pts  

to learn the target language. This can be embodied, for exam ple, in some Polish 

children's fear of losing the positive view that Irish teachers often hold towards 

them  as hard-working and talented at languages, or in their fear of disappointing 

their parents.

One im portant question, in relation to the present study, is to w hat extent 

the L2 Motivational Self System may apply to all L2 learners, including children. It  

has been suggested that young children may have difficulties with discerning 

multiple perspectives on the self, especially as regards their perception of what 

significant others expect from them  (Zentner and Renaud, 2 007 ). Oyserman et at. 

(2 0 0 4 ) have shown, however, that even young children can describe wishes about 

themselves, notably short-term  goals, and that those children who are able to 

accompany these wishes with strategies for attaining them  are likely to be 

successful in pursuing their ideal L2 selves. The way children and teenagers see 

themselves as future language users will change quite dram atically as their 

identities develop, and thus the impact of the ideal L2 selves on m otivated L2 

learning is likely to vary significantly in these age groups (Cziser and Kormos,
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2009; Lamb, 2004 ). MacIntyre, Mackinnon and Clement (2 0 0 9 ) raise other 

im portant questions in this regard, such as reliability of m easurem ent of possible 

selves and the extent to which possible selves can indeed be distinguished from  

pure dreams that are not likely to trigger the desired change in L2 performance (cf. 

a collection of L2 self-studies edited by Dornyei and Ushioda, 2009 ).

To sum m arize, the L2 Motivational Self System is conceptualized as a 

dynamic system of complex interactions with certain attractor states in play, but 

subject to alteration as goals, attitudes and potentials in respect of the future  

change. By using the conceptual vocabulary of the DST perspective, some new  

insights are offered into the intricacies of motivated L2 learning. Although the 

present study was not designed within the DST, Dornyei's concept of the L2 self 

was incorporated into the exam ination of the Polish learners' attitudes towards 

English, providing a suitable theoretical fram ework for the investigation of the 

specific situation of the Polish migrants living in Ireland at the tim e of the study.

In the next section, a sum m ary of previous research relevant to the present 

study is provided, followed by formulations of motivation and main hypotheses for 

the present research.

6. Sum m ary of prior research

The starting point in current L2 speech research often involves evaluation of 

similarity between L I and L2 sound systems. Whereas it is generally assumed that 

the greater the linguistic distance between the sounds of the languages, the more 

difficult it will be for the learner to acquire the new sounds, this is not necessarily 

so. Past research has actually shown that the more sim ilar an L2 sound is to an L I 

counterpart, the more difficult it is for the L2 learner to detect the subtle phonetic 

differences between the two sounds and to perceive and produce the L2 sound 

accurately (Best, 1995; Flege, 1995 ). W hat the same research does not agree on,
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however, is how to measure the perceived degree of sim ilarity between L I and L2 

sounds. One way of doing so is to have L2 learners match L2 sounds onto 

respective L I sound categories by using key words, and to indicate the perceptual 

match via goodness-of-fit ratings (Guion e taL ,  2000; Strange, 2007).

The ability to learn sim ilar as well as new L2 sounds ultimately depends on 

an accurate assessment of the auditory properties of L2 sounds, and a translation 

of this information into production. Child L2 learners appear to be more successful 

in this ability because their L I sound system is still developing and as such 

presumably exerts less influence on the ir L2 speech learning (Flege, 1995; Baker et 

a!., 2008). However, this perspective on age-related differences in L2 speech 

learning is not necessarily the only one. Until recently, research in this area was 

guided by predictions stemming from studies into a critical period in L2 phonological 

acquisition. In this view, the relative success of child L2 learners, as opposed to 

adult L2 learners, is related to children's exposure to the target forms at an ideal 

moment of the ir neuro-linguistic, cognitive and/or affective development 

(DeKeyser, 2000; Scovel, 2000; Schumann, 1975). Still another avenue of research 

has turned its attention to an examination of the role of L2 input in L2 speech 

learning. Such studies point to the fact that children are commonly exposed to 

massive and varied native-speaker input, which, in turn, aids the ir development of 

accurate L2 perception and production (Jia et al., 2006). Also, mediating factors, 

such as motivation for sounding native-like and formal training have been found to 

aid successful L2 phonological acquisition (Moyer, 1999).

An interplay of factors thus seems to jo in tly  determine how accurately L2 

sounds are perceived and produced, with the most significant such factors being, as 

established by previous research, age of arrival in the target language country, 

native language phonology, and (quality and quantity of) L2 experience. I t  seems 

impossible to disentangle the influence of each of these factors on L2 speech
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learning, as they all form a part of a dynamically evolving language system. As 

Dornyei (2 0 0 9 a ) summarizes aptly:

...the reason why the understanding of age effects appears to defy efforts 
to produce unambiguous principles and tenets is that we are facing a 
complex system with multiple powerful attractors that can form a number 
of compelling combinations: neurobiological and cognitive processes take 
place in the brain; social trajectories are activated by different ages of 
arrival in immigrant situations; and strong interferences are to be 
expected both from our L I system and our personal characteristics 
(p.264).

7. Motivation for the present study

The present study was m otivated by the fundam ental hypothesis of Flege's 

Speech Learning Model (1 9 9 5 ) on age-related differences in L2 phonological 

acquisition. The hypothesis proposes that child learners will be less likely to identify 

L2 sounds as members of L I sound categories. The reason for this tendency in child 

L2 learners is that their native language categories are not yet established, and 

therefore, will act as weaker attractors of L2 sounds. Consequently, children are 

predicted to be more successful in forming new categories for L2 sounds, and in 

accurate L2 sound perception and production than adult L2 learners. The main 

purpose of this current study, therefore, was to determ ine the effect of cross

language phonetic sim ilarity perception on L2 speech learning.

In addition, the current study expanded on two previous studies carried out 

by Baker et al. (2 0 0 2 , 2 0 0 8 ), which investigated the role of cross-language 

similarity perception in L2 speech learning among Korean bilinguals in the U.S. The 

participants in these studies stayed in the L2-speaking country for one and nine 

years, and could be considered typical 'im m igrant learners'. The present study 

asked sim ilar questions to those posed by Baker et al., but in a d ifferent context: 

that of European migration and a medium length of residence in the target 

language country. In addition, it employed a different methodological design, albeit 

comparable in theoretical justification. Also, this study supplem ented the
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quantitative analysis of the data by qualitative analyses to a greater extent than 

the Baker et at. (2002, 2008) studies. The present study thus offered important 

insights into child-adult differences in the acquisition of non-native sounds.

Finally, the present study sought to determine how Polish learners of English 

perceive and produce some specific (Irish) English vowels after about three years of 

residence in Dublin. No study to date has investigated the two languages in contact 

from a phonetic point of view. Such an examination carries both theoretical and 

practical importance. Theoretically, this study is im portant in the advancement of 

adequate L2 speech models of bilingual processing. In practical terms, such an 

understanding may help to determine what types of training and encouragement 

may be most effective for m igrant L2 learners.

8. M ajor hypotheses of the present study

The major hypothesis of this study was that both age of L2 learning and L2 

experience influence the ability to perceive discrepancies between L I and L2 

sounds. This ability, in turn, affects how accurately L2 sounds are perceived and 

produced. Specific hypotheses of the study are presented in greater detail below.

8 .1 . Cross-language phonetic sim ilarity perception in L2 speech 

learning

The first hypothesis of this study is that the ability  to perceive differences 

between L I and L2 sounds aids accurate perception and production o f L2 sounds. 

Relatively few studies to date have examined to what extent cross-language 

phonetic sim ilarity perception aids L2 speech learning. In addition, it is currently 

unknown whether children perceive the sim ilarity between L I and L2 sounds 

differently from adults, and whether this ability explains the different outcomes in 

the ir L2 phonological acquisition. Baker et al. (2002, 2008) studies have indicated
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that cross-language phonetic sim ilarity perception may, at least partially, predict L2 

speech learning.

8 .2 . Age effects in L2 speech learning

The second hypothesis for this thesis is that children w ill be more accurate 

than adults in the perception and production o f L2 vowel sounds. This hypothesis is 

based on the recurrent findings of previous research, and mainly, on the tenet of 

the Speech Learning Model (Flege, 1995), which claims that child L2 learners are 

more likely to accurately distinguish between LI and L2 sounds, since the ir 

developing L I sound system does not act as a strong attractor of L2 sounds, and 

therefore, they form separate phonetic categories for L I and L2 sounds. 

Consequently, their perception and production of L2 sounds is more accurate. On 

this view, children will acquire L2 vowel sounds closer to native-like levels than will 

adults.

8.3 . Experience effects in L2 speech learning

The third hypothesis for this study is that afte r three years o f stay in the 

target language country, L2 m igrant learners will perceive and produce L2 vowels 

more accurately than L2 learners w ithout such experience (form al L2 learners). 

Previous research has suggested that learners w ith substantial naturalistic 

experience in the L2 perceive and produce L2 sounds more accurately as they gain 

experience in the target language (Flege, Bohn and Jang, 1997; Flege and Liu, 

2001; Levy and Strange, 2008). I t  is also hypothesized that child L2 learners will 

benefit from the naturalistic learning experience more, and therefore that the ir L2 

performance will approximate that of age-matched native speakers more so than 

will the performance of adult L2 learners, as the form er will be exposed to more 

intensive and richer L2 input (Jia and Aaronson, 2003; Tsukada e ta l.,  2005).

The next chapter introduces the participants of the present study, the 

stimulus material, and manner of data collection for the research project.
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Chapter 3

Methodology

1. Introduction

In  order to test the hypotheses presented in Chapter 2, the participants in 

this study performed cross-language assimilation, speech perception, and speech 

production tasks in their second language (English) after about three years of 

residence in an English-speaking country (Ire land ). They also completed an 

extensive background questionnaire, which was designed to elicit information about 

their use of English, use of Polish, L2 motivation and attitudes towards learning 

languages. This chapter gives a detailed description of the nature of both the 

linguistic and non-linguistic data sought from the participants, and the m anner of 

collection of such data.

2. Participants

A group of 40 native Polish (N PI) participants, who reported no learning

disabilities and having normal hearing, was recruited from the Polish Diaspora

Project^ in Dublin, and divided into two equal subgroups according to each 

participant's age on arrival in Ireland: 20 children (between the ages of 8 and 12 

years) and 20 adults (aged 21 years and older). These divisions roughly allow for 

some comparisons across the developmental stages discussed in the literature on 

L2 phonological acquisition. For exam ple. Bond and Adamescu (1 9 7 9 ) showed that

young learners aged 4 and adolescents between the ages of 11 and 13 perceive

® "Second language acquisition and native language m aintenance in the Polish diaspora in Ire land  and 
France", a jo in t project between Trinity College Dublin and University College Dublin, was carried out 
under the  auspices of the Irish Research Council for the Hum anities and Social Sciences betw een 2 007  
and 2 0 0 9 . R ecru itm ent of participants was carried out by the researcher in the sum m er of 2 0 0 9 , via 
advertisem ents in Polish newspapers, shops, on notice-boards related to the  Polish church In Dublin, and 
via personal contacts. The Polish children w ere recruited in the  Polish w eekend school in Blackrock, Co. 
Dublin.
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novel speech sounds differently than do adults over 25 years of age. Further, 

Scovel (1988) and Long (1990) suggested that 12 years of age is an im portant 

threshold for learning to speak an L2 authentically. In addition, applying these 

subgroup divisions based on age of L2 learning allows for comparisons across 

developmental stages found in L I phonological acquisition (Hazan and Barrett, 

2000; Johnson, 2000). This is im portant because of the theoretical motivation for 

this study, i.e. the prediction that the level of development of L I sound system at 

the time of L2 learning may affect the way L2 sounds are perceived and produced.

The participants were further selected on the basis of the ir length of 

residence in Ireland. They were required to have arrived in the country in the 

immediate aftermath of Poland's accession to the EU in 2004. This feature of the 

design of the study made it possible to gain insights into a particular stage of 

development of the ir L2 speech learning in a specific type of m igrant environment.

The adult Polish participants in this study had mostly benefited from tertia ry 

education and were experienced language learners in terms of the ir foreign 

language learning histories. For instance, they often reported having learnt Russian 

and/or German in the past. The Polish children recruited for the study could also be 

described as multilingual speakers. They were attending diverse primary and 

secondary schools in Dublin at the time of the study, and those younger than 11 

years upon arrival in Ireland were also acquiring Irish at school (see Table 3.1. 

below for the participants' language learning backgrounds). Their parents had 

varied occupations in Ireland, ranging from construction workers, housewives, and 

shop assistants to teachers, artists, and doctors. In the m ajority of cases, the 

participants had received some formal instruction in the English language in Poland 

before coming to Ireland. In fact, only one NPI adult reported no previous 

experience with English upon arrival, whereas nine children had not learnt any 

English before they arrived in Ireland.
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Additional languages  
(besides English)

Groups

N P I
adult

NPJ
child

NPP
adult

NPP
child

NS
adult

NS
child

Total

Irish 0 3 0 0 4 6 13
German 5 2 1 1 0 0 9
French 1 5 1 1 0 0 8
Russian 3 0 3 1 0 0 7
Italian 1 0 0 0 0 0 1
2 additional languages 5 4 2 0 6 2 19
3 additional languages 5 4 1 0 0 2 12
No additional languages 0 2 1 7 0 0 10
Total 20 20 9 10 10 10 79

Table 3 .1 . Participants' language learning backgrounds

The control group of native Irish English-speaking participants (NS) 

comprised 10 children and 10 adults chosen on the basis of their place of birth 

(Dublin) and of not speaking or learning Polish as an additional language, even 

though they were multilingual speakers. Another control group of 19 native Polish 

(NPP) speakers (10  children and 9 adults) living in Poland and with no English 

immersion experience was also included in the project. The members of this group 

were mostly attending formal English language classes with non-native (Polish) 

teachers at the tim e of the study, and their proficiency in the language ranged from  

beginning to advanced levels. These participants were recruited to bear something 

of a linguistic resemblance to a group of Polish migrants as they m ight be on the 

first day of their arrival in the host country. An attem pt was made to equalize the 

num ber of participants in each subgroup and to match the groups of children and 

adults as closely as possible in age, social background, and multilingual learning 

experience. The dimension the researcher was unable to control for in selecting 

participants for this study was the gender ratio in the group of Polish children and 

adults living in Ireland. Whereas more fem ale adults volunteered to participate in 

the study, there were more Polish boys who took an interest in the research and 

were present a t school at the tim e when the study was conducted. This was not 

deemed critical, however, as no gender differences have been reported for L2 

speech perception and production tasks such as those used here. Concerning the 

differences inherent in the experiences of the participants who were attending
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formal English classes in Poland and those who were living in Ireland, especially in 

term s of L2 input (Munoz, 2 0 0 8 ), these were not strictly controlled for either, since 

it was not the aim of the study to compare the effect of the types of learning 

contexts on L2 phonological acquisition. Rather, the reason for including age- 

matched Polish children and adults living in Poland in the project was that this 

cross-sectional perspective promised to offer some insight into how Polish speakers 

may have perceived and produced the tested L2 vowels at the beginning of their 

m igrant experience in Ireland and how they coped with the sound system of the L2 

after about three years of stay in the target language country.

All 40  NPI participants responded to a background questionnaire, which 

asked them , in ter alia, to report their use of the English and Polish languages in 

their everyday life in Ireland, and their attitudes towards learning the target 

language. In addition, their English proficiency levels were form ally examined  

through the administration of a standardized pen-and-paper placem ent test {Anglia 

Examination Syndicate, Chichester College, England)^. This placement test was 

chosen since it was validated for child L2 learners as young as five years, and 

mapped to the Common European Framework of Reference (CEFR; Council of 

Europe, 2001)®. The NPP participants were also asked to complete a brief 

background questionnaire, which elicited information about their English language 

learning histories; however, they were not required to sit for the English language 

placement test.

See Appendix 1 for a copy of the Anglia Placement Test (Anglia Examination Syndicate, January 2009).

® I t  is to be noted that the Anglia Placement Test (2009 ) does not offer adapted CEFR descriptors for 
child L2 learners. The proficiency levels distinguished in the test were used mainly for comparative 
purposes. In addition, it was believed that an introduction to the system of the CEFR for languages 
might be useful for the NPI participants, who may utilize this information e.g. in job applications within 
the EU, and upon entrance to language courses at established language institutes in Europe.
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Groups AOA Age AOE LOR CEFR L I use Number of
participants
(gender)

Tasl<s

Polish 
children in 
IR L  (N P I)

7-12
(9.85)

12-15
(13.2)

6 -12
(8.4)

1-5
(3.35)

1-5
(3.5)

2 -4
(3.0)

20
(M = 13, F=7)

1. English placement test
2. Cross-language 
perception
3. Categorical perception
4. Delayed-repetition
5. Questionnaire
6. Semi-structured interview

Polish adults  
in IR L  (N P I)

21-49
(26.7)

24-53
(29.7)

5 -29
(13.95)

1-5
(3.2)

1-6
(4.15)

1-5
(3.2)

20
(M =7, F=13)

1. English placement test
2. Cross-language 
perception
3. Categorical perception
4. Delayed-repetition
5. Questionnaire
6. Semi-structured interview

Polish
children in PL 
(N P P)

10-12
(11.1)

4 -10
(6.2)

10
(M =4, F=6)

1. Cross-language 
perception
2. Categorical perception
3. Delayed-repetition
4. Questionnaire
5. Semi-structured interview

Polish adults  
in PL (N P P )

27-48
(33.11)

9 -26
(14.78)

9
(M =4, F=5)

1. Cross-language 
perception
2. Categorical perception
3. Delayed-repetition
4. Questionnaire
5. Semi-structured interview

Ir is h  children  
(N S )

9 -14
(11.4)

10
(M = 5, F=5)

1. Categorical perception
2. Delayed-repetition
3. Semi-structured interview

Ir is h  adults  
(N S )

25-42
(29.5)

10
(M =5, F=5)

1. Categorical perception
2. Delayed-repetition
3. Semi-structured interview

Table 3.2. Participants in the study
Means fo r the following participant characteristics are provided in the brackets: 

age of arrival (AOA); age of testing (Age); age of firs t exposure to English (AOE); 
length of residence in years (LOR); L2 proficiency (CEFR), where A1 = elementary level: 1,

A2 = beginner: 2, B1 = intermediate: 3, B2 = upper-intermediate: 4, C l = advanced: 5, C2 = native-like: 6; 
and L I use: 1 = much more Polish, 3 = half and half, 5 = much more English.
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As shown in Table 3 .2 . above, NPI participants differed in their age of 

arrival (AOA), age at the tim e of testing (Age), and age of first exposure to English 

(AOE). AOE was impossible to control for because of the recent changes in the 

language educational policies in Poland, which now encourage an introduction of 

foreign language classes at an increasingly early age. In  addition, for some 

learners, AOE corresponded to their AOA. However, a one-w ay ANOVA test revealed 

no significant differences between the age-m atched participant groups in term s of 

age at the tim e of testing (p > .0 5 ) .

The dimensions on which the NPI participants were comparable included 

length of residence in Ireland (LOR), English language proficiency (CEFR), and the 

reported use of the native language in Ireland (L I use). The adults' level of English 

language proficiency was slightly higher, but this was presumably due to the adults' 

greater fam iliarity with sitting for formal language tests rather than differences 

between actual language skills in the participant groups. The results of an 

independent samples f-tes t showed no statistically significant difference between 

the NPI participants' English proficiency levels [f(3 8 )  =  1 .477 , p = .1 4 8 ].

The num ber of participants in each group and the tasks that they were 

required to complete are also presented in Table 3 .2 . As can be seen, data from  

only nine NPP adults were included in the study. This was because one male 

participant from Poland produced his speech with a cracking voice, to such an 

extent that his productions m ight have potentially suffered from bias in subsequent 

native speaker evaluation. Therefore, the data from this participant were not 

included in the final analysis.

The participants were not paid for their tim e; rather, they were personally 

motivated to participate. The NPI adult participants received a letter of confirmation 

concerning their participation in the study, including their CEFR score in the English 

language placement test. Their performance on the perception and production tasks 

was prelim inarily analyzed by the author shortly a fter the session, and the results
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were discussed with the participants in a feedback form via em ail. The data 

collection from the young Polish participants was realized under strict ethical 

guidelines in a school setting in both Ireland and Poland. After the researcher had 

received formal consent for their participation in the study from the school

principals, class teachers, parents and the young participants themselves, the

Polish children were consistently approached in a supportive m anner, which 

emphasized the enjoyable aspect of taking part in the study. I t  took approxim ately  

one hour for the NPI participants to complete the set of tasks, while NPP 

participants—not required to sit for the English language placement test—needed 

about 40 minutes to complete the tasks. NS participants— not tested for cross- 

linguistic perception—spent approxim ately 20 minutes on the completion of the 

testing session. Inform ation about their educational and language learning

background was elicited in a brief semi-structured interview at the start of the

session.

3. Stimuli

The stimulus corpus used in the present study was produced by three adult 

fem ale speakers of Irish English (all long-term residents in Dublin, two in their early 

thirties and one in her early fifties), whose speech was recorded in a sound-proof 

booth in the Phonetics Laboratory at Trinity College Dublin. The use of three 

speakers, rather than one, was motivated by an interest in eliciting spectral and 

tem poral differences in the acoustical signal that are assumed to be non

problematic for native speakers, but which may be challenging for non-native  

speakers (Strange, 2007 ). Vowel sounds were chosen for investigation in this study 

because they are more suitable for testing language-specific sound categorization  

than are consonants, given the fact that they are fewer in num ber and as such 

more variable among languages. The phonological structure of Polish vowels is
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much simpler relative to English vowels, and thus a num ber of specific predictions 

about assimilation of L2 vowels into respective L I sounds could be tested. 

Moreover, no study to date has examined native Polish speakers' perception of Irish  

English vowel sounds. Finally, previous research suggests that both perception and 

production of L2 vowel sounds can be especially challenging for L2 learners (Flege, 

1988; Flege, MacKay and Meador, 1999; Flege, Yeni-Komshian and Liu, 1999).

The vowels chosen for analysis in the present study included: / i / ,  / i / ,  /£ / ,  

/ae /, / o / ,  / a u / ,  /u / ,  and /o '/® . They were placed in a bVt word context, which is

frequent and productive to a comparable extent in both Polish and English. 

Although perception of L2 vowels can be affected by the phonetic environm ent in 

which they occur (Trofimowich, Baker and Mack, 2001; Levy and Strange, 2008; 

Strange, 2 0 0 7 ), this study did not aim to exam ine all possible contexts in relation  

to perception of the eight selected L2 vowels by the Polish learners of English. 

Instead, this study controlled for a specific CVC environm ent, which is present in 

both languages and which embeds real L I and L2 words that differ minimally in the  

realization of the m id-vowel. Table 3 .3 . below presents the L2 stimuli used for the  

study:

/ M /I/ / £ / /a e / / o / / a u / / u / / o /

beat bit bet bat bought boat boot but

Table 3 .3 . L2 stim uli used for the  th ree  language tasks in this study

In total, each of the native Irish English speakers produced 24 monosyllabic

words (8  tokens x 3 repetitions) in a carrier phrase " I s a y ____________ for you".

The L2 words were chosen in such a way that they represented a range of 

difficulties as predicted by the speech learning models discussed earlier (Best, 

1995; Flege, 1995 ). The carrier phrase was supposed to allow for more natural

® For phonetic descriptions of Irish English vowel /5 /  see Section 3 .1 . below on Irish English vowel 
inventory.
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tokens; in addition, the word for was selected to be used in the carrier phrase in 

order to reduce possible co-articulation effects.

The words were randomly presented on index cards, and the speakers were 

instructed to produce the sentences "as if they were speaking to a friend who is a 

native speaker". The recordings were then edited using the Praat software 

programme (Boersma and W eenink, 2 0 0 9 ), for native speakers' identification and 

goodness judgem ent ratings. Another three native speakers of Irish English, all of 

whom were linguists from Trinity College Dublin, identified the bVt words and rated 

the goodness of the vowel production in the words on a 7-point Lickert scale 

(7  = best). Overall identification was 81 %  across the words, and the goodness 

ratings ranged between 2 and 7 for the 8 tested vowels. Only those instances of 

Irish English vowel productions that were uniformly identified and judged to be very 

good exem plars of native vowel categories by speakers of the same variety of 

English—i.e. received a goodness rating 5 and above by all the raters—were 

selected and used in further perception and production tasks. During the validation  

phase, two of the stimulus words {boat and bit)  were judged to be produced 

inconsistently by two of the fem ale speakers. Therefore, as they did not reach the 

criterion of a m axim um  goodness rating, the boat  and bit  words were re-recorded  

using a fourth fem ale Irish English speaker (from Dublin, aged in her th irties). The 

same recording conditions were strictly adhered to as in the original recording 

session. The fourth native speaker's production of the words concerned were 

judged as exem plary by the researcher, and were therefore incorporated into the 

stimulus m aterial of the study.

3.1. Irish  English vowel inventory

Standard descriptions of the Irish English vowel inventory (W ells, 1982;

Hughes, Trudgill and W att, 2005) distinguish twelve vowels and three diphthongs:

two front tense vowels / i / ,  /e / ,  three front lax vowels / i / ,  /£ / ,  / a / ,  one central vowel

/a / ,  three back lax vowels / o / ,  / a / ,  / a / ,  and three back tense vowels, /u / ,  /o / ,  and
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/o / .  The diphthongs are comprised of /a i / ,  /a u /, and /o i /  sound combinations. The

most salient vowel sound of Irish English is that of / a / ,  which is typically produced 

as a m id-centralized, back, somewhat rounded vowel, and as such more precisely 

transcribed as /dy^° (Kallen, 1994) or /A / (Hickey, 2 0 0 8 ). In the variety of English

spoken in Dublin, there occurs free variation between neutralization of the vowel 

(i.e . its realization as / u / )  and / a / ,  depending on the socio-educational background 

of the speaker (W ells, 1982; Hughes, Trudgill and W att, 2005; Hickey, 2008 ).

According to Hickey (2005 , 2 0 0 8 ), Dublin English has experienced a m ajor 

sound change as a result of a changing socio-economic clim ate for the capital city 

during the past two decades. Distinguishing between popular (local) Dublin English, 

a fashionable (cosmopolitan) variety of English spoken in the capital, and a supra- 

regional Southern (neutra l) variety of Irish English, Hickey (2 0 0 8 ) provides the  

following overview of lexical set realizations, as relevant to this study:

Lexical set Rural
N orthern*'

Popular
Dublin

Fashionable
Dublin

Supra regional 
Southern

FLEECE (b e a t) i: i'a i; I:

K IT  (b it ) e I I I

DRESS (b e t) ? e £ £

TRAP (b a t) a ae ae ae

GOOSE (b oot) «(:) u^a u: u:

STRUT (b u t) A o A a

THOUGHT (b o ug h t) o: a: a:, o: d :

GOAT (b o a t) ou, o: AO 0U au, Ou

Table 3 .4 . Lexical sets for Irish  English vowels, as re levant to  this study 
(adapted from  Hickey, 20 0 8 )

In order to  avoid confusion, the symbol /5 / has been adopted throughout this study to depict the 
specific realization of the Irish English vowel /A /, unless the intention is to distinguish between /A /,  as 
known from mainstream English language varieties, and the /5 / vowel sound of Irish English.

“  The realizations of relevant northern Irish English vowels are included in the table since there is 
evidence suggesting tha t some phonological features o f the northern variety, such as /u /-fro n tin g , may 
extend far down the east coast o f Ireland {A Sound Atlas o f Irish  English, 2005).
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As shown in Table 3 .4  above, the largest variations in the pronunciation of 

Irish English vowels to which English learners living In today's Dublin are likely to 

be exposed are the vowels occurring in the lexical sets of STRUT, THOUGHT and 

GOAT.^^ In contrast, the phonological input in term s of the FLEECE, KIT, DRESS, 

and TRAP lexical sets can be expected to be fairly uniform In this regard.

For a general reference, the Irish English vowel chart (Ni Chasalde, 2001 ) is 

presented below (Figure 3 .1 ), together with information on the acoustic properties 

of the vowel stimuli used in the cross-language sim ilarity task of this study.

Figure 3.1. Vowel chart of Irish English (excluding diphthongs) 
(according to Ni Chasaide, 2001)

The F I and F2 values presented here In Table 3.5. were obtained from the 

eight vowel tokens (in a bVt context) spoken by one of the young fem ale Irish 

English speakers. The acoustic measurem ents were performed by using the Praat 

software program m e (Boersma and W eenink, 2 0 0 9 ).

Irish English 
vowel

F I F2

N 255 2790
N 426 2331

/as/ 820 1381
/£ / 648 1382
/u / 354 1788
/*•/ 566 1150
h ! 646 974
/ 9 0 / 538 1232

Table 3.5. F I and F2 values of the vowel stimuli used in this study

It is notable that the Irish English diphthong /au/ can be realized as a monophthong or a narrow 
diphthong (Hughes, Trudgill and Watt, 2005).
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3.2. Polish language vowel inventory

In comparison witin Irisin English, the Polish language vowel inventory is 

discernibly much smaller. Gussmann (2 0 0 7 ) identifies six oral vowels and two nasal 

nuclei: four front vowels / i / ,  / i / ,  /e / ,  /a / ,  two back vowels /o / ,  /u / ,  and two mid

vowels /£ / ,  /o /  which are followed by a nasalized labio-velar glide, in some cases a

nasalized palatal glide. The orthographic nasal vowels <^ , are thus sometimes 

regarded as diphthongs rather than as typical nasal vowels. The presented 

segments basically exhaust the scope of the Polish vowel system, since there are 

no oral diphthongs in the language, just as there is no quantity distinction. As for 

word stress, this typically falls on the penultim ate vowel of Polish words, and unlike 

in English, unstressed vowels are never reduced. Finally, no regional variation has 

been reported in term s of vowel sounds realizations in the standard Polish 

language.

The Polish vowel chart, as provided in the Journal o f the In ternational 

Phonetic Association (2 0 0 3 ) is reproduced in Figure 3.2.

Figure 3 .2 . Vow el chart o f Polish (excluding nasal vow els)
(according to Jassem, 2 0 0 1 )

Formant frequency values for Polish vowels in the bVt context are not 

available and those for Polish vowels in contexts not identical to that of Irish English 

are not reported here since direct comparisons between vowels in different contexts 

have been shown to be inappropriate (e.g . Strange, 2 0 0 7 ). Nevertheless, a general 

comparison of the relevant Polish and Irish English vowel sounds is offered in the
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next section to indicate possible tendencies for Polish learners' perceptual mappings 

of the sounds.

3.3. Comparison between Polish and Irish English vowel sounds

As shown in sections 3 .1 . and 3 .2 ., Polish and Irish English vowel inventories 

differ in a num ber of phonologically specifiable ways. While sounds such as / i /  and 

/e /  occur in both languages, the vowel /6'/ is a specific sound of Irish English with 

realizations stretching between Polish /a / ,  /o /  and /u / .  Polish vowel / i /  is close in

articulatory vowel space to English / i / ,  although previous research suggests that 

Polish speakers tend to produce the sound closer to English vowel / i /  (Szpyra- 

Koztowska, 2 010 ) and often discriminate the / i / - / i /  contrast on the basis of duration 

differences between the English high front vowels (Bogacka, 2 0 0 4 ). The English 

vowel /ae / has been shown to be assimilated to the Polish vowels /a /  or /£ /  by 

Polish learners, and distinguished from English /e /  on the basis of duration cues as 

well (Rojczyk, 2010 ). I t  is worth noting that the English vowel /u / ,  as presented in 

this study, shows high F2 values, which suggests that there is a tendency for 

speakers of Dublin English for its frontal realization (cf. Hickey, 20 0 5 ); and as such 

it differs acoustically from Polish back vowel /u / .  Finally, the English vowel /o /  is

sim ilar, yet not identical, to Polish /o / ,  while the monophthongized /a u / is quite

different from the Polish /o /  in that it is pronounced higher and more frontally in 

the oral cavity.

Within the interpretation of Best's PAM (1 9 9 5 ), the tested L2 contrasts in 

this study fall into the following assimilation patters: the / i / - / i /  pair falls into the 

Single-Category pattern; the pairs /e /- /a s / and / ! / - / £ /  fall into the Two-Category  

assimilation pattern, the pair /o /- /a u / falls into the Category-Goodness assimilation

pattern; and the last pair /u / - /5 /  falls into the Categorized-Uncategorized

assimilation pattern. Consequently, PAM predicts the order of perceptual difficulty

for these contrasts as (from least to most difficult): / i / - / e/ ,  /£ /- /a e /,  /u /- /6 7 , /o /-
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/u / ,  and / i / - / i / -  One notes that these predictions are made on the basis of expected

perceived relationships between the Polish and Irish English vowels, rather than on 

the basis of measurem ents of the acoustic differences between the segments. This 

is im portant for testing the main hypothesis of this study, which proposes that 

perceived  cross-language sim ilarity between L I and L2 sounds will affect perception 

and production of the L2 sounds. Also, it is to be recalled that PAM predicts the  

various assimilation patterns for perception of L2 sound contrasts in adult learners, 

and, in addition, in those who are either beginning L2 learners or lay listeners. One 

of the goals of this study is to exam ine w hether the predictions of the PAM model 

are equally applicable to young L2 learners, and more generally, to m igrant L2 

learners who have been exposed to the target language for several years (cf. Guion 

eta ! . ,  2000; Baker e f a/., 2002 , 2 008 ).

4. Data collection

The phonological data from the adult participants in the study were 

collected in a quiet language laboratory room at the Centre for Language and 

Communication Studies at Trinity College Dublin, under the supervision of the 

researcher. Being fluent in Polish herself, and by interacting with the participants in 

both English and Polish, she attem pted to ensure that during the first task 

perform ance—the cross-language identification task—a bilingual language mode 

was activated in the learners (Grosjean, 1997). Also, this research approach helped 

to create a fairly relaxed environm ent for both the adults and especially the children  

throughout the protocol. The remaining L2 perception and production tasks were  

introduced and conducted in English, unless misunderstanding occurred. The same  

procedure was applied with the child participants, with the exception of the location 

of the task adm inistration. The young participants were visited in their school or 

home environm ent, where the tasks were administered in a quiet room. While the

66



adult participants were tested individually, the research was undertaken with the 

children in pairs or groups of three, in order to create a fam iliar, non-testing  

environm ent for them . The limitations of tim e in the school setting also dictated 

such an approach.

The stimuli were auditorily presented over headphones or loud speakers, 

with visual stimuli on a com puter screen. Answer sheets were provided in a pen- 

and-paper form at (see Appendix 2 ). All tasks were presented via a visually 

attractive PowerPoint Presentation, which was paced by the researcher. The 

participants' productions were recorded as digitized sound files (2 2 .0 5  kHz, 16-b it 

resolution), using a professional digital recorder, ZOOM Handy Recorder H4.

4.1. Cross-language phonetic sim ilarity task

As is the case for methods used in related studies (e.g . Baker et al., 2008; 

Guion et al., 2000; Strange, 2 0 0 7 ), native Polish-speaking children and adults 

participating in the present study heard eight Irish English vowels / i / ,  / i / ,  /e / ,  /as/, 

/ o / ,  / a u / ,  /u /  and /6 /  in a bVt form at presented one at a tim e. The m om ent the Irish

English stimulus was presented, six Polish keywords in their orthographic form were 

displayed on the screen. These represented the six vowels of the Polish sound 

system, and included: ( ‘ beaten ’ ), byty  ( ‘en tities’ ), buty  ( ‘shoes’ ),

bety  ( ‘ bedding’ ), baty  ( ‘w hips’ ), and boty  ( ‘ high boots’ ). The fact that the 

Polish keywords consisted of two syllables, while the Irish English stimuli were 

monosyllabic, was not viewed as problematic, since, as discussed earlier, stress 

typically falls on the penultim ate vowel of Polish words, and there is no phonetic 

distinction between stressed and unstressed vowels in the Polish language. Careful 

attention was paid to the selection of such words that were based on the same 

consonantal context in order to make the testing form at comparable across the

The phonetic transcription of the Polish l<ey words is as follows: bity  / b i t i / ,  byty  / b i t i / ,  b uty  /b u t i / ,  
b ety  /b e t i / ,  b aty  / b a t i / ,  and b oty  /b o t i/ .
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languages, and also, to ensure the use of only real words which were likely to elicit 

a natural speech processing/mapping condition.

The participants heard the eight target words {beat, bit, bat, bet, boat, 

bought, boot and but) in two repetitions. In each case, they first heard the word 

and matched the vowel in the stimuli to one of the six Polish keywords shown on 

the screen (or, in other words, to the Polish vowel sound) to which they believed it 

was most similar. For example, when they heard the word beat, the task was to 

decide which Polish sound was most similar to English / i /  in that word. Second, they 

made goodness-of-fit judgements regarding the similarity of the English vowel they 

had just heard and the Polish vowel they had chosen, using a 7-point Lickert scale, 

with a score of "1" indicating that the sounds were not at all alike and a score of "7" 

indicating that the sounds were a complete match. For example, it was predicted 

that the native Polish speakers would rate / i /  in beat as very similar to the Polish 

vowel / i /  in bity. Participants were encouraged to use the entire scale and to follow 

their first impression in completing the task. They could listen to the English words 

several times, if they desired, but they were not allowed to change their answers 

once they were given, in order to maintain the impressionistic element in the task 

(see Appendix 3 for the protocol related to this cross-language identification task).

To ensure that the participants understood the task, and to lend validity to 

the task, both Polish children and adults were asked to read aloud the list of Polish 

keywords from the screen and to concentrate on how 'the middle sound' of the 

word sounded to them. Then they underwent a brief practice session with two 

English stimuli from the real task. The participants were encouraged to discuss their 

first impressions about the stimuli with the researcher, and they were also given 

visual prompts on screen with possible answers. They were reminded that it was 

important to approach this task bearing in mind that there were no 'right' or 'wrong' 

answers, and, accordingly, it was suggested to them that basing their answers on 

spontaneous impression was undoubtedly the best strategy. Figure 3.3. below
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depicts the screen that the participants could see during the practice session for the  

cross-language similarity task. During the testing session, the participants marked  

their responses in an answer sheet by circling their choices (Appendix 2).

I. Cross-language identification task - practice
Polish -  Irish English vowels

• bity [
• byty
• bety
• buty [
• boty
• baty

Figure 3 .3 . Practice session screen: cross-language sim ilarity task

A series of f-tests for paired samples showed no significant difference 

between the means of goodness ratings in the two repetitions across participant 

groups [ f (5 8 )  = 0.37, p=.971] or within participant groups [NPI adults: t(19) = 1.022, 
p=.320; NPI children: f(19) = -1.226, p=.235; NPP adults: f(8 ) = 1.474, p=.179; NPP 

children: t(9)=-1.253, p=.242]. An informal analysis of the distribution of the  

assigned categories for each of the eight vowels, using a cross tabulation  

procedure, also revealed no significant differences between the first and second 

identifications within the groups. Therefore, only the first responses were used for 

further analyses, as these were understood to be those that were given under the 

first impression by the participants.

a W hat does this word sound like? 

b ity  byty  bety buty boty

aa How much is the English word (=the middle sound) like the  Polish one? 

1 1 ^ ^  3 4 5 6 7

They are n o t a t a ll a like . They are a complete match.

b What does this word sound like?

byty  bety buty bo ty  baty

bb How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 ( Q  '

They are n o t a t  a ll a like . They are a complete match.
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4 .2 . Categorical discrim ination task

To test the Polish participants' perceptual abilities in terms of the chosen 

non-native sounds, a categorical discrimination task (see Appendix 4) was used. 

Specifically, a categorical discrimination task in an oddity format was chosen 

because of its advantages of being employable with both adults and children, of 

being reliable, and of being capable of testing long-term memory representations of 

L2 segments (Flege, 2003b).

In an oddity categorical discrimination task, the participants are asked to 

indicate which vowel in a triad of naturally produced stimuli is different from the 

other two by, for example, ticking one of the following labels: 1,2,3, and ©. In 

other words, they are required to choose the odd item out from a given set of 

words. For example, if the first token in the triad is different from the other two 

(such as in beat-bit-bit), the correct answer is "one"; if the second is different 

{beat-bit-beat) the correct choice is "two"; and so on. In categorical discrimination 

tasks, also 'catch-tokens' are included, which represent a case where all three items 

are the same. The no-change sets are employed to test the participants' ability to 

ignore audible but phonetically irrelevant within-category variation. In the present 

study, the participants had an option to indicate such a case by circling a "smiley" 

face. As in the previous task, the participants were allowed to listen to the stimuli 

as many times as they desired.

The stimuli for the categorical discrimination task were the (Irish) English 

vowel contrasts / i / - / i / ,  /£ /- /a e /, / i / - /e / ,  /67 -/u /, and /o /-/ao /. Each of the five vowel

pairs was presented in combinations, such as beat-beat-bit, bit-beat-bit, beat-bit-

bit, and beat-beat-beat, using all possible combinations. In total, 38 triad items (5

contrasts x 6 change combinations -i- 8 no-change tokens) were presented to the

participants. The inter-stimulus interval between the members of each pair contrast

was set for 1.5 seconds, in order to reduce the possibility that a correct response

could be based on information in auditory short-term memory. Halfway through the
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task, a short break was taken to allow the participants to rest from this relatively 

demanding, in terms of concentration, part of the testing session.

To ensure that the participants understood the task, two steps were taken. 

First, the researcher provided the participants w ith two examples deemed to be 

clearly illustrative. While pointing to her fingers, suggesting counting to three, she 

pronounced the words fish-fish-apple, eliciting the participant's indication that the 

"th ird " token was different in this triad. Another illustration, using an apple-fish- 

apple example followed. Second, a brief practice session was allowed, using five 

chosen word sets. The stimuli presented in the practice session differed from the 

actual task, however: only those vowels that were supposed to be easily 

distinguishable were used, such as beat-beat-bought, in order to ensure that the 

participants understood the task and fe lt encouraged to perform it; in addition, they 

were given feedback on their answers. This feedback was intended to motivate 

them to respond reliably in the actual task. Participants were not given feedback in 

the actual task. Figure 3.4. depicts the screen tha t the participants were shown 

during this practice session.

II. Categorical perception task - practice
Irish English vowels

1 .

2 . 4

3.

2 3

2 3

©
3
1

2 3

4.
5. H

2 3 © 2
2 3

© Romana Kopeckova. 2009

Figure 3 .4 . Practice session screen: categorical discrim ination tasl<
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An A' (A prim e) score^"* was calculated for each contrast to reduce the  

possible effect of response bias. The A' scores are based on the proportion of 'hits' 

and 'false alarms'^^. Hits are defined as the correct selection of the odd item out in 

change trials. False alarms are defined as the incorrect selection of an odd item out 

in no-change trials. An A' score of 1 .000  indicates a perfect sensitivity to a vowel 

contrast, whereas an A' score of .500  represents a theoretically defined chance 

level of response, i.e. a lack of sensitivity. This type of analysis of L2 categorical 

perception is commonly employed in the current research in the area.

4 .3 . Delayed-repetition task

Production abilities in the Polish learners' L2 were tested in a delayed  

repetition task (see Appendix 4 ), which elicited the same vowels that were used in 

the previous two tasks: / i / ,  / i / ,  /e / ,  /ae /, /o / ,  /au /, /u /  and /5 / .  This type of task

was preferred to an im m ediate repetition task to avoid the possibility of the direct 

im itating of the stimulus production. Children in particular are known to exploit this 

ability very effectively. Furtherm ore, a picture-naming task was not chosen for this 

study, because it was not possible to depict some of the target words in a picture 

form at. In  this production task, therefore, the participants were asked to listen to a

stimulus sentence " I say____________  for you" in English, and then to repeat the

sentence as if in a reaction form: "And now I say____________  for you". The

sentences were elicited twice from all participants, in order to ensure that 

productions with errors caused by the testing situation could be taken out of the  

analysis. I f  no such removal of erroneous productions was needed, the second

An A' score represents a non-parametric index for sensitivity and bias (Snodgrass et al., 1985):

A' = 0.5 + fHlT-FAV (I + H1T-FA> A' = 0.5 - (FA-H)- 11 + FA-H>
(4 HIT)- (1-FA) if H> FA; (4 H IT) (1-H) if FA > H;

Since it was not permissible (due to factors of time and possible fatigue) to include an equal number 
of 'hits' and 'false alarms' for each contrast in this study, the weight of 'false alarms' was calculated in 
relation to the weight of 'hits', and used In further calculations of the A' scores. Specifically, out of 38 
triads, 8 were non-change triads and as such open to 'false alarms', as opposed to 30 change-triads. 
Each participant's score for false alarms was thus proportionally adjusted by a ratio of 3 .75 (= 3 0 /8 ) .  See 
Appendix 5 for the distribution of correct responses.
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production—assumed to be the more naturally and comfortably produced by the  

participants—was chosen for a subsequent intelligibility task.

The intelligibility task involved 7 NS listeners evaluating each participant's 

production of the target vowels (79  participants x  8 productions = 632 item s). The 

listeners comprised both those who had some background in linguistic research and 

those of a non-linguistic background, so that a representative sample of raters was 

included in the study. The raters were 4 men and 3 women from Dublin, aged 

between 23 and 66 years (m ean = 3 6 .2 9 ). None of them  had ever learnt Polish as an 

additional language.

In  a self-paced online presentation/^ the raters were asked to listen to a 

single word (which was previously edited from the participants' productions of the 

carrier sentences) and to identify which vowel sound they had just heard by 

selecting one of the eight tested vowels from a drop-down menu. The vowels were 

presented in the IPA form at, followed by a lexical exam ple to assist those 

participants who m ight not have been fam iliar with phonetic transcriptions of 

words. The listeners could also select the response 'o ther' for tokens that could not 

be placed in any of the target English vowel categories. I f  uncertain, the listeners 

were encouraged to make their best guess. Choosing the correct response 

determ ined w hether the L2 learner was able to produce the sound accurately 

enough for a native speaker to identify it. The results of the intelligibility task were 

calculated in term s of the correct target identifications by the seven listeners.

For presentation of the  intelligib ility task, QuestionPro S urvey S o ftw are  {C orporate Licence) was used. 
This online presentation softw are supports audio presentations in an m p3 fo rm at and a w ide variety  of 
design tools. In  this study, the  listeners could save th e ir responses a t any tim e  they  desired and 
continue later. On average , it took them  80  m inutes to  com plete the whole task. Two blocks of 
presentations w ere designed, which w ere integrated into two separate surveys/links; how ever, these  
w ere chained and thus it was possible for the listeners to continue in one go if they  so wished. However, 
the participants w ere encouraged, also through the design of the  task , to take  breaks during the task. 
The division of the  task into tw o parts (com prising separate children's and adults ' audio files) was also 
m otivated  by the requirem ent to  adm inister the task in tw o d ifferent orders.
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4.4. Background questionnaire and semi-structured interview

On the basis of related studies (Jia and Aaronson, 2003 ) and recent research 

into motivation in L2 learning (Dornyei and Ushioda, 2009; Norton, 2 0 0 0 ), as well 

as of insights gained after conducting pilot interviews with the Polish Diaspora 

Project participants, a background questionnaire was developed (Appendix 6 ) for 

use in the present study. It  was administered in a pen-and-paper form at. Two 

comparable versions of the same questionnaire were developed, in order to reflect 

the language style of children and adults, as well as the realities of their respective 

learning environments. Both versions were piloted on a large sample of Polish 

people living in Dublin. Respondents could choose w hether to fill in a Polish- or an 

English-language version of this questionnaire, and they could also write their 

answers to open-ended questions in Polish in the English version, if they so wished.

The questionnaire was designed to elicit general biographical, socio- 

psychological and language-educational data from the participants. Specifically, the 

participants were asked to report on their learning experience with English, i.e. the  

age and context in which they first learnt English, how positive this learning 

experience was, w hether they were taking any extra lessons in English at the tim e  

of testing, in which contexts and how frequently they were using English, as well as 

who the English speakers they were communicating with in English in their 

everyday life in Ireland were. Sim ilarly, they reported on use of their native 

language, in term s of frequency and kind of contact with Polish speakers. In  

addition, they were asked about the balance of their English and Polish use in their 

day-to -day life in Ireland. The third section of the questionnaire explored the  

respondents' motivation for and attitudes towards acquiring English as an L2. For 

exam ple, they were asked about their perceptions of how difficult it was for them  to 

understand Irish English, or how im portant they found it to sound native-like in 

English. Their attitudes towards learning the sound system of English was 

specifically probed in questions about system atic feedback on their English
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pronunciation, w hether they were satisfied with their English pronunciation, and 

w hether they tried to im itate the (Irish ) English accent. Last but not least, 

respondents were asked questions about their identification with the Irish people 

and levels of happiness of living in Ireland. Three open-ended questions tapping 

into their ideal and ought-to L2 selves (Dornyei, 2 005 ) were also included. The final 

section of the questionnaire elicited general biographical information, such as age 

at the tim e of testing, length of residence in Ireland, socio-educational background 

of the adults, professions of the children's parents, and other foreign language 

learning experience.

In order to validate and to gain greater insights into the aforementioned  

issues, a follow-up sem i-structured interview was conducted with each individual 

participant at the end of the contact session, in which he/she was asked to 

elaborate on some of the questionnaire items, such as reminiscences of successful 

L2 communication or moments of uneasiness in speaking English. Space was also 

provided for personal comments on the experience of the testing session. Notes 

were taken im m ediately afterwards by the researcher and used in further analysis 

to support a qualitative dimension of the collected data (see Appendix 3 for details).

The next chapter presents the results of the perception and production tasks 

used in this study, as well as some of the questionnaire data. After specific 

predictions related to the participants' performance in their L2 are reviewed, 

corresponding data analyses and summaries are provided.
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Chapter 4

Results

1. Introduction

The main hypothesis of this study is m otivated by the SLM (Flege, 1995) 

prediction that child L2 learners are less likely than adults to assimilate L2 sounds 

into L I sound categories, because their L I sound system is still developing and 

consequently exerts low assimilative power. On this basis, it is predicted th a t child 

L2 learners will perceive and produce L2 sounds more accurately than will adult L2 

learners. To test these hypotheses, as described in Chapter 2, a cross-language 

identification and similarity rating task was first undertaken. In this task, the Polish 

participants matched eight Irish English vowel sounds with the Polish vowels they  

believed these were most sim ilar to, and rated their degree of sim ilarity on a scale 

ranging from 1 (meaning "the sounds were not at all alike") to 7 (m eaning "the  

sounds were a complete match").

Second, a categorical discrimination task was performed by the participants, 

to determ ine their perception of eight (Irish ) English vowel sounds, and to ascertain  

w hether judgem ents of cross-language sim ilarity do indeed explain and predict L2 

perceptual abilities. In this task, the Polish and Irish participants were asked to 

choose an "odd item out" from triads of five vowel contrasts.

Third, a delayed-repetition task determ ined the Polish participants' accuracy 

in the production of the tested vowels. Their efforts in this regard were evaluated  

by seven native speakers of Irish English in an intelligibility task, and were also 

related to the judgem ents of cross-language sim ilarity.

Finally, the results of the perception and production tasks were related to 

the data collected from the Polish participants via a detailed background 

questionnaire.
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2. Cross-language phonetic similarity perception

As discussed in Chapter 2, different measures of cross-linguistic similarity 

have been used in L2 speech studies to date. The most advocated at present is the 

use of perceptual identification tasks in combination with goodness-of-fit ratings. In 

this study, an assimilation task employing a 'fit index' metric was used (Guion et 

al., 2000; Cebrian, 2006), since it allowed the combination of data on L2 vowel 

identification and goodness-of-fit ratings into a single value, and it also facilitated 

relating this value to data on L2 discrimination and L2 production. In addition, 

weighting the identification scores by the goodness-of-fit ratings helped to raise the 

scores of those identifications that were indeed considered good exemplars of the 

native category and, in turn, to lower the scores of those identifications that were 

selected because they had no good competitors.

2.1. Predictions

Analyses of the results from the perceptual assimilation task in this study 

centre on two independent variables: age of L2 learning and L2 experience. Thus, 

the major predictions of this task were: 1) that L2 child learners would be less likely 

than L2 adult learners to perceptually assimilate the tested Irish English and Polish 

vowel sounds, and 2) that learners with L2 migration experience would be more 

accurate in perceiving similarities and differences between Irish English and Polish 

vowels than would learners without such experience (i.e. formal L2 learners). In 

addition, specific predictions about the relationships between (Irish) English and 

Polish vowel sounds were made. These are presented in Table 4 .1 ., and explained 

below. All the predictions were formulated in line with the SLM (1995) and PAM 

(1995, 2007) hypotheses introduced in Chapter 2, and with the phonetic similarity 

comparisons of the Irish English and Polish vowel sounds made in Chapter 3.
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Ir ish  English 
vowel

Predicted
prim ary
response

Predicted
relationship
pattern

Young age 
effect

Migration
experience
effect

N N Two-to-one Less equation More equation

/ I / N Two-to-one Less equation Less equation

/ae/ /a /
/£ /

One-to-one/
Two-to-one

Less equation 
Less equation

Less equation 
Less equation

/£ / /£ / One-to-one/
Two-to-one

Less equation 
Less equation

More equation 
More equation

/u / /u / Two-to-one Less equation More equation

/:• / /u / Two-to-one Less equation Less equation

h ! /o / Two-to-one Less equation Less equation

/3U /
/o / Two-to-one Less equation Less equation

Table 4 .1 . Predictions for the cross-language sim ilarity task

First, it was predicted that English vowel contrast /ae / and /£ /  would be 

perceived either on a one-to-one basis with Polish / a /  and /£ / ,  respectively, or on a 

tw o-to-one basis with Polish /e / .  With growing L2 experience in a naturalistic 

environm ent, Polish learners were, however, expected to perceive that the English 

vowel /ae / might not be the best exem plar of Polish /a /  or /e /  and to equate the two 

sounds less. Second, it was predicted that the other tested vowel contrasts m ight 

be more confusing for Polish learners of English because they were likely to be 

perceived on a tw o-to -one basis, i.e. each m em ber of the L2 pair was likely to be 

mapped on to one L I sound. However, for participants with m igrant L2 learning  

experience, it was expected th a t one of the members of the pair would be 

perceived as a better perceptual fit than the other m em ber. In particular, English / i /  

was predicted to be perceived as more sim ilar to Polish / i /  than English / I /  would be 

to the same Polish sound. Sim ilarly, it was predicted that English /u /  should be 

perceived as a better perceptual fit to Polish /u /  than Irish English / d/ .  Finally, it

was predicted that the English vowel / d/  would be given a higher, albeit low, 

similarity rating to the Polish vowel /o /  than would the Irish English narrow  

diphthong /a u /.
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To su m m arize , it was predicted th a t NPI learners  w ith  m ig ran t L2 experience  

w ould m ap L I and L2 vow els m ore accurate ly  than  would NPP learners  w ith  form al 

L2 experience; would com e to perceive highly s im ilar native  and n o n -n a tiv e  sounds  

as represen ta tives  o f a single 'm e rg e d ' phonetic  categ o ry ; and w ould assign 

d iverg en t fit ratings to sounds th a t are  less s im ila r in acoustic te rm s . These  

p attern s  of perceived re lationship  betw een th e  (Ir is h ) English and Polish vowels  

w ere  predicted to be m ore p ro m in ent in children, on th e  assum ption th a t children  

are b e tte r able  than  adu lts  to  d istinguish betw een L I and L2 sounds (F leg e , 1 9 9 5 ).

2 .2 . Data analysis

Analyses of th e  cross-language identification  ju d g em e n ts  revealed  th a t both 

children and adults  selected th e  sam e Polish vow el as th e  p rim ary  (m o st freq u e n t)  

response alternative^^ in th e ir classification of the  tested  sounds, w ith  the  exception

of th e  case o f the  Irish  English vow el / d/ .  W hereas  the  m a jo rity  of NPI adults

perceived this sound to  be s im ilar to th e  Polish vow el /o / ,  NPI children classified it 

m ostly  as Polish /u / .  A reverse pattern  was found fo r NPP adu lts  and NPP children. 

The classifications o f all th e  (Ir is h ) English vow els tested  in this study are listed in 

Tab le  4 .2 . below , which shows the  frequency o f classifying an L2 vow el as 

corresponding to an L I co u n terp art; th e  1 .0 0  va lu e  indicates th a t all partic ipants  

chose the sam e response fo r th e  L2 sound concerned. The m a jo rity  of th e  Polish 

partic ipants  heard English / i /  as Polish / i / ,  English /a e / as Polish / a / ,  English / u /  as 

Polish /u / ,  English / o /  as Polish /o / ,  English /e /  as Polish /e / ,  English /a u / as Polish

/o / ,  and English / i /  as Polish / i / .  I t  is n o tew o rth y  th a t the  English vow el / i /  was also 

perceived as very  s im ilar to Polish / i /  by a third  of th e  NPI children.

Analyses presented in th is  chapter are based on the prim ary  response a lte rna tive  data, as re levan t fo r 
ind iv idua l groups (see Table 4 .2 .).
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Ir ish Most common Proportion of Mean goodness Fit index
English Identification identifications ratings
vowel (Polish vow el)

/ i / NPI adult / i / 0.90 5.11 4.59
NPI child / ! / 0.95 4.42 4.19
NPP adult / i / 0.89 4.00 3.56
NPP child / i / 1.00 5.10 5.10

/ I / NPI adult / i / 0.95 4.68 4.45
NPI child / i / 0.70 4.57 3.20
NPP child / i / 0.89 2.88 2.56
NPP adult / ! / 1.00 4.30 4.30

NPI child / i / 0.30 5.50 1.65

/ae/ NPI adult /a / 1.00 4.75 4.75
NPI child /a / 0.95 4.37 4.15
NPP adult /a / 0.89 3.75 3.34
NPP child /a / 0.90 3.56 3.20

/ e/ NPI adult /£ / 1.00 5.30 5.30
NPI child /£ / 0.95 4.89 4.65
NPP adult /£ / 0.78 4.14 3.22
NPP child /£ / 1.00 4.40 4.40

/u / NPI adult /u / 0.90 4.06 3.65
NPI child /u / 0.95 4.11 3.90
NPP adult /u / 1.00 3.11 3.11
NPP child /u / 1.00 4.20 4.20

/:>/ NPI adult /u / 0.35 3.14 1.09
NPI child /u / 0.60 4.25 2.55
NPP adult /u / 0.67 3.33 2.23
NPP child /u / 0.40 3.00 1.20

NPI adult /o / 0.55 3.36 1.85
NPP adult /o / 0.33 3.67 1.21
NPP child /o / 0.60 3.83 2.30

h ! NPI adult /o / 1.00 4.90 4.90
NPI child /o / 0.95 4.79 4.55
NPP adult /o / 1.00 3.22 3.22
NPP child /o / 1.00 4.80 4.80
NPI adult /o / 0.95 3.53 3.35/3U / NPI child /o / 0.85 3.35 2.85
NPP adult /o / 0.67 2.50 1.68
NPP child /o / 0.70 3.57 2.50

NPP adult /u / 0.33 2.00 0.66
NPP child /u / 0.30 3.67 1.10

Table 4 .2 . Cross-language Identification and sim ilarity  m atrix

Despite the similarities in overall patterns of cross-language identification  

between the Polish children and adults, im portant differences were noted in term s  

of the participants' judgem ents of phonetic sim ilarity. The sim ilarity ratings (fit 

indices), also shown in Table 4 .2 ., were calculated by multiplying the proportion of 

responses receiving the modal identification by the mean goodness rating for that 

identification, the assumption being that the higher the fit index for an L2 sound, 

the higher the perceived sim ilarity between an L2 sound and a corresponding L I 

category. Only identifications that made up more than 30%  of all responses are
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included in Table  4 .2 .  Where  relevant ,  t he  pr imary response  al t e rna t ive  is 

highlighted.

Overall,  the  non-nat ive vowels  / !/ ,  / e / ,  / a e /  and  / o /  were considered to be

good perceptua l  fits with the  native Polish coun te rpar t s ,  while the  vowels  / d/  and

/3U/ were identified as  poorly related to any  Polish vowel category by all the

part icipants .  The fit indices ranged from a low value of 1 .68 ( the  fit of English / s u /

with Polish / u / ) ,  a s  rated by m os t  NPP adults ,  to a high value of 5 .30  ( the  fit of 

English /£ /  with Polish / e / ) ,  a s  ra ted by most  NPI adults .  NPI children rated the  

English vowels  / i / ,  / i / ,  /ae/,  /£ / ,  / o /  and / s u /  a s  being less sim ilar to the  modal

Polish response  a l te rna t ives  than NPI adul ts  did. In cont rast ,  NPP children rated all 

t he  t e s t ed  vowels  excep t  /ae/  a s  being more  s imilar to the  Polish coun te rpar t s  than  

NPP adul ts  did.

A one-w ay  ANOVA t e s t  yielded a significant group effect for the  overall fit 

index scores  [F(3,55)  = 2.831,  p = .0 4 7 ] .  When Tukey 's  post-hoc  t es t  was  applied,  it 

was  found th a t  it was  NPI and  NPP adul ts  who significantly differed in thei r  overall 

fit index scores  (p= .030) .  NPI children did not  significantly differ from NPI adu l t s  in 

their  j u d g e m e n t s  of similarity of the  t es ted  vowel s ounds  (p> .10) .  Nor did NPP 

children significantly differ from NPP adul ts  in their  evaluat ions  of t h e  match 

be tw een  the  English and Polish vowels  (p> .10) .  Thus,  in con tras t  with wha t  was 

hypothesized ,  the  children's and adul ts '  rat ings of similarity be tween  LI and L2 

vowels in this  s tudy  did not  significantly differ, a l though  there  w as  a t rend  for NPI 

children to be less likely than  NPI adul ts  to perceive the  t es ted  L2 s ounds  as  good 

instances  of LI ca tegorie s  (cf. Bond and Adamescu,  1979; Baker  et a l., 2002,  

2008) .  Interest ingly,  the  t rend w as  reversed  for the  NPP children and the  NPP 

adul ts  (Figure 4.1 .) .
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hPadurt ^^chid adult KFPchid

Groups

Figure 4 .1 . Box plots for mean overall f it index scores

Regarding the effect of L2 experience on the ratings of perceptual similarity 

between the tested vowel sounds, the Tukey's post-hoc test revealed that NPI 

adults significantly differed from NPP adults in their evaluation of the English vowels 

/£ /  and /o / as being more similar to Polish /e / and /o /  { p - . 029  and p - . 0 3 0 ,  

respectively). However, the differences between NPI children's and NPP children's 

ratings of the similarity of each of the tested vowels did not reach significance 

(p > .40 ).

These results suggest, on the one hand, that NPI adults did benefit from

their L2 immersion experience, in that they were more accurate in their perception

of similarities between those L2 vowels that are good perceptual fits to L I vowels.

For their part, NPP adults tended to separate all the English vowels from L I vowels,

regardless of their acoustic relationship, thus keeping the sound systems of the two

languages apart. On the other hand, NPI children and NPP children performed

comparably, distinguishing between those L2 and L I sounds that are distant across

the two languages, while coming to perceive similar L2 and LI vowels as

representatives of a single phonetic category. The prediction relating to the effect of

L2 migration experience on the NPI children's accuracy of cross-language
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perception was thus not supported. Table 4 .3 . below summarizes the results, 

showing which predictions for each of the English vowels found support in the 

current study. The " V "  mark indicates a confirm atory trend for the predictions, and 

*  that this trend is significant at the .05 level (see Appendix 8 for detailed group 

statistics).

L2-L1 vowel 
relationshiip

Mean fit  index 
scores

Young age 
effect

M igration
experience
effect

N  - N NPI adult: 4.59 V
NPI child: 4.19 
NPP adult: 3.56 
NPP child: 5.10 X 

< X

N  - N NPI adult: 4.45 X
NPI child: 3.20 
NPP adult: 2.56 
NPP child: 4.30

V

X

V

/ae /-/a / NPI adult: 4.75 X
NPI child: 4.15 
NPP adult: 3.34 
NPP child: 3.20

V

V

X

l ^ h l^ l NPI adult: 5.30 V *
NPI child: 4.65 
NPP adult: 3.22 
NPP child: 4.40

V

X

V

/U /-/U / NPI adult: 3.65 V
NPI child: 3.90 
NPP adult: 3.11 
NPP child: 4.20

X

X

X

/ i / - / u / ,  /o / NPI adult - /o / :  1.85 V
NPI child - /u / :  2.55 
NPP adult - /u / :  3.23 
NPP child - /o /:  2.30

X

V

X

/ 0 / - /0 / NPI adult: 4.90
NPI child: 4.55 
NPP adult: 3.22 
NPP child: 4.80

V

X

V

/3 U /- /0 / NPI adult: 3.35

X 
<

X
NPI child: 2.85 
NPP adult: 1.68 
NPP child: 2.50

X

Table 4 .3 . Results fo r the  cross-language sim ilarity  task

Before further analyses were conducted on the data of this study, two post- 

hoc analyses were run to rule out the possibility that these results may have been 

influenced by the children's inability to perform the perceptual assimilation task as 

intended. First, the response alternatives provided by the Polish children and adults 

in response to each English vowel were exam ined. I f  the children had been 

guessing during the task, they could have, at least to a certain extent, provided 

implausible or inconsistent answers. The analysis, however, revealed that both the



children and the adults offered acoustically viable answers. For exam ple, in 

response to English / i / ,  the participants chose the same two response alternatives, 

Polish / i /  (high, unrounded, front vowel) and Polish / i /  (high, unrounded, central 

vowel). Because these two vowels are located in the same region of the vowel 

space as English / i / ,  they were considered viable response alternatives. Second, the 

consistency of the participants' answers was determ ined by running a one-w ay  

ANOVA on the number of response alternatives given by the children and the adults 

for each of the tested vowels. This analysis was m otivated by the idea th a t if the  

children had experienced difficulty in performing the task, they would have chosen 

numerically more response alternatives than the adults in the task. This analysis 

yielded no significant difference between the children's and the adults' overall 

number of response alternatives [F (5 5 ,3 ) = 1 .297 , p = .2 8 5 ] , suggesting th a t both 

the children and the adults responded to the task with the same level of 

consistency.

2 .3 . S um m ary

As the NPI children were not more likely than the NPI adults to choose 

inexplicable or inconsistent answers, the findings reported earlier can be taken as 

evidence for the SLM hypothesis that children are less likely than adults to 

assimilate L2 sounds and L I categories, at least as far as the English vowels in a 

bVt context tested here among Polish learners are concerned. There was a 

numerical trend for the NPI children to assimilate six of the eight L2 vowels with the  

corresponding native vowels to a lesser extent than the NPI adults, although this 

trend did not reach statistical significance.

In term s of the NPP children's and NPP adults' performances on the tasks

exam ined, the differences did not reach statistical significance either, although the

findings on perceptual sim ilarity for the NPP participants displayed a converse

pattern to that found for NPI children and NPI adults. The NPP children perceived

the tested L2 vowels as more sim ilar to the chosen L I vowels than the NPP adults
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did. In addition, the NPP children tended to perform in this task comparably to the 

NPI children. The NPP adults, in turn, differed significantly from the NPI adults in 

giving lower similarity ratings to the tested vowels.

Finally, the three-year-long migration experience effect on the predicted 

accuracy of perceptual similarity between L2 and L I sounds was found only in the 

performance of the NPI adults, who distinguished between the tested English and 

Polish vowels more accurately than the NPP adults did, especially as far as L2 

vowels that are acoustically close to L I vowels were concerned. NPI children did not 

significantly differ from NPP children in their perceptual assimilation of the L2 and 

LI vowels, suggesting that L2 children's perception of cross-linguistic phonetic 

similarity might show good accuracy levels from the start of L2 learning.

The results of the next two tasks indicate whether the differences in cross

language perception of Polish child and adult L2 learners are also to be noted in 

their discrimination and production of the (Irish) English vowels.

3. Categorical discrim ination

The principal hypothesis of this study in relation to L2 perception is that the 

ability to perceive differences between LI and L2 sounds, as measured by a cross

language perceptual task, predicts L2 perception abilities of learners with varying 

age of L2 learning and L2 experience. To determine the perception abilities in 

English of the Polish children and adults who participated in this study, a categorical 

discrimination task was designed in which the participants were asked to select an 

anomalous item out of triads of English minimal pair words.

As explained in the methodology chapter, unbiased non-parametric 

measures of response sensitivity—A prime {A') scores—were calculated for the 

purpose of analysing the categorical discrimination task (Snodgrass et a!., 1985). 

An >4 'score of 1.000 represented perfect discrimination of a contrast, while an A' 

score of 0 .500 and lower suggested performance at a chance level. The /\'scores
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were calculated for each of the five L2 vowel contrasts ( / i / - / i / ,  /ae /-/e /, / i / - /e / /  /u /-  

/:)/, and / d/ - /9 u / )  and six groups of participants (NPI adults, NPI children, NPP 

adults, NPP children, NS adults and NS children). Comparisons to age-matched 

English native speakers were included to ensure that the perceptual abilities of the 

L2 child and adult learners could be taken as a reflection of their L2 learning 

abilities, rather than being due to developmental differences.

It  should be noted that any findings of age effects in this task should not be 

construed as deriving from the child participants' possible inability to perform at the 

task as intended. All participants were required to pass a pre-test on similar stimuli 

to determine that they in fact understood the task (see Chapter 3 for details).

3.1. Predictions

Analyses of the results of the categorical discrimination task used the same 

variables as the cross-language similarity task, i.e. age of L2 learning and L2 

migration experience versus formal L2 learning experience. The main predictions 

with respect to this task were: 1) that child L2 learners would be better able than 

adult L2 learners to discriminate between tested L2 contrasts, and 2) that with 

migration experience this ability would be more accurate in both children and 

adults.

On the basis of the results of previous research (Best, 1995; Flege, 1995; 

Baker et a i ,  2002, 2008), as well as of the results on the cross-language phonetic 

similarity task in the present study, the following predictions for each of the five 

tested English vowel contrasts were made. First, the L2 contrasts / i / - /e /  and /ae/- 

/£ / were predicted to be easily discriminated by all Polish speakers, since they 

represent a vowel contrast that is based on a one-to-one relationship with the 

native vowel contrasts, / i / - /e /  and /a / - /e / ,  respectively, which should pose no 

discrimination difficulties for the Polish children and adults. Second, the (Irish)

English vowel contrasts / I / - / I / ,  / u / - / d/  and / D / - / a u / ,  which were perceived on a
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tw o -to -o n e  basis w ith  the  Polish vow els / i / ,  / u / ,  and /o / ,  w ere  expected  to  be 

difficu lt to d iscrim inate , since th e y  a re  confusable w ith  a single native  vow el sound. 

H ow ever, it was expected th a t th e  L2 contrast /u /- /:> / would be d iscrim inated  fairly

w ell, since one m e m b er o f the  p a ir— the  d istinct Irish  English vow el /:>'/— \s

presum ably  a 'n e w ' sound to Polish speakers, and as such would be perceived as a 

poor fit  to any L I category .

As was shown in th e  results of th e  c ross-language s im ila rity  task, m ost of 

the  tw o -to -o n e  L2 vow els w ere  perceived on w h a t PAM describes as a C ateg o ry - 

Goodness Assim ilation p a tte rn ; i.e . one of the  m em b ers  o f the  L2 contrast was  

perceived as a b e tte r perceptual fit  to th e  corresponding L I sound than  th e  o th er  

m em b er. This trend  was found in both NPI children and NPI adu lts , w ith a non

s ignificant tendency for NPI children to be m ore accurate  in th e  distinction o f the  

vow els included in the  / i / - / i /  and /o / - / s u /  vow el contrasts. Hence, th e  NPI children

w ere  predicted to  d iscrim inate  these sounds m ore accurate ly  than  NPI adults .

S ign ificant experience effects  w ere  noted fo r adu lt NPI learners and th e ir  

perception of cross-linguistic s im ila rity  of English vow els / e /  and /o /  w ith  Polish / e /  

and /o / .  Accordingly, it was predicted th a t NPI adu lts  would d iscrim inate  the  vow el 

pairs /a e / - /E /  and / o / - / a u /  m ore accurate ly  than  would NPP adu lts , a lthough both

groups w ere  expected to perform  re la tive ly  accurate ly , g iven the  categorization

p attern s  of th e  vow els w ith  corresponding L I categories. Further, the  d iscrim ination

of the  English vow el contrast / i / - / i /  was predicted to show th e  least experience

effect in all Polish learners , g iven the  findings from  the  cross-language phonetic

s im ila rity  task. Both English sounds w ere  perceived as com parab ly  s im ilar to Polish

/ i / ,  a lthough som e NPI children perceived English / i /  as being close to y e t a n o th er

L I vow el, Polish / i / ,  and overall rated the  vow el as less s im ilar to Polish / i /  than

NPI adults  did. F inally, it was predicted th a t, w ith  m igration  experience, it should be
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easier for Polish speakers to discrim inate th e  non-na tive  vowel contrast / u / - / ^ / ,  

since they  w ere  likely to have form ed a separate  L2 vowel category for / d/ ,

eventually  presum ably  perceiving the  vowel contrast on a Tw o -C a teg o ry  basis (in 

RAM's te rm s).  Tab le  4 .4 .  provides a s um m ary  of these predictions.

L2 contrast Categorization in 
PAM

L I relationsllip In itia l
discrim ination

Young
age

effect

M igration
experience

effect
N - N S ingle-Category T w o-to-one Hard Easier No

d iffe rence
/a e /-/£ / Tw o-C ategory O ne-to -one Easy No

difference
No

diffe rence
/  ! / - /£ / Tw o-C ategory O ne-to -one Easy No

diffe rence
No

diffe rence

/U /-/37 Categorized-
Uncategorized

T w o-to -one M oderately
hard

Easier Easier

/0 /- /3 U / Category-
Goodness

T w o-to -one M oderately
hard

Easier Easier

Table 4 .4 . Predictions for the categorical discrim ination task

3.2. Data analysis

The first question th a t  the  categorical d iscrimination task sought to answ er  

was w h e th e r  child L2 learners d iscriminated L2 sounds m ore accurately  than  did 

adult L2 learners— i.e. w h e th e r  the  NPI children m igh t be com parable  in the ir  

perform ance to an age -m atch e d  group of native  English-speaking children— and  

also w h e th e r  the  NPI children w ere  b etter  L2 perceivers than the NPP children.

To d e te rm in e  the  L2 perceptual abilities of th e  six partic ipant groups across  

the  five L2 vowel contrasts, the  Kruskal-W allis  test was applied. This non-  

param etr ic  test was used in place of o n e -w a y  ANOVA tests, since the assum ption of  

norm ality  for the  distribution of A'  scores for the  partic ipant groups in this study  

was not fulfilled (see Appendix 9 ) .  A significant group main effect was found for 

four of the  five L2 vowel contrasts: / i / - / i /  (X2 =  3 1 .2 9 ,  d f  =  5, p - . O O O ) ,  / i / - / s /  (xz =  

1 5 .6 2 ,  df =  5, p = . 0 0 8 ) ,  / u / - / d /  ( x 2 =  1 8 .3 7 ,  d f =  5, p = . 0 0 3 )  , and / d / - / 0u /  (X 2 =  

3 1 .5 7 ,  df =  5, p  =  .0 0 0 ) .  Selected pair-w ise com parisons on these vowel contrasts
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w ere then made between the groups of participants, using a series of Mann- 

W hitney U-tests. The vowel pair /a e /- /£ / was not discriminated significantly 

differently by any of the L2 learners in comparison to native speakers of English 

(p = .7 1 6 ) , suggesting that this L2 vowel contrast is not perceptually difficult for 

Polish speakers.

As shown in Table 4 .5 . below, the NPI children did not significantly differ 

from  the NPI adults in the discrimination of any of the tested vowel pairs. In the 

case of the vowel pairs / ! / - / £ /  and /a e /- /£ /, this result m ay have been caused by 

ceiling effects, as A' scores were high for both groups. The prediction about NPI 

children performing more accurately in the discrimination of the / i / - / i /  and / o / - / s u /

vowel contrasts because of their more accurate cross-linguistic perception of the 

vowels was thus not supported. In contrast, the prediction that NPI children's 

discrimination abilities would be comparable to those of age-m atched native 

speakers was corroborated for four of the five tested L2 pairs, with the exception of 

the / i / - / i /  contrast, suggesting that overall, NPI children discriminated between the 

tested L2 contrasts more accurately than NPI adults. In fact, NPI adults differed 

from their native English-speaking counterparts in the discrimination of two of the 

five tested L2 pairs, / i / - / i /  and /o /- /s u /.

Groups L2 contrast U -test p level Comparisons

N P I ch ild -N P I ad u lt all n.s.

NPP child-NPP ad u lt all n.s.

N P I child-NS child / I /- /I/ 36.500 .004 NPI child < NS child

N P I child-NPP child N - m
h h ls u l

35.500
27.000

.003

.001
NPI child > NPP child 
NPI child > NPP child

N P I adult-N S  adult N - m
h h ls u l

40.000
52.500

.007

.035
NPI adult < NS adult 
NPI adult < NS adult

N P I adult-N PP adult n i- i^ i
/U/-/37

13.500
24.500

.000

.001
NPI adult > NPP adult 
NPI adult > NPP adult

h h ls u l 24.500 .001 NPI adult > NPP adult

Table 4 .5 . M ann-W hitney U-tests fo r selected L2 perception comparisons
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Similarly, no significant differences were found between the NPP children  

and the NPP adults in term s of their discrimination of all the tested vowel pairs.

Once again, NPP children's discrimination of the vowel pairs / i / - / e /  and / u / - / d/  was

comparable to that of native speaking children in term s of accuracy, while NPP 

adults differed significantly from NS adults in discriminating all the tested vowel 

pairs.

The other question to answer in this task was that relating to an effect of 

migration experience on L2 perception. It  was predicted, on the basis of the results 

of the cross-language task, that the NPI adults in particular would show greater 

accuracy levels in L2 perception of all the tested vowel pairs than would the NPP 

adults. This prediction was indeed supported for four of the five L2 contrasts, with  

the exception of the / i / - / i /  pair- This vowel contrast showed low discrimination  

scores overall. As predicted, the contrast posed difficulty for all Polish learners, who 

performed at around a chance level in discriminating it (see Figure 4 .2 . below). I t  is 

notable, however, that the NPI children tended to perform better than any of the  

other Polish groups of learners in the discrimination of this difficult L2 pair, 

suggesting that at least some of these children may have been guided in 

performing at the discrimination task by their more accurate perceptual mapping of 

English / i /  on to Polish / i / .  Finally, NPI adults were successful in learning to

discriminate the vowels pairs / i / - / e /  and / u / - / d/  to native-like levels.
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Groups

Figure 4 .2 . Box plots fo r the discrim ination of th e  / i / - / i /  vowel contrast

3.3 . PAM: comparisons of perceptual d ifficulty for specific L2 contrasts

The predictions regard ing th e  categorical d iscrim ination  task in this study  

w e re  largely based on th e  ten e ts  of th e  Perceptual A ssim ilation  Model (B est, 1 9 9 5 ) .  

As discussed in C h ap ter 2, PAM claim s th a t L2 learners ' d iscrim ination  abilities  are  

guided by th e ir  ab ility  to perceive degrees of s im ila rity  betw een  L I and L2 sounds. 

On this basis, som e assim ilation  patterns  m ay lead to accurate  L2 d iscrim ination  

even by beginning L2 learners. Applied to this s tudy, PAM predicts th e  o rd er of 

perceptual d ifficu lty  for the five tested  contrasts (fro m  least to m ost d ifficu lt) as: 

/ ! / - / £ / ,  /£ / - /a e / ,  / u / - / ^ / /  /3 / - /8 U / ,  and / i / - / i / /  based on specific L 2 -L 1  re lationships

(see C hapter 2 , section 2 .2 . for exp la n a tio n ). In  o rd er to  d e te rm in e  w h e th er  

differences, in te rm s  of perceptual d ifficu lty, ex is t across th e  five vow el contrasts  

exam ined  in this study, the  results of th e  K ruskal-W allis  tes t reported  above w ere  

fu rth e r analysed , com paring each Polish partic ip ant group's A '  scores fo r each of 

th e  five vow el contrasts (e .g . th e  NPI adu lts ' m ean ranks fo r d iscrim inating  / i / - / i / ,

/a e / - /£ / ,  / ! / - / £ / /  / u / - / 3 / ,  and / d/ - / 8 u /  w ere  co m p a re d ). The  find ings of this analysis

m ostly support th e  ten e ts  o f PAM, a lth o u g h , co n tra ry  to  the  predictions, the



discrimination of the /u / - /^ /  contrast seems to have been more difficult for the 

Polish m igrant learners than the discrimination of the / d/ - / 9 u /  contrast. Also, NPP

adults' mean ranks were relatively erratic, while NPP children's mean ranks followed 

the predictions of the model fairly well (Table 4 .6 .) .

PAM'S order of 
perceptual 
difficu lty

N P I adult 
(K ruskal-W allis  

mean rank)

N PI child NPP adult NPP child

/! /- /£ / 51.58 42.20 17.67 36.00
(least d ifficult)

/ E / - / a s / 44.08 40.32 29.33 39.05

/U /-/3 / 43.50 39.70 15.94 30.65

/ d / - / 0 U / 44.38 43.12 16.00 16.70

/ i / 7 i / 37.12 38.25 27.72 17.75
(m ost difficult)

Table 4 .6 . The order o f perceptual difficulty for five L2 contrasts fo r Polish L2 learners

3.4. Sum m ary

The main hypothesis of this task, that is that the ability to perceive 

differences between L I and L2 sounds predicts L2 perception abilities, was partially  

corroborated in the study. Indeed, NPP adults, whose accuracy on the cross- 

linguistic task was the lowest, performed significantly less accurately in the  

discrimination of most of the tested L2 vowel contrasts, while NPI children, whose 

perception of similarities between the tested L I and L2 vowels was most accurate, 

discriminated such L2 contrasts comparably to age-m atched NS children.

No statistically significant differences were found between the perceptual 

abilities of NPI children and NPI adults, or between NPP children and NPP adults. In  

contrast, m igration experience benefited both adult and child L2 learners, although  

the extent of the benefit that accrued differed depending on the L2 contrast. Adult 

L2 learners with m igration experience tended to perform more accurately in the  

discrimination of those vowel contrasts that were not considered the most difficult 

in the light of native language phonology, while child L2 learners showed benefits of 

such experience across all L2 vowels. These findings are sum m arized in Table 4 .7 .
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Comparison of groups

Aqe effects
NPI children and adults none
NPP children and adults none
NPI children and NS children / i / 7 i /
NPI adults and NS adults / i / - / I / ,  /3/-/8U/

Experience effects
NPI children and NPP children /l/- /i/a n d  /d/ - / su/
NPI adults and NPP adults

/I/-/E /, /U /- /3 7 , and /3 /-/au/

Table 4.7. Results for the categorical discrimination task

4. Production

Another goal of this study was to determ ine w hether cross-linguistic 

sim ilarity perception explains and predicts the production abilities of L2 child and 

adult learners of different L2 experience. To determ ine the production abilities of 

the Polish learners of English who participated in this study, a delayed repetition  

task was designed, in which the same eight vowels were tested as in the previous 

tasks. The participants' productions of these vowels were evaluated in an 

intelligibility task by seven listeners, all of whom were native speakers of Irish 

English. The listener's responses were scored as either correct or incorrect. When 

the vowel intended by the participant and the vowel chosen by the listener 

m atched, the response was scored as correct. For each participant, the percentage 

correctness score for a vowel was the proportion of correct responses out of seven 

(seven listener evaluations). The total percentage correctness for all eight vowels 

was the average of the percentage correctness scores for the eight vowels.

The listeners showed very good agreem ent rates in the identification of the 

vowels. Of the 632 vowel tokens (79  participants x 8 vowels), all seven listeners 

agreed on 228 (3 6 % ) of the tokens. Another 151 tokens (2 4 % ) were uniformly 

identified by six listeners. The agreem ent rate varied across vowels and speakers,

ranging from 100%  for / e /  produced by NS adults, to 5%  for / d/  spoken by NPI

adults, as rated by at least six listeners. This suggests that disagreem ent among
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the listeners was caused by am biguity in the productions, rather than being due to 

listener factors.

4 .1 . Predictions

The main predictions for the delayed repetition task were sim ilar to those for 

the cross-language perception and the categorical discrimination tasks. More 

specifically, it was predicted: 1) that child L2 learners would be more accurate than 

adult L2 learners in their production of the tested L2 vowels, and 2) that L2 m igrant 

learners would produce the vowels more accurately than would formal L2 learners. 

On the basis of the results of previous studies (e.g. Tsukada et a!., 2005; Baker et 

a!., 2008) and the results of the cross-language perception task in the present 

study, the following predictions were made fo r the production abilities of Polish L2 

learners for each of the eight English vowels in the task (Table 4.8.).

Irish
English
vowel

SLM
categorization

L I
relationship
pattern

In itia l
production

Young age 
effect

Migration
experience
effect

/ i / Sim ilar Two-to-one Fair No difference Better
accuracy

/ I / Sim ilar Two-to-one Poor Better
accuracy

Better
accuracy

/ae/ Somewhat
sim ilar

One-to-one Fair Better
accuracy

Better
accuracy

/£/ Very similar One-to-one Good No difference No difference

/u / Sim ilar Two-to-one Fair No difference Better
accuracy

h i Distant Two-to-one Poor Better
accuracy

Better
accuracy

h ! Similar Two-to-one Fair No difference Better
accuracy

/3U / Somewhat
distant

Two-to-one Poor Better
accuracy

Better
accuracy

Table 4 .8 . Predictions for the delayed-repetition  task

First, it was predicted that all Polish speakers would most accurately produce

the English vowel / e/ ,  since it represents a good perceptual f it  to a single Polish

vowel category, as shown in the cross-language identification task. Similarly, the

vowel /ae/, perceived on a one-to-one basis across the two languages, was

predicted to be produced well by the Polish learners of English, albeit less
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accurately than /s /,  since /ae/ was found to be judged as a worse perceptual fit to a 

single native vowel category. In contrast, although the vowel / i /  was also perceived 

as a good instance of a single vowel category, this sound was perceived on a two- 

to-one basis in relation to Polish / i / .  That is, both members of the English vowel 

contrast / i / - / i /  were perceived as good members of the same Polish vowel 

category. Given that it caused more perceptual errors, this perceptual assimilation 

pattern might also make production of the two vowels more difficult than the 

production of vowels perceived on a one-to-one basis. Thus, although it was 

predicted that English / i /  would be produced more accurately than English / i / ,  it 

was also predicted that both of these vowels would not be produced more 

accurately than English /£ / and /ae/. Similarly, English vowels /u /  and /o / were 

perceived on a two-to-one basis and rated as relatively similar to a single LI 

category, hence their productions were expected to be less accurate, but still more 

intelligible, than productions of those L2 sounds that were perceived as 'new', or

rather distant from any LI category, i.e. the Irish English / d/  and /a u /. These two

vowel sounds were predicted to be produced poorly, especially by formal L2 

learners.

Finally, it was predicted that child L2 learners might be more accurate in 

their production of the tested vowels, since they were less likely than were adult L2 

learners to identify the tested vowels with similar L I categories. In addition, adult 

L2 learners with migration experience were predicted to produce the L2 vowels 

better than adult L2 learners without such experience. This prediction was based on 

the finding in which cross-language similarity judgements of the English vowels 

differed according to L2 experience in the group of L2 adults in this study. Finally, 

previous research suggests that young learners commonly benefit from L2 

experience to a greater extent than do adults in the development of L2 production 

skills (e.g. Tsukada et a!., 2005; Baker et a/., 2008). Thus, child L2 learners with
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migration experience were expected to show accurate L2 production of most of the 

tested vowel sounds.

4 .2 . Data analysis

As explained previously, the results of the delayed repetition task were 

determined by calculating the percentage of correct productions in terms of 

intelligibility of each participant's production of the eight L2 vowels, as judged by 

seven native speakers of English. Since initial tests of homogeneity of variances on 

the individual vowel productions revealed that similar variances could be assumed 

only for /u /,  /o / and / i /  vowels, non-parametric tests of analysis were applied in 

this task, where individual vowel productions were evaluated. Overall L2 production 

accuracy scores, however, did satisfy the assumption of equal variances (p = .0 85 ), 

and therefore were analysed using parametric ANOVA tests (see Appendix 10). The 

participant groups comprised NPI adults, NPI children, NPP adults, NPP children, NS 

adults and NS children. Again, native speaker comparisons were included in order 

to capture the learners' production abilities in the L2 rather than developmental 

differences.

To compare overall L2 production accuracy scores between the participant 

groups, a one-way ANOVA was performed on the data, yielding a significant effect 

of group [F (5 ,73)=  14.526, p= .000 ].  A post-hoc Bonferroni test revealed that NPI 

adults differed significantly from NS adults { p - . O O O ) ,  but not from NPP adults 

(p= .475) in their L2 vowel production. For their part, NPI children did not differ 

from age-matched NS children (p= .297 ),  but produced the tested L2 vowels 

significantly more accurately than did NPP children (p= .035). Overall, the 

production abilities of the NPI children and NPI adults did not differ significantly 

(p=1.000). As expected, NS children and adults did not significantly differ in their 

performance in this task either (p=1 .000 ),  although NS children scored somewhat 

lower in their production of the tested vowels (Figure 4 .3 .).
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Figure 4 .3 . Bar chart fo r overall mean production scores

To determ ine on what vowel productions the groups of children and adults 

differed, a series of M ann-W hitney U-tests  were performed. The results are 

sum m arized in Table 4 .9 ., indicating selected significant results for comparisons of 

groups. The data show that although NPI children and NPI adults did not differ in 

their production accuracy of the tested segments overall, they did significantly 

differ in their ability to produce two of the L2 vowels, English / i /  and Irish English

/ d/ .  I t  is notable that the English vowel / i /  was the perceptually challenging L2

sound th a t NPI children managed to perceive and discrim inate more accurately than 

any of the other Polish participants, and eventually produced it as intelligibly as

age-m atched native speakers. Sim ilarly, the specific Irish English vowel / d/  was

produced by NPI children to native-like levels, while NPI adults failed to produce 

this sound intelligibly enough for the native speakers to identify it. NPI adults, in 

fact, m anaged to perform accurately only in the production of those vowels that 

were acoustically close to L I sounds and that they also perceived as particularly 

good instances of native language categories, i.e. English / i / ,  /e /  and /o /. In term s
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of differences between NPP children and NPP adults in their L2 production, these did 

not reach significance in any of the tested vowels (p > .0 5 ) .

Groups L2 vowel l/-te s t p level Comparisons
N P I c h ild -N P I adult m 97.000 .005 NPI child>NPI adult

hi 105.000 .009 NPI child>NPI adult

N P I ch ild -N S  child N 54.500 .032 NPI child<NS child
/o / 55.500 .046 NPI chlld<NS child

N P I ch ild-N P P  child m 33.000 .003 NPI child>NPP child

hi 36.500 .005 NPI child>NPP child

/3U/ 32.000 .002 NPI child>NPP child

N P I adult-NS adult / I / 46.500 .017 NPI adult<NS adult
/ae/ 51.000 .021 NPI adult<NS adult
/u / 29.000 .001 NPI adult<NS adult

h! 6.000 .000 NPI adult<NS adult

/s u / 37.500 .003 NPI adult<NS adult

N PI ad u lt-N P P  adult / I / 45.000 .032 NPI adult>NPP adult
M 40.000 .016 NPI adult>NPP adult

Table 4 .9 . Results fo r production of th e  tested Ir ish  English vowels  
by selected participant groups

To further explore error pattern on the two L2 vowels that NPI children and 

NPI adults produced significantly differently, confusion matrices were created (Table 

4 .1 0 .) . Analyses of these matrices indicate that NPI adults' productions o f / d/  were 

misheard in approxim ately equal proportions with English /u / ,  / d/  and /s u /.  NPI 

children's productions did show sim ilar confusion patterns— however, to a much 

lesser extent, and with the m ajority of them  in fact producing this sound as 

intended.

Stimulus vowel 
(vow el elic ited)

Response vowels  
(vow el heard)

N / I / /£ / /ae/ /u / hi hi /s u / other

h! 22 33 21 20 4
16 57 5 16 6

m 41 53 6
9 80 4 7

Table 4 .1 0 . Confusion m atrix  fo r the productions of /  j /  and / I /  vowels by 
N P I adults (th e  firs t row ) and N PI children (th e  second row )

98



The vow el / i /  showed a concentrated  confusion p a ttern  in NPI adu lts , being 

m ost often  heard as / i / ,  unless produced as in tended . This finding points to the  

influence of the  NPI adu lts ' perception o f high s im ila rity  betw een the  tw o  vow els. In  

contrast, this vow el / i /  showed a s lightly  m ore diffuse confusion p a tte rn  in NPI 

children , being heard as / i / ,  /e/, and / u / ,  but only in a very  low n u m b er o f cases, 

th e re b y  indicating individual case confusion, ra th e r than  a sys tem atic  p a tte rn . Thus, 

NPI children w ere  shown to be m ore accurate  in th e  production of these  tw o  

challenging L2 vow els.

R egarding the  predictions on th e  e ffec t o f L2 exp erien ce, NPI children  

perfo rm ed  significantly  m ore accurate ly  than  did NPP children overa ll, and in the

production of th e  vow els / i / ,  /d /  and / 0 u /,  suggesting th a t th e  fo rm er had indeed  

benefited  from  L2 exp erien ce , regard less o f th e  predicted d ifficu lty  of acquisition of 

specific L2 sounds. In  fac t, L2 children in this study w ith  th re e -y e a r-lo n g  m igration  

experience  did not d iffe r s ignificantly  from  native  speaking children in th e ir  

production of the  tested  L2 vow els. NPI adu lts , for th e ir  p art, had a p p aren tly  

im proved only those productions th a t w ere  not re lated  to  'd is ta n t' L2 sounds, i.e. 

English / i /  and /o / .  W hile the  fo rm er L2 vow el / i /  w as produced a t levels about 

halfw ay betw een th e  accuracy of th e  L2 learn er w ith o u t natura lis tic  L2 experience  

and th a t of a native  speaker, th e  vow el /o /  w as produced in a n a tive -like  m a n n e r by 

the  NPI adults.

G iven the  foregoing findings on the  e ffec t o f L2 experience in th e  vow el 

production o f th e  NPI children and adu lts , fu rth e r analysis  was u n d ertaken , in which 

re lationships betw een th e  various d im ensions of th e  learners ' L2 experience  and L2 

production w ere  exp lo red .

4 .3 . Vowel production and L2 experience: some correlations

As discussed in th e  m ethodology ch ap te r, L2 experience data  w ere  also 

collected from  NPI children and NPI adu lts  through  a deta iled  background
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questionnaire, supported by a follow-up semi-structured interview. The data 

obtained included information, inter alia, on the participants' contact with their LI 

and L2 in diverse contexts, on their attitudes towards learning the sound system of 

English and, generally, their feelings about their migration situation. These data 

were explored in relation to the results of the production data reported in section 

4.2. (for a detailed summary of the questionnaire data elicited from the NPI 

participants, see Appendix 7).

Based on the findings of previous research into the effect of L2 experience 

on L2 speech learning of children and adults in naturalistic settings (e.g. Jia and 

Aaronson, 2003; Jia et ai., 2006, Aoyama e ta !. ,  2008), several potential predictors 

of performance were identified and subjected to a series of correlation analyses. 

The variables included: 1) age of first exposure to English, 2) the use of English 

with native speakers, 3) the use of English with non-native speakers, 4) the use of 

English with friends, 5) the use of English at work or at school, 6) total L I use (a 

sum of reported frequency of use of the native language with family, friends, at 

school or at work, in leisure time, and in passive activities in everyday life in 

Ireland), 7) the importance of sounding native-like, 8) attempts at imitating an 

(Irish) English accent, 9) happiness levels in Ireland, and 10) length of residence in 

Ireland.

Bivariate correlations between total production accuracy and all of the 

predictive variables were first obtained for each group. For NPI adults, one 

significant correlation emerged: those who started their English instruction earlier 

tended to perform better on the L2 production task (r= .-5 7 8 , p < .0 0 1 ). In the case 

of NPI children, better performance on the task was associated with a longer stay in 

Ireland (r= .5 15 , p < .0 5 ). When separate analyses for the production of each of the 

tested vowels were conducted, some further trends for NPI children emerged.

Those who produced the vowel / d/  more accurately tended to be younger upon

arrival in Ireland (r= -4 7 7 , p < .0 5 ) and reported speaking Polish less in their
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everyday life in Ireland (r= -4 7 3 , p < .0 5 ). Correlations related to the NPI children's 

production of the vowel / i /  (and other L2 vowels of this study) were found to be 

non-significant.

This relative lack of significant differences between NPI children and NPI 

adults in terms of their L2 learning experience (as correlated to their L2 vowel 

production) might not be surprising, for at least two reasons. First, the requirement 

in recruiting participants for this study was to match the NPI participant groups in 

their L2 learning experience as much as possible. Second, as discussed in Chapter 

2, L2 experience effects in L2 acquisition are notoriously difficult to determine, 

given the changeable nature of L2 learning experience and challenges related to its 

measurement.

Nevertheless, it might be considered noteworthy that, overall, NPI children 

reported significantly more use of English with friends than NPI adults did (t= 2 .2 4 , 

df=38, P - . 0 3 1 ) ,  and that frequent use of English with friends was associated in the 

sample (N =40) with greater use of English with native speakers { r - 7 4 5 ,  p<.01)  

and non-native speakers (r= 335 , p<.05), with more use of English at work or at 

school (r=460 , p<.001), and with less use of Polish (r= -3 4 5 , p<.05). In other 

words, the child L2 learners of this study seemed to enjoy a much more intensive 

contact with their L2 than their adult counterparts, mainly thanks to their 

friendships with both native and non-native speakers of English.

4.4 . Sum m ary

Age of L2 learning seemed to play a more prominent role in the production

task than was found to be the case for both the cross-language perception task and

the categorical discrimination task described earlier. This might be related to the

fact that the production task, more than the other two, is more similar to actual

language use and L2 learning experience. In particular, child L2 migrant learners

produced the tested vowels in a way that was comparable to the production of NS

children, including vowels that are perceptually different from any L I vowel
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category. Further correlation analysis suggested that their experience with learning 

the L2 differed from those of m igrant adults, as the child L2 migrants frequently  

used the language with their L2-speaking friends. Adult L2 m igrant learners, for 

the ir part, however, did not produce the tested vowels significantly differently from  

adult L2 learners w ithout naturalistic experience, especially in the cases of 'new ' L2 

sounds.

Finally, the predictions based on the results of the cross-language task were  

upheld to some extent by the results of the production task. First of all, NPI 

children did not differ significantly from NPI adults in their overall perception of 

differences between L I and L2 sounds, and neither did they differ in their overall L2 

production. However, NPI children rated sim ilarity between the tested L2 and L I 

vowels lower than NPI adults did, and were found to perform in a native-like way in 

the ir L2 production. In contrast, NPI adults produced the L2 vowels significantly less 

accurately than NS adults. The results are sum m arized in Table 4 .1 1 . below.

Comparison of groups
Age effects

NPI children and adults / I /  and / d/
NPP children and adults none

Experience effects
NPI children and NPP children I I I ,  /d/, and /0u/
NPI adults and NPP adults / I /  and h !

Table 4 .1 1 . Results fo r the  de layed-repetitlon  task

5. Relationships explored

The findings from the cross-language phonetic sim ilarity task, categorical

discrimination task, and delayed repetition task indicated th a t age of L2 learning,

L2 experience and native language phonology all affect how L2 sounds are

perceived and produced. First, it was found th a t age of L2 learning can affect how

relationships between L I and L2 sounds are perceived, and m ainly, how accurately

L2 sounds are produced. Second, migration L2 experience of about three years
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seems to influence the L2 vowel perception and production of both child and adult 

L2 learners, with children's performance more like that of native speakers in both 

domains, but mainly in L2 production. In terms of cross-language phonetic 

s im ilarity perception, L2 experience effects seem to be particularly notable in adult 

L2 learners.

To more fully explore the relationship between perception of cross-language 

phonetic sim ilarity and L2 perception and production, between-tasks comparisons 

and an examination of individual differences are presented in the next section.

5.1 . Perception of cross-language phonetic sim ilarity  and L2 speech 

learning

Although age of L2 learning and L2 experience were found to influence 

cross-language phonetic sim ilarity judgements, as well as L2 perception and 

production abilities, such effects were not found across the same vowels in each 

task. Table 4.12. summarizes the results and shows on which vowels the age and 

L2 experience effects were found in each of the three tasks performed in this study.

Groups Cross-language
perception

Categorical
discrim ination

Production

NPI child vs. NPI adult 
(age effects)

/ I /  and / d7 none / I /  and /3/

NPP child vs. NPP adult 
(age effects)

none none none

NPI child vs. NPP child 
(experience effects)

/37 / i / - / I /  and h l- la u l / I / ,  /d/, and / 0 u/

NPI adult vs. NPP adult 
(experience effects)

/£/ and / d/ /! /- /£ /, /U/-/37, and 
h l- la u l

/ I /  and /3 /

Table 4 .12 . Age and experience effects fo r the  th ree  tasks of th e  study

The summary of the results shows that the effects of cross-language 

sim ilarity perception among the participants in this study were most notable in the 

production of the specific Irish English vowel sound / d/  by the m igrant learners. NPI

children managed to acquire the sound to native-like levels in both their perception 

and production, while NPI adults were presumably still in the stage of form ing or
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'readjusting' an L2 category for the sound, and of finding ways of producing it. NPI 

children were also more accurate in their production of the vowel / i / ,  presumably 

thanks to their perceptual assimilation of the sound not only to the Polish / i / ,  but

also to an acoustically close Polish vowel /+ /. For NPI adults, the experience effects

were most notable in perception as well as production of the vowel / d/ .  Cross

language perception patterns, however, did not seem to be systematically related 

to L2 categorical discrimination and production by the L2 learners in this study, at 

least as far as their overall performance was concerned.

In order to explore whether qualitative analysis could shed more light on the 

role of cross-language phonetic similarity perception in L2 speech learning, an 

analysis based on individual differences between the groups and across the tasks 

was also undertaken. The outcome of this analysis is presented in the following 

section.

5.2. Ind iv idu al d ifferences in L2 speech learning

A further analysis of the data on the L2 discrimination and L2 production 

abilities of the participants in this study identified three different groups of learners, 

across age groups and experience levels: 1) a group consisting of L2 learners 

performing at good accuracy levels, as manifested by a performance falling within 

one standard deviation of age-matched native speakers' performance; 2) a group of 

L2 learners who scored within two standard deviations of the performance of age- 

matched native speakers, i.e. at a fair accuracy level; and 3) a group of L2 learners 

with low accuracy levels, performing below two levels of a standard deviation of the 

performance noted for native speaking children or adults. These groups, in addition, 

could combine low perceptual and productive abilities, low perceptual but high 

productive abilities, a reverse order of abilities, or high abilities in both L2 

perception and production. Table 4 .13 . below lists the combinations and numbers of 

participants in each of the groups.

104



L2 ab ility N P I adult N P I child NPP adult NPP child NS adult NS child

z II NJ o (N  =  2 0 ) (N = 9 )

oIIz

(N  = 10) (N  = 10)
Perception

good 7 16 0 4 7 8
fa ir 3 2 0 0 0 0

poor 10 2 9 6 3 2
Production

good 1 9 0 0 7 9
fa ir 3 5 0 3 2 1

poor 16 6 9 7 1 0
Good

perception 1 6 0 0 5 8
and

production
Poor

perception 9 1 9 3 1 0
and

production
Table 4 .1 3 . Ind iv idual differences in L2 vow el perception and production

The distribution of participants across ability groups reported in Table 4 .13 . 

indicates that child L2 learners were more likely than were adult L2 learners to 

discrim inate L2 sounds accurately, since they dom inated the 'good' group in L2 

perception; although some adults also performed com parably accurately in the 

task. This result m ight be surprising, considering the fact that no significant 

differences were found between NPI children and NPI adults in the category 

discrimination task when evaluated at a group level. A sim ilar trend was found for 

the production accuracy of the L2 learners, w here a much higher proportion of NPI 

children than NPI adults fell within the group o f'good producers'.

In  addition, the results suggest th a t there is a relationship between the two 

abilities of L2 learners. Indeed, a correlation analysis revealed a significant positive 

relationship between the learners' overall L2 perception and L2 production abilities 

(r= .3 4 6 , d f= 5 9 , p < .0 1 ) .  As shown in Table 4 .1 3 ., there were 6 out of the 20  

children and 1 out of the 20 adults who performed equally well in both perceiving 

and producing the English vowels, compared to age-m atched native speakers. To 

illum inate the individual learning paths of these 'high achievers', a more detailed  

picture of the learner group is presented below, followed by an illustration of a 

group of child and adult learners who perform ed poorly in both L2 domains.
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5.2 .1 . Child and adult L2 learners: individual learning paths

The group of successful L2 learners who participated in this study, in term s  

of th e ir overall accuracy in L2 perception and L2 production, was a highly proficient 

group of English learners (CEFR: between B2 and C2) whose first English language  

learning experience w ent back to the ir p re-teenage years (fo r most of them  to 

around seven years of age). These L2 children and adults gravitated tow ards  

English-speaking situations in the ir everyday life in Ire land , although frequent 

contact was also m aintained with the ir native language. The NPI children reported a 

predom inant use of English at school and with the ir English-speaking friends, who  

w ere more num erous than the ir Polish friends. S im ilarly, the one NPI adult who 

perform ed in a native-like  m anner in both L2 perception and production reported  

everyday use of English w ith native speakers a t work and with friends in her leisure 

tim e. I t  is notew orthy th a t she held a degree in English, and before coming to 

Ire land  at the age of 28 she had been taking intensive private lessons in English 

since the age of 10. At the tim e of the study, she had lived in Ireland for ju s t one 

year.

In  contrast, those NPI child and adult learners who showed low levels of L2 

perception and production abilities also tended to have lower English proficiency 

levels (CEFR: A1 to B2) and had mostly started to learn English in adulthood. They  

often reported difficulties with understanding Irish English and perceived learning  

English as a challenging task. I t  m ight be interesting to note, however, th a t they  

had lived in Ireland for four years, on average , and reported th a t they fe lt happy 

about the ir stay in Ire land . They seem ed to have been exposed to the ir native  

language more than to English in Ire land , using it with the ir fam ilies, numerous 

Polish friends, and also a t work. Likewise, the one child whose scores were low for 

both L2 perception and production reported m ore Polish language use in his life in 

Ire land  and having alm ost no Irish friends, although he had lived in Ireland for 

three years when the study was conducted.
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Most im portantly, the two NPI groups differed in the ir perception of 

sim ilarities between L I and L2 sounds. On average, the sim ilarity judgem ents of 

'h igh accuracy' learners clustered around the value of 3 (on a scale from 1, 

m eaning "no sim ilarity", to 7, meaning "identical"); i.e. they  did not assim ilate L2 

sounds into L I categories readily, although they perceived th a t there was a level of 

sim ilarity between certain L2 and L I vowels. In  contrast, 'poor accuracy learners' 

am ong the NPI adult and child L2 learners in this study rated the sim ilarity of the  

tested vowels conservatively, a t around a value of 3 .5 ., suggesting that they were  

moving along the scale from separating the sound systems of the two languages 

to ta lly  (tw o adult L2 learners reached a score of 2 for the overall fit index score of 

the  tested vowels) to perceptions of high sim ilarity between the two languages (one  

adult's overall fit index score equalled 5 ). In contrast, only one child L2 learner 

from  the 'good accuracy groups' rated sim ilarity between the L I and L2 vowels at 

around the value of 2, and none rated sim ilarity of the vowels above the value of 4.

5.3. Sum m ary

The findings reported in this chapter indicate that perception and production 

of L2 vowels are influenced by age of L2 learning, by (quality and quantity of) L2 

experience and, to an exten t, by perception of sim ilarities between L I and L2 

sounds. These results suggest th a t all three factors affect L2 speech learning. 

Individual differences for the participants in this study showed further age effects  

relative to the perception and production accuracy of L2 vowels, and suggested  

possible relationships between perform ances on the three tasks undertaken in the  

study.

In the following and final chapter of this thesis, the findings of the study are  

discussed, together with implications and suggestions for further research. 

Conclusions then com plete the thesis.
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Chapter 5

Discussion and conclusions

1. Introduction

The main aim of this study was to gain a better understanding of the effect 

of age, native language and L2 experience on the ability to acquire L2 sounds. More 

specifically, this study tested the hypothesis of Flege's SLM (1 9 9 5 ), which proposes 

that children may be more successful L2 speech learners than adults because their 

L I sound system is still evolving and therefore affects the form ation of new L2 

sound categories less. On the basis of their purportedly assimilating L2 sounds to 

L I categories less than adults do, children are predicted to be better able to 

perceive and produce L2 sounds accurately. Previous research testing this 

fundam ental hypothesis of the SLM model has been scarce, although two studies by 

Baker e f at. (2 0 0 2 , 2 008 ) have addressed the issue in the context of Korean 

bilinguals living in the U.S. Yet, as the author of the model him self has repeatedly  

emphasized (e .g . Flege and MacKay, 2 0 1 0 ), more research is needed to ascertain 

w hether L2 children indeed perceive the relationship between L2 and L I sounds in a 

different m anner. Such a finding would greatly add to our understanding of child- 

adult differences in the acquisition of L2 speech.

In the next section, a concise sum m ary of the findings related to each of the  

three tasks of the study is presented, followed by the discussion of the findings and 

suggestions for further research.

2. Summary of findings

The results of this study indicate that child L2 learners do perceive the  

relationships between L I and L2 sounds differently, and th a t judgem ents of 

perceptual sim ilarity, at least to some extent, predict and explain the L2 speech
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perception and production accuracy of these learners. However, other factors, such 

as native language phonology and (quality and quantity of) L2 experience also 

determine to what extent L2 sounds may be perceived and produced with native

like ability.

2.1. Cross-language phonetic similarity task

The cross-language phonetic similarity task established that Polish and 

(Irish) English vowels can be perceived on the basis of at least two types of 

relationships: that of a one-to-one relationship and that of a two-to-one  

relationship. For example, English /e / was perceived on a one-to-one basis with 

respect to Polish /e /, and English / i / - / i /  on a two-to-one basis with respect to Polish 

/ ! / .  The English vowels that were mapped onto Polish vowels on the basis of a one- 

to-one relationship were found to be easier to learn because of their similar 

categorical relationship to L I vowels, whereas vowels perceived on a two-to-one  

basis were shown to be more difficult for the L2 learners to acquire.

In addition, it was found that cross-language similarity perception is 

influenced by both age of L2 learning and L2 experience. Child L2 learners living in 

Dublin were less likely than their adult counterparts to perceptually associate LI 

and L2 sounds, as manifested by their lower goodness-of-fit ratings for the English

vowels / i / ,  I I I , /as/, /e /, /d / and / 0u/. Moreover, child L2 learners differed from 

adult L2 learners in their mapping of the specific L2 vowels / i /  and /d / into L I

categories. On the other hand, the child L2 migrant learners did not significantly 

differ from the non-immersion child L2 learners in their perception of cross- 

linguistic similarity in any of the tested vowels, suggesting that children may be 

more accurate in perceiving differences between L I and L2 sounds, regardless of 

their learning experience with the target language. Finally, significant differences 

were found between adult L2 migrant learners and adults without any immersion

109



experience, who generally judged all the tested L2 vowels as being very d ifferent 

from any L I sound.

2.2. Categorical discrimination tasl<

The categorical discrinnination task revealed that L2 perception abilities 

annong the participant groups in this particular study were also influenced by age of 

L2 learning and L2 experience. W hereas neither group of Polish child learners 

discriminated the L2 contrasts significantly differently from the Polish adult 

learners, L2 child learners with immersion L2 experience perceived four of the five 

L2 vowel pairs as accurately as did age-m atched native speakers. Adult L2 m igrant 

learners were, in turn, accurate in the discrimination of only those contrasts that 

were considered 'non-confusable' in respect of L I categories. As regards the L2 

experience effects, these were documented for the perception of most of the tested  

L2 contrasts. Thus, the results of the categorical discrimination task supported the  

prediction that L2 learners with a three-year-long immersion experience would 

discrim inate L2 contrasts more accurately than L2 learners w ithout such L2 learning 

experience.

2.3. Delayed-repetition task

The results of the delayed repetition task showed that child L2 m igrants  

were more accurate than were adult L2 migrants in the production of those L2 

vowels th a t they mapped differently, and that they were native-like when producing 

six of the eight L2 vowels tested in the task. For their part, adult L2 m igrants were  

not significantly superior in their production of L2 sounds when compared to adult 

learners w ithout immersion L2 experience, performing in a native-like m anner in 

the task only when producing three of the 'non-confusable' L2 vowels. Thus, the  

results of the delayed repetition task supported the prediction that L2 child 

participants in this study would become superior in their L2 production. However, 

the predictions about L2 production abilities of the L2 adult participants in the study
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were not borne out, because the two groups of adults did not significantly differ in 

the ir L2 vowel production.

3. Cross-linguistic perception: the age factor

The main goal of this study was to determ ine cross-language perception of 

Polish and specific Irish English vowels for both Polish children and adults. In  

addition, the study sought to determ ine w hether judgem ents of cross-language  

sim ilarity differed depending on age of L2 learning. Such a finding would indicate 

w hether perception of cross-language sim ilarity can explain differences documented  

in the eventual L2 perception and production abilities of children and adults.

The child L2 learners in this study were less likely than were adult L2 

learners—albeit to statistically non-significant levels—to perceptually associate most 

of the tested L I and L2 vowel sounds. Moreover, children differed from adults in 

the ir mapping of the / I /  and / j /  vowels into relevant L I categories, which suggests

th a t the perception of these specific L2 sounds was also influenced by age of L2 

learning. As Flege (1 9 9 5 ) and Baker et at. (2 0 0 2 , 2008 ) proposed, young L2 

learners may be more reluctant to assimilate L2 sounds into L I categories because 

the ir L I sound system is itself still evolving. As a result, child L2 learners may treat 

non-native sounds more independently from their L I categories. Hence, their lower 

fit index scores for the m ajority of the tested L2 vowels in this study. The /u /  and 

/o /  vowels, in turn, were judged to be more sim ilar to corresponding L I categories 

by children in this study, which m ight at first seem contrary to the assumption  

discussed above; however, it may also be the case that the children perceived 

these vowels in relation to their newly formed L2 categories rather than in relation 

to L I categories. As Trofimowich, Baker and Mack (2 0 0 1 ) showed, experienced L2 

learners are likely to form new L2 categories for L2 sounds that do not occur in 

the ir native language, and 'm erged L1-L2 categories' for highly sim ilar L I and L2 

sounds. The latter case describes a situation whereby L I categories are
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accommodated to process similar L2 sounds.  Such L2 sounds would then be 

perceived as good exemplars of the merged L1-L2 categories. Since the NPI 

children in this s tudy were shown to use English in a variety of contexts  frequently, 

i.e. they probably experienced rich L2 input in the course of their three years of 

residence in Ireland, they might have indeed established new L2 sound category for 

the novel sound /o/ , and merged L1-L2 category for the similar L2 sound /u / .  

Hence, one might argue,  the Polish migrant children's relatively high similarity 

judgement scores for the two L2 vowels. In contrast , the NPI adults,  being 

‘experienced LI users' ,  might have perceived similarities between the tested L2 and 

LI vowel sounds solely in respect  of their established LI sound categories. This 

tendency towards reliance on stable LI perceptual representations was even more 

apparent  in the performance of the Poles without any immersion L2 experience,  

who strictly differentiated between the two sound systems,  showing a kind of 

psychological bias towards perception of similarities between the two languages.  

However, as  was also shown in this s tudy,  cross-language perception does develop 

in adult learners as a result of naturalistic experience with the L2. After about three 

years of residence in Ireland, NPI adults were found to be more accurate in their 

perception of similarities and differences between LI and L2 vowels than were NPP 

adults. This is, in a broader sense,  in agreement  with the fundamental  claim of the 

SLM that  the learning capacities for L2 acquisition remain available across the life 

span (Flege, 1995).

One possible critical perspective on the inference tha t  children are less likely 

than adults to perceptually assimilate L2 sounds  to LI categories would be tha t  

children may simply be less able than adults  to perform cross-language perceptual 

tasks (cf. Baker et a!., 2002, 2008).  Perhaps the use of other  methods of 

measuring perceptual relationships between LI and L2 sounds might have been 

more revealing and appropriate in this study. For example,  Cebrian, Mora and 

Aliaga-Garcia (2010) have recently demons trated  the advantage  of combining a
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rated discrimination tasl< together with the perceptual assimilation task in reliable 

assessments of cross-linguistic perception. Baker et al. (2008) have suggested that 

more fine-grained rating scales should be used to make it possible to detect 

significant differences between children's and adults' perceptual goodness ratings. 

Also, Strange (2007) has advocated the use of an ordinal rather than interval scale 

of quantification in Lickert-scale judgements of similarity in this type of research. 

Finally, more direct techniques, such as those used in neuro-imaging studies, would 

probably have revealed greater nuances between the children's and adults' 

perception of cross-linguistic similarity (Sebastian-Galles, 2005). More research is 

clearly needed to determine which (combination of) methods might be best 

employed in studies that set out to investigate the effect of age in cross-linguistic 

perception.

Nevertheless, an examination of the data reported in this study still suggests 

that the child L2 learners perceived the discrepancies between L I and L2 sounds 

differently from the adults. First, the NPI children did not provide a higher number 

of inexplicable or inconsistent answers than the NPI adults, and therefore their 

overall lower cross-language similarity judgements can be considered valid 

reflections of the development of their sound system for the two languages. 

Second, the NPI children perceived greater similarities between the L2 / I /  and /o/

vowels and L I /+ / and /u /  vowels, respectively, because they had presumably

formed a merged L1-L2 category for the former L2 sound, and a separate L2 

category for the latter sound. It  is likely, however, that this L2 category still 

differed in some way(s) from the representations that monolingual speakers of the 

relevant languages develop (Flege, 1995). Third, the NPI children managed to 

distinguish between pairs of L2 sounds that are acoustically and perceptually similar

to single L I categories, such as / i / - / I /  and /d/-/0u /, to a greater extent than the

adults did, further suggesting greater perceptual sensitivity towards degrees of a
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match between sounds. Finally, children without any L2 immersion experience  

performed more accurately than their adult counterparts at the cross-language 

perception task, suggesting that children aged around 12 have a g reater capacity 

for performing such a task. In addition, this result m ay provide a general indication 

that children are more accurate cross-language perceivers than adults. These 

findings together indicate that at least one difference between child and adult 

naturalistic learners m ay be that child L2 learners are less likely to perceptually  

assimilate L2 sounds to L I categories.

4. Cross-linguistic perception and L2 perception

Another goal of this study was to determ ine w hether age differences found 

in cross-language perception would predict L2 learners' discrimination abilities. In  

other words, it was of interest in this study to find out w hether L2 children, given  

their more accurate ability to perceive differences between L I and L2 sounds, would 

also be better able to perceive differences between different L2 sounds. The results 

of the categorical discrimination task in this study revealed that, overall, neither 

group of Polish child learners discriminated the tested L2 contrasts significantly 

differently from the Polish adult learners; however, when compared to age-m atched  

native speakers on the discrimination of individual L2 contrasts, children with  

naturalistic L2 learning experience perceived four of the five L2 vowel pairs to 

native-like levels. These L2 contrasts included vowel pairs across the range of 

tested category assimilation patterns. Adult migrants, for the ir part, performed in a 

native-like m anner in the discrimination of three of the five tested L2 contrasts, all 

of which included L2 pairs falling within the Tw o-Category or Category-Goodness  

assimilation patterns. In  other words, the challenging Single-Category assimilation  

pattern did appear to hinder the adult learners' ability to discriminate between L2 

vowel pairs that were perceived as good m em bers of a single L I category. In  

addition, an investigation of individual differences revealed that many more m igrant
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children than  adults discrinninated all the vowel contrasts  within one standard 

deviation of the performance noted for age-matched native speakers.

The results of this s tudy agree  with previous research documenting the fact 

that,  as  they start  to learn an L2, children and adults may perceive L2 contrasts  

comparably well, but tha t  eventually children outperform adults in L2 perceptual 

tasks as their  experience with the ta rge t  language grows (Baker et a!., 2002,  2008; 

Tsukada e t  a!., 2005). It is striking tha t  after three years of residence in the  L2- 

speaking country, the migrant children in this s tudy had mastered  the 

discrimination of such difficult L2 contrasts  as  /o/-/au/  and / i / - / i / .  One recalls,

however,  tha t  these were also those  L2 pairs tha t  the NPI children perceived more 

accurately than the NPI adults in the cross-language similarity task. Their fit index 

scores for the vowels concerned showed a greater  distinction, suggesting tha t  the 

child L2 learners had formed, or had been forming, separa te  L2 categories for the 

vowels in the pairs, rather than subsuming them under an existing LI category.  In 

line with what  Flege (1995) predicts, establishing separa te  categories for L2 sounds 

might have helped the children to discriminate these and the other  tested L2 

contrasts  more accurately.

Yet, the discrimination of the / i / - / i /  vowel contrast  was generally difficult for 

all Polish participants in this study, and,  in fact, for some native speakers  as well. 

One explanation for this result may be tha t  the presented realization of the / i / - / i /  

cont rast  in the bVt context was not distinct enough.  An acoustic examination of the 

stimuli spoken by a young Irish female revealed tha t  the duration of the / i /  vowel 

was 136 milliseconds, while the duration of the / i /  vowel was 81 milliseconds. The 

difference in duration of the vowels thus corresponded to a s tandard ratio of long to 

short  English vowels (approximately 1.5:1) . Presumably, Polish learners of English, 

who have been shown to base their discrimination of the English contrast  primarily 

on duration,  rather than on spectral differences (Bogacka, 2004), might have 

lacked enough acoustic cues for its discrimination, and may have distinguished
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be tw een  th e  L2 vowels a t  abou t  chance  level. A second explanat ion may  be t h a t  the  

ta sk  w a s  simply difficult to perform.  However ,  all t h e  par t ic ipants  underw en t  a p re 

te s t  sess ion  (see  Cha p te r  3 for detai ls) ,  which ensu red  th a t  they  unders tood  the  

task.  Only those  par t icipants  who responded  accurate ly  and confidently in the  p re 

te s t  sess ion  were allowed to con t inue  with the  actual  categorical discr iminat ion 

task.  Also, the  fact  th a t  one  of the  con tras ts ,  t he  / i/ - / e/  vowel pair, was  

discr iminated to nea r  ceiling levels by all the  part ic ipants  s u g g e s t s  t h a t  both child 

and adul t  par t icipants  were  able to perform the  t a sk  as  intended.

Finally, a no the r  factor  probably contr ibuting to the  chi ldren 's  more  accura te  

discr iminat ion of the  individual t e s t ed  con t ra s t s  re la tes  to thei r  g r e a t e r  exposure  to 

na t ive - spe a ke r  input.  As shown in the  previous chap te r ,  t he  NPI children reported 

more  intensive contac t  than  the  NPI adul t s  with thei r  English speaking  peers ,  which 

might  have  c rea ted  p ressu re  for t h em  to learn to cope  with lexical dist inct ions 

involving even those  L2 vowel pairs t h a t  were  perceived a s  good instances  of a 

single LI sound.  Using their  L2 frequent ly ,  t h e  NPI children migh t  have acquired a 

larger  L2 lexicon containing m any  minimally contras t ing words,  which, in turn,  

might  have  support ed  thei r  more  a c cu ra te  discriminat ion of the  L2 vowels  (Best  and 

Tyler, 2007) .  Future research  into the  deve lopm en t  of L2 speech  perception in 

children and  adul ts  may  thus  need to systematical ly  control for such lexical 

var iables  a s  word frequency,  subject ive word familiarity, and  lexical ne ighbourhood 

dens i ty  (cf. Baker e t  at., 2008) .

In any  case,  the  resul ts  of this  s tudy  s u g g e s t  t h a t  children a re  more  accu ra te  

in c ross - language  similarity percept ion than  adults ,  and  th a t  this  ability, toge the r  

with rich L2 experience,  may  predict  and  explain thei r  more  accu ra te  categorical 

discr iminat ion of L2 sounds .
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5. Cross-linguistic perception and L2 production

The final goal of this piece of research was to determ ine w hether the ability 

to perceive differences between L I and L2 sounds also predicts L2 production skills. 

In other words, it was also of interest in this study to find out w hether child L2 

learners, given their more accurate performance at the cross-language perception 

task, would produce specific L2 vowels more accurately than adult L2 learners.

The results of the delayed repetition task showed that the child L2 m igrants  

were indeed significantly more accurate than the adult L2 m igrants in the 

production of those L2 vowels that they mapped differently, i.e. Irish English / d/

and / i / .  As hypothesized above, it is likely that the children had form ed new 

categories for these vowels, and for this reason produced the sounds with good 

intelligibility. Another reason for the children's significantly more intelligible 

production of the / d/  vowel m ight be related to the difference in the ir previous L2

learning. While the NPI adults had had some experience learning their L2 in the  

context of British or American English, the NPI children usually had come to Ireland  

without any or much formal L2 learning experience at all. This fact m ight have 

created an advantage for the children in the production of this Irish English vowel 

sound: they did not need to change their representation of the L2 sound, as m ight 

have been the case for the adults, who would have been taught to perceive and 

produce the vowel as an open-mid back unrounded vowel / a/ .  Put differently, when

acquiring the Irish English / d/ ,  the children's task m ight have been 'only' to

establish a new category for the L2 sound, whereas the adults m ight have first 

needed to tune into the new acoustic characteristics of the sound, shift its 

perceptual mapping, and only then attem pt to translate this new information into 

their production of the segm ent (cf. Escudero, 2 0 0 5 ). The high diffuse confusion 

patterns in the adults' productions of the vowel point to this direction of reasoning.
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In addition, the migrant children in this study were native-like in their 

production of six of the eight L2 vowels, and individual analyses revealed that a 

much higher proportion of the child participants than of the adults fell within the 

group of 'good producers'. Moreover, adults with a comparable length of residence 

in the L2-speaking country did not manifest a realization of the tested L2 sounds 

that was significantly better that that of adults without such a learning experience. 

They reached native-like accuracy in producing only three of the eight tested 

vowels: / i / ,  /e /  and /ae/. It  is to be recalled that these sounds were also those that 

were perceived by the adult learners as good exemplars of the corresponding native 

categories. This finding is in line with what Best et al. (2001) called the 'native 

language similarity effect'. This notion suggests that L2 sounds that are perceived 

as good exemplars of the native language categories are likely to share similarities 

in gestural realization, acoustics, phonotactics and other properties, which may aid 

their acquisition. In contrast, poor-fitting L2 sounds are likely to be perceived 

poorly and to constitute a more challenging learning task. Perhaps any 

improvement in learning to pronounce these sounds was so subtle in the adult L2 

learners that the evaluation used in this study (intelligibility ratings) did not detect 

it. A study by Munro and Derwing (2008) reported a similar concern with respect to 

beginning adult L2 learners of English from Slavic backgrounds, who resided in 

Canada.

Overall, the results of this study agree with previous research on age effects 

in L2 production, indicating that with the same length of residence in the target 

language country, children generally outperform adults in producing L2 sounds 

(Aoyama et al., 2008; Baker et a I., 2002, 2008; Jia et al., 2006; Piske et al., 2002; 

Tsukada et al., 2005). One possible explanation of this early advantage in L2 

speech production is that children, as shown in the cross-language perception task, 

may be less likely to identify L2 sounds with L I sound categories, and therefore 

more likely to produce them more authentically (Baker et al., 2002; 2008).
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Alternatively, children may receive r icher L2 input and seek  out  such input  more,  

which m ay  equip t h em  be t t e r  for the  a t t a in m e n t  of native-l ike L2 product ion. Jia 

and Aaronson (2003)  showed th a t  early learners  commonly  enjoy  L2 input  t h a t  is 

more  a b u n d a n t ,  intensive and varied than  th a t  en joyed  by late arrivals.  In a s imilar 

vein, Moyer (2008)  a rgued  th a t  early  exposure  to an L2 is related to a c om pound  of 

interact ing psychological,  social, and  cognitive factors.  For example,  children who 

use their  L2 more  with nat ive s peake rs  may  be likely to be more motivated towards  

the  L2, which,  in turn,  might  feed back into their  identification with the  l anguage  

and cul ture  of the  host  country.  Being enrol led in t a rg e t  l anguage  schools may  also 

expose  t h e m  to more  phonological correction and  feedback,  leading to more  

advanced  L2 product ion skills and  presum ably  a g r ea t e r  s e n s e  of a t t a inm e n t ,  

keeping thei r  motivat ion in relation to f requen t  L2 contac t  high. Dornyei (2005)  

fur ther  a dds  to this complexi ty by proposing th a t  successful L2 lea rners  a p p e a r  to 

reconceptual ise  their  ' ideal L2 se lves '  and 'ough t - to  L2 se lves '  such th a t  they 

visualize t h e m s e lv e s  a s  advanced  u se r s  of the  t a r g e t  l anguage  and ,  provided this  

ideal is in ha rm ony  with wha t  the  L2 learners  believe thei r  significant o the r s  expec t  

of them , such  a constellat ion m ay  aid their  successful  L2 acquisition.  Indeed ,  

quali ta tive ana lyses  of the  da ta  collected from the  high achieving Polish children in 

this  s tudy indicated th a t  t h e s e  learners '  ambi t ions  were  of ten directed towards  a 

c a ree r  and  life in which English language  would be used or  n e e d e d —such as  a 

c a ree r  as  an  English teache r ,  a t ransla tor ,  a p rogram m er ,  or a desire  to s tay in 

I reland pe rm anen t ly .  Further,  a s  reported by the  children both in the  

que s t ionna ires  and  follow-up interviews, their  pa ren ts  s e e m e d  to have ext remely  

high expec ta t ions  with regard to their  fu ture  and  their  English skills. A vas t  major ity 

of the  part icipating children reported an act ive everyday  e n c o u ra g e m e n t  on the  

pa r t  of their  pa re n t s  to m ake  use  of mult imedia  in learning English, and  to speak  

English with thei r  peers  as  much a s  possible. The Polish pa ren ts  were  reported to 

s t r e s s  constant ly  the  importance of English for thei r  chi ldren 's  fu ture  and  for good
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job prospects. Although these data are quite insightful, it is difficult to offer a 

reliable interpretation of the data in respect  of the children's superior production of 

L2 speech in this study. As MacIntyre, Mackinnon and Clement (2009) point out, it 

may be impossible to measure the concept  of possible selves in a meaningful and 

reliable way. In this study, it was observed tha t  all the participants, regardless of 

their L2 performance,  were highly aware of the importance of learning English for 

their lives, present  and future, which is not surprising considering their migrant 

realities within today's EU.

A further, not incompatible, reason for the Polish children's superior  L2 

speech production might have been tha t  their richer L2 input was related to their 

experience with the L2 lexicon. Baker and Trofimowich (2008) showed tha t  adults 

exposed to the L2 in a naturalistic environment for about  one year  were affected by 

lexical familiarity and frequency in their production of L2 vowels significantly more 

than were child L2 learners. In particular, this held true for vowels tha t  were 

dissimilar from any of the learners'  LI sounds.  The authors speculated tha t  thanks 

to the grea ter  and richer exposure to nat ive-speaker input, children might surpass 

adults in their progress through L2 word learning; as  a result, their L2 production 

might show progressively less influence of lexical and segmental  factors.

Finally, the reason why NPI children in the current s tudy were bet ter  at  L2 

sound production than were the NPI adults might be tha t  in the delayed-repetltion 

task used to determine their production ability, the children might have benefited 

from the auditory prompts more than the adults. It has been noted tha t  children 

may, in fact, have a bet ter  ability for mimicry than adults (Tsukada et  al., 2005).  

This possibility, however, would only further point to children's superior  ability to 

t ranslate their accurate perception of what  they hear into accurate production of it.

To summarize,  the child L2 learners in this s tudy were more likely to 

perceive differences between LI and L2 sounds and used the L2 with their English- 

speaking peers more,  which, in turn,  may explain their  superior production of L2
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vowel sounds. The adult L2 learners, in contrast, did not seem to progress in the 

production of most of the tested vowels after three years of migration experience in 

the L2-speaking country.

6. Age-related differences in L2 speech learning

In this study, age of L2 learning was found to influence cross-language 

similarity judgements, and also L2 perception and production. It was demonstrated 

that perception of similarity between L I and L2 sounds predicted L2 child learners' 

perception and production of the L2 sounds. However, the ability to distinguish 

accurately between L I and L2 sounds did not seem to be associated with L2 adult 

learners' production of L2 segments. In contrast, L2 adults' discrimination of L2 

sounds and perception of cross-language phonetic similarity did appear to be 

related. This finding partially corroborates the results of Baker et al.'s (2008) study 

with Korean-English bilinguals, who resided in the U.S. for about one year. The 

authors speculated that children are probably more successful L2 learners because 

their abilities for perceiving differences between L I and L2 sounds and for L2 

production seem to be closely related, while in older learners these abilities are 

associated loosely. This study points in the same direction from a different learning 

environment: that of migration, and that of a three-year-long residence in the L2- 

speaking country. Where the two studies disagree is in regard to the relationship 

between cross-language similarity perception and L2 categorical discrimination. In 

this study, the two abilities were related in both child and adult L2 learners. One 

might speculate that this finding may be related to the nature of the perceptual 

tasks. Although the perception of differences between L I and L2 sounds, and 

between L2 sounds, might not be qualitatively comparable, it is likely that the same 

perceptual mechanisms are used in making judgments of phonetic similarity and 

categorical discrimination. In this study, the two abilities were found to be related 

closely across age groups. In contrast, cross-language similarity perception and L2
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production are likely to be less directly related, considering tha t  the two skills—one 

involving motor control and the other  auditory processing—may be controlled by 

different mechanisms.  The specific learning experience of children, both in te rms of 

their previous and current language learning, may bring the two skills more closely 

together in child L2 learners. In any case, the findings of this present  research and 

the Baker e t  al. (2008) study demonstrate tha t  the SLM (1995), relating cross

language similarity perception to L2 speech learning, offers a valid account  of child- 

adult differences in L2 learning.

As expected,  this s tudy also demonstrated  a compounded effect of L2 

experience in L2 speech learning. Since, as  Flege (2008) noted, it is almost 

impossible to measure  input effects on L2 acquisition in a reliable manner,  it is hard 

to state exactly what  kind of L2 input was at  play in the L2 speech learning of the 

participants in this study. Yet, qualitative analyses of this and other  s tudies suggest  

tha t  L2 input which is massive, coming from native speakers  of the ta rge t  language 

and diverse contexts , aids advanced acquisition of L2 speech.  Indeed, those L2 

learners in this s tudy who used English with their friends a t  school or at  work on an 

everyday basis were also those who performed highest  in the language tasks. 

Further, and similarly to what  has emerged from previous research,  formal 

phonological training seemed to play a role in adult L2 speech learning in this s tudy 

(see Bongaerts e t  al., 1997; Cebrian, 2006; Moyer, 1999). This finding might be 

further interpreted as  a support for the SLM (1995) prediction tha t  those L2 

learners who can perceive differences between LI and L2 sounds,  i.e. assimilate L2 

sounds into LI categories less, because they were trained to at tain to subtle 

phonological differences between the two languages, can achieve native-like 

accuracy in L2 speech performance.

Another striking finding of this s tudy is tha t  tha t  the effect of age may not be 

separa ted  from the effect of proficiency level. We saw tha t  the qualitative analysis 

of the data presented here revealed tha t  the high-performing children were highly
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proficient bilinguals. Recent  imaging s tudies  have offered one  possible explanat ion 

for such effects:  "when  proficiency is high, the  prevai ling pa t t e rn  of l anguages  

acquired a t  different a g e s  is one  of overlapping ra the r  th a n  s e p a r a t e  neural  circuitry 

underlying LI and L2 performance"  (Wat tendorf  and  Fes tm an ,  2008 ,  p .6).  This 

would fur ther  s u gge s t  t h a t  the  highly proficient L2 lea rners '  pe rfo rmance  was  a 

reflection of the  s t a t e  of  their  LI and  L2 ca tegory  formation ,  while the  L2 learners  

of low proficiency in t h e  ta rge t  l anguage  kept  the  sound  s y s te m s  of the ir  two 

languages  s e p a ra te ,  leading to a unidirectional L1->L2 influence on t h e s e  learners '  

L2 speech learning. However,  this  a v e n u e  of resea rch  is still r a the r  inconclusive, 

and th u s  more  resea rch  is needed  to a d d re s s  the  ques t ion  of the  neurological 

dimension of L2 processing  by children and  adul ts .  The f indings from such research 

would also aid the  d e b a t e  on the  effects  of neurological  maturat ion  in L2 

acquisition.

Overall,  t h e  age  of onse t  was  shown to be a significant  predictor  of L2 vowel 

sound learning in this s tudy.  A ser i es  of correlat ion ana ly ses  reported in the 

previous chap te r  showed  th a t  the  younge r  the  lea rner  a t  the  t ime of arrival in 

I re land, the  more accurate ly  th a t  learner  performed in L2 vowel percept ion and  

product ion.  This finding may  be interpre ted  a s  being in line with the  notion th a t  L2 

deve lopm en t  does  not  s t a r t  or  finish a t  a part icular  m o m e n t  during L2 learners '  

maturat ion,  but  cont inues ,  given app ropr iat e  cont inuing input,  to develop  across  

the  lifespan. This view is also compatible  with explana t ions  for c a ses  of highly 

successful late L2 learners .

Polish adul ts  who c a m e  to I reland af ter  2004  often e xpressed  a wish to learn 

to s pe ak  English fluently and  to native-l ike levels. They even  formula ted  this  

ambit ion as  one of the  decis ive factors in choosing Ireland as  a dest ina t ion.  The 

resul ts  of this  s tudy  s u g g e s t  t h a t  within a relatively short  s tay  in the  ta rge t  

l anguage  country,  Polish adul t  migrants  m an a g e d  to advance  their  percept ion of 

English significantly, which is also likely to lead eventua l ly  to their  more accu ra te  L2
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production (Flege, 1995; Rochet, 1995). As for Polish children and their English- 

language ability, they benefited from the naturalistic L2 experience to such an 

extent that their perception as well as production of diverse (Irish) English vowels 

compared to that of native speaking children.

Taking these findings together, therefore, the process of L2 speech learning 

seems to be influenced by a variety of factors, from age of L2 learning, native 

language phonology, to quantity and mainly quality of L2 experience. The effect of 

native language phonology, as the analysis of individual L2 segments in this study 

shows, can be especially pervasive in learning certain L2 sounds, even for children 

with several years of stay in the target language country. The interesting finding of 

this study, situated within a specific context of EU migration, however, is that the 

use of native language was not found to be a significant predictor of L2 speech 

perception and production in child L2 learners. The NPI speakers reported frequent 

and extensive contact with their L I in their everyday life in Ireland, including NPI 

children who enjoyed opportunities to use their L I at school as well as in a Polish 

weekend school. Furthermore, frequent flights to Poland, summer holidays in their 

home country and communication via the Internet (e.g. Skype) with their family 

members and friends back in Poland were commonplace. This would suggest that 

despite such exposure to their L I, child L2 learners might not be affected by L I use 

during their L2 speech learning to the extent suggested by numerous studies with 

early L2 learners (Flege and MacKay, 2004; Flege, MacKay and Meador, 1999; 

Guion et al., 2000; Piske et a!., 2002). One reason for this might be that this study 

looked at L2 phonological acquisition of children as they were learning their L2, 

rather than in retrospect. The children's inevitably less extensive experience with 

the use and processing of the native language sound system, compared with adults 

and even early L2 learners who continue to use their L I often, may have led to a 

weaker interference with their L2 speech learning. However, individual analyses in 

this study did suggest that, in the case of some L2 sounds, such as the specific
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Irish English vowel / d/ ,  those children who were able to produce the segment to

native-like levels were also those who reported speaking their native language in 

Ireland less. Another explanation might be that at least some children in this study 

became dominant in their L2, or felt equally comfortable using their L I and L2, and 

therefore no measurable LI effects could be detected (Flege, 2003a; Jia and 

Aaronson, 2003; Grosjean, 1982).

7. Suggestions for further research

The primary aim of this study was to explore the effect of cross-language 

similarity perception on the L2 speech learning of children and adults. The study 

demonstrated that cross-language perception indeed partially predicts and explains 

the successful L2 perception and production of child L2 learners. Since previous 

research has paid little attention to direct comparisons of child and adult L2 speech 

learning, and cross-language perception in particular, more studies are clearly 

needed to further test the SLM (1995) hypothesis on the effect of L I sound system 

development in relation to L2 phonological acquisition. Speech perception studies 

have primarily focused on analysing infants and adults, despite the evidence that 

significant changes occur during childhood in terms of how the native language is 

perceived (Baker et al., 2008; Hazan and Barrett, 1999; Johnson, 2000). It  is 

important to investigate further how these changes impact on L2 learners' 

perception of similarities between L I and L2 sounds. In this regard, the challenge 

remains as to the most appropriate ways of measuring cross-language perception. 

According to Sebastian-Galles (2005), "future research will have to use all available 

methodological tools—only joint efforts including both behavioural and brain-based 

measures (as well as computer simulations) will make it possible to fully 

understand the way we perceive foreign languages" (p .561). A fascinating new 

avenue of research which might further help refine measures of cross-language 

phonetic similarity may be that being conducted into language-specific phonetic
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settings, investigating language-specific configurations of our vocal apparatus 

(Mennen et al., 2010).

In this current study, only limited stimulus material was employed. It  is 

important that further studies expand on other phonetic, phonotactic and prosodic 

contexts, segments, and suprasegmental features to investigate the effect of cross

language perceptual similarity on L2 speech learning. Speaker variation and 

processing demands could also be further manipulated in order to approximate 

more closely natural phonological processing and learning. In addition, a 

longitudinal design would be especially valuable in such investigations; it could 

systematically examine whether changes in cross-language similarity perception 

lead to changes in L2 speech learning of diverse L2 learners.

7.1. Im plications for PAM and SLM

The results of this study have several implications for the two L2 speech

learning models tested here. First, the hypotheses of the SLM (1995 ) were

supported in this study of migrant L2 learners. Children perceived the similarity

between L I and L2 vowel sounds differently from adults, and also, they were more

accurate in their perception and production of the tested L2 vowels. This finding is

significant for L2 speech research, since it provides a possible explanation for why

younger L2 learners are commonly more native-like in their L2 performance than

are adults. Second, the predictions of PAM (1995) were also borne out in this study,

both for experienced L2 learners and for child L2 learners. As with Guion et al.

(2000) and Baker et al. (2002, 2008), it has been shown that the model accurately

predicts the development of L2 speech perception. In particular, when both

members of an L2 contrast were perceived as good exemplars of two separate L I

categories, L2 learners' discrimination of the contrast was very good. On the other

hand, those L2 contrasts which were perceived as good members of a single L I

category were the most difficult to learn by all learners across age and L2

experience. Third, one finding of this study was that L2 contrasts which were
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perceived as unequally good m em bers of a single L I category were discriminated  

well; nevertheless, they were produced inaccurately. To expand PAM in term s of 

incorporating predictions of production accuracy could make the model suitable for 

explanations of the whole process of L2 speech learning, possibly also shedding 

some light on the question of the relationship between L2 perception and 

production abilities. Fourth, although a system atic investigation of lexical effects on 

L2 speech learning was beyond the scope of this study, the results both of the 

perception and the production tasks utilised in this study indicated th a t the 

children's presumably greater fam iliarity with m any m inim ally contrasting L2 words 

aided their accuracy in L2 performance. Therefore, both SLM and PAM might 

consider including the factor of L2 lexical developm ent as an explicit component in 

their theory building. Fifth and finally, qualitative data analyses carried out within 

the fram ework of the L2 speech models, such as those conducted in this study, and 

longitudinal in nature, m ight bring SLM and PAM closer to the most recent 

perspective of L2 learning as a dynam ic and nonlinear process. In  this view, during 

L2 learning, initial conditions and "attractor states" m ight be trend-setting for some 

tim e, but the learning process m ight be more accurately viewed as too complex to 

accurately predict, given the variety of interacting "lim ited resources" involved (De  

Bot, 2008; Lowie, 2010 ).

8. Conclusion

The main goal of this study was to determ ine w hether children are more 

likely than adults to perceive discrepancies between L I and L2 sounds, and w hether 

this ability m ight account for their more accurate L2 perception and production 

abilities. The results of this study suggest that children indeed are less likely to 

assimilate L2 sounds into L I sound categories, indicating that the interaction
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be tw een  the  nat ive and non-na t ive  phonet ic  s y s te m s  of child and adult  L2 learners  

forms a t  least  one  source  of chi ld-adul t  differences in L2 phonological  acquisition.

As bilingual children a re  in the  process  of building a phonet ic  s y s te m  in 

which new ca tegorie s  a re  being formed for all their  l anguages ,  they  a re  more  likely 

than  adul ts  to c rea te  s e p a r a t e  a n d /o r  m erged  sound ca tegori es  for thei r  LI and L2. 

Consequent ly ,  children a re  comm only  be t t e r  perceivers  and p roducers  of an  L2, 

a l though not  necessar ily native-like. This is because  their  perceptua l  m app ings  a re  

presum ably  based  on th e  a m o u n t  and  quality of linguistic input,  which will a lways 

differ for individuals with different  m o the r  tongues .  The kind of L2 input  to which 

children are  typically exposed  and  which they  s e ek  out ,  however ,  is likely to 

support  their  learning of L2 s o unds  to advanced  levels. Thus,  this  s tudy  r ep re sen t s  

one  possible explana t ion for chi ld-adul t  differences in L2 speech  learning,  and  adds  

to our  growing unde rs tand ing  of how LI and L2 languages  a re  organ ized in bilingual 

speakers .

Finally, from the  learner 's  prospect ive,  the  resul ts  of the  p re s e n t  s tudy  point 

to directions for (adult )  L2 lea rner s  to consider  in identifying s e g m e n t s  t h a t  are 

likely to pose a learning chal lenge  and  th a t  might  require  focused instruct ion.  This 

s tudy  may  also se rve  as  e n c o u r a g e m e n t  for all ELI migrant  l earners  and  families 

who arr ive in an L2-speaking count ry  for a medium-long s tay  in t h e  hope of, among  

o the r  l anguage  a reas ,  improving the  way they  produce the  t a r g e t  l anguage .  The 

resul ts  a re  positive for everyone  who pays a t t en t ion  to phonet ic  similarit ies and 

differences be tw een  sounds ,  and  who en joys  interact ing in their  l anguages,  

regard less  of how old they  a r e  upon their  arrival in the  L2-speaking country.
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A ppendix 1

Anglia P lacem ent Test

Anglia Examination Syndicate Limited

A  Cvnpany Rcpscvrd m  Cfvnpany 20«6325

r.T IX N A n O N U U  (NCtfiH lA N C U A rj / l!USI*ita EXAMS fo t srujcscs Of onm t la n c lm c e s

P LA C E M E N T T E S T
P A R T O N E

M a rk  th e  answ er sheet w ith  th e  c o r re c t le t te r .  D o  n o t  w r i t e  o n  th e  t e s t  p a p e r .

1. H ow  m a n y  s ta rs ?

A. e le v e n  B tw e lve C. e ig h te e n D. th ir te e n

2. F ind th e  o d d  o n e o u t.

A. b lu e B. l is te n C. re a d D. w n te

3 . F ind th e o d d  o n e  o u t.

A . in B. b e h in d C. u n d e r D. f lo w e r

4 . F ind  th e  o d d  o n e o u t.

A. yo u B. ye s C. he D. th e y

5 . M y b ro th e r  Is e le v e n  y e a rs  o ld  . . . . . . S e p te m b e r .

A. o n 8. a t C. in D . to

6 , J a n e ......................................................p la y in g  te n n is  no w .

A. h a s  B a m  C. a re  D. is
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7. W h ich  p lu re l is wrong?

A. p e a c h e s  B- c h ild re n  C. b a b y s  D. ta b le s

8 , W h a t t im e  is  5 .3 0  ?

A. f iv e  th ir ty  B. f iv e  a n d  a h a lf  C . th i r t y  p a s t  f iv e  D . f iv e  h a lf

9 . 1 a lv a y s ................................................... th e  b u s  to  s c h o o l.

A. ta k e s  B. a m  ta k in g  C. ta k e  D . ta k in g

1 0 ......................................................... d o e s  th e  f i lm  b e g in ?

A. W h o  B W h e n  C. W h e re  D . W h a t

2
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P LA C EM EN T TEST 
P A R T T W O

Mart:  t h e  en s ive r shecC w i th  th e  co r rec t  le t te r .  D o  n o t  w r i t e  o n  t h e  t e s t  p a p e r

11 . w h a t  is t h e  o p p o s i t e  o f  “ h a r d " ?  

A. s o f t  B. f a s t C. l i g h t D. p o o r

12 . W h a t  is th e  o p p o s i t e  o f  “ d i r t y " ?  

A. c h e a p  B. lose C c le a n D. ba ck

13 . T h e  b lu e  h a t  is h is  a n d  th e  red  h a t  Is 

A. o u r  B m y C. us D. m in e

14 . W h ic h  word is the  o d d  o n e  o u t?  

A. t o o k  B. v<ent C. s a y D. m a d e

15 . V^hich p lu r a l  is wrong?

A w o m e n  B. k n i r e s  C. b u t t e r f l i e s  D. m ic e

1 6 ......................................................... S a l ly  f in is h e d  h e r  work  y e t?

A. Has B. D oes  C. H a v e  D. Did

17 . T h a t  i s .............

A. b i g g e r  t h a n B. b ig g e s t

. m e a l  I ' v e  e v e r  e a t e n !

C. t h e  b i g g e s t D. b i g g e r

18 . T h e re  i s n ' t  . . 

A. s o m e B. lo t C. m a n y D. a n y

19. T h e  b a b y  was b o m ...................

A. in B. a t C. o n D to

3
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20. H e ............................................... his boa t w,tien the storm  began.

A. sails B. was sailing C. has sailed D. sail

21. I'd  rather . . . In a restaurant than a t hom e.

A. ate B. eating C. eat D. eaten

22. I f  your headache gets worse, . . .

A. I ' l l  phone B. 1 phoned C. I've  phoned D. I phone

23. You dosed the fron t d o o r , ............

A. d id n ’ t jpou? B. hadn t? C. a re n 't  you? D. haven t  you?

24. George is the o n e ............................................... is sitting a t the back o f the class.

A. v\*iich B v /ia t C. where D. v^o

25. The old woman used t o ........... ............................... very beautifu l.

A was B. be C. were D being
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PLACEMENT TEST 
PARTTHREE

Mark the answer sheet  wth the correct letter. Do n o t  w ri te  on  th e  t e s t  paper

26. What time d o e s  the  plane take  . . 7

A. through B. up C. off D. to

27. I .......................

A. haven 't  se e n B. not see ing C. didn 't  s e e D. a ren ' t  seeing

28. If I ................................................ French, I'd go and  live in France.

A. speak  B. spoke  C. h a d  sp o k e n  D. am  speaking

29. Which word is the  odd one out?

A. frightened B. afraid C. p leased D. worried

30. Which word is the  opposite o f 'd a n g e ro u s '?

A. happy B safe C. nice D. strong

31. This house  . .

A. built E. has built C. building D. was built

32. M y te a c h e r m a d e  m e ................................................ m ywork again.

A. doing B. done C. do D. did

33. I love cowboy films a n d ................................................ my brother.

A. so does  6 also is C. so are O. also do

34. A f te r ..................................  . . his meal,  he went upstairs for a rest.

A. finish B. finished C. finishing D. finishes

5
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35. The book wasn't v e ry ...............................................and I never fin ished it.

A. in terest B. in terested C. in terests D. in teresting

36. I would have bought th a t coat yesterday if i t ................................................cheaper.

A. vw^uld be B. had been C. was O. has been

A. redecorated B. redecorating C. redecorates D. redecorate

38. She is always cheerful and happy .

A. but B. despite C. hovvever 0. because

39. It's  no u s e .................................................... angry vwth babies. They do n 't understand.

A. tc ge t B gets C. got D. ge tting

40. “ Did you m ee t John?" asked Fred. /  Fred asked u s .............................................
3ohn.

A. did you m ee t B. we m et C. are we m eeting  D. if  we had m et
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V

P LA CEMENT TtST  
PARTFOUR

Q u e s tio n s  4 1 -4 6 . Read th is  s h o rt a rtic le  ta ke n  fro m  a n e w sp a p e r and answ er the 
qu e s tio n s  be low  M ark y o u r answers on the  answ er sh e e t. D o  n o t w r ite  o n  th is  te s t  
p a p e r.

A couple celebrating th e ir 25th wedding anniversary on the w est coast came across a 

rare loggerhead tu rtle  as they s tro lle d  along the bcach one evenirtg. The tu rtle  is on ly  

the second to  be found in B ritish  waters s/nce 1993. John and Rachel Martin saw  the 35 

cm tu rtle  being t>attered by waves, pu t i t  in  a large baking tin  and ca lled  the local 

aquarium. Jane Matthews, m anager o f  the aquarium, says th a t o rig ina lly  the turtle , a 

fem ale, was thought to  be in  good ermugh condition fo r  im m edia te  release, t>ut experts  

now th ink i t  should  tie given m ore tim e  to  recover. The tu rtle  w ill be re leased into the 

sea again, but the date fo r  th is  ftas been postponed un til the  creature has grown 

stronger. Meanwhile, the num ber o f  v is itors  fo  the usually qu ie t aquarium has a lm ost 

doubled as people queue to see the tem porary exh ib it in  its  spec ia lly  converted tank.

41 . H o w m a n y  tu r tle s  o th e r than th is one have be en  fo u n d  n e a r B rita in  in recent
years?

A. none B. one C. two D. th ree

42 . W h a t were John end R ache l M artin  do ing  when th e y  fo u n d  the  tu r t le ’

A. g e tt in g  m a rried  B .sw m m in g  C. lo o k in g  fo r  tu r t le s  0 hav ing  a walk

43 . W h a t will h a ppen  to  the  tu rtle  v^ien i t  is s tronger?

A. I t  will be g iven 6. I t  will be k e p t by C. I t  will be a llow ed D. I t  will be shown
back to  John and the  m a n a g e r o f  the to swim away. as a specia l
R achel M artin. a q u a n u m . e x h ib it.

4 4 . W hy is the re  so m uch in te re s t in the tu rtle?

A, because o f  its  B. because It's  C. because I t ’s D. because it 's
s ize u n co m m o n  weak fem a le

4 5 . W hich word in the s to ry  m e ans  the  opposite o f 'p e rm a n e n t'?

A. te m p o ra ry  B. u su a lly  C. o r ig in a lly  D. im m e d ia te

4 6 . W hich word in the s to ry  m e ans  the same as 'p u t o ff '?

A. converted  B b a tte re d  C. ca lled  D. po s tpon ed

7
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V

PLACEMENT TEST 
PART FIVE

Mark the answer sheet with the correct letter. Do no t w rite  on  th e  t e s t  p a p e r.

47. I wsh I ..............................................a sm alle r  nose .

A. have B. am  having C. had D. would have

48. Gold i s ..............................................valuable. It Is also beautiful.

A. too B. a s  well C. very much D. no t  only

49. It's high t i m e ............................................. out my desk.

A. clearing B. I cleared C. to clear D. clears

50. Y o u ..............................................b e t te r  go to the bank with th a t  cheque  today.

A. had B. should C. will D. ere

51. If I ..............  . . .  you. I'd go the police.

A. am B. be C. were D. would be

52. T h e ............................................. of the pipe I need  is 67cm

A. longer B length C. longest D. long

53. T h e ............................................. of China is abo u t  1.3 billion.

A. population B. populated  C. populate  D. populating

54. I'd ra ther  y o u ..............................................read my private diar/!

A. don 't  B. can’t C. didn't  D. won't

55 I'm sonry the a a o r s  have gone .  I'd l o v e .............................................. m e t  them .

A. would have B. I had  C. having D. to have

8

L - - ____________________
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55. lo o k ! There's parcel on the step. I t ........................................ . . le ft by the
postman

A. m ust be B. m ust have been C. should have D. should be being

57. The teacher wouldn't p u t ............ . the s tudent's poor work any
longer.

A. up fo r B. into C. up D. across to

58. N ever............................................... had such a terrible evening in m y whole life.

A. have 1 B. I've  C, I did D. I

59. Claire's g randm other takes care . .
are away

A to B. by C. for D. of

50. Neither David . ........... his sister ea t m eet.

A and B. nor C. also D. not

9
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Appendix 2 

Answer sheets 

I .  Cross-language phonetic similarity task

la  What does this word sound lil<e?

bity byty bety buty boty baty

lb  How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
< ---------------------------------------------------------------------------------------------- >

They are not a t all alike ®  They are a complete m atch©

2a What does this word sound like?

bity byty bety buty boty baty

2b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<    >

They are not a t all alike ® They are a complete m atch©

3a What does this word sound like?

bity byty bety buty boty baty

3b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
< ------------------------------------------------->

They are not a t all alike ® They are a complete m atch©

4a What does this word sound like?

bity byty bety buty boty baty

4b How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 6 7
<      >

They are not a t all alike ® They are a complete m atch©
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5a What does this word sound like?

bity byty bety buty boty baty 

5b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

6a What does this word sound like?

bity byty bety buty boty baty

6b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

7a What does this word sound like?

bity byty bety buty boty baty

7b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<    >

They are not a t all alike ® They are a complete m atch©

8a What does this word sound like?

bity byty bety buty boty baty 

8b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<    >

They are not a t all alike ® They are a complete m atch©
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9a What does this word sound like?

bity byty bety buty boty baty

9b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

10a What does this word sound like?

bity byty bety buty boty baty

10b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
< ------------------------------------------------->

They are not a t all alike ®  They are a complete m atch©

11a What does this word sound like?

bity byty bety buty boty baty

11b How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

12a What does this word sound like?

bity byty bety buty boty baty

12b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ®  They are a complete m atch©
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13a What does this word sound like?

bity byty bety buty boty baty

13b How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

14a What does this word sound like?

bity byty bety buty boty baty

14b How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©

15a What does this word sound like?

bity byty bety buty boty baty

15b How much is the English word (= the middle sound) like the Polish one?

1 2 3 4 5 6 7
< ------------------------------------------------ >

They are not a t all alike 0  They are a complete m atch©

16a What does this word sound like?

bity byty bety buty boty baty

16b How much is the English word (=the middle sound) like the Polish one?

1 2 3 4 5 6 7
<  >

They are not a t all alike ® They are a complete m atch©
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I I .  Categorical perception task

Which wo 

1.

2 .

3.

4.

5.

6 .

7.

8.

d is the odd one out?

2 3 ©

2 3 ©

2 3 ©

2 3 ©

2 3 ©

2 3 ©

2 3 ©

2 3 ©

Which word is the odd one out?

9. 1 2 3 ©

10. 1 2 3 ©

11. 1 2 3 ©

12. 1 2 3 ©

13. 1 2 3 ©

14. 1 2 3 ©

15. 1 2 3 ©

16. 1 2 3 ©

Which word is the odd one out?

17. 1 2 3 ©

18. 1 2 3 ©

19. 1 2 3 ©

20. 1 2 3 ©

21. 1 2 3 ©

22. 1 2 3 ©

23. 1 2 3 ©

Which word is the odd one out?

24. 1 2 3 ©

25. 1 2 3 ©

26. 1 2 3 ©

27. 1 2 3 ©

28. 1 2 3 ©

29. 1 2 3 ©

30. 1 2 3 ©

Which word is the odd one out?

31. 1 2 3 © 35. 1 2 3 ©

32. 1 2 3 ©

ro 1 2 3 ©

33. 1 2 3 © 37. 1 2 3 ©

34. 1 2 3 © 38. 1 2 3 ©
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Appendix 3

Protocol for the tasks administration

Once again, thank you very much for your time and help w ith our study.

The study has got three parts — the first two parts are looking at how you 
perceive/hear some English sounds, and the third part is about how you produce 
them. I t  is very im portant to know that this study does not look for right or wrong 
answers. Therefore, go by your first impression and spontaneous reaction when 
doing the tasks, please. They are all very easy to do, but if you have any questions 
at any moment, please, don't worry to ask.

Now let's start with the firs t task:

On the computer screen, you can see six Polish words. First, I would like you to 
read the words, out loud, one by one. Please take your tim e and concentrate on 
how you produce the words — specifically, how the middle sound (marked in red on 
the screen) sounds to you. Can you please read the Polish words now?

On the computer screen, you can also see symbols for eight recordings. These are 
English words that I would like you to listen to—one by one—and tell me which o f 
the Polish words you have ju s t read is sim ilar to the one you are going to hear in 
English. Also, I would like you to tell me how much you think the English word 
sounds like the Polish word you selected on a scale from 1 to 7. "1 " means 'not 
sim ilar at all' and "7 " means 'a complete match'. Please use the whole scale, as 
necessary. Again, focus only on the middle sound, and not how the words begin or 
end. You can listen to the English words as many times as you wish, and you can 
also read the Polish words again, if you like. Now let us move to a short practice 
session. What do you think — which Polish and English words/ their middle sounds 
are most similar? How much do you feel they are similar? Can we now move on to 
the actual experiment? Any questions before we start? This time, please give your 
answers in the answer sheet.

The next task  includes English words only. You will listen to three words 
pronounced by three different people. Your task is to say which o f the three words 
sounds different. Be careful though- there will also be cases when all three words 
are the same. I f  you th ink that the first word is different from the other two, please 
circle number "1 " in your answer sheet. I f  the second word is different, please circle 
number "2 "; if the third one is different, please circle number "3 "; and if you think 
that all three words are the same, circle the smiley face. Again, you can listen to 
the English words as many times as you wish. There will be a little  break halfway 
through this task, but if you want to stop earlier, it is perfectly OK. Just let me 
know. Now let us move to a short practice session. Can we now move on to the 
actual task? Any questions?

Finally, the th ird  task  is very short and easy. You will hear a sentence and I would 
like you to repeat it. I will record this, if that is OK. Listen to the sentence and say
it back to the microphone as if in a reaction: "And now I say____________for you".
There are 16 English sentences to repeat. Can we start now?

This was the last task. Well-done!
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Debriefing and  a f t e r- ta sk  semi-s t ruc tu red  interview

Thank you very much again for your  g rea t  help with our  s tudy.  What  we a re  looking 
a t  in this  s tudy  is how languages  are  perceived and  produced.  We would like to 
know, whether ,  pe rhaps ,  the re  a re  differences be tween  children and adul ts  in the  
way they perceive English, when  they  are  learning it as  a foreign language;  or how 
different people cope with learning the  sounds  of English af ter  they have  lived, for 
example,  in Dublin, for s o m e  t ime.  This is interest ing for us  because  in this  way we 
hope  to be t t e r  unde rs t and  wha t  ha ppe ns  in our  mind when we learn languages  and 
s ounds  of languages.

If interested ,  I will be happy  to email you the  resul ts  and  we can di scuss  which of 
the  t es ted  sounds  s e e m  to have  been especial ly challenging for you to perceive 
a n d /o r  produce.  Perhaps,  if you like the  idea, I could also email you s o m e  
mater ia ls ;  som e  links to webs i tes ,  where  you can listen to specific English sounds  
and  sen tences ,  and  pract ise  pronouncing them .

Overall,  how did you find the  tasks?

Do you think you knew/unders tood  all the  words used in the  exper iments?  

Quest ionna ire  — so you have lived in Dublin for ... Did you ever  live in a n o th e r  

Engl ish-speaking country before coming to I re land? You ment ion ...

Do you have  any  ques t ions  or  c o m m e n ts  before we finish?

Thank you very much again for your  t ime and help.

After the  session remarks :

1. How long?

2. Part ic ipant' s a t t i tude?

3. Was a nyone  present?

4. Were the re  any q u e s t io n s /m o m e n t s  t h a t  the  part icipant  did not  s e e m  to 
unde rs t and?

5. W ha t  were the  ques t ions / i s sues  t h a t  the  part icipant  raised during the  
session?
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Appendix 4

Stimuli for the perception and production tasks

Tested (Irish) English vowel sounds:

/ i / H I / £ / / a e /  / o / / 3 u / / u / /67

beat bit bet bat bought boat boot but

Polish key words used for the Cross-language identification task:

H I H I le i / a / / o / / u /

bity byty bety baty boty buty

An example of L2 minimal pair combinations (beat -  b it) for the Categorical 

discrimination task:

beat -  beat -  beat bit -  bit -  bit

beat -  bit -  beat bit -  bit -  beat

bit -  beat -  beat bit -  beat -  bit

beat -  beat -  bit beat -  bit -  bit
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Appendix 5

Categorical discrimination task: response distribution

Which word is the

odd one out?

1. 2

2. 1

3. 3

4. ©

5. 1

6. 3

7. 2

8. 2

Which word is the

odd one out?

24. 1

25. 3

26. 1

27. 1

28. 1

29. ©

30. ©

Which word is the odd 

one out?

9. ©

10. 2

11. 3

12. 2

13 ©

14. ©

15. 2

16. ©

Which word is the

odd one out?

31. 3

32. 1

33. 1

34. 2

35. 1

36. 1

37. 2

38. ©

Which word is the

odd one out?

17. 3

18. 2

19. 3

20. 3

21. 2

22. 3

23. 3
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Appendix 6

Questionnaires

Background questionnaire  

L2 speech perception and production study

Thank you fo r  agreeing to participate in the Polish Diaspora Project funded by the 
IRCHSS. It investigates the Polish people living in Ireland from  a number ofperspectives.
In this questionnaire we would like to ask you about your English language learning and 
use o f  Polish in Ireland. Most o f  the questions can be answered by ticking ( ^  one o f  the 
relevant boxes. In those cases where you need to write in an answer, you can use either 
English or Polish.

You will need about 10 minutes to complete the questionnaire.

ID code:

•S Your contact with English

1. How old were you when you first learned English?

2. W hen you first learnt English, did you enjoy it?

r res. r
3. (a) Are you taking any extra English classes now?

r Kes. r

(b) If  your answer is YES:

(i) W hat kind o f course is it? I

(ii) How many hours per week? I
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4. How often is it the case that when you speak English it is with

very often often sometimes not often never

Irish native speakers?

non-native speakers?

5. Who are the Irish people you speak to? {Tick more boxes i f  appropriate)

my fam ily my friends my colleagues 
from  work

people in shops, 
in the street...

other:

6. How often do you use English in the following contexts in Ireland?

English use always often sometimes not often never

with fam ily

with friends

in your free  time

at work

7. How much time a day do you spend on watching TV and listening to the radio/ music in 

English in Ireland?

more than 5 hours 3 to 5 hours 1 to 2 hours less than 1 hour no time

Your contact with Polish

8. What is the balance o f your use of Polish and English in your everyday life in Ireland?

much more Polish more Polish ha lf and ha lf more English much more English
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9. How often do you use Polish in the following contexts in Ireland?

Polish use always often sometimes not often never

with fam ily

with friends

in your free  time

at work

10. How much time a day do you spend on watching TV and listening to the radio/ music in 
Polish in Ireland?

more than 5 hours 3 to 5 hours 1 to 2 hours less than 1 hour no time

■® Your language motivation and attitudes

11 .How important is it for you to ...

very
important

important neither 
important nor 
unimportant

unimportant very
unimportant

speak English 
fluently?
sound as native
like as possible?

12. How easy do you find it to . ..

very easy easy neither easy 
nor difficult

difficult very difficult

learn English?

understand Irish 
English?

13. (a) Are there situations in which you feel uneasy speaking English?

r res. r
(b) If your answer is YES, can you describe such a situation?
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14. (a) Do you like speaking English?

r Y es. r

(b) If your answer is YES, can you say why?

(c) If your answer is NO, can you say why? I

15. How satisfied are you with your English pronunciation?

very satisfied satisfied neutral dissatisfied very dissatisfied

16. (a) Have you ever received advice on your English pronunciation? 

r  V es. r  N o.

(b) If your answer is YES, can you describe the kind o f advice?

17. (a) In private, do you try and imitate the (Irish) English accent?

r V es. r yVtt
(b) If your answer is YES, what exactly do you do?

18. How much would you like to become similar to the Irish people?

very much much neutral not not at all

19. (a) Overall, how happy do you feel living in Ireland?

very happy happy neutral unhappy very unhappy

(b) Can you say what makes you feel this way? (Please give details)
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20. Can you please complete the following sentences? ©  

a/ Learning English is important fo r  me because......

b/ What people who I  respect think about English is that.

c/ Whenever I  think o f  my future, I  imagine myself.

@ General background

^ ^  , V ma/e l~ /ema/e
2 1. Gender:

22. Date of arrival in Ireland: 1

23. Level of education attained:

r  V vocar/om/ F secom/an’ F te/t/af v

24. Present job: ...................................................................................

25. Other foreign languages besides English : (Please, indicate all the foreign languages 
you have ever learned resardless o f  your present proficiency in them)

V Gemja/7 V Fre^c/? V Ri/sshn f  of/jer/^

Thank you very much for your help, time and ideas!
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Background questionnaire 

L2 perception and production study

Thank you fo r  helping us with our project. It looks at Polish people, including children and 

teenagers like you, living in Ireland. We would like to ask you about your learning o f  

English and use o f  Polish in Ireland. Please, read the questions carefully and answer them 

by ticking ( one o f  the boxes. Sometimes you will have to write an answer in the boxes. 

You can use English or Polish fo r  your answers. This is not a test, so there are no “right ” 

or “wrong" answers. We are interested in how YOU see things.

You will need about 10 minutes to answer the questions.

ID code: I

<S Your contact with English

1. How old were you when you first learned English? I
2. W hen you first learned English, did you enjoy it?

V  Ves. V  N o.

3. (a) Are you going to any extra English classes now? (for example, private lessons, 
an English course outside o f school, extra English lessons in school)

r Ves. r

(b) If your answer is YES:

(i) W hat kind o f  classes? I

(ii) How many hours per week? I

4. How often is it the case that when you speak English it is with ...

very often often sometimes not often never

Irish people, fo r  
example, other Irish 
children/teenagers ?
people who are not 
from  Ireland?
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5. Who are the Irish people you speak to? (You can tick more boxes)

my fam ily my friends my teachers people in shops, 
in the street...

other:

6. How often do you speak English in the following situations in Ireland?

English use always often sometimes not often never

with fam ily

with friends

in your free time

at school

7. How much time do you spend watching TV and listening to music in English every day 

in Ireland?

more than 5 hours 3 to 5 hours I to 2 hours less than 1 hour no time

@ Your contact with Polish

8. Do you think you use more Polish or English in a normal day?

much more Polish more Polish ha lf and half more English much more English

9. How often do you speak Polish in the following situations in Ireland?

Polish use always often sometimes not often never

with family

with friends

in your free  time

at school

10. How much time do you spend watching TV and listening to music in Polish every day 
in Ireland?

more than 5 hours 3 to 5 hours 1 to 2 hours less than 1 hour no time
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@ Your language motivation and attitudes

11. How important is it for you to speak English well?

very important important neither important 
nor unimportant

unimportant very unimportant

12. How easy do you find it to . ..

very easy easy neither easy 
nor difficult

difficidt very
difficult

learn English?

understand the Irish 
people?

13. W hen you speak English, how important is it for you to sound like the Irish?

very important important neither important 
nor unimportant

unimportant very unimportant

14. (a) Are there situations in which you feel uneasy speaking English?

r Ves. r
(b) If your answer is YES, can you describe such a situation?

15. (a) Do you like speaking English?

r Ves. r  yva

(b) If  your answer is YES, say why.

(c) If  your answer is NO, say why. .

16. Do you try and imitate English sounds (e.g. by singing, repeating phrases you hear)?

r res. r

17. How much would you like to become sim ilar to the Irish people?

very much much neutral not not at all
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18. (a) How happy do you feel living in Ireland?

very happy happy neutral unhappy very unhappy

(b) Can you say what makes you feel this way? (Please give details)

19. Can you please complete the following sentences? © 

a/ Learning English is important fo r  me because........

b/ What my parents think about English is that...........

c/ Whenever I  think o f  my future, I  imagine myself.....

@ General background

20. How old are you? i
21. How old were you when you came to Ireland? I

22. What is your Mum’s job? I
23. What is your Dad’s job? I

24. Do you go to a Polish weekend school in Ireland? 

r Fes. r
25. (a) Have you leamt any other foreign languages besides English? {Please consider

all the foreign languages you have learnt in your life)

r res. r yi/c?.
(b) If  your answer is YES, which languages? 

r  r  G e/m a/7 V  Frenc/? V  R uss/a/? F  o t/ie r  |

Thank you very much for your time and help!
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Background questionnaire  

Polish children and adults  in Poland 

L2 speech perception and production study

Thank you fo r  agreeing to participate in the Polish Diaspora Project funded by the 

IRCHSS. It investigates the Polish people living in Ireland from  a number ofperspectives.

In this questionnaire we would like to ask you about your English language learning and 

some general information about yourself. Most o f  the questions can be answered by 

ticking ( one o f  the relevant boxes. In those cases where you need to write in an answer, 

you can use either English or Polish.

You will need about 3 minutes to complete the questionnaire.

ID code:

<2 Your contact with English

(a) Have you ever learned English?

V  Ves. r

(b) If  your answer is YES;

(i) How old were you when you first learnt English?

(ii) W hat kind o f  course was it?

2. (a) Are you taking any English classes now?

r  Ves. r

(b) If your answer is YES:

(i) W hat kind o f  course is it?

(ii) How many hours per week?

(iii) Is your teacher a native speaker o f  English?
r  Ves. r  N o.
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General background

^ , r  ma/e V ^ma/e
3. Gender:

4. Level of education attained (adults):

n  p/ima/y V vocat/ona/ l~ secom/a/y f  fertia/y’

5. Other foreign languages besides English: (Please, indicate all the foreign languages you 
have ever learned regardless o f your present proficiency in them)

V Ge/ma/j f ” French F  /iussian V of/ier:]̂

Thank you very much for your time and help!
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Appendix 7

Summary of questionnaire data 
(N P I participants)

I .  Use of English in everyday life in Ireland

Bar Chart Bar Chart

.!■ m
atoays sorBtnes rarefy

Use of English with farrity

■^f^adul
U^f^chld

afwaya often scre tres

Use of English with friends

Bar Chart Bar Chart

□ hflchid

a^ays very often often rarely never

Use of English in leisure time

□wcMd

always often son«tres rarely

Use of English at work/ at school

N.B. NPI adults (N^20); NPI children (N^20).
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Time spent on passive activities in English every day * Age groups Crosstabulation

Count
Groups

TotalNPI adult NPI child
Time spent on passive more tiian 5 hours a day 3 4 7
activities in English 3 to 5 hours a day 5 6 11
every day 1 to 2 hours a day 8 10 18

less than 1 hour a day 4 0 4
Total 20 20 40

Current English classes * Age groups Crosstabulation
Count

Groups
TotalNPI adult NPI child

Are you taking any extra yes 5 3 8
English classes? no 15 17 32
Total 20 20 40

Use of English with native speakers * Age groups Crosstabulation
Count

Groups
TotalNPI adult NPI child

Frequency of speaking very often 9 12 21
English with native often 7 6 13
speakers sometimes 4 1 5
Total 20 19 39

Relationship to native speakers * Age groups Crosstabulation
Count

Groups
NPI adult NPI child Total

Relationship to native informal 0 2 2
speakers formal 9 0 9

formal and informal 9 18 27
family/partner & formal and 
informal

2 0 2

Total 20 20 40

Use of English with non-native speakers of English * Age groups 
Crosstabulation

Count
Groups

TotalNPI adult NPI child
Frequency of speaking very often 5 5 10
English with non-native often 9 6 15
speakers sometimes 5 3 8

rarely 1 5 6
Total 20 19 39

171



Use of English/Polish in everyday life in Ireland * Age groups Crosstabulation

Count

Groups

TotalNPI adult NPI child
Balance of use of much more Polish 1 0 1
English/Polish in Ireland more Polish 4 4 8

half and half 9 12 21
more English 2 4 6
much more English 4 0 4

Total 20 20 40

I I .  Use of Polish in everyday life in Ireland

Bar Chart Bar Chart

D^nchld J ^ f lc h ld

always oftan tomstires

Use of Polish wfth fan^ly

aKvtys often tcrBtrBS rarely

Use of Polish with friends

Bar Chart Bar Chart

c3
0u

always often never

■  h ft adult
□ rf^chid

Use of Polish In leisure time

aKvays often sonBtres rarely never 

Use of Polish at work / at school

N.B. NPI adult (N^20), NPI children (N^20).
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Time spent on passive activities in Polish every day * Age groups Crosstabuiation
Count

Groups
TotalNPI adult NPI child

Time spent on passive more than 5 hours a day 2 2 4
activities in Polish 3 to 5 hours a day 5 7 12
every day 1 to 2 hours a day 4 7 11

less than 1 hour a day 4 2 6
no time 5 2 7

Total 20 20 40

I I I .  Attitudes and motivations

Importance of speaking English fluently* Age groups Crosstabulation

Count
Groups

NPI adult NPI child Total
Importance of speaking very important 15 11 26
English fluently important 5 8 13

neither important nor 
unimportant

0 1 1

Total 20 20 40

Importance of sounding native-like in English * Age groups Crosstabulation
Count

Groups
NPI adult NPI child Total

Importance of sounding very important 5 4 9
native-like in English important 9 4 13

neither important nor 
unimportant

4 7 11

unimportant 1 4 5
very unimportant 1 1 2

Total 20 20 40

Ease of learning English * Age groups Crosstabulation
Count

Groups
NPI adult NPI child Total

Ease of learning English very easy 4 7 11
easy 9 10 19
neither easy nor difficult 4 3 7
difficult 3 0 3

Total 20 20 40

Ease of understanding Irish English * Age groups Crosstabulation

Count
Groups

TotalNPI adult NPI child
Ease of understanding Irish very easy 0 6 6
English easy 7 11 18

neither easy nor difficult 6 2 8
difficult 7 1 8

Total 20 20 40
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Are there situations in which you feel uneasy speaking English? 

NPI adults NPI children

Most commonly mentioned kinds of uneasy situations:

• Formal contexts (at the doctor’s, job interviews etc.'
• Power relationships (at work)
• Telephoning
• Communication with English native speakers 

with strong Irish accent
• After a longlsh holiday in Poland

Long presentations at school 
Providing complex 
explanations to friends and/or 
teachers

Do you like speaking English?
NPI adults NPI children

Most common reasons for positive feelings about speaking English:

• Symbol of personal success and abilities • Preference of English to
• Access to different people’s opinions Polish

• Friends speak English
• ‘Nice’ and ‘fun’ language
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Feedback on English pronunciation (NPI adults only)

Frequency Percent Valid Percent
Cumulative

Percent
Valid yes 16 80.0 84.2 84.2

no 3 15.0 15.8 100.0
Total 19 95.0 100.0

Missing System 1 5.0
Total 20 100.0

Level of satisfaction with English pronunciation (NPI adults only)

Frequency Percent Valid Percent
Cumulative

Percent
... satisfied Valid

neither satisfied nor 
dissatisfied

5 25.0 25.0 25.0
7 35.0 35.0 60.0

dissatisfied 7 35.0 35.0 95.0
very dissatisfied 1 5.0 5.0 100.0

Total 20 100.0 100.0

Attempts at imitating (Irish) English accent * Age groups 
Crosstabulation

Count
Groups

TotalNPI adult NPI child
Attempts at imitating (Irish) yes 11 10 21
English accent no 9 10 19
Total 20 20 40

Attitudes towards the Irish and contentment about life in Ireland

Descriptives
Age groups Statistic

Levels of identification with NPI Mean 3.40
the Irish people adult Std. Deviation .681

Minimum 2
Maximum 5

NPI Mean 3.95
child Std. Deviation .826

Minimum 3
Maximum 5

Levels of happiness in NPI Mean 1.80
Ireland adult Std. Deviation .768

Minimum 1
Maximum 3

NPI Mean 2.20
child Std. Deviation .951

Minimum 1
Maximum 4

(1= very high 2=high, 3=neither high nor low, 4=rather low, 5=low)
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Reasons for feelings of happiness in Ireland:

NPI adults: NPI children:

Good job
Nice and friendly people 
Relaxed non-judgemental atmosphere 
Supportive working environment 
Quality of life 
‘Easy’ life
Ireland as a symbol of their life success 
Possibility to meet new people and cultures 
Contact with Polish friends

Nice and polite people 
Easier school 
Possibility to learn English 
well
New friends
Lifestyle
Happy parents
Feelings of being at home

Main reasons for the importance of learning English:

NPI adults NPI children

Current life and work in Ireland 
Access to good job opportunities 
Hope of keeping a job which 
requires the use of English 
International communication and travels 
Means of getting to know new cultures

Better job opportunities in the 
future (both in Ireland, Poland 
and elsewhere)
Communication with peers and 
other people

Count
Ideal L2-self * Age groups Crosstabulation

Groups
NPI adult NPI child Total

Ideal L2-self Having a job in Poland, where 
use of English is required

3 2 5

Living in Poland 3 1 4
Having a job, where use of 
English is required

4 8 12

Living in Ireland 2 1 3
Living in an English-speaking 
country

2 2 4

Travelling and communicating 
with diverse people

1 0 1

Changeable/ other 4 6 9
Total 19 20 39

176



Appendix 8

Cross-language phonetic similarity task: group statistics

Descriptive statistics
Overall fit index score

N IVIean
Std.

Deviation
Std.
Error Minimum MaximumGroup

NPI adult 20 3.42 1.025 .229 2 5
NPI child 20 3.26 .841 .188 1 5
NPP adult 9 2.41 .949 .316 1 4
NPP child 10 3.20 .535 .169 2 4
Total 59 3.18 .927 .121 1 5

Test of Homogeneity of Variances

Overall fit index score

Levene Statistic df1 df2 Sig.

1.614 3 55 .197

ANOVA

Overall fit index score

Sum of Squares df Mean Square F Sig.

Between Groups 6.669 3 2.223 2.831 .047
Within Groups 43.192 55 .785

Total 49.861 58

Multiple Comparisons

Overall fit index score: Tul<ey HSD

(1) group (J) group
Mean Difference 

(l-J) Std. Error Sig.

95% Confidence interval

Lower Bound Upper Bound

NPI adult NPI child .160 .280 .940 -.58 .90

NPP adult 1.014' .356 .030 .07 1.96

NPP child .225 .343 .913 -.68 1.13

NPI child NPI adult -.160 .280 .940 -.90 .58

NPP adult .854 .356 .089 -.09 1.80

NPP child .065 .343 .998 -.84 .97

NPP adult NPI adult -1.014' .356 .030 -1.96 -.07

NPI child -.854 .356 .089 -1.80 .09

NPP child -.789 .407 .225 -1.87 .29

NPP child NPI adult -.225 .343 .913 -1.13 .68

NPI child -.065 .343 .998 -.97 .84

NPP adult .789 .407 .225 -.29 1.87
*. The mean difference is significant at the 0.05 level.
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Multiple Comparisons
Individual fit index scores: Tukey HSD

Dependent 
Variable (1) group

Mean
Difference

(l-J)
Std.
Error

95% Confidence Interval

(J) group Sig. Lower Bound Upper Bound

Fit index NPI adult 
beat

NPI child 

NPP adult

.400

1.044

.599

.760

.909

.520

-1.19

-.97

1.99

3.06

NPP child -.500 .733 .904 -2.44 1.44

NPI child NPI adult -.400 .599 .909 -1.99 1.19

NPP adult .644 .760 .831 -1.37 2.66

NPP child -.900 .733 .612 -2.84 1.04

NPP adult NPI adult -1.044 .760 .520 -3.06 .97

NPI child -.644 .760 .831 -2.66 1.37

NPP child -1.544 .870 .296 -3.85 .76

NPP child NPI adult .500 .733 .904 -1.44 2.44

NPI child .900 .733 .612 -1.04 2.84

NPP adult 1.544 .870 .296 -.76 3.85

Fit index NPI adult 
bat

NPI child 

NPP adult

.600

1.417

.493

.626

.619

.120

-.71

-.24

1.91

3.08
NPP child 1.550 .604 .061 -.05 3.15

NPI child NPI adult -.600 .493 .619 -1.91 .71

NPP adult .817 .626 .564 -.84 2.48

NPP child .950 .604 .403 -.65 2.55

NPP adult NPI adult -1.417 .626 .120 -3.08 .24

NPI child -.817 .626 .564 -2.48 .84

NPP child .133 .717 .998 -1.77 2.03

NPP child NPI adult -1.550 .604 .061 -3.15 .05

NPI child -.950 .604 .403 -2.55 .65

NPP adult -.133 .717 .998 -2.03 1.77

Fit index NPI adult 
boot

NPI child 

NPP adult

-.250

.539

.573

.728

.972

.880

-1.77

-1.39

1.27

2.47

NPP child -.550 .702 .862 -2.41 1.31

NPI child NPI adult .250 .573 .972 -1.27 1.77

NPP adult .789 .728 .701 -1.14 2.72

NPP child -.300 .702 .974 -2.16 1.56

NPP adult NPI adult -.539 .728 .880 -2.47 1.39

NPI child -.789 .728 .701 -2.72 1.14

NPP child -1.089 .833 .563 -3.30 1.12

NPP child NPI adult .550 .702 .862 -1.31 2.41

NPI child .300 .702 .974 -1.56 2.16

NPP adult 1.089 .833 .563 -1.12 3.30
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Multiple Comparisons
Individual fit index scores: Tukey HSD

Mean
Difference

95% Confidence Interval

Dependent Std. Lower
Variable (1) group (J) group (l-J) Error Sig. Bound Upper Bound

Fit index NPI adult NPI child .350 .463 .874 -.88 1.58
bought

NPP adult 1.678 ,588 .030 .12 3.23

NPP child .100 .567 .998 -1.40 1.60

NPI child NPI adult -.350 .463 ,874 -1.58 .88

NPP adult 1.328 .588 ,120 -.23 2.88

NPP child -.250 .567 .971 -1.75 1.25

NPP adult NPI adult -1.678' .588 .030 -3.23 -.12

NPI child -1.328 .588 .120 -2.88 .23

NPP child -1.578 .673 .100 -3.36 .20

NPP child NPI adult -.100 .567 .998 -1.60 1,40

NPI child .250 .567 .971 -1.25 1.75

NPP adult 1.578 .673 .100 -.20 3.36

Fit index NPI adult NPI child -1.450 .660 .137 -3.20 .30
but in relation 

to buty NPP adult -1.122 .838 .543 -3.34 1.10

NPP child -.100 .809 .999 -2.24 2.04

NPI child NPI adult 1.450 .660 .137 -.30 3.20

NPP adult .328 .838 .980 -1.89 2.55

NPP child 1.350 .809 .350 -.79 3.49

NPP adult NPI adult 1.122 ,838 .543 -1.10 3.34

NPI child -.328 .838 .980 -2.55 1.89

NPP child 1.022 .960 .712 -1.52 3.56

NPP child NPI adult .100 .809 .999 -2.04 2.24

NPI child -1.350 .809 .350 -3.49 .79

NPP adult -1.022 .960 .712 -3.56 1.52

Fit index NPI adult NPI child .900 .686 .560 -.92 2.72
but in relation 

to boty NPP adult .628 .871 .889 -1.68 2.94

NPP child -.450 .841 .950 -2.68 1.78

NPI child NPI adult -.900 .686 .560 -2,72 .92

NPP adult -.272 .871 .989 -2.58 2.04

NPP child -1.350 .841 .384 -3.58 .88

NPP adult NPI adult -.628 .871 .889 -2.94 1.68

NPI child .272 .871 .989 -2.04 2.58

NPP child -1.078 .997 .703 -3.72 1.56

NPP child NPI adult .450 .841 .950 -1.78 2.68

NPI child 1.350 .841 .384 -.88 3.58

NPP adult 1.078 .997 .703 -1.56 3.72
*. The mean difference is significant at the 0.05 level.
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Multiple Comparisons
Individual fit index scores: Tukey HSD

Dependent
Variable (1) group (J) group

Mean
Difference

(l-J)
Std.
Error Sig.

95% Confidence Interval

Lower Bound Upper Bound

Fit index NPI adult NPI child .650 .570 .666 -.86 2.16
bet NPP adult 2.078' .724 .029 .16 3.99

NPP child .900 .698 .574 -.95 2.75

NPI child NPI adult -.650 .570 .666 -2.16 .86

NPP adult 1.428 .724 .211 -.49 3.34

NPP child .250 .698 .984 -1.60 2.10

NPP adult NPI adult -2.078’ .724 .029 -3.99 -.16

NPI child -1.428 .724 .211 -3.34 .49

NPP child -1.178 .828 .491 -3.37 1.02

NPP child NPI adult -.900 .698 .574 -2.75 .95

NPI child -.250 .698 .984 -2.10 1.60

NPP adult 1.178 .828 .491 -1.02 3.37

Fit index NPI adult NPI child .500 .617 .849 -1.14 2.14
boat NPP adult 1.683 .784 .151 -.39 3.76

NPP child .850 .756 .676 -1.15 2.85
NPI child NPI adult -.500 .617 .849 -2.14 1.14

NPP adult 1.183 .784 .438 -.89 3.26

NPP child .350 .756 .967 -1.65 2.35

NPP adult NPI adult -1.683 .784 .151 -3.76 .39
NPI child -1.183 .784 .438 -3.26 .89
NPP child -.833 .897 .789 -3.21 1.54

NPP child NPI adult -.850 .756 .676 -2.85 1.15
NPI child -.350 .756 .967 -2.35 1.65

NPP adult .833 .897 .789 -1.54 3.21
Fit index NPI adult NPI child 1.250 .650 .231 -.47 2.97

bit in relation to NPP adult 1.894 .825 .111 -.29 4.08
NPP child .150 .796 .998 -1.96 2.26

NPI child NPI adult -1.250 .650 .231 -2.97 .47

NPP adult .644 .825 .863 -1.54 2.83

NPP child -1.100 .796 .516 -3.21 1.01

NPP adult NPI adult -1.894 .825 .111 -4.08 .29

NPI child -.644 .825 .863 -2.83 1.54

NPP child -1.744 .945 .263 -4.25 .76

NPP child NPI adult -.150 .796 .998 -2.26 1.96

NPI child 1.100 .796 .516 -1.01 3.21

NPP adult 1.744 .945 .263 -.76 4.25
*. The mean difference is significant at the 0.05 level.
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Appendix 9

Categorical discrimination task: group statistics

Overall A' score 

Descriptive statistics

Group N Mean Std. Deviation Std. Error Minimum Maximum

NPI adult 20 .8944 .04510 .01008 .79 .99
NPI child 20 .8835 .03048 .00681 .83 .96
NPP adult 9 .7733 .05164 .01721 .70 .86
NPP child 10 .8107 .06441 .02037 .72 .89
NS adult 10 .9356 .02295 .00726 .90 .96
NS child 10 .9106 .05635 .01782 .84 1.00
Total 79 .8745 .06612 .00744 .70 1.00

Test of Homogeneity of Variances

Overall A' score

Levene Statistic df1 df2 Sig.

3.287 5 73 .010

Exploratory box plots of overall A ’ scores for individual participant groups

1.00-

0.90-

rak_«> o
fl) 0.80”  u 
O o
(A 

'<

0.70“

0.60-

NRaduK NR child adult NF=P child NS adult NS child

Groups
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Kruskal-Wallis Test
Individual A ’ scores

group N Mean Rank

A' score NPI adult 20 37.12
beat-bit NPI child 20 38.25

NPP adult 9 27.72

NPP child 10 17.75

NS adult 10 62.70

NS child 10 59.85

A' score NPI adult 20 51.58
bet-bit NPI child 20 42.20

NPP adult 9 17.67

NPP child 10 36.00

NS adult 10 42.30

NS child 10 34.25

A' score NPI adult 20 44.08
bet-bat NPI child 20 40.32

NPP adult 9 29.33

NPP child 10 39.05

NS adult 10 41.75

NS child 10 40.00

A' score NPI adult 20 43.50
boot-but NPI child 20 39.70

NPP adult 9 15.94
NPP child 10 30.65
NS adult 10 53.05
NS child 10 51.55

A' score NPI adult 20 44.38
boat-bought NPI child 20 43.12

NPP adult 9 16.00

NPP child 10 16.70
NS adult 10 60.90

NS child 10 49.00

Total 79

Test Statist!cs®'*’

A' score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Chi-Square 31.293 15.621 2.896 18.371 31.565
df 5 5 5 5 5
Asymp. Sig. .000 .008 .716 .003 .000

a. Kruskal Wallis Test

b. Grouping Variable: group
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Mann-Whitney U Test
Comparisons between NPI adults and NPI children: categorical discrimination of individual L2 
pairs

Test Statistics*’

A' score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 
Wilcoxon W 

Z
Asymp. Big. (2-tailed) 
Exact Big. [2*(1-tailed 

Sig.)]

189.000
399.000 

-.313 
.754

.779"

147.500
357.500 
-1.502

.133

.157"

179.000
389.000 

-.608 

.543

.583"

180.500
390.500 

-.538 
.591

.602"

189.500
399.500 

-.286 

.775

.779"

a. Not corrected for ties.

b. Grouping Variable: NPI adult/ NPI child

Mann-Whitney t/ Test
Comparisons between NPI children and NS children: categorical discrimination of individual L2 
pairs

Test Statistics'”

A' score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 
Wilcoxon W 

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed 
Sig.)]

36.500
246.500 

-2.871
.004

.004"

79.500
134.500 

-.928 

.353

.373"

99.500
154.500 

-.023 
.982

.983"

67.500
277.500 

-1.466

.143

.155"

87.000
297.000 

-.575 

.565

.588"

a. Not corrected for ties.

b. Grouping Variable: NPI child/ NS child

Mann-Whitney U Test
Comparisons between NPI children and NPP children: categorical discrimination of individual L2 
pairs

Test Statistics*’

A' score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 

Wilcoxon W 

Z

Asymp. Big. (2-tailed)

Exact Big. [2*(1-tailed 
Sig.)]

35.000

90.000 

-3.165

.002

.003"

84.500

139.500 

-.701 

.483 

.502"

95.000

150.000 

-.230 

.818 

.846"

76.000

131.000 

-1.071

.284

.307"

27.000

82.000 

-3.251

.001

.001"

a. Not corrected for ties.
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Test Statistics*’

A' score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 35.000 84.500 95.000 76.000 27.000

Wilcoxon W 90.000 139.500 150.000 131.000 82.000

Z -3.165 -.701 -.230 -1.071 -3.251

Asymp. Sig. (2-tailed) .002 .483 .818 .284 .001

Exact Sig. [2*(1-tailed 
Sig.)]

.003" .502" .846" .307" .001"

b. Grouping Variable: NPI chlld/NPP child

IVIann-Whitney 1/ Test
Comparisons between NPI adults and NS adults: categorical discrimination of individual L2 pairs

Test Statistics'*

A' score 
beat-bit

A' score 
bet-bit

A’ score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 

Wilcoxon W 

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed 
Sig.)]

40.000

250.000 

-2.674

.007

.007"

73.500

128.500 

-1.228

.220

.248"

91.500

146.500 

-.395 

.693 

.713"

72.500

282.500 

-1.243

.214

.231"

52.500

262.500 

-2.122

.034

.035"

a. Not corrected for ties.

b. Grouping Variable: NPI adult/NS adult

Mann-Whitney U Test
Comparisons between NPI adults and NPP adults: categorical discrimination of individual L2 pairs

Test Statistics'’

A’ score 
beat-bit

A' score 
bet-bit

A' score 
bet-bat

A' score 
boot-but

A' score 
boat-bought

Mann-Whitney U 

Wilcoxon W 

Z

Asymp. Sig. (2-tailed)

Exact Sig. [2*(1-tailed 
Sig.)]

70.000

115.000 

-.971 

.331 

.365"

13.500

58.500 

-3.730

.000

.000"

60.500

105.500 

-1.477

.140

.167"

24.500

69.500 

-3.121

.002

.001"

24.500

69.500 

-3.129

.002

.001"

a. Not corrected for ties.

b. Grouping Variable: NPI adult/NPP adult
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Appendix 10

Delayed-repetition task: group statistics

Descriptive statistics

Overall production score

Group N Mean Std. Deviation Std. Error Minimum Maximum

NPi adult 20 .6457 .13709 .03065 .38 .84
NPI child 20 .7101 .13014 .02910 .45 .89
NPP adult 9 .5460 .09759 .03253 .39 .66
NPP child 10 .5716 .08210 .02596 .39 .68
NS adult 10 .8916 .07997 .02529 .77 .98
NS child 10 .8148 .08596 .02718 .64 .95
Total 79 .6938 .15504 .01744 .38 .98

Test o f Homogeneity of Variances

Overall production score

Levene Statistic dfl df2 Sig.

2.022 5 73 .085

ANOVA

Overall production score

Sum of Squares df Mean Square F Sig,

Between Groups .935 5 .187 14.526 .000
Within Groups .940 73 .013

Total 1.875 78

Overall production score: homogeneous subgroups 

Tukey HSD

group N

Subset for alpha = 0.05

1 2 3 4

NPP adult 9 .5460

NPP child 10 .5716

NPI adult 20 .6457 .6457

NPI child 20 .7101 .7101

NS child 10 .8148 .8148

NS adult 10 .8916

Sig. .284 .743 .235 .574

Means for groups in homogeneous subsets are displayed.
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Multiple comparisons
Overall production score: Bonferroni

(1) group (J) group
Mean 

Difference (l-J) Std. Error Sig.

95% Confidence Interval

Lower Bound Upper Bound

NPI adult NPI child -.06431 .03588 1.000 -.1732 .0446

NPP adult .09978 .04554 .475 -.0384 .2380

NPP child .07412 .04394 1.000 -.0592 .2075

NS adult -.24588' .04394 .000 -.3792 -.1125

NS child -.16900’ .04394 .004 -.3024 -.0356

NPI child NPI adult .06431 .03588 1.000 -.0446 .1732

NPP adult .16409' .04554 .009 .0259 .3023

NPP child .13844’ .04394 .035 .0051 .2718

NS adult -.18156’ .04394 .001 -.3149 -.0482

NS child -.10469 .04394 .297 -.2381 .0287

NPP adult NPI adult -.09978 .04554 .475 -.2380 .0384

NPI child -.16409 .04554 .009 -.3023 -.0259
NPP child -.02565 .05213 1.000 -.1839 .1326

NS adult -.34565’ .05213 .000 -.5039 -.1874

NS child -.26878’ .05213 .000 -.4270 -.1106

NPP child NPI adult -.07412 .04394 1.000 -.2075 .0592

NPI child -.13844' .04394 .035 -.2718 -.0051

NPP adult .02565 .05213 1.000 -.1326 .1839
NS adult -.32000’ .05074 .000 -.4740 -.1660

NS child -.24313’ .05074 .000 -.3971 -.0891

NS adult NPI adult .24588' .04394 .000 .1125 .3792

NPI child .18156’ .04394 .001 .0482 .3149

NPP adult .34565' .05213 .000 .1874 .5039

NPP child .32000' .05074 .000 .1660 .4740

NS child .07687 .05074 1.000 -.0771 .2309

NS child NPI adult .16900' .04394 .004 .0356 .3024

NPI child .10469 .04394 .297 -.0287 .2381

NPP adult .26878' .05213 .000 .1106 .4270

NPP child .24313' .05074 .000 .0891 .3971

NS adult -.07687 .05074 1.000 -.2309 .0771

*. The mean difference is significant at the 0.05 level.

Test of Homogeneity of Variances
Individual production scores for all groups

Levene Statistic d fl df2 Sig.

production; bet 2.658 5 73 .029
production: bat 5.765 5 73 .000
production: boat 5.368 5 73 .000
production: but 3.269 5 73 .010
production: bought .962 5 73 .447
production: beat 3.366 5 73 .009
production: boot 2.204 5 73 .063
production: bit 1.231 5 73 .303
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Exploratory box plots of ‘bet’ productions for individual participant groups

j5l i
O

NRadult h«^chid NF^aduK M=Pchid NSaduK NSchId

Groups

Exploratory box plots of ‘bat’ productions for individual participant groups

D

l^a d u K  r«^chad ^«V’ aduK NSsduR NSchhj

Groups

Exploratory box plots of ‘boat’ productions for individual participant groups
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Exploratory box plots of ‘but’ productions for Individual participant groups
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Exploratory box plots of ‘beat’ productions for Individual participant groups
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Kruskal-Wallis Test
Individual production scores

group N Mean Rank

production: bet NPi adult 20 39.25

NPI child 20 36.82

NPP adult 9 37.44

NPP child 10 40.05

NS adult 10 55.20

NS child 10 34.90

Total 79
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Kruskal'Wallis Test
Individual production scores

group N Mean Rank

production: bat NPI adult 20 29.12

NPI child 20 41.10

NPP adult 9 36.39

NPP child 10 43.05

NS adult 10 47.40

NS child 10 52.35

production: boat NPI adult 20 34.30

NPI child 20 43.70

NPP adult 9 38.61

NPP child 10 17.50

NS adult 10 58.60

NS child 10 49.15
production: but NPI adult 20 29.32

NPI child 20 44.88

NPP adult 9 24.61

NPP child 10 23.65

NS adult 10 70.45

NS child 10 51.35

production: bought NPI adult 20 44.48
NPI child 20 32.72

NPP adult 9 24.50

NPP child 10 35.75

NS adult 10 51.60

NS child 10 52.20

production: beat NPI adult 20 43.80

NPI child 20 36.30

NPP adult 9 30.33

NPP child 10 26.10

NS adult 10 48,00

NS child 10 54.40

production: boot NPI adult 20 31.58

NPI child 20 37.42

NPP adult 9 32.83

NPP child 10 35.15

NS adult 10 60.30

NS child 10 53.00

production: bit NPI adult 20 34.32

NPI child 20 53.40

NPP adult 9 19.50

NPP child 10 25.60

NS adult 10 52.70

NS child 10 44.70

Total 79
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Test Statistics"’*’

production
bat

production
boat

production
but

production
bought

production
beat

production
boot

production
bit

Chi-Square 11.074 21.605 35.169 12.940 12.721 16.442 23.372

df 5 5 5 5 5 5 5

Asymp. Big. .050 .001 .000 .024 .026 .006 .000

a. Kruskal Wallis Test

b. Grouping Variable: group Age groups

Mann-Whitney U Test
Comparisons between NPI adults and NPI children: production of individual L2 vowels

Test Statistics’’

bet bat boat but bought beat boot bit

Mann-Whitney U 190.000 138.500 149.000 105.000 135.000 164.000 168.500 97.000

Wilcoxon W 400.000 348.500 359.000 315.000 345.000 374.000 378.500 307.000

Z -.285 -1.771 -1.437 -2.599 -1.786 -1.027 -.874 -2.833

Asymp. Sig. (2-tailed) .776 .076 .151 .009 .074 .304 .382 .005

Exact Sig. [2*(1-tailed 
Sig.)]

.799" .096® .174" .009" .081" .341" .398" .005"

a. Not corrected for ties.

b. Grouping Variable: NPI child/NPI adult

Mann-Whitney U Test
Comparisons between NPI children and NS children: production of individual L2 vowels

Test Statistics*”

bet bat boat but bought beat boot bit

Mann-Whitney U 94.000 71.500 85.000 75.000 55.500 54.500 61.000 75.500

Wilcoxon W 149.000 281.500 295.000 285.000 265.500 264.500 271.000 130.500

Z -.277 -1.549 -.720 -1.133 -1.994 -2.144 -1.804 -1.118

Asymp. Sig. (2-tailed) .782 .121 .472 .257 .046 .032 .071 .264

Exact Sig. [2*(1-tailed 
Sig.)]

.812" .214" .530" .286" .049" .044" .091" .286"

a. Not corrected for ties.

b. Grouping Variable: NPI child/NS child
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Mann-Whitney U Test
Comparisons between NPI children and NPP children: production of individual L2 vowels

Test Statistics*’

bet bat boat but bought beat boot bit

Mann-Whitney U 92.500 94.500 32.000 36.500 89.500 75.500 93.000 33.000

Wilcoxon W 302.500 304.500 87.000 91.500 299.500 130.500 148.000 88.000

Z -.347 -.275 -3.068 -2.834 -.470 -1.104 -.317 -3.010

Asymp. Sig. (2-tailed) .729 .783 .002 .005 .639 .269 .751 .003

Exact Sig. [2*(1-tailed 
Sig.)]

.746" .812" .002" .004" .650" .286" .779" .002"

a. Not corrected for ties.

b. Grouping Variable: NPI child/NPP child

Mann-Whitney U Test
Comparisons between NPI adults and NS adults: production of individual L2 vowels

Test Statistics*’

bet bat boat but bought beat boot bit

Mann-Whitney U 64.000 51.000 37.500 6.000 77.000 90.000 29.000 46.500

Wilcoxon W 274.000 261.000 247.500 216.000 287.000 300.000 239.000 256.500

Z -1.798 -2.311 -2.955 -4.182 -1.027 -.488 -3.256 -2.396

Asymp. Sig. (2-tailed) .072 .021 .003 .000 .304 .626 .001 .017

Exact Sig. [2*(1-tailed 
Sig.)]

.120" .031" .005" .000" .328" .681" .001" .017"

a. Not corrected for ties.

b. Grouping Variable: NPI adult/ NS adult

Mann-Whitney t/ Test
Comparisons between NPI adults and NPP adults: production of individual L2 vowels

Test Statistics*’

bet bat boat but bought beat boot bit

Mann-Whitney U 85.500 78.500 82.000 73.000 40.000 59.500 86.500 45.000

Wilcoxon W 130.500 288.500 292.000 118.000 85.000 104.500 296.500 90.000

Z -.226 -.567 -.387 -.829 -2.405 -1.504 -.168 -2.150

Asymp. Sig. (2-tailed) .821 .571 .699 .407 .016 .132 .867 .032

Exact Sig. [2*(1-tailed 
Sig.)]

.835" .594" .729" .444" .018" .153" .871" .034"

a. Not corrected for ties.
b. Grouping Variable: NPI adult/ NPP adult
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