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ABSTRACT 

 

There are different factors that influence speech intelligibility, including 

properties of the speech itself, the listeners‟ linguistic backgrounds and their 

familiarity with different speech varieties. Regarding the latter, an 

interlanguage speech intelligibility benefit (ISIB) was hypothesized, which 

predicts that non-native listeners find speech with a familiar accent more in-

telligible than native speech.  

This study examines whether non-native listeners of English show an 

ISIB due to a familiar accent and their proficiency in English. Therefore, the 

intelligibility of six speakers differing in L1 (English, Catalan and German) 

was assessed by 50 listeners differing in L1 (English, Catalan and German) 

and proficiency in English (high and low). Reaction time was used to detect 

differences in intelligibility, which is more sensitive than intelligibility 

measures used in other studies. Results show that, no matter of the L1, for 

non-native low proficiency listeners, utterances produced by speakers with a 

familiar accent were more intelligible than native English speech (ISIB-T). 

Familiar accented non-native English was more intelligible to high profi-

ciency non-native listeners than to native English listeners (ISIB-L). In con-

clusion, the L1 as well as the proficiency in the target language are crucial 

factors in intelligibility and more depending on the latter listeners show dif-

ferent types of ISIB.  
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1 INTRODUCTION 

To study English as a foreign language can pose varying difficulties. For instance, 

there is no one-to-one relation between the system of writing and pronunciation 

(Schmied, 1991). The occurrence of non-native speech makes the situation even more 

perplexing. Pronunciation is therefore one of the greatest threat to intelligibility between 

native (NSs) and non-native speakers (NNSs) of English. The issues of intelligibility, 

comprehensibility and accentedness regarding non-native speech affect many speakers of 

English, as these days NNSs of English outnumber NSs in the world (Crystal, 2003). 

“English as a lingua franca”, a contact language spoken by people, who do not share a na-

tive language, is the most common term used in literature, addressing English in its global 

context (Mauranen, 2009). NNS of English are generally assumed to speak with a foreign 

accent, which can decrease their speech intelligibility. Besides the accent, there are many 

other factors that can influence speech intelligibility positively and negatively. For in-

stance, many recent studies have focused on the issue of how non-native listeners (NNLs) 

of English benefit in understanding accented English speech from familiarity with their 

own accent (e.g. Bent & Bradlow, 2003; Ingram & Nguyen, 2007). However, the results 

of those studies are often contrary which could be due to different measure of intelligibil-

ity as well as underestimation of one of the influencing factors other than L1. 

The present study is aiming to investigate how listeners‟ familiarity with accented 

speech and listeners‟ proficiency level of the target language (TL) affect their intelligibil-

ity of English speech produced by speakers differing in L1 background. Focusing on the-

se factors, a different measure of intelligibility than in most studies on intelligibility was 

used to detect differences in intelligibility more sensitively. 

The definition of intelligibility in this study is the extent to which an utterance pro-

duced by a NS or NNS is understood by a native listener (NL) or NNL (Munro & 

Derwing, 1995a). The more words a listener is able to identify accurately when produced 

by a particular speaker, the more intelligible the speech is (Kenworthy, 1987). This notion 

has to be distinguished from comprehensibility and accentedness, which do not refer to 

listeners‟ actual understanding of an utterance but to listeners‟ perceptions of how easily 

they understand an utterance and how closely the pronunciation approaches that of a NS 

(Munro et al., 2006). Those three dimensions are related but partially independent. It has 

been shown that strong accented speech tends to be less comprehensible and intelligible 

than unaccented speech, but in contrast, for instance, Munro and Derwing (1995a) ob-
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served that Mandarin-accented English speech samples that were rated as moderately or 

heavily accented were often perfectly intelligible. Parallel findings have been reported in 

studies concerning ratings of L2 speakers‟ vowel production (Flege et al., 1995) and 

speech intelligibility in general (Major et al., 2002; Munro et al., 2006).  

 

Studies regarding the intelligibility of native and non-native speech for NLs and NNLs 

have revealed many factors that may contribute to speech intelligibility. Those factors 

can be subdivided into listeners‟ and speakers‟ factors.  

Non-native speech may contain hesitations, grammatical restructuring and self-

correction. One speakers‟ factor is speech rate (Derwing & Munro, 2001) which can hin-

der intelligibility when it is too rapid. Additionally idiosyncratic speech habits can con-

fuse listeners, wherefore speakers with unique speech habits are not supposed to be in-

cluded in a study in which they should represent a given variety. Other speakers‟ factors 

are stress, pausing, and intonation (Anderson-Hsieh & Koehler, 1988; Tajima, Port, & 

Dalby, 1997; Munro & Derwing, 1998, 2001; Trofimovich & Baker, 2006), whether talk-

ers are speaking „clearly‟ (Bradlow & Bent, 2002), word frequency (Bradlow & Pisoni, 

1999), neighborhood density (Imai, Walley, & Flege, 2005), ascendancies of the context 

(Mayo et al., 1997) and grammatical errors (Ensz, 1982). Some of these factors are corre-

lated to the degree of accentedness. Research has shown, for instance, that foreign accent 

ratings correlate with the frequency of segmental and prosodic divergences from typical 

NS patterns (Anderson-Hsieh et al., 1992; Magen, 1998; Munro & Derwing, 2001).  

The main listeners‟ factors with respect to intelligibility are experience which is de-

fined as the extent of previous exposure to L2 speech, proficiency in the TL, the possibil-

ity to use the context, and familiarity of the speech. Smith (1992) observed that L2 profi-

ciency needs to be considered, especially when it comes to comprehensibility. Further-

more, the influence of speakers‟ proficiency on intelligibility was shown in various stud-

ies (van Wijngaarden, 2001; van Wijngaarden et al., 2002a, 2002b; Bent & Bradlow, 

2003; Stibbard and Lee, 2006). The context can be helpful for a listener to decode a mes-

sage in face-to-face interaction (Fry, 1955; Jenkins, 2002; Field, 2003, 2004). Even if 

most visual and auditory clues can rarely be used when speech samples are tape-recorded 

and played to listeners in the absence of the speaker, knowledge of language rules can be 

helpful to decode the speaker‟s message. Familiarity can be the familiarity of native 

speech and / or non-native accents in L2 speech or the familiarity of a topic or a specific 

speech event (Gass and Varonis, 1984). Other listeners‟ factors are the level of tiredness 
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(Field, 2003), situation specific factors, such as background noise (Rogers et al., 2004; 

van Wijngaarden et al., 2002a; 2002b), and (only concerning NNSs) semantics (Kennedy 

& Trofimovich, 2008).  

 

Regarding the listeners‟ familiarity of native speech and non-native accents, listeners‟ 

L1 background plays an important role for intelligibility and comprehensibility of L2 

speech. Regarding the familiarity of an accent it can either be with the speech of an indi-

vidual or within a given variety. In general, native English listeners remember and under-

stand more utterances spoken by a familiar than by an unfamiliar speaker, particularly in 

noisy conditions (Nygaard, Sommers, & Pisoni, 1994; Goldinger, 1996; Munro, 1998; 

Bradlow, Nygaard, & Pisoni, 1999; van Wijngaarden 2001). This effect also applies to 

NNLs. If they are familiar to a given variety of English or a certain accent, this will affect 

the degree of intelligibility. According to Munro et al. (2006) an accented utterance, 

which is unfamiliar and differs from the native patterns of oral production, requires a 

greater processing effort. Bent and Bradlow (2003) reported that non-native English lis-

teners find English spoken with a familiar accent more intelligible than native speech. In 

other words, they suggested that speakers from a particular L1 background might have a 

benefit in understanding accented speech from speakers with whom they share the lan-

guage background. They called this effect the “interlanguage speech intelligibility 

benefit” (ISIB). In their study, Bent and Bradlow (2003) measured how intelligible 

English sentences produced by NSs of Chinese, Korean and American English were for 

listeners from Korea, China or mixed L1 backgrounds. As expected, native English 

speakers were always most intelligible for native English listeners, and both NLs and 

NNLs judged low proficiency (LP) L2 speakers to be less intelligible. Thus, they found 

that NNLs perceived high proficiency (HP) non-native English speakers with whom they 

shared an L1 more or equally intelligible as NSs, confirming the hyzpothesized “matched 

ISIB” which was also proven by van Wijngaarden (2001) and van Wijngaarden et al. 

(2002b). The matched ISIB can be explained by the link between non-native speech per-

ception and native language sound structure (Iverson et al., 2003; Best, 1994, 1995; 

Strange, 1995; Flege, 1995). Furthermore, the researchers found a “mismatched ISIB”, 

that is an ISIB of NNLs concerning unfamiliar accented non-native English speech. Bent 

and Bradlow (2003) explained this referring to listeners‟ and speakers‟ shared knowledge 

of the structure of the TL in conjunction with influences of general strategies, applied 

when a foreign language was learned. Even so, it needs to be considered that the listeners‟ 
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L1s investigated in their study (Chinese and Korean) are typologically similar in their 

sound structure, which is why the observed mismatched ISIB could be interpreted as an-

other manifestation of the matched ISIB rather than a separate phenomenon. 

More recent work by Imai et al. (2005) proved the ISIB for word recognition. They in-

vestigated the ability of NLs and NNLs of English to transcribe utterances, produced by a 

native English speaker and a NNS with L1 Spanish. Results showed that NLs performed 

better than NNLs on words produced by a NS but NNLs outperformed NLs regarding 

words produced by NNSs. Restricting this finding a bit, Bradlow and Pisoni (1999) 

showed that words‟ recognition by NNLs is better for high frequency words in sparse 

neighborhoods than for low frequency words in high density neighborhoods. Major et al. 

(2002) suggested that an ISIB is probably small and not consistently observable. In their 

study they examined the extent to which NLs and NNLs perform better, when the L1 is 

shared by speaker and listener. Four different L1 groups of listeners (Chinese, Japanese, 

Spanish and American English) were tested. Participants listened to brief lectures pre-

sented in English by speakers with different L1s and had to answer questions based on the 

lectures. Major et al. (2002) found out that only Spanish speakers showed a small ISIB 

when hearing Spanish-accented English speech, whereas other listener groups did not 

show a parallel ISIB for their accents in English. 

Stibbard and Lee (2006) provided evidence against the mismatched ISIB hypothesis of 

Bent and Bradlow (2003). In their study, sentences containing keywords were read aloud 

by five talkers (HP and LP Koreans and Saudi Arabians, and native English). The intelli-

gibility was measured using a word recognition test, which was performed by four differ-

ent L1 groups (Korean, Saudi Arabian, native English and other mixed L1s). It was 

shown that NNLs perceived LP speakers of English, who did not share the same L1, to be 

significantly less intelligible. Stibbard and Lee (2006) concluded that there might be an 

intelligibility problem between mismatched L1 speakers, who were unfamiliar with each 

others‟ accent in English. They also questioned Bent and Bradlow‟s (2003) use of the 

term „benefit‟ and argued that it should only be used in cases in which a speaker receives 

a higher (and not only equal) intelligibility score than another one. 

Hayes-Harb et al. (2008) and Stibbard and Lee (2006) subdivided Bent and Bradlow‟s 

(2003) idea of the benefit into two types of ISIB: the benefit for non-native talkers (ISIB-

T) and the benefit for NNLs (ISIB-L). The ISIB-T claims that non-native speech is more 

intelligible than native speech to NNLs, and the ISIB-L that non-native speech is more in-

telligible to NNLs than to NLs. Hayes-Harb et al. (2008) found evidence for the ISIB-L 
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but not for the ISIB-T. They investigated the intelligibility of native and Mandarin-

accented English speech for NLs and NNLs of English using a forced-choice word identi-

fication task, regarding word-final voicing contrast in minimal pairs. Listeners with L1 

Mandarin were more accurate than native English listeners at identifying Mandarin-

accented English words, but they did not perceive Mandarin-accented speech to be more 

intelligible than native English speech. In contrast, Rasmussen (2007) found support for 

the ISIB-T but not for the ISIB-L. Similar to the study of Hayes-Harb et al. (2008) Ras-

mussen (2007) investigated the intelligibility regarding the contrast between two conso-

nants in minimal pairs (existing in English but not in Arabic) using a forced-choice word 

identification task. NSs were more accurate in identifying Arabic accented words, but Ar-

abic-accented utterances were more intelligible than native English for native Arabic lis-

teners. It is noticeable that very similar studies investigating ISIB-L and ISIB-T yielded 

mixed results. Therefore, further studies investigating this difference using diverse and 

more sensitive measures are needed to clarify the effect of non-native English speech 

with a (un-)familiar accent for listeners.  

In more recent studies the effect of the ISIB is often more subtle than suggested by 

Bent and Bradlow (2003). Munro et al. (2006) revealed that ISIB group differences are 

sometimes limited to certain native languages and concluded that listeners‟ L1 is less pre-

dictive regarding intelligibility than factors associated with the speech signal itself. Addi-

tionally, the L2 proficiency of listeners (van Wijngaarden et al., 2002b) and speakers 

(Bent & Bradlow, 2003; Stibbard & Lee, 2006; van Wijngaarden, 2001; van Wijngaarden 

et al., 2002a) seems to be a critical factor influencing intelligibility and comprehensibil-

ity. Van Wijngaarden et al. (2002b) reported that listeners' L2 proficiency was the main 

factor determining whether listeners find NSs or NNSs more intelligible. In their study, 

native Dutch listeners, who were more proficient in English than in German demonstrated 

an ISIB-T for German, but not for English. In summary, the question of whether a match 

of L1 affects speech intelligibility and if the listeners‟ L2 proficiency makes a difference, 

has not been answered satisfactorily by research, yet. Research has shown that the speak-

ers‟ and listeners‟ language background plays an important role in speech intelligibility 

and recently a large number of studies have examined the ISIB (Major et al., 2002; Bent 

& Bradlow, 2003; Munro et al. 2006; Stibbard & Lee, 2006; Ingram & Nguyen, 2007; 

Hayes-Harb et al., 2008). However, the results of these studies are contradictory. While a 

few showed an ISIB (e.g. Bent & Bradlow, 2003; Ingram & Nguyen, 2007), the majority 

of these studies did not (e.g. Munro et al., 2006; Hayes-Harb et al., 2008).  



6  INTRODUCTION 

There are many different ways to measure and assess intelligibility. Kenworthy 

(1987) posited that an impressionistic and subjective assessments of intelligibility seem to 

be both, accurate and dependable. On the contrary, in the majority of studies, it has been 

agreed that objective measures should be preferred to assess intelligibility and subjective 

measures to assess comprehensibility and accentedness (e.g. Kent, Miolo & Bloedel, 

1994; Klein & Flint, 2006). 

The most common way of assessing speech intelligibility in L2 research is scoring lis-

teners‟ transcriptions of an utterance (Derwing & Munro, 1997; Bent & Bradlow, 2003 

and Burda et al., 2003, 2005). Listeners hear utterances and are asked to write them down 

in standard orthography. Intelligibility will then be measured counting the percentage of 

correctly transcribed words. Other possible tasks to assess intelligibility are comprehen-

sion questions, dictation tasks, cloze tests, picture selection in response to stimuli, elicita-

tion of summaries, determination of truth value, and others (see Kent et al., 1994 and 

Clopper et al., 2006 for a review). Major et al. (2002) described 19 possible procedures 

that could be used to assess intelligibility, which can be categorized into phonetic
 
contrast 

analysis, phonological process analysis, word identification
 
tests, phonetic indices derived 

from continuous speech scoring,
 
scaling of continuous speech, and traditional word-level 

analysis
 
of continuous speech. Speech elicitation techniques and the task type have im-

portant effects on the kind of conclusions that can be drawn about intelligibility. For in-

stance, the score gained in a dictation task might not correlate perfectly with the amount 

of message the listener has actually grasped. Zielinski (2004) reported cases in which all 

of the words were correctly identified and written down by the listeners, while he was still 

not sure over what the intended message of the speaker was. Munro and Derwing (1995a) 

reported that some participants transcribed utterances perfectly, but judged them as diffi-

cult to understand. It might be hypothesized that the tendency to assign low comprehensi-

bility scores to some accented speech samples is partly due to increased processing diffi-

culty, which may not manifest itself in transcription but as increased processing time. 

Gass and Mackey (2007) created a comprehensive overview of the current broad areas 

and research methods of L2 research and allocate the measure of reaction time (RT) to 

studies that use prompted response. RT is a way of determining how quick the response to 

a stimulus is. Gass and Mackey (2007) argued that RT indirectly reflects processing. It is 

assumed that the more time it takes a participant to respond to an utterance, the greater 

processing load is required, which correlates positively with the degree of difficulty of 

recognizing the stimulus (Munro & Derwing, 1995b; Gass & Mackey, 2007). It can be 
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further hypothesized that a long RT needed to access a target item correlates with low in-

telligibility of speech (Hecker et at., 1966; Munro & Derwing, 1995b; Kosinski, 2010 and 

Schüppert & Gooskens 2011). Additionally, RT measure avoids intervening variables like 

proficiency in writing and typing errors which can be mistakenly interpreted as results of 

intelligibility in transcription tasks. There are several reasons to expect that listeners may 

take longer to process accented speech. For instance, Munro and Derwing (1995b) pro-

posed that the time required for recognition of accented consonants and vowel segments 

may be greater because those segments differ from category prototypes. Therefore, the 

time needed to recognize larger units, such as words, is increasing, too. Another reason 

for the need of more processing time might be a lack of comprehension of utterances, 

which then needed to be processed top-down and take longer to be decoded. Schüppert 

and Gooskens (2011) investigated the role of language attitudes for listeners‟ abilities to 

decode Danish and Swedish message. As a measure of speech intelligibility they used in-

dividual RT of auditorily presented cognate nouns in a multiple-choice picture-pointing 

task. Even if they did not find a correlation between attitude and intelligibility, the RT 

measures were quite sensitive. Munro & Derwing (1995b) determined the effect of ac-

centedness and comprehensibility of speech on processing time. Native English listeners 

heard English true/false statements produced by NSs and NNSs of English, performed a 

sentence verification task and assigned accentedness and comprehensibility ratings. Ac-

cented utterances and those that were perceived to be less comprehensible were found to 

require more time to process than non-accented and highly comprehensible utterances.  

In summary, listeners who are familiar with an accent may be expected to exhibit 

faster response times to accented utterances than listeners with little or absence of such a 

familiarity. 
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2 FOCUS OF THE STUDY AND RESEARCH QUESTIONS 

Of all the above mentioned listeners‟ and speakers‟ factors that may contribute to intel-

ligibility, speakers‟ accent and L1, respectively as well as listeners‟ L1, familiarity of ac-

cented and native English speech and L2 proficiency were focuses of this study. All the 

other listeners‟ and speakers‟ factors were eliminated or they were controlled for as much 

as possible (see „Appendix 1‟). More specifically, the intelligibility of native English, 

Catalan- and German-accented English speech was assessed by NLs and NNLs, whose 

L1 is either the same or different from the L1 of the speakers. Regarding the three dimen-

sions (intelligibility, comprehensibility, and accentedness) the sharper focus was laid on 

intelligibility. Additionally, comprehensibility and accentedness ratings were taken into 

consideration for sentences, to see how the three perceptual dimensions were related to 

one another. For words those two dimensions were not investigated because subjective 

ratings are not sensitive enough and probably not reliable for such short speech samples.  

The ISIB is predicted to arouse from shared L1 of speaker and listeners. Here, Stibbard 

and Lee‟s (2006) literal definition of „benefit‟ has been adopted, and was, therefore, only 

used when the intelligibility score of a learner was higher and not equal than the score of 

others. The terms matched and mismatched ISIB are to be distinguished from each other, 

too. In the present study the investigated languages other than English (Catalan and Ger-

man) are not very similar in sound structure. Therefore it is assumed that a possible mis-

matched ISIB can be clearly assigned to one language. Hence, there is no complicacy in 

differentiating between the matched and mismatched ISIB. The distinction between the 

benefit for non-native talkers (ISIB-T) and the benefit for NNLs (ISIB-L), proposed by 

Hayes-Harb et al. (2008) and Stibbard and Lee (2006), was adopted in this study. In 

summary, there are four types of ISIB as a function of language background that have to 

be analyzed: matched or mismatched ISIB-L and matched and mismatched ISIB-T. 
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The following research questions will be addressed in the present study: 

 

1. Will there be an interaction between accents in English speech and the listeners‟ L1 

with regard to intelligibility in terms of an ISIB? 

a. Will accented English speech, produced by native German or native Catalan 

speakers, be more intelligible to listeners sharing their language background 

than to native English listeners? (matched ISIB-L) 

b. Will accented English speech, produced by native German or native Catalan 

speakers, be more intelligible to NNLs of English not sharing the language 

background than to native English listeners? (mismatched ISIB-L) 

c. Will native German or native Catalan listeners find utterances in familiar ac-

cented English (produced by speakers with whom they share the language 

background) more intelligible than native English speech? (matched ISIB-T) 

d. Will native German or native Catalan listeners find utterances in unfamiliar 

accented English, more intelligible than native English speech? (mismatched 

ISIB-T) 

2. Does listeners‟ L2 proficiency level have an influence on the ISIB-L or ISIB-T? 

3. Do comprehensibility and accentedness ratings of native English listeners responding 

to English speech differ from those of German or Catalan NNLs? What is the rela-

tionship between comprehensibility and accentedness ratings and the speech intelligi-

bility? 

 

The following two hypotheses were posed concerning the ISIB-L and the ISIB-T: 

 

1. LP non-native listeners of English will show a matched, but not a mismatched ISIB-T. 

More specifically, they will find utterances in accented English produced by speakers 

with whom they share the language background more intelligible than native English 

speech.  

2. HP non-native listeners will show a matched, but not a mismatched ISIB-L. More 

specifically, to them familiar accented non-native English will be more intelligible 

than to native English listeners. 
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3 METHODS 

3.1 PARTICIPANTS 

3.1.1 SPEAKERS 

Thirteen speakers recorded words and sentences in English. Four were NSs of English, 

four NSs of German and five NSs of Catalan. Out of those 13, two speakers per L1 (one 

male and one female) were chosen on the basis of overall intelligibility and speech rate; 

the others were excluded. None of them had noticeable idiosyncratic speech habits and 

the correlation between individuals‟ speech rates for words (Pearson r: from .947 to .985) 

as well as sentences (Pearson r: from .931 to .979) were very high. Their age ranged from 

23 to 29 (M=25.33 years) and all of them were highly educated. 

 

Table 1: Participants - Speakers 

Speakers L1 English  L1 German  L1 Catalan  

Number  n=2 n=2 n=2 

Age (in years) M=25.5; SD=0.71 M=26; SD=0 M=24.5; SD=0.71 

Country of birth United Kingdom Germany Catalonia, Spain 

LoR
1
 in country of birth M=21.5; SD=0.71 M=25; SD=0 M=20.5; SD=0.71 

Native language English German Catalan / Spanish 

LoE
2
 to English M=9; SD=0 M=8; SD=0 

Self-perceived proficiency in English
3
 M=4; SD=0 M=3.5; SD=0.71 

 

The NSs of English, German and Catalan were born and raised in the UK, Germany 

and Spain, respectively. Neither of the NNS groups had ever lived in an English-speaking 

country. They learned English for eight to nine years and except of Spanish, in which the 

Catalan speakers perceived themselves to have a native(-like) proficiency, English was 

perceived to be their most proficient L2.  

3.1.2 LISTENERS 

Fifty listeners participated in this study; ten NSs of English, twenty NSs of German 

and twenty NSs of Catalan. All of them were students and either holder of a Bachelor‟s 

                                                 
1
 LoR = Lenth of Residence (in years). 

2
 LoE = Length of Exposure (in years). 

3
 Participants scored themselves on a self-perception scale from 1 (no knowledge) to 5 (native(-like) 

proficiency. 
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(n=39) or a Master‟s degree (n=11). With native Catalan listeners the study was conduct-

ed in Barcelona, Spain; with native German listeners in Cologne and Düsseldorf, Germa-

ny and with native English listeners the study in Linköping, Sweden and Brighton, UK. 

 

Table 2: Participants - Listeners 

Listeners L1 English L1 German L1 Catalan 

Proficiency HP HP LP HP LP 

Sex 
females n=5 n=5 n=5 n=5 n=5 

males n=5 n=5 n=5 n=5 n=5 

Age (in years) 
M=24.3; 

SD=1.19 
M=24.4; SD=1.31 M=24.2; SD=1.06 

Country of birth  UK Germany Spain 

LoR in home country  
M=22.8; 

SD=2.03 
M=21.75; SD= 2.05 M=23.5; SD=2.07 

Native language English German Catalan / Spanish 

Sef-perceived proficien-

cy in English  

M=5;  

SD=0 

M=4.5; 

SD= 0.53 

M=2.5; 

SD=0.707 

M=4.1; 

SD=0.57 

M=2.3; 

SD=0.48 

Familiarity to Spanish-

accented English
4
 

M=1.6; 

SD=0.39 

M=1.3; 

SD=0.48 

M=1.1; 

SD=0.32 

M=4.7; 

SD=0.48 

M=4.9; 

SD=0.32 

Familiarity to German-

accented English 

M=1.5; 

SD=0.79 

M=4.8; 

SD=0.42 

M=4.7: 

SD=0.48 

M=1.2; 

SD=0.42 

M=1; 

SD=1 

Score in vocabulary size 

test 

M=9750; 

SD=156.4 

M=6685; 

SD=460.7 

M=3300; 

SD=143.37 

M=6620; 

SD=481.4 

M=3215; 

SD=189.7 

LoE to English 
M=9.2; 

SD=0.63 

M=9;  

SD=0 

M=7; 

SD=0.84 

M=6.2; 

SD=1.03 

 

The group of native English listeners (see Table 2), which functioned mainly as a con-

trol group, had never lived in a German- or Spanish-speaking country and, therefore, most 

of them were not used to listen to Spanish- or German-accented English. They were all 

born and raised in the UK. Foreign languages they have learned are French (n=6), Swe-

dish (n=4), German (n=2), and Spanish (n=1).  

The two NNL groups of this study with L1 German or Catalan (see Table 2), were ini-

tially selected based on their suspected proficiency level in English to ensure that HP and 

LP listeners were evenly distributed. They were assigned to a proficiency groups accord-

ing to their score in the vocabulary size test - to the HP group if the score was higher than 

                                                 
4
 The participants rated their familiarity with German- or Spanish-accented English speech on a five-point 

scale ranging from 1 (“not at all familiar) over 3 (“from time to time”) to 5 (“very much familiar”) in the 

background questionnaire. 
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6000 and to the LP group if the score was lower than 3500 (adding the scores of X_Lex 

and Y_Lex). The German participants were all born and raised in Germany. German lis-

teners of the both proficiency groups of were barely familiar to Spanish-accented speech 

in English, while most of them stated to be very familiar to German-accented English. 

Participants of the HP German listener group rated their proficiency in English to be near 

native-like and four of them had lived in an English-speaking country while most partici-

pants of the LP group state to be better in another foreign language than English. Other 

foreign languages besides English that they speak were French (n=15), Italian (n=4), 

Spanish (n=4), Russian (n=3), Turkish (n=2), Dutch (n=2), Portuguese (n=2), Polish 

(n=3), Swedish, and Japanese. 

The Catalan listeners were all born and raised in Spain. Although only three partici-

pants stated to be bilingual in Catalan and Spanish, all of them perceived to have a native-

like proficiency in both languages. They speak various other foreign languages (French 

(n=8), German (n=3), Portuguese (n=2), Italian (n=2), Russian, Japanese and Arabic). 

Most of them were very familiar with the Spanish accent and rarely with the German ac-

cent in English. The HP Catalan listener group perceived English to be their strongest 

foreign language and two of them have had stayed for half a year each in an English-

speaking country while the LP group perceived themselves to have a low proficiency in 

English.  

3.2 INSTRUMENTS 

3.2.1 SPEECH MATERIALS 

Accented non-native English speech is attributed to many typical derivations related to 

phonemic inventories of speakers‟ L1. Altering of vowels and consonants, epenthesis, 

wrong word stress or rhythm are common phenomena in non-native speech (Derwing & 

Munro, 2005). There are also characteristics of accented speech that are sub-phonemic, 

resulting of differences in the phonetic implementation of phonemes in the speaker‟s L1 

and L2 (Flege and Eefting, 1987). Language-specific derivation of Spanish and German 

speakers of English (see Kenworthy, 1987 for a more detailed description) could cause 

problems in the speech intelligibility. Therefore, they were taken into account, when 
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choosing the utterances for the tasks
5
 to ensure that all words and sentences have a com-

parable degree of difficulty in pronunciation for both NNS groups of English. 

Twenty words (ten animated and ten non-animated, see „Appendix 2‟) and ten sen-

tences, adapted from Munro and Derwing‟s (1995b) bank of single-clause true–false sen-

tences, (five true and five false, see „Appendix 3) were chosen controlling for frequency 

and cognate status. To test the frequency of the items a vocabulary profile feature availa-

ble from [http://www.lextutor.ca/vp/] was used. All items were chosen from the 2000, and 

if possible even from the 1000, most frequent English words, to control for the effect of 

lexical knowledge. The cognate status was checked for English-German and English-

Catalan, so that either the English word is a cognate in both languages or in neither of 

them. In total there were six cognates but no cognate effects were found. 

After performing the task the main effect of learning, that if a sentence is heard more 

than once, people are likely to know on the nature of it after the initial words, which 

would diminish any intelligibility effects, was detected. Therefore, all sentences should be 

different, which is a matter of changing the content words, to force participants to listen 

to the whole sentence. 60 different sentences (see „Appendix 3‟) were created in Praat by 

combining different phrases out of the original 10 sentences. Thereby, ten (5 true and 5 

false) sentences were spoken by each speaker. The sentences‟ length varied from 6 to 10 

syllables (M=8 syllables). They were all similar in structure and still fulfill the criteria 

mentioned above.  

All of the speakers were recorded in a sound treated booth at the University of Barce-

lona. The printed list of speech material consisted of the originally 20 words and 10 sen-

tences. Each word and sentence was read aloud at least twice. The speech samples were 

separated into single items or sentences using Praat. Out of the chosen six speakers, sam-

ples matching the following criteria were selected: no unique speech habits, no errors, 

similar speech rate, stress, pausing, and intonation, and clear speech. All recorded utter-

ances were normalized by rescaling to full amplitude range using GSU tools in Praat. DC 

contamination was removed by subtracting mean of waveform, AC contamination was 

removed using highpass filtering, and the sampling frequency was resampled to 11025 

Hz. For the comprehensibility rating task, the speech samples were additionally mixed 

with cafeteria noise to make them less comprehensible and to prompt a bigger distinction 

using the program GoldWave. 

                                                 
5
 Although the speakers‟ and listeners‟ L1 of this study is Catalan or they are bilingual in Catalan and Span-

ish, the typical derivations from native English are very similar for both languages. 
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To ensure the same or at least a similar degree of foreign accent of the non-native 

speech samples, four NSs of English were asked to rate the accentedness of the speech 

samples on a seven-point scale ranging from 1 (“no foreign accent”) to 7 (“very strong 

foreign accent”). The Catalan speakers obtained a mean rating of 4.75 which was slightly 

higher than the German speakers‟ rating (M=4.0), but in general all speech samples have 

a similar degree of accentedness.  

3.2.2 TASKS 

3.2.2.1 Vocabulary Size Test 

As a measure for overall proficiency in English two vocabulary size test available at 

[http://www.lognostics.co.uk/tools/] were used. X_Lex v2.05 is a vocabulary size test 

covering the 5000 most frequent English words and Y_Lex v2.05 is the advanced test 

sampling vocabulary in the 5000 to 10000 word range. Both programs test vocabulary 

breadth by presenting a set of words, one at a time, in a context-free environment. 

Those tools are in the first instance designed for vocabulary acquisition research, but a 

significant relationship between vocabulary size and overall proficiency was shown (e.g. 

Meara and Milton, 2003; Meara, 2005; Milton, 2006, 2007 and Nemati, 2010). Milton & 

Alexiou (2009) stated that vocabulary size and examination level link quite closely and 

can be credibly tied into the Common European Framework of Reference (CEFR). Meara 

and Milton (2003) explicitly link X-Lex scores to CEFR levels (see Table 3). Since this 

correlation has not been shown for Y_Lex scores, yet, X_Lex scores are primarily used to 

assign a participant to a proficiency level and Y_Lex scores are used to adjust this result 

up or down. 

Table 3: Vocabulary size and the CEFR framework (adapted from Meara & Milton, 2003) 

CEFR level X_Lex 

A1 < 1500 

A2 1500 – 2500 

B1 2500 – 3250 

B2 3250 – 3750  

C1 3750 – 4500  

C2 4500 – 5000  
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3.2.2.2 Intelligibility Task 

The intelligibility task was designed with DMDX (Forster & Forster, 2003) especially 

for this study and consists of two parts.  

The first part is a forced-choice word identification task. 120 lexical items were pre-

sented aurally and listeners had to decide whether a word is living or non-living by press-

ing one of two keys on the keyboard. If the key was not pressed for 5 seconds the next 

items was provided automatically. Participants were asked to identify the word they hear 

as fast as possible. A few examples, which will not be included in data analysis, were 

provided for practice to make sure that listeners were familiar with the type of speech 

samples and the distinction they have to make. 

After the word identification task a 60-item sentence verification task (true – false) 

started automatically providing the same instruction as for the first task. Participants 

heard one sentence at a time, and had to decide whether the sentence they hear is true or 

false. 

3.2.2.3 Comprehensibility rating task and accentedness rating task 

In the accentedness and comprehensibility rating tasks listeners rated the degree of 

both dimensions for 60 sentences, one at a time, on a 7-point scale ranging from 1 (“no 

foreign accent” or “very easy to understand”) to 7 (“very strong foreign accent” or “very 

difficult to understand”). Raters listened to each utterance maximally twice, without see-

ing a transcription of it. 

The rating data complement the intelligibility results regarding the sentences with the 

closely related perceptional dimensions of comprehensibility and accentedness. 

3.2.2.4 Background questionnaire and word familiarity test 

All speakers and listeners filled out a background questionnaire on personal details and 

language history (see Appendix 4).  

Participants also filled out a word familiarity test listing the 20 words and all 39 con-

tent words from the sentences to ensure that they were able to understand the meaning of 

the utterances and to control for lexical knowledge. Participants had to choose between 

three levels of familiarity: “I know the word”, “I have seen the word before, but I'm not 

entirely sure of its meaning” and “I don‟t know the word” (modeled after Smith, 2004). 
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3.3 PROCEDURE 

All tasks were administered in one session and performed on laptops in the place of 

participants‟ residence. Four people were helping to conduct the study in Germany, Swe-

den, and England. Each of them was provided with information how to configure the pro-

grams needed for the tasks and a short script including how to instruct the participants, 

the order of the tasks, and some general issues they have to pay attention at. 

Each participant was met individually at a reserved quiet room at the university or at 

another suitable place. The tasks were administered in the following order: 

1. vocabulary size test ( X_Lex and Y_Lex) 

2. word identification task and sentence verification task to test intelligibility 

3. accentedness rating task 

4. comprehensibility rating task 

5. word familiarity test 

6. background questionnaire 

For the listening tasks the test taker was equipped with headphones to ensure that pos-

sible background noises would not disturb or interrupt him or her. Between the different 

tasks short breaks were provided to avoid tiring effects.  

For the two rating tasks the test taker was instructed orally to explicitly rate either the 

degree of accentedness or comprehensibility. Before running the second rating task the 

researcher drew the attention to the difference between both dimensions. Since partici-

pants are likely to rate the accentedness in a comprehensibility rating task, the order of 

tasks helped to distinguish between the two dimensions. Raters were encouraged to use 

the whole scale when rating, and to listen to the whole utterance before making a deci-

sion. Total time for the session was approximately 45 minutes. 

3.4 ANALYSES 

To test consistency between participants‟ scores, preliminary the interrater reliability 

for rating data (comprehensibility and accentedness ratings) and a correlation analysis for 

intelligibility scores were assessed. Additionally the hypothesized relationship between 

L1 and familiarity of accent was examined. 

To run the main analyses mean RTs (measured from word onset and calculated on the 

basis of correct identification only) and mean rating scores were used. To determine ef-

fects of listeners‟ L2 proficiency and the L1 two different mixed between-within analyses 
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of variance (ANOVAs) were run for each of the three dimensions: intelligibility, compre-

hensibility, and accentedness. The first one included all L1 groups, but proficiency as a 

between-subject variable was excluded. L1 was the between-subject variable consisting of 

three languages (Catalan, German, and English). Within-subjects factors were the differ-

ent accents (Spanish-accented, German-accented, and native English) and the stimulus 

types (words or sentences). The second mixed between-within ANOVA included profi-

ciency as an additional between-subjects factor and excluded the group of English listen-

ers because they are not comparable in terms of proficiency with the NNL group. To ad-

just the two types of ANOVAs for comprehensibility and accentedness ratings, which 

were only assessed for sentences, stimulus type was excluded as a within-subjects factor. 

If needed, additional one-way and univariate ANOVAs were conducted to explain occur-

ring interactions or to clarify the effect of the L1 and proficiency on the three dimensions. 
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4 RESULTS 

4.1 INTERRATER RELIABILITY 

Interrater reliability was assessed for accentedness and comprehensibility rating scores. 

Table 4 presents intraclass correlations (ICC) for the two ratings for each listener group. 

These correlations ranged from .981 to .996, indicating good interrater reliability for all 

listener groups on both ratings. The members of each listener group strongly agreed with 

one another on the relative comprehensibility and accentedness of the speakers. 

 

Table 4: ICCs for accentedness and comprehensibility ratings by listener groups 

Listener groups 
Accentedness Comprehensibility 

Sentences 

L1 Catalan  .995 .977 

L1 German .996 .983 

L1 English .994 .981 
 

4.2 INTRAGROUP CORRELATIONS  

Intelligibility scores of each listener for each stimulus were used to examine the in-

tragroup correlations on intelligibility. The correlations, expressed as Pearson r values, 

were calculated for all possible pairings of participants within one listener group (see Ta-

ble 5). Each of the correlations was significant at a p<.01 level. The correlations (r) 

ranged from .927 to .999, thus, the percentage of variance ranged from 85.93% to 99.8%. 

 

Table 5: Pearson r for all individuals within each listener group 

Listener 

groups 

Proficiency 

in English 

Pearson r Percentage of variance 

from to from to 

L1 Catalan HP .968 .999 93.70 99.80 

 LP .962 .999 92.54 99.80 

 Total .930 .999 86.49 99.80 

L1 German HP .935 .999 87.42 99.80 

 LP .977 .999 95.45 99.80 

 Total .927 .999 85.93 99.80 

L1 English Total .945 .998 89.30 99.60 
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4.3 RELATIONSHIP BETWEEN L1 AND FAMILIARITY OF ACCENT 

Results from the word familiarity test showed that all participants were 100% familiar 

with all target items. Therefore, a difference in participants‟ lexical knowledge can be ex-

cluded and all items were included in the analyses.  

Familiarity ratings of Spanish- and German-accented speech were submitted to one-

way ANOVAs with L1 (Spanish, German, English) as the between-subjects factor detect-

ing a significant main effect of L1 (p<.001). The Tukey HSD post-hoc test showed that 

L1 German as well as L1 Spanish listeners were significantly more familiar to their own 

accent (p<.001) in English while L1 English listeners rated both accents similarly at a low 

level of familiarity (Figure 1). 

 

Figure 1: Mean familiarity ratings for different accents in English 
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Table 6: Mean results for intelligibility, accentedness, and comprehensibility 

Subjects 
Proficiency 

in English 

Intelligibility Accentedness Comprehensibility 

words sentences sentences 

Spanish 

accent 

German 

accent 

Native 

English 

Spanish 

accent 

German 

accent 

Native 

English 

Spanish 

accent 

German 

accent 

Native 

English 

Spanish 

accent 

German 

accent 

Native 

English 

L1 

Catalan 

HP 1052.53 1194.56 1092.75 2092.83 2616.33 2121.91 5.96 5.08 1.17 3.95 3.81 1.58 

LP 1146.99 1254.90 1262.69 2512.99 2867.94 2780.28 5.31 4.71 1.40 3.80 5.19 2.56 

L1  

German 

HP 1166.55 1048.17 1044.59 2608.46 2152.17 2145.24 6.05 4.92 1.22 4.8 3.88 1.56 

LP 1409.11 1233.67 1367.22 2953.20 2503.82 2790.69 6.04 4.56 1.42 5.69 4.03 2.78 

L1  

English 
 1186.24 1205.45 1016.16 2474.12 2460.62 2065.23 6.16 5.06 1.05 4.15 3.50 1.23 

2
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4.4 EFFECTS OF LISTENERS‟ L1 AND PROFICIENCY ON INTELLI-

GIBILITY 

Table 6 shows mean RTs (in ms), mean comprehensibility and accentedness ratings for 

all five listener groups: native English listeners and LP and HP German and Catalan lis-

teners. The following analyses were based on this data. 

A mixed between-within ANOVA was conducted to explore the impact of L1 as a be-

tween-group variable and accents and stimuli types as within-group variables on intelligi-

bility, as measured through RTs. The results of the ANOVA are presented in Table 7. 

 

Table 7: Results for intelligibility of a mixed between-within ANOVAs  

Mixed between-within ANOVA 

including all L1 groups 

INTELLIGIBILITY 

F η2
6
 p 

Effects  Accent 23.12 .501 <.001 

 Stimulus type 2062.54 .978 <.001 

     

Main effect  L1 2.17 .022 =.126 

     

Interactions  Accent and L1 61.67 .728 <.001 

 Accent and stimulus types 12.16 .346 <.001 

 Accent, stimulus types and L1 26.85 .539 <.001 

     
Additional results for a mixed between-within 

ANOVA including proficiency 
   

Main effect  Proficiency 119.17 .841 <.001 

     

Interactions  Proficiency and accent  46.65 .727 <.001 

 Proficiency and Stimulus types  33.55 .428 <.001 

 Proficiency, accent and  12.26 .412 <.001 

 stimulus types    

 

                                                 
6
 Values for η2can range from 0 to 1. To interpret the strength of η2values the following guidelines are 

used (from Cohen, 1988): .01=small effect; .06=moderate effect; and .14=large effect. 
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The effects for accent and stimulus types have to be interpreted with regard to several 

interactions between the variables. The two-way interaction between accent and L1 is 

consistent with the hypothesized effect that one or more listener groups will understand a 

particular accent better than the other listener groups.  

Univariate ANOVAs for each type of accent showed that L1 has a main effect on each 

accent: Catalan-accented English [F(2, 47)=10.95, p<.001], German-accented English 

[F(2, 47)=16.72, p<.001] and native English [F(2, 47)=6.95, p=.003]. The Tukey HSD 

post-hoc test showed that regarding non-native accents, the listener group that was famil-

iar with the accent showed significantly lower RTs (p<.001 for both), while the listener 

group that was unfamiliar with the accent showed significantly higher RTs (p<.001 for 

both) than native English listeners (Figure 2). For native English speech both NNL groups 

scored similar (p=.948) and significantly slower that the NL group (p<.001 for both).  

Looking at each L1 separately it can be stated that both NNL groups were significantly 

faster in understanding the familiar than the unfamiliar accent (p<.001). Additionally they 

understood the unfamiliar accent significantly worse than native English (p<.001 for 

both) but only L1 Catalan listeners understood their own accent significantly better than 

native English (p=.002). English listeners understood native English significantly faster 

(p<.001) than both non-native accents between which they did not show a difference in 

RT. 

 

Figure 2: Interaction between L1 and accent for RTs  
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The interaction between accent and stimuli types was probably due to the significant 

difference in RTs (Figure 3). Sentences required higher RTs than words (p<.001). Simple 

main effect analyses showed a main effect for L1 for all stimuli types and accents except 

for German-accented words for the German accent (p=.139), explaining the three-way in-

teraction between accent, stimuli types, and L1. Additionally, some of the above men-

tioned tendencies were not significant for words (the difference between Catalan and 

German listeners for German-accented words and the difference between English and 

Catalan listeners for native English words), while they were all significant for sentences. 

Comparing the different L1s it can be said that the above describes tendencies were not 

that clear for words. For instance, the difference between German-accented speech and 

native English was not significant for both non-native English listener groups.  

 

Figure 3: RTs of listener groups for different stimuli types 
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listeners were always significantly faster in rating speech samples than LP listeners 

(p<.001 for all three accents, Figure 4). Regarding the accents there was a main effect of 

L1 for German- or Catalan-accented speech (p<.001) but not for native English (p=.678). 

For the German accent German listeners responded faster than Catalan listeners and for 

the Catalan accent vice versa. Regarding the different L1s it can be stated that both Cata-

lan and German listeners understood familiar accented speech significantly better than 

non-familiar accented speech no matter of their level of proficiency. Both LP groups 

found their own accent more intelligible than native English (p<.001 for both), which did 

not apply to the HP groups that found the unfamiliar accent significantly less intelligible 

than native English (p<.001 for both).  

 

 

Additionally, for sentences HP listeners were significantly faster in responding than 

LP listeners (p<.001 for all three accents), while for words this effect was not significant 

for the German accent (p=.022).   
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4.5 EFFECTS OF LISTENERS‟ L1 AND PROFICIENCY ON COMPRE-

HENSIBILITY AND ACCENTEDNESS RATINGS 

The same two types of ANOVAs as for intelligibility were run for comprehensibility 

and accentedness with sentences being the only stimulus type. To determine the effects of 

listeners’ L1 on comprehensibility ratings a mixed between-within ANOVA was run with 

L1 being the between-subject variable and accents the within-subjects factor. As for intel-

ligibility the expected interaction between accent and L1 occurred. Nevertheless, there 

was a significant main effect for L1 and a significant effect of accent (Table 8).  

 

Table 8: Results for comprehensibility and accentedness of mixed between-within ANOVAs  

Mixed between-within  

ANOVA including all L1 

groups 

Comprehensibility Accentedness 

F η2 p F η2 p 

Effects for Accent 222.75 .906 <.001 2243.8 .990 <.001 

        

Main effect of L1 16.21 .411 <.001 .817 .017 =.448 
        

Interaction  Accent and L1 10.59 .315 <.001 6.5 .220 <.001 

Additional results for a mixed 

between-within ANOVA  

including proficiency 

 

Main effect of Proficiency 19.60 .352 <.001 7.4 .032 =.15 
        

Interactions  
Proficiency 

and L1 
8.71 .195 =.006    

 
Proficiency 

and accent 
10.50 .375 <.001    

 
Proficiency, 

L1 and accent 
8.00 .314 =.001    

        
  

Simple main effect analyses showed a main effect of L1 (p<.001 for accented speech 

and p=.002 for native English) for all accents. Non-native accents were perceived to be 

less comprehensible by the NNL not sharing the L1 than by NNL sharing the L1 and na-

tive English listeners (p<.001 for both, Figure 5). Native English was perceived to be 

more comprehensible by English listeners than by German (p=.002) and Catalan (p=.007) 

listeners. Regarding the different L1s NNLs perceived their familiar accent to be signifi-
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cantly more comprehensible than the unfamiliar accent (p<.001 for both accents) and as 

comprehensibility as native English (p=.934 for the Catalan accent and p=.119 for the 

German accent).  

 

Figure 5: Mean ratings for comprehensibility of different listener groups 
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The purpose of the second set of analyses was to examine the effect of proficiency, 

excluding the group of English listeners. The mixed between-within ANOVA for com-

prehensibility showed a significant main effect of proficiency and the same interactions as 

for intelligibility: between L1 and proficiency, accent and proficiency and a three-way in-

teraction between L1, accent and proficiency (Table 8). 

 

Both proficiency groups were analyzed separately (Figure 7). The interaction between 

L1 and accent occurred only for the LP group (p<.001), due to the described effect that 
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NNL groups understand the familiar accent better than the other NNL group. For the HP 

group only German-accented sentences were perceived as being less comprehensible by 

Catalan listeners (p<.001), while the other accents were perceived in a similar way by 

both listener groups. Listeners‟ proficiency (p=.15) did not influence accentedness rat-

ings. 

4.6 CORRELATIONS BETWEEN THE THREE DIMENSIONS 

The relationship between intelligibility scores, and comprehensibility and accentedness 

ratings was investigated using Pearson product-moment correlation coefficient.  

 

Table 9: Pearson correlation between the three dimensions for sentences (r value and percentage 

of variance) 

Accents Dimensions Intelligibility Comprehensibility Accentedness 

Spanish Intelligibility 1** (100%) .458* (20.9%) .024 

 Comprehensibility  1 (100%) .894** (79.9%) 

 Accentedness   1** (100%) 

German Intelligibility 1** (100%) .589** (34.7%) .411* (16.9%) 

 Comprehensibility  1** (100%) .969** (93.9%) 

 Accentedness   1** (100%) 

English Intelligibility 1** (100%) .931** (86.7%) .956** (91.4%) 

 Comprehensibility  1** (100%) .927** (85.9%) 

 Accentedness   1** (100%) 

 

The correlations, expressed as Pearson 𝑟 values, were calculated for all pairings of in-

telligibility, comprehensibility and accentedness scores for each accent (Table 9). Each of 

the correlations, which was significant at a p<.01 level was asterisked (intermediate corre-

lations with one asterisk and strong correlations with two). Positive correlations indicate 

that a strong foreign accent, low comprehensibility and low intelligibility are associated. 

For all accents the correlation between accentedness and comprehensibility ratings were 

very strong, while the strength between intelligibility and comprehensibility varied re-

garding the different accents. The correlation between intelligibility and accentedness was 

the weakest and did not reach significance for the Spanish accent.  



DISCUSSION  29 

5 DISCUSSION 

Previous studies have shown that listener responses to L2 speech may be influenced by 

a variety of factors (Lippi-Green, 1997; Stibbard and Lee, 2006). However, the most im-

portant outcomes of this study were the differences in intelligibility, comprehensibility 

and accentedness scores across listener groups due to their L1 and proficiency in English.  

The first research question was asking whether the combination of different accents 

and listeners‟ L1 influences speech intelligibility. The strong interaction between both 

proved that different combinations of them have various influences on speech intelligibil-

ity. In case that listener‟s and speaker‟s L1 matched, the speech was more intelligible, 

which can be explained by the fact that non-native speech perception and production are 

linked to L1 sound structure (Strange, 1995; Best, 1994, 1995; Flege & Fletcher, 1992; 

Flege, 1995). 

This study was aiming to examine the ISIB-T and ISIB-L as separate phenomena. It 

was found evidence for both effects with respect to the listeners‟ L1 and L2 proficiency. 

Answering the research question concerning the matched ISIB-T, it can be stated that na-

tive Catalan and native German listeners found utterances in accented English, produced 

by speakers with whom they share the L1, more intelligible than native English speech, 

although for German listeners the effect did not reach significance. This finding is similar 

to that of Major et al (2002), who concluded that NNLs of English sometimes, but not al-

ways, found speech produced with their own accent more intelligible than with another 

accent (see also Smith & Rafiqzad, 1979; van Wijngaarden, 2001; van Wijngaarden et al., 

2002a; Bent & Bradlow, 2003; Smith et al., 2003; Munro et al., 2006). In accordance with 

other studies, NLs of English always found NSs most intelligible (Munro, 1998; van 

Wijngaarden 2001).  

Answering the research question concerning the matched ISIB-L, it can be stated that 

accented English speech, either if it is produced with a German or Catalan accent, is more 

intelligible to listeners sharing the L1 than to native English listeners, even if the differ-

ence did not reach significance for all groups. This could be due to the fact that overall 

shared phonetic knowledge of L1 and L2 features between NNS and NNL sharing the 

same L1 is likely to be more extensive than between NNS and NL. The ISIB-L pattern 

has been reported previously in the literature by Weinreich (1953), Imai et al. (2005), and 

Munro et al. (2006), and was shown especially by LP listeners. The role of proficiency 

will be discussed more in detail below. 
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In accordance with the results of Stibbard and Lee (2006), this study provides evidence 

against the mismatched ISIB hypothesis of Bent and Bradlow (2003). Regarding the 

ISIB-T and ISIB-L, the non-familiar accent was always least intelligible and significantly 

less intelligible than native English to both NNL groups. The native English control group 

perceived Spanish- and German-accented English similarly. NNLs, not sharing the L1 

with the talkers, showed a big disadvantage in understanding the speech, which provides 

evidence for a “mismatched interlanguage speech intelligibility detriment” (Stibbard and 

Lee, 2006, p. 440). 

There are several explanations for the ISIB-T and ISIB-L not reaching significance for 

all listener groups. As mentioned earlier, stimulus type and listeners‟ proficiency in Eng-

lish interacted with accent and were, therefore, likely to influence speech intelligibility. 

Taking the stimulus type into account the described tendencies regarding the ISIB-L and 

ISIB-T are stronger and clearer for sentences than for words, as some of them are not sig-

nificant for the latter. More important is listeners‟ English proficiency, which had a main 

effect on speech intelligibility. A goal of this research was to investigate its role in medi-

ating the ISIB-T and ISIB-L. Answering the second research question it can be stated 

that for HP listeners all speech samples were significantly more intelligible than for LP 

listeners. Regarding the ISIB-L, both, LP and HP listeners responded faster to familiar 

accented English than to the unfamiliar accent. To be able to conclude whether there was 

an ISIB-L for one of the proficiency groups, their results were compared (only in terms of 

intelligibility and not proficiency) to the intelligibility scores of L1 English listeners 

(bearing in mind that for the analyses native English listeners were excluded because they 

are not comparable to the NNLs in terms of proficiency). The ISIB-L held only for HP 

non-native English listeners, to whom familiar accented English speech was more intelli-

gible than to native English listeners. LP listeners scored always lower than native Eng-

lish listeners and even if there was no significant difference for their familiar accent, it 

was not interpreted as a benefit in this study. 

Regarding the ISIB-T, to non-native HP listeners native English was as intelligible as 

the familiar accent, while the unfamiliar accent was significantly less intelligible. LP lis-

teners found native English speech significantly less intelligible than the familiar accent 

but still more intelligible than the unfamiliar accent. Therefore, the results for ISIB-T dif-

fered with regard to the proficiency level, as LP listeners showed a matched ISIB-T, but 

the HP groups did not. 



DISCUSSION  31 

Accented speech may be more intelligible than native English speech to non-native 

English listeners with limited proficiency, because NNLs were exposed to less non-

accented speech and were, therefore, sensitive to cues available in their own accent in 

English, which might offset their relative lack of experience with English. In contrast, na-

tive English listeners are likely to be less familiar to the language specific cues of ac-

cented English, although it had been demonstrated that NLs improve their ability to com-

prehend non-native speech with experience (Bradlow & Bent, 2008). As learners reach 

higher levels of L2 proficiency, they may adapt their speech more to native English 

standards and, therefore, perceive their own accent to be as intelligible as native English. 

On the other hand, HP listeners show an ISIB-L in contrast to LP listeners, which is prob-

ably due to the fact that they scored at a similar level of RTs as native English listeners, 

while LP listeners were generally slower in understanding L2 speech. The ISIB-L for HP 

NNLs is presumably due to their high familiarity and experience with that accent. The 

fact that Hayes-Harb et al. (2008) only found evidence of the ISIB-L and, in contrary, 

Rasmussen (2007) only found support for the ISIB-T, could be due to differences in lis-

teners‟ proficiency in their studies, which has been shown to effect intelligibility substan-

tially in the present study. Both authors discussed that results would be clearer when lis-

teners‟ proficiency would have been taken into account (see also van Wijngaarden et al., 

2002b). 

Regarding comprehensibility and accentedness and the third research question, it can 

be stated that the results were different for both perceptual dimensions. Comprehensibility 

results looked similar to those of intelligibility; German and Catalan LP listeners rated 

their own accent to be more comprehensible than the unfamiliar accent. Nevertheless, all 

listeners rated native English to be most comprehensible, even if the difference to the fa-

miliar accent was not significant for NNLs. HP listeners did not differ in their compre-

hensibility perception of non-native accents, but perceived both less comprehensible than 

native English. Results of LP listeners supported the evidence against the mismatched 

ISIB-L and ISIB-T. Nevertheless, comprehensibility ratings did not support the matched 

ISIB-T or ISIB-L, because for the English listeners group all accents were more compre-

hensible than for NNL groups and native English was always most comprehensible to all 

listeners.  

L2 listeners‟ proficiency seems to be an important factor when it comes to comprehen-

sibility and intelligibility, while it does not make a difference for accentedness (Smith, 

1992). Accentedness seems to be more independent from L1 background and L2 profi-
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ciency than the other dimensions, as the ratings showed no effect for proficiency and the 

same tendency for all L1s, which is descending accentedness from Spanish-accented over 

German-accented to native English. All listener groups assigned generally harsher ac-

centedness than comprehensibility ratings, which is a common finding in many studies 

(Derwing & Munro, 1997; Derwing, Munro, & Carbonaro, 2000; Munro & Derwing, 

1995b, 1999, 2001).  

It should be noted that NNLs of English appear to apply the examined dimensions 

scales in different ways than native English listeners, which suggests that different under-

lying processes due to L1 background and L2 proficiency are at work in both types of lis-

tener. Although the strength of foreign accent is correlated with comprehensibility ratings 

and intelligibility scores, it does not necessarily reduce one of them. The correlation be-

tween intelligibility and comprehensibility showed clearly that less comprehensible utter-

ances tended to be less intelligible than highly comprehensible utterances, which can be 

explained by influences of L1 and accent on both dimensions. In accordance, Munro and 

Derwing (1995a) showed that although some utterances were highly intelligible and com-

prehensible, the accentedness ratings varied widely. 
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6 CONCLUSION 

An examination of listeners‟ intelligibility, comprehensibility, and accentedness of L2 

speech is important in L2 research, testing, and pedagogy.  

In the field of language testing statements are made about how intelligible or compre-

hensible a particular learner‟s speech is. In this study it has been shown that the response 

to L2 speech differs due to the L2 proficiency and L1 of listeners. Therefore, it can be 

doubted that oral test scores can have predictive value. Nevertheless, these findings need 

to be replicated in other work involving different listening conditions and different stimuli 

types. 

In foreign language acquisition it is commonly recommended that teachers focus on 

those specific aspects of the learner‟s speech that most affect comprehensibility and intel-

ligibility rather on those aspects simply associated with accent or phonological and 

grammatical accuracy (Breitkreutz, Derwing & Rossiter, 2001; Derwing & Munro, 2005). 

Due to the low correlations between accentedness and the dimensions of intelligibility 

and comprehensibility it can be doubted that foreign accent reduction automatically leads 

to a higher intelligibility. There is a need for further research on which aspects may have 

the strongest impact in comprehensibility and intelligibility. Furthermore, in foreign lan-

guage teaching contexts learners are exposed largely to English of their L1 speakers. Due 

to their ability to communicate successfully with them (which is due to the ability to ad-

just their production and compensate their perception on the basis of shared knowledge), 

they may be convinced of a false sense of their intelligibility, which may not be applica-

ble to other NNSs or native English speakers. Thus, it is important that learners are ex-

posed to a range of accents beyond their own and that pronunciation teaching eradicates 

disruptive features of their speech to facilitate international intelligibility (Derwing et al., 

2002).  

It has been proven that even an incorrect assumption that a speaker comes from a non-

native background might sometimes reduce a listener‟s comprehension (Rubin, 1992), 

which might have been a factor in this study in some subjective ratings, although it could 

not have been a large factor given the correlation between ratings and intelligibility. 

Therefore, a bias against foreign-accented speech does not necessarily seem to interact 

with the underlying ability to comprehend accented speech. Nevertheless, this study has 

not addressed the problem of bias, which might be more likely to occur in real-life en-

counters. Likewise, sociolinguistic factors, which might interact in real communication 
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with the L1, were not taken into consideration and have to be investigated in further field 

studies.  

In previous studies the use of different measures for intelligibility may be responsi-

ble for variation in findings. Different to most studies, which have used word identifica-

tion as a measure of intelligibility (e.g., Bent & Bradlow, 2003), this research used RT. 

Because RT indirectly referred to processing time and it was controlled for linguistic con-

tent, the ISIB presumably arose from the differences in the acoustic signal and not from 

differences in lexical choices or syntactic structures. Therefore, it is very likely that the 

ISIB occurred at an early, phonetic stage of processing. Nevertheless, it possibly also op-

erates at higher levels of processing, which needs to be investigated by further research.  

Regarding the participants some limitations of the study have to be mentioned. There 

were only two proficiency groups investigated, which is why further research with inter-

mediate proficient listeners is needed to explore the turning point from ISIB-T to ISIB-L. 

Additionally, research needs to investigate listeners from a wider variety of L1s, other 

TLs than English and a wider variety of data types. The fact that only three different L1 

groups were represented (similar in age and academic background) may limit the study, 

because they may not be an accurate reflection of the L1 groups. Furthermore, the sample 

of speakers was very small after it was controlled for various influencing factors on intel-

ligibility, which could cause a bigger influence of individual speech characteristics than 

expected. 

 Influences of speakers‟ proficiency, which was mostly operationalized as accented-

ness, on intelligibility were shown in various studies (van Wijngaarden, 2001; van 

Wijngaarden et al., 2002a; Bent & Bradlow, 2003; Stibbard and Lee, 2006). But only 

very few concerned the proficiency of the listener (e.g. van Wijngaarden et al., 2002b). 

The present study indicates that listeners‟ L2 proficiency is one of the main factors de-

termining whether an ISIB-L or ISIB-T occurred. Evidence for the ISIB-T was provided 

for LP listeners and for the ISIB-L for HP listeners. In conclusion, the present study 

shows that a distinction between two types of the ISIB, which was often not made in pre-

vious studies, is essential to clarify the different influences of L1 and proficiency on intel-

ligibility of non-native speech. 
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APPENDIX 1 

FACTORS INFLUENCING THE INTELLIGIBILITY OF SPEECH 

SPEAKERS' FACTORS:  

 speech rate controlled for after recording (nearly the same for all chosen speech samples) 

 pausing controlled for after recording (nearly the same for all chosen speech samples) 

 stress controlled for after recording (nearly the same for all chosen speech samples) 

 errors controlled for after recording (no errors in chosen speech samples) 

 intonation controlled for after recording (speech samples with falling intonation were chosen) 

 clear speech controlled for after recording (only speakers with clear speech were chosen) 

 neighbourhood density  controlled for before recording (the same for all words and sentences) 

 unique speech habits controlled for after recording (only speakers with less unique speech habits were chosen) 

 word frequency controlled for before recording (words and sentences are high frequent (withing the first 2000)) 

 ascendancies of context controlled for before recording (no context for words, for sentences the infuence of context is nearly the same) 

 non-native accent focus of this study -> native English, German- and Catalan-accented English (same degree of accent) 

   

   

LISTENERS' FACTORS:  

 experience / previous exposure to L2 speech controlled for in selection of participants (personal questionnaire) 

 proficiency in TL focus of this study -> different proficiency levels (vocabulary size test) 

 usage of context same context for all of them 

 familiarity of topic or speech event same familiarity for all of them (unknown topic and speech event) 

 level of tiredness controlled for with randomization of speech samples presented 

 situation specific factors same situtation for everybody 

 semantics (for NNSs) for sentences: real-world expectations (same for everybody) 

 background noise no noise for intelligbility test and accentedness rating but same degree of noise for comprehensibility test 

 familiarity of native speech / non-native accents focus of this study -> more familiar with accent of speakers who share the same L1 



 

APPENDIX 2 

SPEECH MATERIAL - WORDS 

ANIMATED WORDS NON-ANIMATED WORDS 

1. Chicken 1. Chair 

2. Monkey 2. Pencil 

3. Zebra 3. Picture 

4. Bunny 4. Pistol 

5. Bird 5. Radio 

6. Horse 6. Rope 

7. Dog 7. Scissors 

8. Snake 8. Spoon  

9. Giraffe 9. Telephone 

10. Elephant 10. Toothbrush 



 

 

APPENDIX 3 

SPEECH MATERIAL - SENTENCES
7
 

L1 
TRUE SENTENCES FALSE SENTENCES 

FEMALE SPEAKER MALE SPEAKER FEMALE SPEAKER MALE SPEAKER 

L
1
 E

N
G

L
IS

H
 Some people like to watch television. Most people have scissors. Some people have fourteen eyes. Most dolphins have fourteen eyes. 

Some people like to smoke cigars. Many children like dogs. Most horses like to smoke cigars. Some people walk on their lips. 

Many children like to watch television. Some people like their lips. Most dolphins enjoy playing basketball. Most people wear watches on their lips. 

Some people enjoy watching basketball. Some people have many horses. Chocolate is a healthy food to eat. Some people have fourteen eyes. 

Many children enjoy playing basketball. Some people like their ears. Many dogs walk on their ears. Many children like to eat scissors. 

L
1
 G

E
R

M
A

N
 Some people like to eat chocolate. Some people like dogs. Most dolphins like to smoke cigars. Many dogs like to eat chocolate. 

Many children like to eat chicken. Some people enjoy cigars. Most horses like to eat chocolate. Many children like to eat cigars. 

Some people enjoy playing basketball. Most horses live on dry land. Most people wear watches on their ears. Many dogs wear watches on their lips. 

Some people like playing basketball. Some people walk on dry land. Most horses enjoy playing basketball. Most horses walk on their ears. 

Some people like to wear watches. Most horses walk on dry land. Many dogs enjoy playing basketball. Most horses like to eat cigars. 

L
1
 S

P
A

N
IS

H
 

Some people like to watch basketball. Many dogs live on dry land. Most horses have fourteen eyes. Many dogs like to smoke cigars. 

Some people smoke many cigars. Chicken is a healthy food to eat. Most dolphins live on dry land. Most horses like to watch television. 

Many children like to eat chocolate. Salad is a healthy food to eat. Some people walk on their ears. Many children like to smoke cigars. 

Some people like healthy food to eat. Some people have many dogs. Most dolphins like to watch television. Most horses wear watches on their lips. 

Some people enjoy watching television. Some people like to eat chicken. Many dogs have fourteen eyes. Most dolphins like to eat chocolate. 

                                                 
7
 The nine originally recorded sentences are italicized. 



 

APPENDIX 4 

BACKGROUND QUESTIONNAIRE  

 

1. What is your sex? 

 Male 

 Female 

 

2. How old are you? _______ 

 

3. What is the highest degree or level of school you have completed? If currently enrolled, mark 

the previous grade or highest degree received. 

 No schooling completed 

 High school graduate 

 Bachelor's degree  

 Master's degree 

 Doctorate degree  

 

4. Are you currently...? 

 Employed for wages 

 Self-employed 

 Out of work 

 A student 

 Retired 

 

5. Where were you born? 

 Country:  

 City/region: 

  

6. How long did you live in your home country?  _________ years 

 

7. Did you also live in an English speaking country? If so, how long and what language was 

most important there for your daily life? 

____ years / month in _________________  Language:___________________ 

____ years / month in _________________  Language:___________________ 

____ years / month in _________________  Language:___________________ 



 

 

8. What is your native language? 

 

9. Could you put all the languages you have ever learnt / spoken from the one you have spoken 

first to the one you have learnt recently into the order? 

1.  

2.  

3.  

4.  

5.  

6.  

 

10. Could you put all the language you have ever learnt / spoken from most proficient to less pro-

ficient into the order? And estimate your knowledge from 1 (no knowledge anymore) to 5 

(native-like proficiency). 

 

1.       1 – 2 – 3 – 4 – 5 

2.       1 – 2 – 3 – 4 – 5 

3.       1 – 2 – 3 – 4 – 5 

4.       1 – 2 – 3 – 4 – 5 

5.       1 – 2 – 3 – 4 – 5 

6.       1 – 2 – 3 – 4 – 5 

 

11. How many years have you learnt English?  _______ years 

 

12. Are you used to listen to English with a Spanish or Catalan accent?  

 

Not at all  From time to time   Very much 

1 2 3 4 5 

 

13. Are you used to listen to English with a German accent? 

 

Not at all  From time to time   Very much 

1 2 3 4 5 

 


