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  Abstract 

The present study tried to analyze the acoustic properties of English short vowels for Pashto speakers. The 

study aimed to put light on the problematic areas for Pashto speakers learning English short vowels. The 

study also highlighted those significant points about English vowels where Pashto speakers faced problems 

and confusion in pronouncing correct English vowels. The obtained and analyzed data through PRAAT 

software disclosed the problematic areas of English short vowels for Pashto speakers. The study proved 

that English short vowels like /æ/ and /ʊ/ were more problematic for Pashto speakers. There was difference 

in both the height and backness of the target English vowels produced by Pashto speakers. Some of the 

English vowels like /ɪ/, /e/ and /ʌ/ produced by Pashto speakers were nearly native like. The height of these 

vowels produced was native like but there was a difference in their backness. The vowels /ə/ and /ɒ/ were 

produced like native speakers with no difference in height and backness of these vowels. This study 

suggested that Pashto speakers need proper training for acquiring correct pronunciation of English 

vowels. 

 

Keywords: Acoustic Analysis, Problematic, Short Vowels, English, Pashto Speakers.   

 

Introduction 

There are fifty nine spoken languages in Pakistan (Rahman, 2009). But other linguists claim it to be seventy 

two languages in Pakistan (Gordon, 2005). Varieties in language occur in terms of grammar, pronunciation, 

vocabulary and usage called dialects of that language (Sethi & Dhamija, 1999). Different sources have 

different opinions about dialects division of Pashto language. All these differences occur mainly in 

pronunciation. Accent variation is mostly based on amplitude, pitch, intonation and phonemes duration. By 

the term accent we mean the way of pronunciation by a speaker to which he/she belongs to. Linguistically, 

accent difference does not only reside in the phonetic characterization but also in prosody (Mixdorff, Cole 

& Shattuk-Hufnagel, 2012). In recent years, there has been an increasing interest of the researchers on 

sound characterization of languages from various points of view. A considerable amount of literature has 

been published on some common features across languages, while much of the researchers have 

concentrated on the phonetic details of a specific language. This paper aims to analyze English short vowels 

for Pashto speakers with English background. Therefore, in this research only vowels were acoustically 

analyzed by measuring the formant frequencies: F1 and F2 of the Pashto speakers using English. It was also 
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compared with the formant frequencies of Standard Southern British English. Formant frequencies account 

for the better understanding of accents of spoken languages. 

 

Those students who try to speak English, their language is full of phonological errors. Apart from other 

linguistic and phonological errors, vowels cause problem. A change in one sound of a word completely 

changes the whole word, for example, bat and fat. Phonological differences for the different dialects of 

Pashto are primarily important than differences in other systems of the language (Mackenzie, 1959).   

 

Purpose of the Study  
 

No one denies the fact that mispronunciation sometimes leads to misunderstanding. Consequently, a 

complete failure or miscommunication occurs. A change in one sound of a word may change the whole 

meaning of the word. The students face problems in correct pronunciation of English words due to 

discrepancies in the sounds system of the target language and first language. Misinterpretation of spelling 

symbols also causes pronunciation problems. Some students often get confused in writing of spelling. The 

main reason of this confusion is that students expect one to one correspondence between sound and its 

letter, as a result miscommunication occurs. In the same fashion, problems are faced by Pashto speakers 

learning English in some areas of pronunciation. They make mistakes in pronouncing words containing 

short vowels which lead to miscommunication. So this research has focused on the problematic short 

vowels and their acoustic values for Pashto speakers learning correct English language. The objectives of 

this study are to investigate English problematic short vowels for Pashto speakers.  

 

Research Questions 
 

This study aims to address the following research questions: 

 

1. What are the most problematic English short vowels for Pashto speakers of Yusafzai dialect? 

2. What are the acoustic values of English short vowels pronounced by Pashto Speakers? 

 

Literature Review 
 

Several studies have attempted to investigate other areas in phonetics and phonology, but very little work 

has been done on phonetics of English for Pashto speakers. So this thesis tries to investigate problematic 

areas of English phonetics for Pashto speakers learning English. It is a well-known fact that language is not 

solely relied on the spelling system. It is basically an oral phenomenon. Generally, the spelling system of a 

language should closely reflect the pronunciation of the language. And of course this is the case in so many 

languages (Ghani, 2005).  

 

But the case is very different in English language; the spelling of a word in English cannot provide a true 

guide to its correct pronunciation. Standard English (RP) has 26 letters and 44 sounds. The theoretical 

knowledge of English phonetics and phonology is necessary for the use of correct speech sounds in spoken 

English. It is necessary to have knowledge of sounds of English rather than letters, in virtue of the 

confusing and complex nature of English spellings (Roach, 2000). According to Roach (2000) for foreign 

leaners, the accent of Received Pronunciation (BBC Pronunciation) is used as a model. Standard 

dictionaries have also been compiled in Received Pronunciation (BBC Pronunciation). In Received 

Pronunciation there are twenty vowel sounds and twenty four consonant sounds. Vowels can be further 

categorized into short and long vowels. There are further differences in terms of vowel quality etc.  

 

Standard English (Received Pronunciation) contains forty four sounds including twenty vowel sounds. 

There are differences in vowels. Some vowels are long while others vowels are short. There are further 

differences in terms of vowel quality and lip rounding etc. 
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English Short Vowels 
 

Phonetically vowel sounds are produced without any obstruction of air in the oral cavity. Contrary to 

consonant sounds, vowel sounds require more attention than consonants (Moore, 2003; Kent & Charles, 

2002). The forty four sounds in Received Pronunciation contain seven short vowels along 5 long vowels 

and 8 diphthongs.  English short vowels are given below in figure 1. 

 

 
Figure 1: English short vowels from Roach (2000), Brown (1991), Giegerich, (1992) 

 

Previous Studies on English Vowels’ Pronunciation  

 

Phonological problems are not only in national context but also in an international context, due to which 

there is unsuccessful communication (Jenkins, 2000). Jones (1976) is of the view that one must remember 

the acoustic qualities of English speech sounds. According to Rehman, Khan and Bukhari (2012) there is an 

interference of the first language on the pronunciation of target language. The reasons for mispronunciation 

and problems faced by the learners are; lack of motivation, lack of exposure to the target language, lack of 

attitude, lack of stimulation from the teacher side, lack of required tools to teach pronunciation, the 

influence of first language on the target language, learner’s problems in English spelling system and lack of 

attention to stress, rhythm and intonation (Jenkins, 2000). Beside this, lack of resources and opportunities 

are the main problems in advancing linguistic performance. The learners’ ability and exposure are the 

major factors in the success of teaching and learning correct pronunciation of English. In the view of 

Radant and Huang (2009), it is clear that the discrepancy in phonological system of first languages will 

impede rather than promote learning of correct English pronunciation. Some of the factors in pronunciation 

errors are given below: 

 

 First language interference 

 Lack of opportunity to practice target language  

 Being passive learners 

 Hesitation in speaking target language 

 Lack of responsibility on sides of both teachers and learners 

 Lack of proper guidance 

 

The speech sounds vary into three main physical properties. They are pitch, loudness and or quality. The 

pitch and loudness can be the same or different but quality might be different (Ladefoged, 1969; Ladefoged 

& Johnson, 2014). It is possible to determine the frequency of speech sounds by counting the peaks of air 

pressure in a record of its wave form. The frequency of the sounds of the male is 80-200 Hz while the 
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frequency of the female sound may go up to 400 Hz (Ladefoged & Johnson, 2014). The vowels in second 

language acquisition are affected by age of acquisition whereby the dynamic interaction between L1 and L2 

affect each other (Grace, et al., 2011). The target language (English) vowels are pronounced like the vowels 

of L1 (Li & Jia, 2018). The tongue positions of native and non-native speakers of English diverge a lot in 

producing vowels sounds and some English vowels are produced like native speakers while other are 

produced with different tongue position (Wang, Jia, Li & Xu, 2016). The English vowels are more difficult 

for second language learners than consonant sounds because variation in languages are found mostly in 

vowel sounds (Al-Badawi, & Salim, 2014). These errors, mostly in the speech of late learners of English 

were found out in vowels causing acoustic overlap, particularly in front vowel sounds (Rogers, et al., 2013).  

 

Research Methodology 
 

The present study is concerned with English short vowels in order to put light on the problematic vowels 

for Pashto speakers learning English. The design for the present study is experimental which involves 

quantitative approach to its data analysis to base the study on more reliable and scientific bases. The 

pronunciation of target vowels by Pashto speakers was investigated and the most occurring problematic 

vowels were highlighted. The population of the present study was Pashto speakers of Yusafzai dialect with 

English background. To select a sample from the target population, ten native Pashto speakers (Yusafzai 

dialect) from the target population were selected. The sample represented all the areas of the province 

Khyber Pakhtunkhwa where Yusafzai dialect is spoken. Participants include both male and female who 

were all graduates and they had studied English as a compulsory subject in their schools, colleges and 

universities. There ages ranged from 20 to 30 years at the time of recordings. No participants had any 

speech disorder. Tools for Data Collection 

 

The seven short vowels in Standard English (RP) were considered problematic for Pashto speakers of 

Yusafzai dialect while learning English. The subjects were given words containing target vowels at three 

possible different positions i.e. at word initial, medial and final positions. They were instructed to 

pronounce the words containing target vowels with their normal speech rate. The purpose of the instruction 

was to reduce the chances of errors in pronunciation. Pashto speakers (Yusafzai dialect) pronounced the 

selected words containing target vowels at three possible different positions i.e. at word initial, medial and 

final positions. The pronunciation of the selected words by Pashto speakers was recorded.  In this way the 

data was collected from the participants through recording. For this we needed the most reliable data 

collecting tools.  

 

A printed sheet containing words with target vowels at three possible different positions i.e. at word initial, 

medial and final positions was given to each participant. They pronounced the words containing target 

vowels. Their pronunciations were recorded. Recordings from the participants of the words containing 

target vowels were done with the help of laptop having embedded recorder and a built-in microphone. A 

quiet room was used for the recordings in order to avoid other noises. High quality speakers were also used 

in the present study in order to hear the pronunciation of participants clearly. 

 

The data for the present study was recorded by the permission of the participants for its analysis. Recording 

of the pronunciations of the speakers was done in a quiet room in order to avoid other sounds of the 

surroundings. Additionally, only participant and the experimenter were in the room. In order to avoid 

confusion and ambiguity in the analysis, all the participants were asked to utter two different words having 

same target vowel at same position. After recording, the data was recognized and for further analysis it was 

processed on computer software namely PRAAT. The software PRAAT gave us spectrogram for the 

observation of the data. So the pronunciation of the target vowels was completely assumed after the 

observation of the data through spectrogram. 

 

The data was heard with help of quality speakers in order to hear the words clearly. By listening to the 

recorded data, the problematic vowels were recognized. The problematic vowels were heard time and 
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again. So the pronunciation of the most of the participants was recognized.  In addition to it, the data was 

further processed on PRAAT software. The articulation of the problematic vowels was specified through 

spectrograms. The produced target vowels by Pashto speakers were compared with the Standard Southern 

British English vowels. The data, of native vowels collected by Deterding (1997).  

 

Results and Analysis 
 

English vowels are characterized by using formants namely F1 and F2. F1 is thought to be inversely related 

to vowels‟ height. The higher the tongue position higher will be the vowel and lower will be the formant 

frequency (F1). F2 is thought to be somewhat related to degree of backness. The backward the tongue 

position, vowel will be round and higher will be the formant frequency (F2). The horizontal red lines in the 

figure show the formant frequencies. The horizontal red line from the bottom side of the figure shows 

formant F1 while the horizontal red line above formant F1 is formant F2.  

 

The Pronunciation of Vowel /ɪ/ 

 

The following table shows the pronunciation of target vowel sound /ɪ/, at three possible different positions. 

The first left column shows the different realization of the pronunciation of the target vowel sound /ɪ/. The 

other columns on the right side show the number of occurrences of different realization of the target vowel 

sound at three possible different positions in the word. Each column on the right side shows the 

pronunciation of 10 Pashto speakers learning English.  

 

Table 1: The pronunciation of English /ɪ/ by Pashto speakers 

Pronunciation of Target vowel /ɪ/                                            The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/ɪ/          5            6        8 

/e/          3            4        2 

/æ/          2            0        0 

         10           10       10 

 

At word initial position, among ten participants only five participants pronounced the target vowel sound /ɪ/ 

correctly, three participants pronounced it as /e/ vowel sound and two participants pronounced it as /æ/ 

vowel sound. At word medial position six participants pronounced the target vowel sound correctly as /ɪ/ 

vowel sound, four participants pronounced it as /e/ vowel sound and no participant pronounced it as /æ/ 

vowel sound. At word final position eight participants pronounced the target vowel correctly as /ɪ/ vowel 

sound, while two participants pronounced it as /e/ vowel sound and no participant pronounced it as /æ/ 

vowel sound. The following figure shows the spectrogram of target vowel /ɪ/ spoken by Pashto speaker at 

word initial position. 

 

 
Figure 2 showing an overview of the target vowel /ɪ/ at word initial position. 
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The following table shows the acoustic analysis of target vowel /ɪ/, at three possible different positions by 

Pashto speakers learning English and speaker of Standard Southern British English (SSBE). The first left 

column shows the mean formant frequencies of /ɪ/ by native speakers and the second column on the right 

side shows the formant frequencies of the target vowel /ɪ/ by Pashto speakers. The third column on the right 

side shows the mean formant frequencies of the target vowel by Pashto speakers at three different possible 

positions of word. 

 

Table 2 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of /ɪ/ by SSBE Average formant Frequency Of Pashto 

Speakers 

  

F1/Hz    F2/Hz 

396          1839 

F1/Hz    F2/Hz 

410         2079 

 

As can be seen from the table above, the formant frequency (F1) of the target vowel /ɪ/ by Pashto speakers 

at word initial position and final position is quite near to the mean formant frequency (F1) of the target 

vowel /ɪ/ by native speakers. But the mean formant frequency (F2) of the target vowel /ɪ/ by Pashto 

speakers at word initial position and final position is not near to the mean formant frequency (F2) of the 

target vowel /ɪ/ by native speakers.  

 

These findings suggest that the height (F1) of the target vowel /ɪ/ by Pashto speakers at word initial position 

and final position is native like but the backness (F2) of the target vowel /ɪ/ by Pashto speakers at word 

initial position and final position is not native like. While at word medial position there is differences 

between the mean formant frequencies (F1 and F2) of target vowel by native speakers and Pashto speakers 

learning English. So both the height (F1) and backness (F2) of the target vowel /ɪ/ by Pashto speakers at 

word medial position are not native like. Resultantly, the average formant frequencies of Pashto speakers 

using English are nearly native like. Hence we can say that there is no huge difference between there way 

of pronouncing vowel /ɪ/.  

 

The Pronunciation of Vowel /e/ 

 

The following table shows the pronunciation of vowel sound /e/ at three possible different positions. At 

word initial position, among ten participants only three participants pronounced the target vowel sound /e/ 

correctly, five participants pronounced it as /ɪ/ vowel sound and two participants pronounced it as /æ/ vowel 

sound. At word medial position only two participants pronounced the target vowel sound correctly as /e/ 

vowel sound, seven participants pronounced it as /ɪ/ vowel sound and only one participant pronounced it as 

/æ/ vowel sound. While no English word ends at vowel sound /e/. The following figure shows the 

spectrogram of target vowel /e/ spoken by Pashto speaker at word initial position. 

 

Table 3 showing the pronunciation of English /e/ by Pashto speakers. 

Pronunciation of Target vowel /e/           The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/e/          3            2         

/ɪ/          5            7         

/æ/          2            1         

         10           10        
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Figure 3 showing an overview of the target vowel /e/ at word initial position. 

 

The following table shows the acoustic analysis of target vowel /e/, at three possible different positions in a 

word. 

 

Table 4 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of /e/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

532          1656 

F1/Hz    F2/Hz 

502         1964 

 

As can be seen from the table above, the formant frequencies (F1 and F2) of the target vowel /e/ by Pashto 

speakers at word initial position is distant to the mean formant frequencies (F1 and F2) of the target vowel 

/e/ by native speakers. These findings suggest that both the height (F1) and backness (F2) of the target 

vowel /e/ by Pashto speakers at word initial position are not native like. While at word medial position there 

is no difference between the formant frequencies (F1) of the target vowel /e/ by Pashto speakers learning 

English and native speakers. But the mean formant frequency (F2) of the target vowel /e/ by Pashto 

speakers at word medial position is distant to the mean formant frequency (F2) of the target vowel /e/ by 

native speakers. So the height (F1) of the target vowel /e/ at word medial position is native like while 

backness (F2) of the target vowel /e/ at word medial position is not native like. And no English word ends 

with target vowel /e/. Resultantly, the average formant frequencies of Pashto speakers using English are 

nearly native like. Hence we can say that there is no huge difference between there way of pronouncing 

vowel /e/. 

 

The Pronunciation of Vowel /æ/ 

 

The following table shows the pronunciation of vowel sound /æ/ at three possible different positions. At 

word initial position, among ten participants only seven participants pronounced the target vowel sound /æ/ 

correctly, three participants pronounced it as /e/ vowel sound and no participant pronounced it as /ɪ/ vowel 

sound. At word medial position eight participants pronounced the target vowel sound correctly as /æ/ vowel 

sound, two participants pronounced it as /e/ vowel sound and no participant pronounced it as /ɪ/ vowel 

sound. While no English word ends at vowel sound /æ/. The following figure shows the spectrogram of 

target vowel /æ/ spoken by Pashto speaker at word initial position. 
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Table 5 showing the pronunciation of English /æ/ by Pashto speakers. 

Pronunciation of Target vowel /æ/           The pronunciation of Pashto speakers                                                                               

 Initial Position       medial Position        final Position 

/æ/          7            8         

/e/          3            2         

/I/          0            0         

         10           10        

 

 
Figure 4 showing an overview of the target vowel /æ/ at word initial position. 

 

The following table shows the acoustic analysis of target vowel / æ /, at three possible different positions in 

a word.  

 

Table 1 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of /æ/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

667          1565 

F1/Hz    F2/Hz 

533         2013 

 

As can be seen from the table above, the formant frequencies (F1 and F2) of the target vowel /æ/ by Pashto 

speakers at word initial position and medial position is distant to the mean frequencies (F1 and F2) of the 

target vowel /æ/ by native speakers. These findings suggest that both the height (F1) and backness (F2) of 

the target vowel /æ/ by Pashto speakers at word initial position and medial positions are not native like. 

Although the height (F1) and backness (F2) of the target vowel /æ/ are same at word initial and medial 

positions by Pashto speakers. No English word ends with target vowel/æ/. Resultantly, the average formant 

frequencies of Pashto speakers using English are not native like. Hence there is difference between there 

way of pronouncing vowel /æ/. 

 

The Pronunciation of Vowel /ʊ/ 

 

The following table shows the pronunciation of vowel sound /ʊ/ at three possible different positions. At 

word initial position, among ten participants only three participants pronounced the target vowel sound /ʊ/ 

correctly, five participants pronounced it as /u:/ vowel sound and two participants pronounced it as /ɔ:/ 

vowel sound. At word medial position nine participants pronounced the target vowel sound correctly as /ʊ/ 
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vowel sound, one participant pronounced it as /u:/ vowel sound and no participant pronounced it as /ɔ:/ 

vowel sound. While no English word ends at vowel sound /ʊ/. The following figure shows the spectrogram 

of target vowel /ʊ/ spoken by Pashto speaker at word initial position. 

 

Table 7 showing the pronunciation of English /ʊ/ by Pashto speakers. 

Pronunciation of Target vowel /ʊ/           The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/ʊ/           3            9         

/u:/          5            1         

/ɔ:/          2            0         

         10           10        

 
Figure 5 showing an overview of the target vowel /ʊ/ at word initial position. 

 

The following table shows the acoustic analysis of target vowel /ʊ/, at three possible different positions in a 

word.  

 

Table 8 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of  /ʊ/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

395          1408 

F1/Hz    F2/Hz 

461         1181 

 

As can be seen from the table above, the formant frequencies (F1 and F2) of the target vowel /ʊ/ by Pashto 

speakers at word initial position and medial position is near to the mean frequencies (F1 and F2) of the 

target vowel /ʊ/ by native speakers. These findings suggest that both the height (F1) and backness (F2) of 

the target vowel /ʊ/ by Pashto speakers at word initial position and medial position are nearly native like. 

And no English word ends with target vowel /ʊ/. Resultantly, the average formant frequencies of Pashto 

speakers using English are not native like. Hence there is difference between there way of pronouncing 

vowel /ʊ/. 

 

The Pronunciation of Vowel /ɒ/ 

 

The following table shows the pronunciation of vowel sound /ɒ/ at three possible different positions. At 

word initial position, among ten participants only four participants pronounced the target vowel sound /ɒ/ 

correctly, three participants pronounced it as /ɔ:/ vowel sound, three participants pronounced it as /ə/ vowel 
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sound and no participant pronounced it as /ɑ:/ vowel sound. At word medial position only six participants 

pronounced the target vowel sound correctly as /ɒ/ vowel sound, three participants pronounced it as /ɑ:/ 

vowel sound, one participant pronounced it as /ə/ vowel sound and no participant pronounced it as /ɔ:/ 

vowel sound. While no English word ends at vowel sound /ɒ/. The following figure shows the spectrogram 

of target vowel /ɒ/ spoken by Pashto speaker at word initial position. 

 

Table 9 showing the pronunciation of English /ɒ/ by Pashto speakers. 

Pronunciation of Target vowel /ɒ/           The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/ɒ/            4            6         

/ɑ:/           0            3         

/ɔ:/ 

/ə/  

         3 

         3                                                                

           0 

 

           1 

 

 

        

         10           10        

 
Figure 6 showing an overview of the target vowel /ɒ/ at word initial position 

 

The following table shows the acoustic analysis of target vowel /ɒ/, at three possible different positions in a 

word.  

 

Table 10 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of  /ɒ/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

643          1019 

F1/Hz    F2/Hz 

604         1093 

 

As can be seen from the table above, the formant frequencies (F1) of the target vowel at word initial 

position is near to the mean formant frequency of the target vowel /ɒ/ by native speakers. While (F2) of the 

target vowel /ɒ/ by Pashto speakers at word initial position is native like. These findings suggest that both 

the height (F1) and backness (F2) of the target vowel /ɒ/ by Pashto speakers at word initial position is near 

to native like. While at word medial position there is no difference between the formant frequencies (F1 

and F2) of the target vowel /ɒ/ by Pashto speakers learning English and native speakers. So both the height 

(F1) and backness (F2) of the target vowel /ɒ/ at word medial position is native like. No English word ends 

with target vowel /ɒ/. Resultantly, the average formant frequencies of Pashto speakers using English are 

native like. Hence we can say that there is no difference between there way of pronouncing vowel /ɒ/. 
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The Pronunciation of Vowel /ʌ/ 

 

The following table shows the pronunciation of vowel sound /ʌ/ at three possible different positions. At 

word initial position, among ten participants only four participants pronounced the target vowel sound /ʌ/ 

correctly, while the remaining six participants pronounced it as /ə/ vowel sound. At word medial position 

seven participants pronounced the target vowel sound correctly as /ʌ/ vowel sound, while the remaining 

three participants pronounced it as /ə/ vowel sound. While no English word ends at vowel sound /ʌ/. The 

following figure shows the spectrogram of target vowel /ʌ/ spoken by Pashto speaker at word initial 

position.  

 

Table 11 showing the pronunciation of English /ʌ/ by Pashto speakers. 

Pronunciation of Target vowel /ʌ/           The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/ʌ/             6            7         

/ə/           4            3         

         10           10        

 

 
Figure 7 showing an overview of the target vowel /ʌ/ at word initial position. 

 

The following table shows the acoustic analysis of target vowel /ʌ/, at three possible different positions in a 

word.  

 

Table 12 showing the mean formant frequencies of both native speakers of English and Pashto speakers 

learning English. 

Mean formant Frequencies of  /ʌ/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

661          1296 

F1/Hz    F2/Hz 

 707       1524 

 

As can be seen from the table above, the formant frequency (F1) of the target vowel at word initial position 

by Pashto speakers is not near to the formant frequency of native speakers. While F2 of the target vowel /ʌ/ 

by Pashto speakers at word initial position is near to the mean formant frequency of the target vowel /ʌ/ by 

native speakers. These findings suggest that the height (F1) of the target vowel /ʌ/ by Pashto speakers at 

word initial position is nearly native like while the backness (F2) of the target vowel /ʌ/ by Pashto speakers 

at word initial position is native like. At word medial position there is no difference between the formant 

frequencies (F1) of target vowel /ʌ/ by native speakers and Pashto speakers learning English, while there is 
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difference between the formant frequencies (F2) of the target vowel /ʌ/ at word medial position. These 

findings suggest that the height (F1) of the target vowel /ʌ/ by Pashto speakers at word medial position is 

native like while the backness (F2) of the target vowel /ʌ/ by Pashto speakers at word medial position is 

nearly native like. And no English word ends with target vowel /ʌ/.  Resultantly, the average formant 

frequencies of Pashto speakers using English are nearly native like. Hence we can say that there is no huge 

difference between there way of pronouncing vowel /ʌ/. 

 

The Pronunciation of Vowel /ə/ 

 

The following table shows the pronunciation of vowel sound /ə/ at three possible different positions. At 

word initial position, among ten participants only two participant pronounced the target vowel sound /ə/ 

correctly, seven participants pronounced it as /æ/ vowel sound, no participant pronounced it as /ɒ/ vowel 

sound while one participant pronounced it as /ʌ/ vowel sound. At word medial position only seven 

participants pronounced the target vowel sound correctly as /ə/ vowel sound, no participant pronounced it 

as /æ/ vowel sound at word medial positions, one participant pronounced it as /ɒ/ vowel sound, while two 

participant pronounced it as /ʌ/ vowel sound. At word final position nine participants pronounced the target 

vowel sound /ə/ correctly, no participant pronounced it as /æ/ or /ɒ/ vowel sound and one participant 

pronounced it as /ʌ/ vowel sound. The following figure shows the spectrogram of target vowel /ə/ spoken 

by Pashto speaker at word initial position. 

 

Table 2 showing the pronunciation of English /ə/ by Pashto speakers. 

Pronunciation of Target vowel /ə/           The pronunciation of Pashto speakers                                                                                    

 Initial Position       medial Position        final Position 

/ə/             2            7        9 

/æ/           7            0        0 

/ɒ/ 

/ʌ/  

         0 

         1                                                                

           1 

 

           2 

 

       0 

 

       1 

         10           10       10 

 

 
Figure 8 showing an overview of the target vowel /ə/ at word initial position. 

 

The following table shows the acoustic analysis of target vowel /ə/, at three possible different positions in a 

word.  
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Table 14 showing the mean formant frequencies of Pashto speakers learning English. 

Mean formant Frequencies of  /ə/ by SSBE Average formant Frequency of Pashto 

Speakers 

F1/Hz    F2/Hz 

 665          1675 

F1/Hz    F2/Hz 

601       1772 

 

As can be seen from the table above, the formant frequencies (F1) and (F2) of the target vowel /ə/ by 

Pashto speakers at word initial position is not native like. At word medial position and final position the 

formant frequencies (F1) and (F2) of the target vowel /ə/ by Pashto speakers are native like. These findings 

suggest that the height (F1) and backness (F2) of the target vowel /ə/ by Pashto speakers at word initial 

position are not native like. At word medial position and final position the height (F1) and backness (F2) of 

the target vowel /ə/ by Pashto speakers are native like. Resultantly, the average formant frequencies of 

Pashto speakers using English are native like. Hence we can say that there is no difference between there 

way of pronouncing vowel /ə/. 

 

Discussion  
 

The present study found out that Pashto speakers mispronounced most of the English short vowels. Some of 

these mispronounced vowels were because of L1 and L2 difference in vowel sounds affecting each other 

(Grace, et al., 2011). They replaced English short vowels like /ɪ/, /e/, /æ/, /ʊ/, and /ɒ/ with one another. 

Taken together, these results indicate that the Pashto speakers learning English had problems in the correct 

pronunciation of English short vowels. The main reason for this problem is the phonological differences 

between Pashto and English (Li & Jia, 2018). By virtue of these phonological differences, the Pashto 

speakers learning English have mispronounced the English short vowels. Some English vowels are 

produced like native speakers while other are produced with different tongue position (Wang, Jia, Li & Xu, 

2016).  The vowels were difficult for second language learners than consonant sounds because variation in 

languages are found mostly in vowel sounds (Al-Badawi, & Salim, 2014). The front close vowel /ɪ/ was 

pronounced like mid-close vowel /e/ or like front open vowel /æ/. The participants also pronounced mid-

close vowel /e/ like front close vowel /ɪ/ or like front open vowel /æ/. They pronounced front open vowel 

/æ/ like mid-close vowel /e/ or like front close vowel /ɪ/. In the same way, they pronounced back close 

vowel /ʊ/ like close-mid back vowel /ɔ:/ or like open back vowel /ɒ/. Furthermore, English open back 

vowel /ɒ/ was produced like close-mid back vowel /ɔ:/ or like back close vowel /ʊ/. In addition to it, 

English short central open-mid vowel /ʌ/ was produced like short central open-mid vowel /ə/. Finally, short 

central open-mid vowel /ə/ was produced like short central open-mid vowel /ʌ/. The findings suggest that 

F1 (the height of the tongue) contributes more than F2 (the front-back of the tongue) shown here, 

particularly, if the two languages have phonological differences (Nearey 2013)  

 

The results of the study reveal that Pashto speakers learning English have pronounced the target vowels as 

nearby vowel sounds of English or like the vowels of their native language. These errors, mostly in the 

speech of late learners of English were found out in vowels causing acoustic overlap, particularly in front 

vowel sounds (Rogers, et al., 2013). The main reason behind mispronunciation is the Pashto speakers’ 

learning English unfamiliarity with the target English vowels. Pashto speakers learning English combine 

orthographic combination of letters with vowel sounds, so they mispronounce words.  

 

The influence of the mother tongue on the pronunciation of the target vowels is also a major cause. In the 

light of the present study, the reforms in phonological teaching of English vowels is highly needed even at 

advance level. The teachers should adopt appropriate teaching methodologies to make sure acquisition of 

English vowels (Lin, 2014). The metalinguistic instruction of English vowels help the students in learning 

English phonological system (Lima Júnior, 2017). Similarly, the use of appropriate pronunciation 

methodology on the part of the students make sure their better performance Rokoszewska, 2012), the lack 

of which was identified in the present study.    
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Conclusion 
 

The present study was concerned with acoustic analysis of English problematic short vowels. The evidence 

from this study suggests that English short vowels like /æ/ and /ʊ/ were found problematic for the Pashto 

speakers. They could not pronounce these vowels either native like or nearly native like. Though, they 

could pronounce English vowels /ə/ and /ɒ/ like native speakers. The vowels /ɪ/, /e/ and /ʌ/ were nearly 

native like. The target vowels were mostly pronounced like other English vowels. The findings suggest that 

the participants had enough knowledge about the vowel sounds themselves but they were unable to identify 

the correct vowels in particular words and replaced one vowel sound with another. This might be because 

of the orthographic representation of English words or because of the influence of the phonological 

structure of words in their L1. It is not possible to have the same set of sounds in all languages. When one 

tries to pronounce the sounds of other languages, he falls back upon his first language in pronouncing the 

sounds of the other languages. They have not been taught the real pronunciation of the sounds of the target 

language. Correct pronunciation is very important in learning a language. It requires conscious efforts on 

the part of the learners. Correct pronunciation of the target language is possible through imitation, 

comparison and practice. If learners are not trained in phonetics and phonology of the target language, then 

they cannot differentiate between sounds. The pronunciation of the words, especially English words should 

not be taught or learnt from orthographical representation because they is no one to one correspondence 

between English sound and letters. The incorrect pronunciation of target vowels proves that the learners 

should be given particular attention to those vowels which are problematic for them. Furthermore, proper 

practice is required to learners in terms of such sounds in order to bring their pronunciation nearer to native 

like and to avoid mispronunciation and consequently miscommunication. The study identified some 

important insights into the body of work done on linguistic features of localized English for English 

teaching practitioners and language researchers. 
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