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Abstract 
This longitudinal study investigated the vowels produced by adult female 

learners. They were 30 first year university students studying at the college of 

education to become English teachers. Their L1 was typologically different 

from English. They read word lists at three different times of the year and their 

production of English vowels rated by native speakers and was acoustically 

analyzed. The results supported the tenets of Flege’s Speech Learning Model 

that input enhancement had positive effects on the participants’ accent in spite 

of the age factor, and that the adults’ performance at the three different times 

reflected a progressively shifting slope in accent. The results should dismiss 

myths that all adults are incapable of mastering an L2 when exposed well after 

the closure of the sensitive period. Investigating the trainability factor should 

contribute to our understanding of effective teaching that leads to adults’ 

success in language learning.  
Keywords: Language Learning Strategies, English proficiency  

 

Introduction 

 

Phonetic inaccuracies are assumed to arise from the amount of 

experience with L2, the age period during which L2 was acquired, and 

differences in sounds between L1 and L2.  The question whether or not L2 

sounds are resistant to training after the critical period has created false 

assumptions that L2 learners face a desperate situation of accent attainment. 

However, some views imply that if sufficient native speaker input is given, an 

adult can produce certain L2 vowels with native-like accuracy (Best & Strange, 

1992); and others indicate that the capacity to learn new sounds remains intact 

over the life span (Flege, 1981, 1995; Flege & Liu, 2001; Flege & Mackay, 2004).  

Vowels were under analysis in this present research because they display 

varieties that bear more problems for learners to attain, and they reflect foreign 

accent the most. Hence, pronunciation attainment is of vital importance to the 

present participants because they are trained to be English language teachers. Their 

production was investigated here because age-based limitations on learning are 

firmer for productive than perceptual aspects of L2 acquisition.  

The effects of age and “input enhancement”, a term used by Ioup (1995), 

are better clarified through longitudinal research such as the present one. This type 
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of research is rare, because it requires more time and energy. In other words, any 

problems about time in relation to learning can be interpreted only within a full 

longitudinal perspective (Ortega &Iberri-Shea, 2005, 26).  

Critics of the idea of the critical period would have a much more convincing 

case if they could produce native speakers of typologically different languages who 

could survive rigorous testing, despite a late start in the L2 (Long, 2005). This 

current assessment considered two typologically distant languages, Arabic and 

English. Moreover, previous studies have shown that learners’ performance that 

improved with experience in English varied as a function of L1 background. 

Hence, a study of Arabic as an L1 should contribute to this research area when 

compared to analyses performed on other languages.    

Flege’s Speech Learning Model (SLM) was adopted in this present study. 

This model characterizes the intermediate position regarding L2 sound acquisition 

theory. According to this model, one possible explanation for differences between 

early versus late L2 speech learning is that the L1 and L2 interact differently 

depending on the age at which the L2 is learned. The interaction hypothesis which 

is one tenet of the SLM holds that L1 and L2 are less likely to interact in younger 

than in older learners because early learners’ L1 categories are malleable while late 

learners’ L1 categories are fully developed. As a result, late learners may require an 

amount of experience with the L2 in order to overcome the pervasive effect of their 

L1 on their processing and learning of L2 sounds (Flege 1981, 1992b, 1995, 1999; 

Flege & Liu, 2001; Flege & Mackay, 2004). Flege claimed that “adults’ performance 

in an L2 will improve measurably over time, but only if they receive a substantial 

amount of native speaker input” (Flege & Liu, 2001, p. 527); and that “late learners 

typically produce L2 vowels more accurately as they gain experience in the L2” 

(Flege & Mackay, 2004, p. 2). 

This model further suggests that there is a progressively shifting slope in 

accent but with the likelihood of positive outcomes (Flege & Fletcher, 1992; Flege, 

MacKay, & Meador, 1999). It’s a model that claims that due to neurological, 

psychological, cognitive, and contextual factors, a late L2 learner may sound native-

like while an early L2 learner may have a foreign accent (Munro & Mann, 2005).  

The other two positions of the model indicate the two extreme ends. One 

proposes that there is a constant ability to learn a native like accent that does not 

change with age of immersion (Bongaerts, 1999; Bongaerts, van Summeren, 

Planken, & Schils, 1997; Moyer, 1999; Neufeld, 1977; Neufeld & Schneidermann, 

1980); and the other claims that L2 accent acquisition drops abruptly and 

irreversibly at some common young age (Lenneberg, 1967; David, 1985; Patkowski, 

1990; Ramsey & Wright, 1974; Scovel, 1969).  

In this research, the vowels produced by 30 learners were evaluated at the 

beginning (T1), middle (T2), and end of the year (T3).  This empirical study 

delivered an extensive assessment of L2 vowel production in adulthood as it 

chronologically progressed to see the effects of input enhancement on learners’ 

vowel production in spite of the age factor.   
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Literature Review 

 

Studies on foreign accent explored different factors influencing attainment 

such as age of L2 learning (AOL), length of residence in the L2 environment 

(LOR), gender, instruction, aptitude, and L1/L2 interaction. One of the rare studies 

that investigated Arabic as an L1 was Munro (1993). He analyzed the production of 

English vowels by speakers of Arabic living in the US for six years. In the 

accentedness judgment test, the majority of the nonnative utterances were 

distinguished from native utterances on the basis of pronunciation. He also 

observed individual but not group approximation of some vowels to the native 

speakers’ counterparts. On the other hand, Suter (1976) examined participants 

from different L1 backgrounds; Arabic, Japanese, Persian, and Thai. He noted that 

speakers of Arabic and Persian had better pronunciation of English than speakers 

of Japanese and Thai. He considered the L1 factor as the strongest predictor of 

foreign accent. He also reported that the number of weeks the subjects spent in 

formal training in English pronunciation bore no relationship to their accuracy. 

However, the factors he studied did not include age of learning L2.  

Munro and Mann (2005) dealt with Chinese learners of English comparing 

accent, age of immersion, and gender. Age of immersion was found to be a 

predictor of accent while gender was not. Other studies have implemented 

longitudinal designs such as Macdonald, Yule, and Powers (1994) where they 

compared the pronunciation of four groups of Chinese graduate students studying 

in the US. Each group received a different type of instruction to improve their 

pronunciation. The participants were recorded three times: before the intervention 

(T1), immediately after (T2), and two days later (T3). In the self-study and the 

interaction conditions a slight improvement was observed at T2 but was lost at T3. 

As for the teacher led practice, a very slight improvement was reported at T3 as 

compared to T2.  The no intervention participants’ performance at T3 was 

relatively no worse than any other group at T3. The results showed that no single 

intervention was beneficial to all learners. In the same year, Ma (1994) found that 

adult Chinese students were successful in producing some vowels, and reported a 

scale of vowel difficulty. 

In his quest to reveal factors influencing language learning, Flege conducted 

several studies on the production of various languages. For instance, Flege and Liu 

(2001) assessed the performance of groups of adult Chinese residents in the US. 

The student group with a long LOR performed better than that with a short LOR. 

The two nonstudent groups performed almost the same despite their different 

LORs. The study concluded that simply living in the L2 environment for an 

additional five years did not result in a close to a native speaker’s performance, and 

that a rich L2 input is needed for a successful L2 learning. This echoed what Jun 

and Cowie (1994) had said that an improved production of L2 vowels is inevitable 

given a sufficient amount of native-speaker input as their experienced Korean 

subjects produced English vowels more accurately than did the less experienced 

ones. 

In her Ph. D. dissertation on the interlanguage production of Korean 

university students, Ahn (1997) noted correct instances for some vowels. Another 

Asian language was dealt with by Riney and Flege (1998). They compared 
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sentences produced by Japanese university students in their first year (T1) to those 

produced in their senior year (T2). Some of the students at T2 showed significant 

differences in accent ratings. Most of them resided in the L2 environment for one 

year. This led the researchers to conclude that “in the early phases of L2 learning, 

additional experience in the L2 may lead to significant decreases in degree of L2 

foreign accent” (p. 199).  

Studies on European languages replicated the same findings. Flege (1992b) 

examined the foreign accent of adult Spanish learners of English with two different 

LORs. The results showed significant differences between the two groups due to 

their differing age of learning. On an evaluation of English spoken by Italians, 

Flege, Munro, and MacKay (1995) determined that the LOR factor played a more 

significant role for those subjects who were still in an early stage of L2 Learning. 

Four years later, 62 of its Italian subjects were re-examined by Meadore, Flege, and 

MacKay (2000). The latter study supported this conclusion, but noted that the 

highly experienced subjects did not show significant improvement in their foreign 

accent with the additional 4 years of experience. Italians were also dealt with in 

Piske, MacKay, and Flege (2001). They analyzed their production of English as an 

L2. The results showed that AOL is the most important predictor of degree of 

foreign accent, and that “ultimate attainment in the pronunciation of an L2 is 

dependent on various factors, not just on the state of neurological development at 

the age of first intensive exposure to the L2” (p. 212). They stated that motivation 

was a major factor for subjects “who are required by their profession to speak an L2 

without a foreign accent but not so much for ordinary immigrants” (p. 211).  In a 

previous study, Munro, Flege, and MacKay (1996) analyzed the production of 11 

English vowels by Italian speakers living in Canada. The results showed that the 

subjects who arrived early produced native like vowels, while the late ones 

produced some vowels without accent. Although the rest of the vowels were 

intelligible, there was no vowel that was mastered by the majority of the late group. 

More languages were explored to gain more substantial evidence on this 

aspect of English as an L2. With Dutch as an L1, Flege (1992a) proved that the 

English vowels spoken by Dutch students with mild accents were more intelligible 

than those spoken by students with stronger foreign accents. In the same year, 

Bohn and Flege (1992) presented their research that examined native German 

subjects who had lived in the US either for less than 1 year or for more than 5 

years. Acoustic measurements showed that the relatively experienced Germans 

produced English vowels more accurately than did the relatively inexperienced 

subjects by forming a new phonetic category for English sounds that did not have a 

counterpart in German. 

Finally, Bongaerts et al. (1997) analyzed the sentences produced by 

excellent Dutch students who were late learners of English. Some learners were 

judged as native speakers. They also repeated a similar study (Bongaerts, 1999) on 

Dutch learners of French to generalize the results to learners of languages 

typologically different from their L1, and reached the same results. They stated that 

successful learning was due to three factors: “high motivation, continued access to 

massive L2 input, and intensive training in the production of L2 speech sounds” (p. 

154). Likewise, Moyer (1999) noted that his late L2 learners produced results 

comparable to native speakers’ due to intensive training in the perception and 
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production of L2 sounds. They were learners of German whose L1 was English. 

They were highly motivated as they were graduate students employed as teachers of 

German at their university.  

 
Research Questions 

 

Did the results support the tenets of Flege’s Speech Learning Model that:  

a. Input enhancement had positive effects on the participants’ vowel 

accuracy and accent in spite of the age factor? 

b. Were there significant differences between the adults’ performance at the 

three different times of the year reflecting a progressively shifting slope in accent 

with positive outcomes?  

 

Method 

Materials 

 
The words under analysis were part of a longer word list the researcher 

comprised based on students’ most frequent pronunciation difficulties in vowels. 

They were not given as handouts or specifically targeted while teaching. Rather, 

they represented common words that usually appeared in most phonetic course 

books, and were generally found to have severe fossilization in the Saudi learners’ 

vowel production.  

The sounds analyzed were six vowels /i:/, /i/, /e/, /o:/, /u/, /u:/and two 

diphthongs/ou/, and /ei/. The symbols used here are devised to match the system 

of this journal. Each vowel/diphthong had four words making a total of 32 words. 

They were as follows: 

reach  rich 
breathe         breath 

lift  left 
built  belt 
did  dead 
greet  great 
eat  eight 
late  date 
food  foot 
books  box 
full  fault 
took  talk 

shoe  show 
soup  soap 
rule  role 
bought       boat       

 

 

The total number of words to be investigated was 2880 words (32 words x 

30 students x 3 times). Each pair represented two vowels that were usually 
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substituted for each other (except great, eight, late, and date where students either 

use the vowel /i:/ or the Arabic sound /e:/). 

 
Participants 

  
The participants in this study were 30 female first year students in the 

English Department, College of Education, Princess Nora University. They were 

English language majors trained to be English teachers. They were on average 19 

years old. They had already passed the critical period when they started learning 

English at age 13. They had already gone through six years of English before 

college that consisted of only 3-5 hours per week. In their first year in college, 

English input was considerably enhanced as they had forty two hours of courses 

covering English language and literature. All students were exposed to the same 

learning situation in college. Some of their professors had native speaker fluency, 

and others had good mastery of English with some traces of foreign accent.  The 

course dealt with in this research was Spoken English and Phonetics. It was a two-

term course with three hours per week that included intensive exposure to native 

speaker models in the language lab and continuous feedback on students' errors. 

Weekly pronunciation assignments were also given which required a minimum of 

two hours of home oral practice per week.  

The three native speaker raters who were called up to evaluate the vowels 

produced by the students spoke General American English. They were female. 

Rater 1 was 48 years old and was an inexperienced rater as she had only been in 

that Arabic speaking country for a few weeks. Likewise, Rater 3 was also an 

inexperienced rater. She was a 42 years old housewife who had been in that country 

for a year. On the other hand, Rater 2 was a 45 years old experienced language 

instructor and she had been in that country for seven years. 

 
Procedure 

 
The words under analysis were randomly spread within the longer list not as 

pairs but as separate words to prevent the participants from comparing words within 

pairs. They were also read in isolation to avoid the effect of context. The students 

were presented with the word list and were asked to read at a normal speed. Their 

reading was recorded in the English Department language lab.   

 

Data Analysis 

 

To establish judgment reliability, three native speaker raters were instructed 

to determine whether each vowel was accurately produced then indicate the degree 

of a student's overall foreign accent on a 10-point scale ranging from 1 (strong 

foreign accent) to 10 (no foreign accent). They were urged to rate vowels and ignore 

consonants. When the native speakers differed in distinguishing the quality of a 

certain vowel, especially sounds from the students L1, its F1 and F2 were calculated 

to support the oral evaluation using SFSWin Version 1.7 (2008) by Mark Huckvale 

from the Department of Phonetics and Linguistics, University College, London.  
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Statistical analyses, a Paired Samples t-Test and an Independent Samples t-

Test, were performed to compare students’ accurate production instances within 

the context of time progression. Due to the extensive results investigated here, the 

quality of the mispronounced vowels, their L1-L2 similarities, and the learners' 

strategies of vowel substitution were dealt with in a separate study (forthcoming).  

 

Results 

 

The vowels determined to be accurate were analyzed using a Paired 

Samples t-Test that yielded significant differences between the means of the vowels 

at T1 and T2 (p < .042). The means of the vowels at T2 were higher. There were 

also significant differences between the means of the vowels at T1 and at T3 (p < 

.000). The means of the vowels at T3 were higher. Likewise, the means of the 

vowels at T2 and at T3 were significantly different (p < .000). The means of the 

vowels at T3 were higher (Figure 1). 

 

 

Figure 1.  The Means of the Vowels at T1, T2, and T3 

 

When comparing the means of the same vowel at T1 and T2, significant 

differences were found for /o:/ (p < .040), /u:/ (p < .020), and /ei/ (p < .000). The 

means of the vowels at T2 were higher. Significant differences were also seen at T2 

when contrasted with T3 for /e/ (p < .002), /o:/ (p < .016), /u:/ (p < .011), and /ei/ (p 

< .002). The means of the vowels at T3 were higher. Finally, when the means of the 

same vowel at T1 and T3 were assessed, significant differences were obtained for 

/e/ (p < .035), /o:/ (p < .000), /u:/ (p < .000), and /ei/ (p < .000). The means of the 

vowels at T3 were higher. The means of /i:/T2 and at T3 were the same. 

However, the only vowel that showed some setback was /e/ at T2 as compared to 

T1 (Figure 1).  

To explore further the differences between vowels in their scale of difficulty 

at each point in time, an Independent Samples t-Test was employed. It revealed 
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that at T1, the mean of /i:/was significantly different from the means of the other 

seven vowels, because it was an easy vowel for the learners. The test also showed 

that the mean of /i/ was significantly different from that of /ei/ because the former 

was a difficult vowel. Equally, the mean of /u/ was significantly different when 

compared to those of /ei/ and /ou/, because the last two were easier.  While the test 

indicated that the means of /e/ and /u:/ were the same, it did not yield any 

significant differences for the rest of the vowel comparisons owing to the fact that 

most of the vowels had low means at T1 (Table 1).  

                                                            

Table 1 
 The Differences between the Means of the Vowels at T1 

 /i:/ /i/ /e/ /o:/ /u/ /u:/ /ei/ /ou/

/i:/  
p < 

.000 

p < 

.000 

p < 

.000 

p < 

.000 

p < 

.000 

p < 

.017 

p < 

.001 

/i/   
p < 

.175 

p < 

.589 

p < 

.694 

p < 

.175 
p < 

.023 

p < 

.104 

/e/    
p < 

.370 

p < 

.083 

p < 

1.00 

p < 

.317 

p < 

.809 

/o:/     
p < 

.341 

p < 

.370 

p < 

.060 

p < 

.240 

/u/      
p < 

.083 
p < 

.009 

p < 

.045 

/u:/       
p < 

.317 

p < 

.809 

/ei/       
 

p < 

.428 

/ou/       
 

 

 Note. The significant differences are in bold. 

 

At T2, the significant differences found between the vowel means at the 

same point in time reflected the degrees of sound difficulty more than at T1. That 

was due to the clear improvement of certain sounds while the others resisted 

change.  Those degrees were seen in the significant differences between the mean 

of /i:/as compared to the means of all the other vowels except /ei/as those two 

were the easiest vowels at T2. Hence, the /ei/data showed significant differences 

when contrasted with the still challenging vowels /i/, /e/, /o:/, /u/, and/ou/. 

Furthermore, it was clear that /u:/ developed since it reflected significant differences 

when compared to the three worst vowels at T2, /i/, /e/, and/u/. A further 

significant difference was noted between two of the difficult vowels, /u/ and /o:/, as 

the former stayed the same with the lowest mean while the latter improved (Table 

2).  
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Table 2   
The Differences between the Means of the Vowels at T2 

 /i:/ /i/ /e/ /o:/ /u/ /u:/ /ei/ /ou/

/i:/  
p < 

.000 

p < 

.000 

p < 

.003 

p < 

.000 

p < 

.045 

p < 

.817 
p < 

.002 

/i/   
p < 

.610 

p < 

.073 

p < 

.735 
p < 

.007 

p < 

.000 

p < 

.198 

/e/    
p < 

.151 

p < 

.394 
p < 

.015 

p < 

.000 

p < 

.370 

/o:/     
p < 

.039 

p < 

.258 
p < 

.003 

p < 

.695 

/u/      
p < 

.004 

p < 

.000 

p < 

.116 

/u:/       
p < 

.054 

p < 

.167 

/ei/       
 

p < 

.002 

/ou/       
 

 

 Note. The significant differences are in bold. 

 

Table 3  
The Differences between the Means of the Vowels at T3 

 /i:/ /i/ /e/ /o:/ /u/ /u:/ /ei/ /ou/

/i:/  
p < 

.000 

p < 

.115 

p < 

.131 
p < 

.001 

p < 

.907 

p < 

.078 
p < 

.023 

/i/   
p < 

.015 

p < 

.009 

p < 

.907 
p < 

.000 

p < 

.000 

p < 

.122 

/e/    
p < 

.889 
p < 

.022 

p < 

.078 
p < 

.000 

p < 

.371 

/o:/     
p < 

.013 

p < 

.089 
p < 

.000 

p < 

.288 

/u/      
p < 

.000 

p < 

.000 

p < 

.155 

/u:/       
p < 

.016 

p < 

.010 

/ei/       
 

p < 

.000 

/ou/       
 

 

 Note. The significant differences are in bold. 
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At T3, /ei/had a higher mean yielding, yet again, significant differences 

when compared to all the other vowels, not including /i:/whose mean was fairly 

high. The test performed on /e/, /o:/, and/u:/did not reveal significant differences 

between their means and the high mean of /i:/; and that indicated their 

considerable progress. Even though improvement was a general trend at T3, there 

was evidence that /i/ and/u/were still the most challenging as there were significant 

differences between them and the rest of the vowels, apart from /ou/which was 

relatively difficult (Table 3). 

When we investigated the averages of the raters' measurements of accent, 

we noticed that the raters gave higher points as time progressed as seen in Table 4. 

Only 2% of the students were given seven on the accent scale at T1 and T2, and 4% 

were given eight at T2. At T3, however, a significant progress was recorded as 23% 

were ranked seven and 6% were ranked eight.  This improvement was also 

observed as 8% at T2 and 21% at T3 were ranked six, while no students reached 

that scale at T1. The middle point of five was chosen for 13% of the participants at 

T1 with slight improvement at T2, 16%, and no change at T3. The percentages are 

also irregular at point four as they almost doubled at T2, 24%, then they drop back 

to 14% at T3. Yet again, the percentages of students' accents dropped dramatically 

with time as the 41% ranked three at T1 fell to 28% at T2 and to 17% at T3. On 

the other hand, 30% were ranked two at T1, but only 16% at T2, and a low 3% at 

T3. It's worth mentioning that the number of accurate vowels for individual 

students did not determine the raters' overall accent marking as some students with 

the same number of errors were given different points on the accent scale. This 

could be due to errors in consonants or to the type of vowel substitutes that 

students used to replace accurate vowels. 

 
Discussion and Conclusions 

 

When we compared the accent rating results to those reached for vowel 

accuracy, we noted that the total accent rating for each time reflected the progress 

recorded in vowel production. At T1, the percentage of the accurate vowels was 

53% then reached 67% at T3. Likewise, 71% of the students were ranked the lowest 

points of two and three on the accent scale at T1, but only 5% were ranked as low 

at T3.  On the other hand, 50% of the students were ranked six, seven, or eight at 

T3 but only 2% were ranked seven at T1. As there was clear improvement at T2 

and T3 just as predicted in the hypotheses mentioned above, it was tentatively 

concluded that input enhancement played a significant role regardless of the critical 

period. That was in agreement with the conclusions of some previous studies on 

the SLM such as Jun and Cowie (1994), Flege and Mackay (2004), Piske et al. 

(2001), and Riney and Flege (1998). Such results may be interpreted as “evidence 

suggesting that claims concerning an absolute biological barrier to the attainment of 

a native-like accent in a foreign language are too strong” (Bongaerts, 1999, p. 154). 
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Table 4  

Ratings of Students' Accent at the Three Times of the Year. The Scale Ranged 
from 10 (No Foreign Accent) to 1 (Strong Foreign Accent) 

 

 

 
Looking at the vowels individually (Table 5), it was clear that all showed 

improvement. Three of them, /o:/, /u:/, and /ei/, displayed significant progress. The 

only case of backsliding was /e/ which deteriorated 6% at T2 but gained 20% at T3. 

This is one of the processes of language learning where speakers produce certain 

non target language forms at times, although at other times they are able to form 

target like forms (Washburn, 1994, p. 79).  

An encompassing view at the learners’ performance from T1 till T3 

revealed that all sounds improved with given instruction, but with varying degrees. 

The significant differences between sounds at the same point in time showed that 

/u/, /i/, and /o:/ were the worst cases at T1 prior to input enhancement. The most 

difficult sounds that had modest improvement were /u/ and /i/ at T2; but /e/, 

/u/,and/i/at T3. These sounds in particular call for more training. Had the word 

list under study been specifically targeted in training, a more positive outcome 

could have been reported here, but the aim of the present study was a broad input 

enhancement. Furthermore, the finding that sounds improved differently proved 

past remarks that experience-driven improvement in segmental accuracy was often 

noted for some L2 learners and for some sub-components of their phonetic system, 

with other aspects resisting change (Bohn & Flege, 1990).  

 

 

 

 

 

Accent 

Scale 

Number of Students 

Rater 1 Rater 2 Rater 3 

T1 T2 T3 T1 T2 T3 T1 T2 T3 

10 
      

   

9 
      

   

8 
      

 4 5 

7 
  

6 
  

12 2 2 3 

6 
 

3 6 
 

1 3  3 10 

5 3 6 3 3 8 3 6  8 

4 2 3 
 

3 7 9 7 12 4 

3 11 9 15 18 12 
 

8 4  

2 14 9 
 

6 2 3 7 3  

1 
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 Table 5 
 Vowel Percentages in Previous Studies and in the Current Study 

 /i:/ /i/ /e/ /o:/ /u/ /u:/ /ei/ /ou/

Munro 

(1993) 
72% 54% 39%    58%  

Munro et al. 

(1996) 
50% 20%  42%  25% 58%  

Ahn 

(1997)
 65%  53% 23%  

 
 

Current study 

(before 

training) 

77% 43% 52% 46% 40% 52% 59% 53% 

Current study  

(after 

training) 

78% 49% 66% 67% 50% 77% 89% 60% 

       
 

 

 

 

More evidence to the learners’ positive reaction to more instruction was 

seen at T3. Besides the three sounds indicated above, /e/ emerged from its T2 

setback to gain significant development. That is a sign of another phase in language 

learning which is improvement after an initial setback.  It is also indicative of 

gradual development over time as learners receive more native speaker input (Flege 

& Liu, 2001; Flege & Mackay, 2004). While the sounds /i/, /u/, and /ou/ 

improved;/i:/stayed the same. This was due to its being the easiest from T1, and 

its mean was the second highest out of all sounds at all three times (Table 5). 

The overall conclusion was that the vowels /ei/, /u:/, /o:/, /e/, and/u/showed 

the positive reaction of some sounds to continuous pronunciation input. On the 

other hand, the vowels /i/and /ou/ reflected the difficulty facing learners to 

overcome some fossilized sounds, and the need for training targeting certain areas. 

Moreover, it was observed that the sounds that had lower means before training 

presented a greater improvement, while the sounds that had higher means 

improved slightly. The sounds /e/, /o:/, and /u:/ had lower means before training 

and they displayed significant improvement, whereas /i:/had a high mean at T1 and 

improved slightly. 

Viewing the vowels under study from another angle, it was evident that the 

learners achieved 67% accurate production of their problematic sounds. Their 

performance was better than the 30% reported in Munro’s (1993). The highest 
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scores for the vowels in this analysis were in /ei/and /i:/. Although those results 

were in agreement with his finding certain sounds easy, his percentages were lower 

than the ones reported here for /ei/and /i:/. In contrast, the lowest score for the 

present learners’ accurate production instances was 49% for /i/, and that narrowly 

matched Munro’s 54%. Similarly, Munro’s subjects’ production of the sound /e/ 

was very poor recording 39% correct instances, and the participants here had to 

struggle with it too.  They took an uneven path of 52% at T1, then a setback at T2 

with 48% before reaching an intermediate score of 66% at T3 (Table 5). 

Comparing the results of the present research to other studies on adult 

students learning English should prove that learners’ production that improved with 

experience in English differed as a function of L1 background (Suter, 1976). For 

instance, the Italian subjects in Munro et al. (1996) produced /i:/, /o:/, and /ei/ far 

better than /u:/ and /i/. While the total percentage of these five vowels rated as 

native-like was around 39%, the total of their 11 vowels was 33%. These were far 

lower than the one reached in this paper, but there was agreement on the 

conclusion that /i:/and/ei/ were far easier than/i/ (Table 5). 

Moreover, the scale of difficulty reported in Ma (1994) designated /ei/as an 

easy vowel but /i/ and /e/as difficult ones. The vowel /i:/ was situated in the middle 

of his scale. His scale was similar to the one suggested here, except for /i:/which 

was one of the easy vowels for the learners in the current study. On the other hand, 

it was found that his adult Chinese learners of English were successful in producing 

correct instances of /ei/ for both males and females and /i:/for females. Thus, 

females performed better than males. Similarly, the present female subjects’ 

performance was higher than that reported in other studies which had mixed or 

male learners. Therefore, it was tentatively assumed that gender affected 

performance. This corresponded to the observation presented by Piske et al. 

(2001) that the studies reporting gender as a predictor of foreign accent noted that 

females received higher ratings than males such as Flege et al. (1995).  

Furthermore Ahn (1997) stated that /i/, /o:/, and /u/might cause difficulty 

for her Korean learners of English. The percentage of /i/ and /u/ in her study was in 

agreement with the results reported here, but /o:/was very low while it reached the 

middle of the scale for the present learners. As for the longitudinal research, 

Macdonald et al. (1994), a slight improvement at T2 and T3 in all three teaching 

conditions was recorded; but in this current research the learners’ pronunciation 

improved significantly at both times.  They stated that the no intervention 

participants’ performance at T3 was relatively no worse than any other group at T3. 

While their conclusions showed that no single intervention was beneficial to all 

learners, this study reported significant change with constant input enhancement, 

even though the instruction condition was kept the same throughout the year. 

On the whole, the total changing rate for the present vowels was 22%. 

While the most receptive vowels to training were /ei/ increasing44% and /u:/ 

increasing (33%), the vowel /o:/was a weak changing sound with 3% development. 

In addition, /ou/ was a challenging sound with 11% changing rate, but /i:/ was an 

easy sound from T1 and hence the 1% change was explicable. Medium progress 

was also reported for /i/(14%), and /e/ (27%). 
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In conclusion, we assumed that this current study introduced comparatively 

better results than those reported in the vowel production studies. That could be 

related to considerable L2 input and to the fact that its participants were more 

motivated as they were trained to be English language teachers.  Similar reasons 

were previously put forward in Bongaerts et al. (1997), Moyer (1999), and Piske et 

al. (2001).  

Taken together, the results should dismiss persistent myths that all adults 

are incapable of mastering an L2. The easiest way to refute claims for a critical 

period in language acquisition “would be to produce learners who have 

demonstratably attained native-like proficiency despite having begun exposure well 

after the closure of the hypothesized sensitive periods” (Birdsong, 1992, p. 707). 

Language learning is influenced by age because it is associated with social, 

educational, motivational, and other factors that can affect L2 proficiency, not 

because of any critical period (Marinova-Todd, Marshali, & Snow, 2000, p. 28). 

Our attention should turn to the issue of trainability because native like attainment 

is possible for late learners if they have sufficient L2 input (Birdsong, 1992; Klein, 

1995).  Investigating the factors that normally lead to native like proficiency can 

contribute to our understanding of what leads to an adult’s success in an L2, and 

can inform practical decisions about the allocation of resources for effective 

teaching.  

Although this study reported on aspects of vowel production, it leaves 

unanswered many questions about vowel perception. The results of this research 

are limited to the accurate production of Arab female speakers of English as an L2. 

On the other hand, the nature of the mispronounced vowels and the learners' 

strategies for sound substitutions, including transfer from their standard and 

nonstandard L1 are also beyond the scope of this present study. 
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