
1. INTRODUCTION

In second language (L2) speech the production of 

some L2 sounds is challenging to L2 learners, 

especially those sounds that exist in the L2 speech 

system but do not exist in their first language (L1) 

inventory (e.g. Lado, 1957; cf. Flege, 1995; Flege 

& Port, 1981). The Age of Acquisition (AOA), 

defined as the age of the first exposure to an L2 

(Flege et al., 1999), is the most studied variable 

which is believed to affect L2 speech production. 

It has also been confirmed by a substantial amount 

of research as a key predictor of successful L2 

attainment. The younger a learner is exposed to an 

L2, the more native speaker-like proficiency they 

attain (e.g. Abrahamsson & Hyltenstam, 2009; 

Baker, 2010; Bialystok, 1997; Birdsong, 2006; 

Bongaerts et al., 1997; DeKeyser, 2000; Johnson & 

Newport, 1989; Flege, 1991; Flege et al., 1995a; 

Flege et al., 1999; Muñoz & Singleton, 2011; 

Patkowski, 1990; Saito, 2015b; Scovel, 1988).

However, other studies speculate that successful 

L2 pronunciation is dependent on a wide variety 

of variables other than AOA such as L1 influence 

(Flege & Davidian, 1984), the distance between L1 

and L2 (Flege, 2003), the relative usage of L1 and 

L2 (Flege, 1999; Flege & MacKay, 2004), the 

quality and quantity of L2 input (Flege & Liu, 

2001; Jia & Aaronson, 2003), aptitude 

(Abrahamsson & Hyltenstam, 2008; Loup et al., 

1994), motivation (Mayor, 1999), ethnic identity 

(Gatbonton et al., 2011; Gatbonton & Trofimovich, 

2008), level of education (Derwing & Munro, 

2008; Flege et al., 1999) and length of residence 

(LOR) in an L2 speaking community (e.g. Saito & 

Brajot, 2013; Saito, 2015a).

Nonetheless, the demonstrable variations shown 

by late learners (those who commenced L2 

learning after puberty) in successfully mastering L2 

sounds have suggested that the independent and/

or combined effects of AOA, together with other 

variables on L2 sound production, are largely 

inconclusive.

2. MATERIALS AND METHODS

Seeking to contribute to the growing body of 

research in the area of L2 speech acquisition, this 

study was conducted with the aim of examining 

the production of the English /p/ by Arabic 

speakers who have learned English from the age of 

13 onwards. It was accomplished by performing 

an acoustic analysis of voice onset time (VOT)

– defined as the length of time between the release 

of a stop consonant and the onset of the vocal fold 

vibration (Lisker & Abramson, 1964, 1967) in their 

speech, alongside other acoustic cues which are

not discussed in this article. Our aim was to 

determine whether late Arab bilinguals are able to 

produce the sound /p/, which does not exist in 

their L1 inventory, like a native speaker VOT value. 

The sound of /p/ produced by late Arab bilinguals 

was then compared to that of native speakers. The 

tendency is for the native speaker /p/ sound to be 

replaced by a /b/ sound by late Arab bilinguals. A 

bachelor’s degree obtained from an English 

university was set as the minimum qualification 

required in order to participate in the study, in 

addition to, LOR (≥ 10 years), intensive and 

authentic input from English native speakers 

(average 70%) and intensive English use on a daily 

basis (average 85%). We also hypothesise that 

AOA is not a key predicator of L2 sound 

production by late Arab participants. Therefore, it 

The aim of this study is to examine the production of the word-initial stop /p/ by Arabs speaking English as a second 
language (L2). Arabic was chosen as a counter language since its phonetic contrasts between voiced and voiceless 
sounds differ from English. The data was collected from 50 participants, consisting of one group of highly qualified 
Arabs (n= 30 bilinguals) living in London for 10 years, and two groups of baseline speakers (n= 10 for inexperienced 
native Arabic and native English baseline groups, respectively). The production of /p/ by late Arab bilinguals (who 
learned English after puberty) was elicited via three oral tasks. Acoustic analysis was conducted to measure the voice 
onset time (VOT) value of /p/. VOT is defined as the length of time between the release of a stop consonant and the 
onset of vocal fold vibration. Research shows that length of residence (LOR), level of education, quality and quantity 
of input and rigorous usage of L2 are more important than AOA (Age of Acquisition) in enabling L2 learners to achieve 
native speaker-like pronunciation of the sound /p/, although for late Arab bilinguals the overall results demonstrated 
that AOA is a key predictor of L2 sounds. The final results demonstrate that the production of /p/ by late Arab 
bilinguals differed significantly from that produced by inexperienced Arabs. Late Arab bilinguals managed to establish 
new phonetic categories for English /p/ that does not exist in their language (L1). However, their production of /p/ 
deviated from that of native English speakers. Only nine out of 30 late Arab bilinguals were able to achieve native 
speaker-like pronunciation of /p/.

KEYWORDS: pronunciation, bilingualism, late learners, Arabs, voiceless consonant, voice onset time, (VOT)

‘The Age of Acquisition (AOA), 
defined as the age of the first 
exposure to an L2 (Flege et al., 
1999), is the most studied 
variable which is believed to 
affect L2 speech production’

An acoustic analysis of the production of word-initial stop /p/ by late Arab bilinguals

by Sawsan Askoul

68   Training, Language and Culture    Training, Language and Culture   69

An acoustic analysis of the production of word-initial 
stop /p/ by late Arab bilinguals
by Sawsan Askoul

Sawsan Askoul University of London sawsan.askoul@kcl.ac.uk

Published in Training, Language and Culture Vol 1 Issue 4 (2017) pp. 68-83 doi: 10.29366/2017tlc.1.4.5

Recommended citation format: Askoul, S. (2017). An acoustic analysis of the production of word-initial stop /p/ 

by late Arab bilinguals. Training, Language and Culture, 1(4), 68-83. doi: 10.29366/2017tlc.1.4.5

This is an open access article distributed under the Creative Commons Attribution 4.0 International License 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 
properly cited (CC BY 4.0) 

© Sawsan Askoul 2017
This content is licensed under a Creative Commons Attribution 4.0 International License

mailto:sawsan.askoul@kcl.ac.uk
http://doi.org/10.29366/2017tlc.1.4.5
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0


1. INTRODUCTION

In second language (L2) speech the production of 

some L2 sounds is challenging to L2 learners, 

especially those sounds that exist in the L2 speech 

system but do not exist in their first language (L1) 

inventory (e.g. Lado, 1957; cf. Flege, 1995; Flege 

& Port, 1981). The Age of Acquisition (AOA), 

defined as the age of the first exposure to an L2 

(Flege et al., 1999), is the most studied variable 

which is believed to affect L2 speech production. 

It has also been confirmed by a substantial amount 

of research as a key predictor of successful L2 

attainment. The younger a learner is exposed to an 

L2, the more native speaker-like proficiency they 

attain (e.g. Abrahamsson & Hyltenstam, 2009; 

Baker, 2010; Bialystok, 1997; Birdsong, 2006; 

Bongaerts et al., 1997; DeKeyser, 2000; Johnson & 

Newport, 1989; Flege, 1991; Flege et al., 1995a; 

Flege et al., 1999; Muñoz & Singleton, 2011; 

Patkowski, 1990; Saito, 2015b; Scovel, 1988).

However, other studies speculate that successful 

L2 pronunciation is dependent on a wide variety 

of variables other than AOA such as L1 influence 

(Flege & Davidian, 1984), the distance between L1 

and L2 (Flege, 2003), the relative usage of L1 and 

L2 (Flege, 1999; Flege & MacKay, 2004), the 

quality and quantity of L2 input (Flege & Liu, 

2001; Jia & Aaronson, 2003), aptitude 

(Abrahamsson & Hyltenstam, 2008; Loup et al., 

1994), motivation (Mayor, 1999), ethnic identity 

(Gatbonton et al., 2011; Gatbonton & Trofimovich, 

2008), level of education (Derwing & Munro, 

2008; Flege et al., 1999) and length of residence 

(LOR) in an L2 speaking community (e.g. Saito & 

Brajot, 2013; Saito, 2015a).

Nonetheless, the demonstrable variations shown 

by late learners (those who commenced L2 

learning after puberty) in successfully mastering L2 

sounds have suggested that the independent and/

or combined effects of AOA, together with other 

variables on L2 sound production, are largely 

inconclusive.

2. MATERIALS AND METHODS

Seeking to contribute to the growing body of 

research in the area of L2 speech acquisition, this 

study was conducted with the aim of examining 

the production of the English /p/ by Arabic 

speakers who have learned English from the age of 

13 onwards. It was accomplished by performing 

an acoustic analysis of voice onset time (VOT)

– defined as the length of time between the release 

of a stop consonant and the onset of the vocal fold 

vibration (Lisker & Abramson, 1964, 1967) in their 

speech, alongside other acoustic cues which are

not discussed in this article. Our aim was to 

determine whether late Arab bilinguals are able to 

produce the sound /p/, which does not exist in 

their L1 inventory, like a native speaker VOT value. 

The sound of /p/ produced by late Arab bilinguals 

was then compared to that of native speakers. The 

tendency is for the native speaker /p/ sound to be 

replaced by a /b/ sound by late Arab bilinguals. A 

bachelor’s degree obtained from an English 

university was set as the minimum qualification 

required in order to participate in the study, in 

addition to, LOR (≥ 10 years), intensive and 

authentic input from English native speakers 

(average 70%) and intensive English use on a daily 

basis (average 85%). We also hypothesise that 

AOA is not a key predicator of L2 sound 

production by late Arab participants. Therefore, it 

The aim of this study is to examine the production of the word-initial stop /p/ by Arabs speaking English as a second 
language (L2). Arabic was chosen as a counter language since its phonetic contrasts between voiced and voiceless 
sounds differ from English. The data was collected from 50 participants, consisting of one group of highly qualified 
Arabs (n= 30 bilinguals) living in London for 10 years, and two groups of baseline speakers (n= 10 for inexperienced 
native Arabic and native English baseline groups, respectively). The production of /p/ by late Arab bilinguals (who 
learned English after puberty) was elicited via three oral tasks. Acoustic analysis was conducted to measure the voice 
onset time (VOT) value of /p/. VOT is defined as the length of time between the release of a stop consonant and the 
onset of vocal fold vibration. Research shows that length of residence (LOR), level of education, quality and quantity 
of input and rigorous usage of L2 are more important than AOA (Age of Acquisition) in enabling L2 learners to achieve 
native speaker-like pronunciation of the sound /p/, although for late Arab bilinguals the overall results demonstrated 
that AOA is a key predictor of L2 sounds. The final results demonstrate that the production of /p/ by late Arab 
bilinguals differed significantly from that produced by inexperienced Arabs. Late Arab bilinguals managed to establish 
new phonetic categories for English /p/ that does not exist in their language (L1). However, their production of /p/ 
deviated from that of native English speakers. Only nine out of 30 late Arab bilinguals were able to achieve native 
speaker-like pronunciation of /p/.

KEYWORDS: pronunciation, bilingualism, late learners, Arabs, voiceless consonant, voice onset time, (VOT)

‘The Age of Acquisition (AOA), 
defined as the age of the first 
exposure to an L2 (Flege et al., 
1999), is the most studied 
variable which is believed to 
affect L2 speech production’

An acoustic analysis of the production of word-initial stop /p/ by late Arab bilinguals

by Sawsan Askoul

68   Training, Language and Culture    Training, Language and Culture   69

An acoustic analysis of the production of word-initial 
stop /p/ by late Arab bilinguals
by Sawsan Askoul

Sawsan Askoul University of London sawsan.askoul@kcl.ac.uk

Published in Training, Language and Culture Vol 1 Issue 4 (2017) pp. 68-83 doi: 10.29366/2017tlc.1.4.5

Recommended citation format: Askoul, S. (2017). An acoustic analysis of the production of word-initial stop /p/ 

by late Arab bilinguals. Training, Language and Culture, 1(4), 68-83. doi: 10.29366/2017tlc.1.4.5

This is an open access article distributed under the Creative Commons Attribution 4.0 International License 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 
properly cited (CC BY 4.0) 

© Sawsan Askoul 2017
This content is licensed under a Creative Commons Attribution 4.0 International License

mailto:sawsan.askoul@kcl.ac.uk
http://doi.org/10.29366/2017tlc.1.4.5
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0


may safely be neglected when other variables have 

been firmly controlled, specifically, level of 

education, LOR, quality and quantity of L2 input 

and dominant usage of L2. Such variables 

combined allow late Arab bilinguals to attain 

native speaker-like pronunciation of the sound /p/ 

with a native speaker-like VOT value, despite their 

late AOA (≥13 years).

3. STUDY AND RESULTS

3.1 Voice Onset Time (VOT)

There is broad consensus that foreign accents are a 

natural outcome of late L2 learning. This notion is 

supported by research and empirical studies 

demonstrating that late learners are most likely to 

produce their L2 speech with non-native patterns 

of pronunciation (Derwing & Munro, 2005). 

However, native speakers of a language are 

equipped with the ability to discriminate whether 

or not a speaker’s accent reflects their mother 

tongue, even when the speech is structured with 

faultless syntax and a robust lexicon. This 

judgement is frequently made by detecting certain 

acoustic cues and phonetic features produced by 

the speaker (Scovel, 1995). Although there are 

different acoustic features that distinguish speech 

sounds, such as articulatory force (fortis and lenis) 

and aspiration (when a sound is pronounced with/

out an audible explosion and an interlude of 

noise), voicing is undoubtedly one of the most 

salient auditory signals ‘identifiable by ear with 

great ease’ (Lisker & Abramson, 1967).

In contrast, articulatory force has no agreed 

physical meaning and aspiration has a contrastive 

meaning limited to particular contexts. Voicing is 

readily measurable and a distinction between the 

contrasting sounds in all positions of occurrence is 

possible (Lisker & Abramson, 1967; cf. Yeni-

Komshian et al., 1977). Voicing distinguishes 

between voiced sounds that are characterised by 

vocal cord vibration or glottal pulsing (Lisker & 

Abramson, 1964, 1967) and voiceless sounds that 

are pronounced without such glottal pulsing. The 

occurrence or non-occurrence of pulsing is a 

distinctive feature that is more often accompanied 

by stop consonants than is the case for other 

speech sounds (Yu et al., 2015). English stop 

consonants include the voiced /b/, /d/ and /g/ that 

cognate to the voiceless /p/, /t/ and /k/. Such 

sounds are pronounced by closure or severe 

constriction and the build-up of considerable air 

pressure in the oral cavity, followed by a sudden 

release of the constriction (Flege, 1988; Lisker & 

Abramson, 1964, 1967).

When acoustically analysed, the closure

of stop consonants is fairly well marked and 

clearly shown on spectrograms by the presence of 

a ‘burst’ or brief interval of high-intensity noise 

(Lisker & Abramson, 1967). The onset of the burst 

can be fixed with considerable certainty and 

provides a convenient reference point for 

measuring voicing duration. Consequently, it is 

possible to relate the degree of voicing of a stop to 

the time between the burst and onset of pulsing. 

This time is known ‘voice onset time’ (VOT). VOT 

is defined as the duration of the period of time 

between the beginning of the stop release burst 

and the onset of the vocal fold vibration, glottal 

pulsing or periodicity, as some researchers prefer 

to call it. It is usually measured in milliseconds 

(ms). VOT is commonly found in different 

languages around the world and has three 

universal categories: voicing lead (50-150ms), 

short lag (0-30ms), and long lag (50-110ms).

3.2 English /p/

In terms of phonology, the sound /p/ is classified as 

one of the English phonemes which, according to 

the Longman Dictionary of Linguistics, is the 

smallest unit of sound in a language which can 

distinguish two words. In English, the words pan 

and ban differ only in their initial sounds: pan 

begins with /p/ and ban with /b/, therefore, /p/, /b/ 

are phonemes. Since phonemes are categories 

rather than actual sounds, they are not tangible, 

instead they are abstract theoretical groups that 

have only a psychologically reality. In other words, 

we cannot hear phonemes, but we assume they 

exist because of the way they are used by native 

speakers (e.g. Flege & Port, 1981; Murray, 1995).

In comparing English to Arabic sound systems, 

Flege (1981) has observed that /p/ is considered 

‘voiceless’ because of the absence of glottal 

pulsing upon articulation. No equivalent sound 

to /p/ is found in the Arabic sound system (Yeni-

Komshian et al., 1977), which makes it an odd 

language among its sister Semitic languages 

(Newman, 2002).

The closest Arabic sound to the English /p/ is [ب]. 

 is pronounced with vibration of the vocal folds [ب]

and a very short obstruction of the flow of air as 

the two lips are pressed together but the velum is 

up, thus blocking access to the nasal cavity. The 

pressure builds up behind the blockage caused by 

the two lips and the lips come apart and the air 

escapes through the mouth in a burst (Newman, 

2002).

In conclusion, Arabic lacks an equivalent to the 

‘However, native speakers of a 
language are equipped with the 
ability to discriminate whether 
or not a speaker’s accent reflects 
their mother tongue, even when 
the speech is structured with 
faultless syntax and a robust 
lexicon’

‘Voicing is readily measurable 
and a distinction between the 
contrasting sounds in all 
positions of occurrence is 
possible’
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may safely be neglected when other variables have 
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native speaker-like pronunciation of the sound /p/ 

with a native speaker-like VOT value, despite their 
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release of the constriction (Flege, 1988; Lisker & 

Abramson, 1964, 1967).

When acoustically analysed, the closure
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a ‘burst’ or brief interval of high-intensity noise 
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to call it. It is usually measured in milliseconds 

(ms). VOT is commonly found in different 

languages around the world and has three 
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In terms of phonology, the sound /p/ is classified as 
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English /p/ which constitutes a big challenge for 

any Arabic speaker wishing to pronounce the 

English /p/ accurately, especially for those who 

learn English in naturalist settings, as the 

distinction requires a high degree of perception 

and awareness of details which differentiate the 

English /p/ from the Arabic [ب].

3.3 Participants 

The participants were chosen on the basis of the 

results of an initial interview (Saito & Brajot, 

2013). In order to control other variables that 

could affect the Arabic speakers’ oral production, 

the participants were required to meet the 

following criteria: a) native Arabs, b) highly 

qualified with a bachelor degree minimum 

obtained from England, c) engaged in full time 

jobs, d) living in England for a minimum of 10 

years, e) first intensive exposure to English was at 

the age of 13 years or more, and f) bilinguals 

spoke two languages: Arabic as an L1 and English 

as an L2. This last condition was with the aim of 

excluding participants from multilingual 

backgrounds.

3.4 Baseline speakers

Data was also collected from two control groups 

to determine baseline acoustic description for 

native Arabic and English speakers’ production of 

the English /p/.

The Arabic speaking baseline was determined by 

highly qualified Arabs (e.g. Flege, 1991) with 

educational attainments and work experience 

equivalent to those of late Arab bilinguals. In their 

country of origin, Syria, the Arabic speaking 

baseline participants worked in: a) educational 

sectors – one headteacher, teachers and two 

retired teachers, b) engineering – agricultural and 

civil engineers, and c) university students. There 

were 10 native speakers of Arabic (7 females and 3 

males) who had just arrived in London with LOR 

ranging from 3 to 8 months only. Their ages ranged 

from 19 years to 70 years (mean age 40.4 years, 

SD=20.08). As can be seen, the chronological age 

of the Arabic speaking baseline participants was 

closer to the age of the late bilinguals than those in 

the English baseline (see below).

Regarding the English baseline and following 

Abrahamsson & Hyltenstam’s (2009) model in 

selecting baseline groups, there were 10 university 

students, a) some speaking English at home during 

childhood, b) with English as the only language at 

school, c) one who had lived his whole life in 

England without interval. In order to ensure that a 

variety of VOT values differing according to age, 

sex and speech rate (Yu et al., 2015) was 

consistent with the variety reflected in the Arabic 

speaking baseline, the English baseline consisted 

of seven females and three males. Additionally, in 

an attempt to match the Arabic speaking baseline 

and late bilinguals’ chronological age to that of the 

English baseline participants, one elderly retired 

teacher participated to constitute the group. Their 

ages ranged from 19 -70 years old (mean age 30, 

SD=14.8). Linguistically they had no previous 

knowledge of English phonetics and phonology.

3.5 Target words 

The 12 target words exploited in the three oral 

tasks had the form of consonant-vowel-consonant 

(CVC) word-initial (e.g. Flege & Eefting, 1987b; 

Flege & Liu, 2001; Flege et al., 1995a) and 

singletons (e.g. Flege & Brown, 1982). The lexical 

familiarity and frequency (Flege et al., 1996) of the 

words were taken into consideration on the 

grounds that lexical factors are believed to have 

some effects on L2 sound production (Saito & 

Brajot, 2013).

3.6 Task description 

Echoing Saito & Brajot (2013), the selection of 

tasks utilised in this study aimed to focus on late 

Arab bilinguals’ /p/ production in more 

communicative contexts within a ‘realistic time 

limit’ (Saito & Brajot, 2013, p. 851). They were not 

allowed prolonged planning times, so that they 

would demonstrate their real implicit knowledge 

stored in long-term memory (Flege, 2015) rather 

than exhibiting explicit knowledge stored in 

general memory (Ellis, 2005). The three tasks 

included:

1. A series of picture descriptions. In order to elicit 

the natural spontaneous speech of the participants 

without causing them to pay attention to their 

production of /p/, the participants were presented 

with a cartoon used in Munro and Derwing’s 

(1999) study that illustrated ‘an amusing story’ (p. 

290) and were asked to describe the events 

depicted. The cartoon was displayed on a 

classroom projector or a laptop screen with seven 

word prompts, three of which were target words 

and the other four of which were distractors (Saito 

& Brajot, 2013). The target words included; pass, 

pain, and pick while the distracting words were 

city, suitcase, man and women. Each participant 

was given 10 seconds of planning time for this 

kind of task.
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the English phonemes which, 
according to the ‘Longman 
Dictionary of Linguistics’, is the 
smallest unit of sound in a 
language which can distinguish 
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‘Arabic lacks an equivalent to 
the English /p/ which constitutes 
a big challenge for any Arabic 
speaker wishing to pronounce 
the English /p/ accurately’
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English /p/ which constitutes a big challenge for 

any Arabic speaker wishing to pronounce the 

English /p/ accurately, especially for those who 

learn English in naturalist settings, as the 

distinction requires a high degree of perception 

and awareness of details which differentiate the 

English /p/ from the Arabic [ب].

3.3 Participants 

The participants were chosen on the basis of the 

results of an initial interview (Saito & Brajot, 

2013). In order to control other variables that 

could affect the Arabic speakers’ oral production, 

the participants were required to meet the 

following criteria: a) native Arabs, b) highly 

qualified with a bachelor degree minimum 

obtained from England, c) engaged in full time 

jobs, d) living in England for a minimum of 10 

years, e) first intensive exposure to English was at 

the age of 13 years or more, and f) bilinguals 

spoke two languages: Arabic as an L1 and English 

as an L2. This last condition was with the aim of 

excluding participants from multilingual 

backgrounds.

3.4 Baseline speakers

Data was also collected from two control groups 

to determine baseline acoustic description for 

native Arabic and English speakers’ production of 

the English /p/.

The Arabic speaking baseline was determined by 

highly qualified Arabs (e.g. Flege, 1991) with 

educational attainments and work experience 

equivalent to those of late Arab bilinguals. In their 

country of origin, Syria, the Arabic speaking 

baseline participants worked in: a) educational 

sectors – one headteacher, teachers and two 

retired teachers, b) engineering – agricultural and 

civil engineers, and c) university students. There 

were 10 native speakers of Arabic (7 females and 3 

males) who had just arrived in London with LOR 

ranging from 3 to 8 months only. Their ages ranged 

from 19 years to 70 years (mean age 40.4 years, 

SD=20.08). As can be seen, the chronological age 

of the Arabic speaking baseline participants was 

closer to the age of the late bilinguals than those in 

the English baseline (see below).

Regarding the English baseline and following 

Abrahamsson & Hyltenstam’s (2009) model in 

selecting baseline groups, there were 10 university 

students, a) some speaking English at home during 

childhood, b) with English as the only language at 

school, c) one who had lived his whole life in 

England without interval. In order to ensure that a 

variety of VOT values differing according to age, 

sex and speech rate (Yu et al., 2015) was 

consistent with the variety reflected in the Arabic 

speaking baseline, the English baseline consisted 

of seven females and three males. Additionally, in 

an attempt to match the Arabic speaking baseline 

and late bilinguals’ chronological age to that of the 

English baseline participants, one elderly retired 

teacher participated to constitute the group. Their 

ages ranged from 19 -70 years old (mean age 30, 

SD=14.8). Linguistically they had no previous 

knowledge of English phonetics and phonology.

3.5 Target words 

The 12 target words exploited in the three oral 

tasks had the form of consonant-vowel-consonant 

(CVC) word-initial (e.g. Flege & Eefting, 1987b; 

Flege & Liu, 2001; Flege et al., 1995a) and 

singletons (e.g. Flege & Brown, 1982). The lexical 

familiarity and frequency (Flege et al., 1996) of the 

words were taken into consideration on the 

grounds that lexical factors are believed to have 

some effects on L2 sound production (Saito & 

Brajot, 2013).

3.6 Task description 

Echoing Saito & Brajot (2013), the selection of 

tasks utilised in this study aimed to focus on late 

Arab bilinguals’ /p/ production in more 

communicative contexts within a ‘realistic time 

limit’ (Saito & Brajot, 2013, p. 851). They were not 

allowed prolonged planning times, so that they 

would demonstrate their real implicit knowledge 

stored in long-term memory (Flege, 2015) rather 

than exhibiting explicit knowledge stored in 

general memory (Ellis, 2005). The three tasks 

included:

1. A series of picture descriptions. In order to elicit 

the natural spontaneous speech of the participants 

without causing them to pay attention to their 

production of /p/, the participants were presented 

with a cartoon used in Munro and Derwing’s 

(1999) study that illustrated ‘an amusing story’ (p. 

290) and were asked to describe the events 

depicted. The cartoon was displayed on a 

classroom projector or a laptop screen with seven 

word prompts, three of which were target words 

and the other four of which were distractors (Saito 

& Brajot, 2013). The target words included; pass, 

pain, and pick while the distracting words were 

city, suitcase, man and women. Each participant 

was given 10 seconds of planning time for this 

kind of task.

‘In terms of phonology, the 
sound /p/ is classified as one of 
the English phonemes which, 
according to the ‘Longman 
Dictionary of Linguistics’, is the 
smallest unit of sound in a 
language which can distinguish 
two words’

‘Arabic lacks an equivalent to 
the English /p/ which constitutes 
a big challenge for any Arabic 
speaker wishing to pronounce 
the English /p/ accurately’
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2. Timed picture descriptions. In this task, the 

participants had to describe what they saw in 

seven different pictures. Under each picture, three 

prompt words were given. One of the three words 

was the target word. Overall, three out of the 

seven pictures contained the target words, and the 

other four pictures were distractors. For example, 

the distracting picture contained a picture of a cat 

sitting in a sink. The cat had noticeably big green 

eyes. The three prompt words were cat, sink and 

eyes. The pictures were in a certain order, whereby 

the distractors were presented first then the 

pictures with the target words. This technique was 

used with the purpose of familiarising the 

participants with the procedure (Saito & Brajot, 

2013). They were not required to say more than 

two to three sentences to describe each picture 

using the target words which included pill, pen 

and pan. The pictures were presented on a 

classroom projector or a laptop screen. 

Participants were given five seconds of planning 

time after each picture had been displayed.

3. Word reading. In this task, the participants read 

a list of words (e.g. Yeni-Komshian et al., 1977; 

Riney & Takagi, 1999) consisting of 17 words. 

Overall, eight words were target words and nine 

other words functioned as distractors. The target 

words were put, pass, pull, push, poor, pet, pain 

and pack. The distractors included frequent and 

easy words such as snow, window and mobile, in 

addition to less frequent words such as linguistics, 

economics, industry and geography (Saito & 

Brajot, 2013). The word list was presented on a 

classroom projector or a laptop screen with a font 

size of 72. No planning time was given for this 

task.

3.7 Acoustic analysis

All 50 participants, late Arab bilinguals (n=30) and 

the 2 baseline groups (n=10 in each group) 

completed the three tasks in the same order, in 

addition to an initial interview prior to the tasks. 

This took place at a convenient location for each 

participant, including their workplace, home and 

university classroom. The instructions for all 

procedures were delivered in English for the 

English baseline group, and Arabic for both late 

Arab bilingual and Arabic speaking baseline 

groups (cf. Flege, 1980; Flege & Eefting, 1987a). 

The speech production by all participants was 

recorded either directly on Praats (the acoustic 

analyser of speech sounds downloaded from its 

official website with its updated version (last 

modified in May 2017), set at 48000 Hz, which is 

appropriate for human speech on a portable 

laptop with a unidirectional microphone) or by 

using an Olympus WS 812 4GB voice recorder. 

Audio clips were saved on the same laptop in 

waveform audio. Echoing Saito and Brajot (2013), 

in order to obtain spontaneous speech production 

and to prevent them from focusing on their 

pronunciation, the participants were informed that 

the oral tests were to check the fluency and 

comprehensibility of their speech. However, the 

real aim of the study was unveiled once they had 

finished the tasks. The tests were given in the order 

of a series of pictures description, timed picture 

description and finally word reading. Following 

Flege et al.’s (1995a) model, the VOT of the 

sound /p/ in all tokens (12 initial-stop words x 30 

Arab late bilinguals x 10 English baseline x 10 

Arabic speaking baseline) was measured 

spectrographically using a Praat spectrogram and 

waveform.

4. DISCUSSION

Following Stölten et al.’s (2014) model, the mean 

values of VOT for all words produced in the three 

oral tests (a series of pictures description, timed 

picture description and word reading tests) were 

submitted to one-way ANOVA to establish if there 

was any significant difference between the three 

groups (late Arab bilinguals, Arabic speaking and 

English baselines). ANOVA is a statistical variance 

analysis test developed by Ronald Fisher in 1918. 

The ANOVA results indicated that there were 

overall significant differences between the three 

groups (F (2, 47) = 52.3, p = 3.19). However, the 

one-way ANOVA test usually shows there is an 

overall difference between groups, but it does not 

state which specific group differs. For that reason, 

an additional confidence interval (CI) test was also 

carried out on the mean value of VOT produced 

by each group. The results for the Arabic speaking 

baseline, late Arab bilinguals and English baseline, 

(95% CIs [7.9, 10.1], [49.4, 62.8] and [66.2, 

82.8]) respectively, demonstrated that the VOT 

values of /p/ produced by late Arab bilinguals 

differed considerably from the VOT values 

produced by the Arabic speaking baseline, which 

was expected. The VOT values of /p/ by late Arab 

bilinguals also deviated significantly from that of 

the English baseline, which was unpredicted. 

Furthermore, no overlap was observed between 

the English baseline and late Arab bilinguals’ VOT 

values as was further demonstrated by a post hoc 

t-test (p < 0.001) (see Figure1).

‘The instructions for all 
procedures were delivered in 
English for the English baseline 
group, and Arabic for both late 
Arab bilingual and Arabic 
speaking baseline groups’
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2. Timed picture descriptions. In this task, the 

participants had to describe what they saw in 

seven different pictures. Under each picture, three 

prompt words were given. One of the three words 

was the target word. Overall, three out of the 

seven pictures contained the target words, and the 

other four pictures were distractors. For example, 

the distracting picture contained a picture of a cat 

sitting in a sink. The cat had noticeably big green 

eyes. The three prompt words were cat, sink and 

eyes. The pictures were in a certain order, whereby 

the distractors were presented first then the 

pictures with the target words. This technique was 

used with the purpose of familiarising the 

participants with the procedure (Saito & Brajot, 

2013). They were not required to say more than 

two to three sentences to describe each picture 

using the target words which included pill, pen 

and pan. The pictures were presented on a 

classroom projector or a laptop screen. 

Participants were given five seconds of planning 

time after each picture had been displayed.

3. Word reading. In this task, the participants read 

a list of words (e.g. Yeni-Komshian et al., 1977; 

Riney & Takagi, 1999) consisting of 17 words. 

Overall, eight words were target words and nine 

other words functioned as distractors. The target 

words were put, pass, pull, push, poor, pet, pain 

and pack. The distractors included frequent and 

easy words such as snow, window and mobile, in 

addition to less frequent words such as linguistics, 

economics, industry and geography (Saito & 

Brajot, 2013). The word list was presented on a 

classroom projector or a laptop screen with a font 

size of 72. No planning time was given for this 

task.

3.7 Acoustic analysis

All 50 participants, late Arab bilinguals (n=30) and 

the 2 baseline groups (n=10 in each group) 

completed the three tasks in the same order, in 

addition to an initial interview prior to the tasks. 

This took place at a convenient location for each 

participant, including their workplace, home and 

university classroom. The instructions for all 

procedures were delivered in English for the 

English baseline group, and Arabic for both late 

Arab bilingual and Arabic speaking baseline 

groups (cf. Flege, 1980; Flege & Eefting, 1987a). 

The speech production by all participants was 

recorded either directly on Praats (the acoustic 

analyser of speech sounds downloaded from its 

official website with its updated version (last 

modified in May 2017), set at 48000 Hz, which is 

appropriate for human speech on a portable 

laptop with a unidirectional microphone) or by 

using an Olympus WS 812 4GB voice recorder. 

Audio clips were saved on the same laptop in 

waveform audio. Echoing Saito and Brajot (2013), 

in order to obtain spontaneous speech production 

and to prevent them from focusing on their 

pronunciation, the participants were informed that 

the oral tests were to check the fluency and 

comprehensibility of their speech. However, the 

real aim of the study was unveiled once they had 

finished the tasks. The tests were given in the order 

of a series of pictures description, timed picture 

description and finally word reading. Following 

Flege et al.’s (1995a) model, the VOT of the 

sound /p/ in all tokens (12 initial-stop words x 30 

Arab late bilinguals x 10 English baseline x 10 

Arabic speaking baseline) was measured 

spectrographically using a Praat spectrogram and 

waveform.

4. DISCUSSION

Following Stölten et al.’s (2014) model, the mean 

values of VOT for all words produced in the three 

oral tests (a series of pictures description, timed 

picture description and word reading tests) were 

submitted to one-way ANOVA to establish if there 

was any significant difference between the three 

groups (late Arab bilinguals, Arabic speaking and 

English baselines). ANOVA is a statistical variance 

analysis test developed by Ronald Fisher in 1918. 

The ANOVA results indicated that there were 

overall significant differences between the three 

groups (F (2, 47) = 52.3, p = 3.19). However, the 

one-way ANOVA test usually shows there is an 

overall difference between groups, but it does not 

state which specific group differs. For that reason, 

an additional confidence interval (CI) test was also 

carried out on the mean value of VOT produced 

by each group. The results for the Arabic speaking 

baseline, late Arab bilinguals and English baseline, 

(95% CIs [7.9, 10.1], [49.4, 62.8] and [66.2, 

82.8]) respectively, demonstrated that the VOT 

values of /p/ produced by late Arab bilinguals 

differed considerably from the VOT values 

produced by the Arabic speaking baseline, which 

was expected. The VOT values of /p/ by late Arab 

bilinguals also deviated significantly from that of 

the English baseline, which was unpredicted. 

Furthermore, no overlap was observed between 

the English baseline and late Arab bilinguals’ VOT 

values as was further demonstrated by a post hoc 

t-test (p < 0.001) (see Figure1).

‘The instructions for all 
procedures were delivered in 
English for the English baseline 
group, and Arabic for both late 
Arab bilingual and Arabic 
speaking baseline groups’
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Saito and Brajot (2013) emphasise that L2 learners 

perform better in word reading than spontaneous 

speech as they may have sufficient time to access 

their explicit knowledge, rather than tapping into 

their actual implicit knowledge, resulting in 

production of more native speaker-like L2 sounds. 

On the other hand, Lisker and Abramson (1967) 

observe that the VOT value of stop consonants in 

all languages changes depending on whether /p/ 

occurs in running speech or isolated words (also 

see Kessinger & Blumstein, 1998). In order to 

confirm Lisker and Abramson’s (1967) observation, 

and echoing Yeni-Komshian et al., (1977), three 

different correlated t-tests were conducted to 

compare VOT values between spontaneous speech 

tasks and word reading tasks within each group.

The results confirmed Lisker and Abramson’s 

(1967) observation but it did not demonstrate how 

well or poorly late Arab bilinguals did in 

comparison to the two baselines. To achieve this 

insight and following Flege’s (1991) model, two 

one-way ANOVA tests were carried out to 

compare the performance of late Arab bilinguals to 

those of the Arabic speaking and English baselines 

in the spontaneous speech tasks. Another two one-

way ANOVA tests were run to compare the 

performance of late Arab bilinguals to those of the 

Arabic speaking and English baselines in the word 

reading task. The results demonstrated that late 

Arab bilinguals’ performance was much better 

than that of the Arabic speaking baseline in word 

reading (F (1,38) =52.5, P= 1.13). However, it also 

differed from the performance of the Arabic 

speaking baseline in spontaneous speech (F (1,38) 

=48.1, P= 2.9). The overall results established that 

late Arab bilinguals delivered a much better 

Figure 2. The results of CIs from the highly professional group (n=9)

compared with the results of English baseline

5. CONCLUSION 

The study measured VOT initial /p/ sounds 

produced by late Arab bilinguals through three 

different oral tasks. This was accomplished to prove 

the hypothesis that AOA is not a key predicator 

when other variables are firmly controlled, namely 

LOR, level of education, quality and quantity of L2 

input and rigorous usage of L2. The overall results 

Figure 1. The result of CIs from the late Arab bilinguals group

compared with the results of baseline groups

performance than did the Arabic speaking baseline 

in the three tasks, as hypothesised. Yet, they were 

unable to completely match the English baseline 

in both spontaneous speech and word reading 

tasks.

Computing the mean VOT value of each 

participant revealed that nine participants 

produced mean VOT values similar to the VOT 

values of the English baseline. A subgroup for 

those participants was created and termed ‘Highly 

Professional’. Following the same procedure as 

that conducted for the other participants, the 

results from a one-way ANOVA indicated that the 

mean VOT value of the ‘highly professional’ 

subgroup and the English baseline were almost 

equal.

A further CI test was conducted to accurately 

identify the upper limits and the lower limits of 

VOT values in each group. The results indicated 

that the upper limits of the two groups did not 

differ greatly. However, the lower limit of the 

highly professional group was higher than that of 

the English baseline (see Figure 2), which means 

there was a slight overlap between the two groups. 

This overlap was not greatly significant thus both 

groups produced /p/ in a very similar manner.
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Saito and Brajot (2013) emphasise that L2 learners 

perform better in word reading than spontaneous 

speech as they may have sufficient time to access 

their explicit knowledge, rather than tapping into 

their actual implicit knowledge, resulting in 

production of more native speaker-like L2 sounds. 

On the other hand, Lisker and Abramson (1967) 

observe that the VOT value of stop consonants in 

all languages changes depending on whether /p/ 

occurs in running speech or isolated words (also 

see Kessinger & Blumstein, 1998). In order to 

confirm Lisker and Abramson’s (1967) observation, 

and echoing Yeni-Komshian et al., (1977), three 

different correlated t-tests were conducted to 

compare VOT values between spontaneous speech 

tasks and word reading tasks within each group.

The results confirmed Lisker and Abramson’s 

(1967) observation but it did not demonstrate how 

well or poorly late Arab bilinguals did in 

comparison to the two baselines. To achieve this 

insight and following Flege’s (1991) model, two 

one-way ANOVA tests were carried out to 

compare the performance of late Arab bilinguals to 

those of the Arabic speaking and English baselines 

in the spontaneous speech tasks. Another two one-

way ANOVA tests were run to compare the 

performance of late Arab bilinguals to those of the 

Arabic speaking and English baselines in the word 

reading task. The results demonstrated that late 

Arab bilinguals’ performance was much better 

than that of the Arabic speaking baseline in word 

reading (F (1,38) =52.5, P= 1.13). However, it also 

differed from the performance of the Arabic 

speaking baseline in spontaneous speech (F (1,38) 

=48.1, P= 2.9). The overall results established that 

late Arab bilinguals delivered a much better 

Figure 2. The results of CIs from the highly professional group (n=9)

compared with the results of English baseline

5. CONCLUSION 

The study measured VOT initial /p/ sounds 

produced by late Arab bilinguals through three 

different oral tasks. This was accomplished to prove 

the hypothesis that AOA is not a key predicator 

when other variables are firmly controlled, namely 

LOR, level of education, quality and quantity of L2 

input and rigorous usage of L2. The overall results 

Figure 1. The result of CIs from the late Arab bilinguals group

compared with the results of baseline groups

performance than did the Arabic speaking baseline 

in the three tasks, as hypothesised. Yet, they were 

unable to completely match the English baseline 

in both spontaneous speech and word reading 

tasks.

Computing the mean VOT value of each 

participant revealed that nine participants 

produced mean VOT values similar to the VOT 

values of the English baseline. A subgroup for 

those participants was created and termed ‘Highly 

Professional’. Following the same procedure as 

that conducted for the other participants, the 

results from a one-way ANOVA indicated that the 

mean VOT value of the ‘highly professional’ 

subgroup and the English baseline were almost 

equal.

A further CI test was conducted to accurately 

identify the upper limits and the lower limits of 

VOT values in each group. The results indicated 

that the upper limits of the two groups did not 

differ greatly. However, the lower limit of the 

highly professional group was higher than that of 

the English baseline (see Figure 2), which means 

there was a slight overlap between the two groups. 

This overlap was not greatly significant thus both 

groups produced /p/ in a very similar manner.
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demonstrated that AOA is a key factor in 

predicting late Arab bilinguals’ proficiency. Brain 

maturity was judged to be the key factor in 

predicting the overall quality of late Arab 

bilinguals’ /p/ production. Indeed, as Bley-Vroman 

(1989) observe, ‘Virtually no adult learner achieves 

perfect success, if what one means thereby is 

development of native speaker competence’ (Bley-

Vroman, 1989, p. 44).

Despite the common observation that L2 learners 

usually strive to attain native-speaker linguistic 

ability, few adult learners can attain this goal, and 

a distinct foreign accent is a common 

characteristic of L2 speech (Abrahamsson & 

Hyltenstam, 2009; Flege et al., 1995a). Foreign 

accents are usually described by omissions, 

substitutions, or distortions of L2 sounds (Flege, 

1988). One instance of such distortions is the 

distortion of the VOT value of stop consonants. 

Empirical studies have demonstrated that L2 

learners’ production of VOT is closely correlated 

with native speakers’ perceptions of foreign 

accent. Major (1987) measured VOT values by 

adult learners learning English as a foreign 

language in Brazil. He found a positive correlation 

between VOT value and foreign accent; the more 

native speaker-like a speaker is rated, the closer 

the VOT conforms to the English norms. Similar 

results have been achieved by other researchers 

such as Flege and Eefting (1987b) and Riney and 

Takagi (1999). Accordingly, it is firmly established 

that ‘in L2 pronunciation there is a basic 

correlation between GFA (global foreign accent) 

and VOT’ (Riney & Takagi, 1999, p. 298).

Although many researchers argue that L2 learners 

should set up a realistic goal for prioritising 

comprehensibility over attaining native speaker-

like proficiency (e.g. Abrahamsson & Hyltenstam, 

2009; Derwing & Munro, 2008; Flege et al., 

1995a), the case of Arab learners may be different, 

as this study shows. Many experimental studies 

confirm that when Arabs speak English, they tend 

to produce /p/ with a very small VOT value 

resembling that of /b/. In a study by Flege and Port 

(1981), English native judges perceived /p/ 

produced by Arabs as /b/, since Arab participants 

produced the voiceless /p/ as a voiced /b/ with a 

short VOT value that did not exceed 30ms. The 

Arab participants in that study produced the word 

bin instead of pin, for example, when they were 

‘Although there has been a shift 
from a narrow focus on 
linguistic competence to a 
broader focus on communicative 
competence, teaching 
pronunciation is still 
underestimated and has a 
marginalised status compared to 
teaching other skills’

Editor’s note: For a longer version with additional research, please apply to us.

instructed to produce /p/ in initial word positions. 

Therefore, such instances are not only about the 

substitution of one sound with another, rather they 

involve replacing one word with another that has a 

different meaning. This could affect their ability to 

produce comprehensible output and deter 

effective communication causing listeners to 

misjudge Arabs’ affective state or provoking 

negative personal evaluation. This is further proved 

by Arabs’ self-assessment and anecdotes.

Although there has been a shift from a narrow 

focus on linguistic competence to a broader focus 

on communicative competence (Morley, 1991), 

teaching pronunciation is still underestimated and 

has a marginalised status compared to teaching 

other skills (Derwing & Munro, 2005).

In her helpful article, Morley (1991) provides a 

long list of advice and recommendations to 

educational institutions, teachers and learners 

equally. Among the different recommendations, 

she focuses on the necessity to equip teachers, 

through the necessary training, with a very specific 

knowledge of applied English phonetics and 

phonology, in addition to increasing the number of 

professionals with informed expertise directed 

toward facilitating learners’ development of 

functional pronunciation patterns. She also asserts 

the continuing need for further research into 

aspects of language sounds with a distinguishable 

phonological and phonetics nature, as well as the 

course of development of L2 phonological system 

and different inter-language phonologies. She 

discusses the technology revolution that has been 

very advantageous to pronunciation work, in 

supplying teachers with a variety of teaching 

materials such as videos along with computer 

capacity applicable in classroom settings and 

learning laboratories.

Additionally, she states that learners themselves 

should take certain responsibility for improving 

their pronunciation through self-awareness of the 

features of speech production and speech 

performance and by building a personal repertoire 

of speech monitoring and modification skills in 

order to continue to improve speaking 

effectiveness in English in the long run, among 

many other recommendations.

‘Accordingly, it is firmly 
established that in L2 
pronunciation there is a basic 
correlation between GFA (global 
foreign accent) and VOT’
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demonstrated that AOA is a key factor in 

predicting late Arab bilinguals’ proficiency. Brain 

maturity was judged to be the key factor in 

predicting the overall quality of late Arab 

bilinguals’ /p/ production. Indeed, as Bley-Vroman 

(1989) observe, ‘Virtually no adult learner achieves 

perfect success, if what one means thereby is 

development of native speaker competence’ (Bley-

Vroman, 1989, p. 44).

Despite the common observation that L2 learners 

usually strive to attain native-speaker linguistic 

ability, few adult learners can attain this goal, and 

a distinct foreign accent is a common 

characteristic of L2 speech (Abrahamsson & 

Hyltenstam, 2009; Flege et al., 1995a). Foreign 

accents are usually described by omissions, 

substitutions, or distortions of L2 sounds (Flege, 

1988). One instance of such distortions is the 

distortion of the VOT value of stop consonants. 

Empirical studies have demonstrated that L2 

learners’ production of VOT is closely correlated 

with native speakers’ perceptions of foreign 

accent. Major (1987) measured VOT values by 

adult learners learning English as a foreign 

language in Brazil. He found a positive correlation 

between VOT value and foreign accent; the more 

native speaker-like a speaker is rated, the closer 

the VOT conforms to the English norms. Similar 

results have been achieved by other researchers 

such as Flege and Eefting (1987b) and Riney and 

Takagi (1999). Accordingly, it is firmly established 

that ‘in L2 pronunciation there is a basic 

correlation between GFA (global foreign accent) 

and VOT’ (Riney & Takagi, 1999, p. 298).

Although many researchers argue that L2 learners 

should set up a realistic goal for prioritising 

comprehensibility over attaining native speaker-

like proficiency (e.g. Abrahamsson & Hyltenstam, 

2009; Derwing & Munro, 2008; Flege et al., 

1995a), the case of Arab learners may be different, 

as this study shows. Many experimental studies 

confirm that when Arabs speak English, they tend 

to produce /p/ with a very small VOT value 

resembling that of /b/. In a study by Flege and Port 

(1981), English native judges perceived /p/ 

produced by Arabs as /b/, since Arab participants 

produced the voiceless /p/ as a voiced /b/ with a 

short VOT value that did not exceed 30ms. The 

Arab participants in that study produced the word 

bin instead of pin, for example, when they were 

‘Although there has been a shift 
from a narrow focus on 
linguistic competence to a 
broader focus on communicative 
competence, teaching 
pronunciation is still 
underestimated and has a 
marginalised status compared to 
teaching other skills’

Editor’s note: For a longer version with additional research, please apply to us.

instructed to produce /p/ in initial word positions. 

Therefore, such instances are not only about the 

substitution of one sound with another, rather they 

involve replacing one word with another that has a 

different meaning. This could affect their ability to 

produce comprehensible output and deter 

effective communication causing listeners to 

misjudge Arabs’ affective state or provoking 

negative personal evaluation. This is further proved 

by Arabs’ self-assessment and anecdotes.

Although there has been a shift from a narrow 

focus on linguistic competence to a broader focus 

on communicative competence (Morley, 1991), 

teaching pronunciation is still underestimated and 

has a marginalised status compared to teaching 

other skills (Derwing & Munro, 2005).

In her helpful article, Morley (1991) provides a 

long list of advice and recommendations to 

educational institutions, teachers and learners 

equally. Among the different recommendations, 

she focuses on the necessity to equip teachers, 

through the necessary training, with a very specific 

knowledge of applied English phonetics and 

phonology, in addition to increasing the number of 

professionals with informed expertise directed 

toward facilitating learners’ development of 

functional pronunciation patterns. She also asserts 

the continuing need for further research into 

aspects of language sounds with a distinguishable 

phonological and phonetics nature, as well as the 

course of development of L2 phonological system 

and different inter-language phonologies. She 

discusses the technology revolution that has been 

very advantageous to pronunciation work, in 

supplying teachers with a variety of teaching 

materials such as videos along with computer 

capacity applicable in classroom settings and 

learning laboratories.

Additionally, she states that learners themselves 

should take certain responsibility for improving 

their pronunciation through self-awareness of the 

features of speech production and speech 

performance and by building a personal repertoire 

of speech monitoring and modification skills in 

order to continue to improve speaking 

effectiveness in English in the long run, among 

many other recommendations.

‘Accordingly, it is firmly 
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