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Abstract 
The study is aimed at observing the effect of consistency of input on the acquisition of 

English short vowels regarding jaw opening (correlated with F1), tongue fronting 

(correlated with F2) and Duration of vowels. The design of the study is quasi-

experimental with a ‘pre-test-post-test control-group’ frame. The researcher took three 

intact class groups, at middle level from a public girls school, and assigned them to 

experimental groups and control group. Experimental Group A was consistently 

exposed to English RP based audios/videos for 60 consecutive days. Experimental 

Group B was inconsistently exposed to input in alternative days adding up to 30 days. 

Control group C was not given treatment of any kind. For data elicitation, the target 

short vowels were embedded into / ħvɗ / syllables in the carrier phrase ‘say --- please’ 

as a stimuli. Each phrase was recorded five times in pre-test and five times in post-test 

adding up to eighteen thousand tokens of English short vowels. For marking phonemic 

boundary of vowels in hvd syllable, the interval between vowel onset and offset was 

selected. FormantPro (Xu, 2013) software was run to obtain average values of F1, F2, 

and Duration of vowels of each participant on the basis of which average values of 

each group were calculated. The results of the data show that short vowels of group A 

are significantly affected by consistent exposure to RP vowels. No remarkable 

difference is found in the short vowels of group B and group C. This study gives a few 

recommendations related to administrative and pedagogical practices for ensuring 

consistency in teaching of L2 phonology.   

 

1. Introduction 
Second Language Acquisition is defined in various ways by researchers. However, they are 

unanimous that second language is a language other than the mother tongue of the speaker that 

used inside or outside of a classroom (Ellis, 1985; Gass & Selinker, 2008; Fazel, 2014). In this 

way, the area of foreign language learning also becomes a part of Second Language Acquisition 

(Moeller & Catalano, 2015). In addition, SLA is a subfield of linguistics that studies the 

procedures underlying the acquisition of second language among the learners of non-native 

language (Saville-Troike, 2006). The field of SLA is related with parent disciplines like 

linguistics, education, psychology, and even sociology and anthropology. 

 

Second Language Acquisition cannot take place without some sort of "input" that is one of the two 

requirements of (Ellis, 1985). VanPatten (2003a) proposed that input does have communicative 

intent for the learners. However, Gass (2010) stated that input can be "written form, or from the 

spoken language, or, in the case of sign language, from the visual mode" (p. 195). Hence, input is 

any form of language to which the learner is exposed including communicative, textual, and 

semiotic (Zhang, 2009). The researchers (e.g Larson-Hall, 2008; Munoz, 2008) think that if the 

input is not adequate, there is no guarantee of the early start and natural exposure in SLA. 
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Input is distinguished from intake by Gass and Selinker (1994) as input is all information/exposure 

of language "that goes in one ear and out the other" (p. 305). But when this language input is 

internalized by the learner it becomes intake (Corder, 1967). Language is acquired successfully 

when a large amount of input is converted into intake that can be obtained by ‘noticing’ (Schmidt, 

1994). Noticing makes the learners sensitized to the structure/form and consequently spot such 

structure/form in the language input. Counselman (2010) observed that when the learners' 

attention is drawn to specific structures of the input, they easily learn the target items in the input. 

For the acquisition of L2 phonology, Schmidt (2001) found that the learners must notice the sound 

differences and phonetic qualities of the L2. Among different strategies of noticing, input 

enhancement is very common. This technique makes the essential/difficult target forms noticeable 

for learners' attention (Leow, 2001). Input can be enhanced either by elaboration, textual 

enhancement or by giving explicit instructions. Frequency of occurrence of the target 

forms/structures/items in input also has facilitative effect on L2 acquisition (Schwartz & 

Causarano, 2007) because language learning is an unconscious "tallying" (Ellis, 2002a) of 

occurrence of the linguistic items. Frequency can be of the tokens and the types of the target 

structures. Frequency of target structures brings morphological, phonological, and syntactic 

productivity, automaticity of production, and strengthens the representational schema of the target 

structure for further application. 

 

Among various factors related with enhancing the quality of input in SLA, the factor of 

"consistency" of input in SLA has been ignored to a great extent. The term 'consistency' has been 

defined in two ways in dictionaries: (1) The quality of achieving a level of performance which 

does not vary in quality over a period of time; (2) The way in which a substance holds together 

having thickness or stickiness. In the previous research studies (Childers & Tomasello, 2001; 

Kanno, 1998; Nakamura, 2015), the latter meaning of "consistency" was applied as the quality of 

the input where the target structures have been inducted thickly and densely for their 

enhancement. But in the present study, consistency of input is taken as the 'regular/steadfast 

adherence to the same course without gaps and intervals'. This regular and steadfast adherence is 

the exposure of Pakistani learners of English (as L2), at middle level, to English RP short vowels 

for the period of 60 days. This regular exposure of the learners to the RP short vowels for a long 

period of time makes consistency longitudinal instead of lateral (Kanno, 1998). Before advancing 

to the study, it is desired to discuss the status of English in Pakistan. 

 

Pakistani children get exposure to English at the age of four in formal setting supervised by the 

government of Pakistan. English phonology, regardless of being a central area in SLA, has been 

overlooked since decades in Pakistan. In addition, the learners are exposed to English input for 

limited time such as a period comprising of 45 minutes. This input is provided by the non-native 

speakers of English. This situation is aggravated by non-provision of audio and visual aids for 

teaching that decreases the effectiveness of lessons (Ali, 2011). Therefore, an indigenized variety 

of English is developed that "deviated from the standards" of British RP (Kachru, 1983). The 

distinction of Pakistani English phonology is the deviant use of vowels rather the use of 

consonants (Ladefoged & Johnson, 2011). Rahman (2014) observed that Pakistani speakers of 

English replace the RP diphthongs /əʊ/ and /eɩ/ by monophthongs/ɔ:/and/e:/even by educated 

Pakistanis. The vowel sound /ə/ is often omitted or replaced by the phoneme/ɑ:/. RP vowel sounds 

/ɔ:/ and /ɒ/ are usually replaced by /ɑ:/ phoneme. Moreover, Pakistani speakers of English take 
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tense-lax vowels as contrastive phonological feature of short-long vowels contrary to English 

language where tense-lax phenomenon is a phonetic phenomenon.  

 

1.1.  Research Questions 

The current study has the following research questions:  

1. What is the effect of consistency of input on the acquisition of jaw opening (correlated 

with F1 values) of English RP short vowels at middle level in Pakistan? 

2. What is the effect of consistency of input on the acquisition of tongue fronting (correlated 

with F2 values) of English RP short vowels at middle level in Pakistan? 

3. What is the effect of consistency of input on the acquisition of duration of English RP 

short vowels at middle level in Pakistan? 

 

2. Materials and Methods 
2.1 Research Design  

The current study is quantitative because it uses numbers to measure the acquisition of RP short 

vowels in terms of numbers. Additionally, it is quasi-experimental study because the sample was 

not selected and assigned to experimental and control groups randomly (Cook & Campbell, I979). 

In the current educational setting, genuine true-experimental design was not feasible due to 

practical constraints (Dornyei, 2007). The frame of the study is 'pre-test-post-test control-group' 

(O»X»O, O»-»O) to control different threats to internal validity of the experiment (Leedy, 1997). 

The researcher formed three groups from three intact class groups: two experimental groups which 

were exposed to the special condition of input as a treatment, and one control group to used as 

baseline for comparison of the performance of the groups to observe how the acquisition of RP 

vowels of experimental groups is distinguished from the participants of the control group. 

 

The variable of consistency is the variable of influence whose conditions are manipulated by the 

experimenter (Best & Kahn, 2007). The ‘acquisition of RP short vowels’ is the dependent variable 

that has three values: duration of vowels, jaw opening (correlated with F1), and tongue fronting 

(correlated with F2). The variable of consistency of input was manipulated to observe its effect on 

the acquisition of RP vowels explainingcausal relationships between these variables. It is not 

possible and even desirable to control all the extraneous variables because this endeavor may 

reduce the generalizability (external validity) of the study (Clarke, 2004). However, the researcher 

tried to manipulate the variable of consistency of input keeping some extraneous variables 

constant i.e gender, age, and language proficiency level. 

 

2.2 Sampling 

Three genuine intact class groups of learners at middle level are selected from a typical public 

school for girls in District Sheikhupura, Pakistan. The researcher took the whole class as a group 

and dropped the students who were frequently absent during the procedure of treatment making 

the final number of participants in each group 30. The researcher assigned these classes to 

experimental group A, experimental group B, and control group C. To improve the quasi-

experimental design of the study, the researcher applied two strategies, suggested by Heinsman 

and Shadish (I996): (a) avoiding any self-selection of the students to be in the treatment group; 

and (b) minimizing pre-test differences between the treatment group and the control groups as 

much as possible. Moreover, only female learners were selected as the participants of the study 

because there is 10 to 15% difference in formant frequencies in male and female speakers. The 
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average age of the participants of this study was 13 years; it means that the participants were 

exposed to English input for almost eight to nine years. 

 

2.3 Stimuli 

The researcher embedded the target short vowel /ɪ/, /e/, /æ/, /ɒ/, /ʊ/, /ə/, /ʌ/ into /ħ-v-ɗ/ syllable for 

the least coarticulatory effects of the neighboring consonants on the target vowels (Bohn & Ocke-

Schwen, 2004; Cox, 2006; Hillenbrand et al., 2001). The enormous use of the /ħvɗ/ syllable is due 

to its ‘null environment’ (Stevens & House, 1963). The voiceless glottal fricative [ħ] has the 

quality of the vowel it precedes because the configuration of the vocal tract in producing [ħ] is 

determined by adjacent sounds. That’s why, for evaluating articulatory behavior of the sounds 

surrounding the [ħ], the articulatory characteristics of [ħ] are fully appreciable (Perry, 2008; Robb 

& Chen, 2009). Likewise, the voiced alveolar plosive [ɗ] has least anticipatory coarticulatory 

effect on the vowel followed by [ɗ] except the effect of the pre-boundary voicedness on the length 

of the preceding vowel (Pickett, 1999). Hence, the combination of the phonemes [ħ] and [ɗ] in 

/ħvɗ / syllable assures more standardization of the syllable shape as well as co-articulatory 

influences. The /ħvɗ / syllables used in the current study were hid, head, had, hod, hood, ha, hud. 

These /ħvɗ/ syllables were inducted in the carrier phrase ‘say hvd please’ (Ali, 2013). The carrier 

phrase was used as stimuli to control the intonational influences of the speakers, provision of the 

required number of tokens of each vowel, and prominence of acoustic properties of vowel sounds 

(Al-Hamadi & Ali, 2012) 

 

2.4 Procedure 
The total period of treatment was 60 days for provision of input of RP short vowels. Both of the 

treatment groups (Group A and Group B) were manipulated by giving them audio and visual input 

of English vowels along with explicit instructions to make the vowels in the videos noticeable for 

the learners. The participants of the experimental groups were exposed to the RP short vowels in 

the first 28 days. In the remaining 32 days, mixed practice of listening and pronouncing the short 

vowels was done by the participants. The participants of the experimental group B were given the 

same exposure to RP short vowels as the group A received except that the group B was exposed to 

RP vowels in alternative days. Hence, the total period of treatment of group B was 30 days. The 

control group C was given no treatment at all. The researcher is a non-native speaker of English 

whose first language is Punjabi. That’s why, the researcher tried to minimize her role and facilitate 

the participants only when they face some sort of problem in noticing the target sounds in the 

input.  

 

2.5. Data Collection 

Before giving treatment to the experimental groups, the pre-test was administered by giving the 

stimuli of the carrier phrases embedded with the /ħvɗ/ syllables. The data were collected by 

recording the reading of the ‘say hvd please’ phrases of the participants of the experimental groups 

and control group. The recordings were made at a sound attenuated place in the school. All the 

participants were asked to read each phrase five times in pre-test and five times in post-test to get 

the average performance of acquisition of RP vowels of the participants adding up eighteen 

thousand tokens of English vowels (100 ×2 = 200×90=18,000). The data were organized in 

different folders for systematic analysis.  
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2.6. Analysis of Data 

Segmentation is the first step of acoustic data analysis that “decomposes the speech signals into 

smaller acoustic units” (Kaur & Singh, 2010, p. 1). The researcher manually segmented the 

syllable and vowel phonemes. However, the researcher also benefitted from auditory and visual 

cues from waveform and spectrograms (Colantoni & Marinescu, 2010; Figueroa and Evans, 

2015). The researcher transposed the vowel tokens to FormantPro software (Xu, 2013) for 

segmentation. For marking the boundary, the interval from the approximate onset and offset of the 

vowel was selected (Ali, 2013; Hillenbrand et al., 2001). The onset of the vowel was marked 

where the vocal folds began to vibrate along with the increase in wave amplitude and complexity. 

Fricative noise of [ħ] in form of random pattern and aperiodicity in the waveform (DiCanio, 2015) 

was not included in the vowel domain. For setting the offset boundary of the vowels, the closure 

of [ɗ] phoneme was excluded from the domain of vowels by looking for a sudden decrease in 

amplitude and complexity in waveform; a loss of energy in higher formants in spectrogram; the 

onset of aperiodicity. The researcher focused on the two lowest frequency formants (F1 and F2) 

for phonemic segmentation because they present the most vital acoustic properties visible in 

spectrograms, a determiner of vowel quality (Delattre et al., 1955). Afterwards, FormantPro.praat 

(Xu, 2013) was run for extracting formant values and duration values of the vowels. The 

researcher imported the extracted average values to the excel file. The researcher calculated the 

average F1, F2, and Duration values of each group in pre-test and post-test.    

 

2.6.1 Measurement Reliability 

The researcher estimated the measurement reliability of the data by correlating two sets of scores 

(e.g. Robb & Chen, 2009). Ten percent of the total data set (1800 token of vowels) was re-

analyzed. The computation of the mean values of the first and second data sets show that the Mean 

Absolute Deviation of the F1 and F2 of vowels ranges from 0 to 15.15 Hz from the mean values 

that is within the range of reliability of measurement i.e -+ 60 Hz (Monsen & Engebretson, 1983). 

MAD values of duration measurement range from 0 to 15.02 ms.  

 

3.Results 
The results of the data analysis are displayed in the tables followed by their graphical 

representation.   

 

Table 3.1: F1 and F2 of Short Vowels of Group A, Group B, and Group C in Pre-test 

Vowel F1 F2 

 Group A Group B Group C Group A Group B Group C 

ɪ 508 494 483 1717 1678 1774 

e 639 578 684 1717 1648 1704 

æ 762 737 757 1707 1611 1635 

ɒ 548 540 567 1230 1294 1187 

ʊ 517 520 499 1258 1293 1271 

ə 833 768 800 1392 1459 1328 

ʌ 652 618 682 1473 1434 1450 

 

Table 3.1 shows that there is no significant difference in the F1, F2, and Duration values of the 

short vowels of Experimental group A, Experimental group B, and control group C in pre-test. No 
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doubt, minute difference is observed in the performance of the groups but this difference is not 

significant as p > .05 in One-Way ANOVA and Fisher’s LSD post

 

Figure 3.1.Short Vowels of Group A, Group B and Group C in Pre

 

Figure 3.1 shows that the short vowels of experimental group B are pronounced somewhat 

differently from the short vowels of group A and group C regarding the position of tongue 

fronting in pre-test. However, the short vowels /

different from these short vowels of other groups.  

 

Table 3.2: F1 and F2 of Short Vowels of Group A, Gr

Vowel F1 

 Group A Group B 

ɪ 418 431 

e 731 672 

æ 792 739 

ɒ 615 587 

ʊ 463 484 

ə 817 752 

ʌ 791 676 

 

Table 3.2 shows that the short vowels of the experimental group A are pronounced significantly 

different from the short vowels of group B and group C in post

short vowels of group A are found significantly different from the F1 and F2 values of the short 

vowels of group B and group C as p < .05. 
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doubt, minute difference is observed in the performance of the groups but this difference is not 

Way ANOVA and Fisher’s LSD post-hoc test.  

 
Short Vowels of Group A, Group B and Group C in Pre-test  

Figure 3.1 shows that the short vowels of experimental group B are pronounced somewhat 

of group A and group C regarding the position of tongue 

test. However, the short vowels /æ/ and /ʌ/ of group B are not found markedly 

different from these short vowels of other groups.   

F1 and F2 of Short Vowels of Group A, Group B, and Group C in Post-test 

F2 

Group C Group A Group B Group C 

531 1875 1921 1860 

710 1768 1677 1729 

750 1760 1590 1654 

546 1266 1185 1201 

479 1267 1212 1218 

797 1382 1301 1350 

704 1568 1372 1470 

Table 3.2 shows that the short vowels of the experimental group A are pronounced significantly 

different from the short vowels of group B and group C in post-test. The F1 and F2 values of four 

of group A are found significantly different from the F1 and F2 values of the short 

vowels of group B and group C as p < .05.  
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Figure 3.2.Short Vowels of Group A, Group B, and Group C in Post

 

Figure 3.2 shows that the short vowels experimental grou

In the post-test data of vowels, the short vowels of group A are found pronounced differently from 

the short vowels of group B and group C. Marked difference is observed in the pronunciation of 

the vowels /æ/, /ʌ/, /ɒ/, and /ə/ after the treatment. 

 

Table 3.3: Duration of the Short Vowels of Group A, Group B, and Group C in Pre

Post-test 

Vowel Pre-test Duration 

 Group A Group B 

ɪ 94 97 

e 122 127 

æ 151 139 

ɒ 145 130 

ʊ 127 121 

ə 166 139 

ʌ 106 117 

 

Table 3.3 indicates that the duration of the short vowels of group C is longer than the dur

the short vowels of the group A and group B in pre

of the short vowels of group A is decreased in post

different from the short vowels of group A and gro
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Short Vowels of Group A, Group B, and Group C in Post-test 

Figure 3.2 shows that the short vowels experimental group A are most affected by the treatment. 

test data of vowels, the short vowels of group A are found pronounced differently from 

the short vowels of group B and group C. Marked difference is observed in the pronunciation of 

/ after the treatment.  

Duration of the Short Vowels of Group A, Group B, and Group C in Pre-test and 

Post-test Duration 

Group C Group A Group B Group C 

100 113 127 110 

112 139 173 112 

209 213 199 204 

166 186 199 171 

115 133 133 124 

177 225 227 187 

111 153 136 122 

Table 3.3 indicates that the duration of the short vowels of group C is longer than the duration of 

the short vowels of the group A and group B in pre-test. However, this difference in the duration 

of the short vowels of group A is decreased in post-test. Only one short vowel of group B is found 

different from the short vowels of group A and group C in duration values in post-test.   
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Figure 3.3: Duration of Short Vowels of Group A, Group B, and Group C in Pre-test   

 

Figure 3.3 reflects that the duration values of short vowels /æ/ and /ɒ/ of group C are significantly 

higher from the duration values of these vowels of group A and group B. The duration values of 

vowel sound /ə/ of group A and group C are observed significantly different from the duration 

values of the vowel /ə/ of group B. No significant difference is observed in the duration of the 

vowel sounds /e/, /ɪ/, /ʊ/, and /ʌ/ among the groups.  

 
Figure 3.4:Duration of Short Vowels of Groups in Post-test   

 

The Figure 3.4 indicates that there is no significant difference in the duration of the short vowels 

/ə/, /æ/, /ɪ/, /ɒ/, and /ʊ/ of control group and experimental groups. Significant difference is found in 

duration values of only two vowels. The duration values of the vowel sound /e/ of group A and 

group B are found significantly different from the duration values of the vowel sound /e/ of group 

C. Likewise, the duration values of the vowel sound /ʌ/ of group A are observed significantly 

different from the duration values of the vowel sound /ʌ/ of group B and group C. 
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4. Discussion 
The study of the pre-test and post-test short vowels of experimental group A, experimental group 

B, and control group C shows that the acquisition of the RP short vowels of the experimental 

groups in post-test is different from their pre-test acquisition of vowels regarding their spectral and 

temporal features. Only 1 short vowel (/ə/) of group A is observed different in F1 values from the 

short vowels of other groups with 14% difference in pre-test. While, 4 short vowels (/ə/, /ӕ/, /ɒ/, 

/ʌ/) of group A are found different mounting to 57% difference level in post-test. F2 values of 

only 1 short vowel (/ɪ/) of group A with 14% difference level are found significantly different in 

pre-test; but, F2 values of 4 short vowels (/ə/, /ɒ/, /ӕ/, /ʌ/) of group A with 57% difference level 

are found significantly different from those of group B/ C in post-test short vowels. In case of 

Duration of short vowels, no significant difference is observed in any short vowel of group A in 

pre-test; but, in post-test, 29% short vowels (/e/, /ʌ/) of group A are located significantly different 

from the short vowels of other groups in duration. Hence, consistency of input played a significant 

role in acquisition of English vowels particularly spectral features of the vowels of the learners.  

 

The short vowels of group B are not found significantly different in their spectral features in pre-

test and post-test. Surprisingly, not a single short vowel of Group B is found significantly different 

in F1 in pre-test and post-test. F2 difference is located in 29% short vowels (/ə/, /ɒ/) of group B in 

pre-test. However, in post-test, this difference in F2 of short vowel is non-existent. No significant 

difference is located in duration of the short vowels of Group Bin pre-test. While, in post-test, one 

short vowel of group B (/e/) is found at variance with the short vowels of group A/C in duration. 

This pre-test and post-test performance of group B reflects that inconsistent input does not affect 

the acquisition of the spectral and temporal features of the vowels of the learners.       

 

So far as the short vowels of group C are concerned, one short vowel is found significantly 

different in F1from the short vowels of group A/B in pre-test (/e/) and post-test (/ɪ/) with 14% 

difference. No significant difference is observed in F2 of short vowels in pre-test and post-test. 

However, difference found in duration of 43% short vowels of group C (/ə/, /ӕ/, /ɒ/) in pre-test is 

decreased to 0% in post-test. In this way, the results show that absence of input has no significant 

effect on the acquisition of English vowels.  

 

5. Conclusion and Recommendations 
The results of the study show that consistency of input does play a significant role in the 

acquisition of English RP short vowels. Group A that received input of English RP short vowels 

consistently has improved in the acquisition of short vowels in comparison to the vowels 

pronounced in its pre-test. This improvement is quite noticeable in the features of tongue height 

(F1) and tongue fronting (F2) of the vowels. However, the acquisition of the duration of the short 

vowels is not much affected by the consistency of input. Contrary to experimental group A, the 

short vowels of the groups that received input inconsistently i.e. experimental group B and control 

group C  do not improve the short vowels in post-test in comparison to their pre-test short vowels. 

In the light of these results, the current study gives following recommendations.   

 

1.  the schedule of teaching English language classes on weekly bases should be rearranged 

for managing the classes on regular basis so that the acquisition of English phonology get 

greater gains. Moreover, consistency of input can be maintained by ensuring the 

regularity of teachers and learners in the process of acquiring target sound patterns. 
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2.  In the field of pedagogy, consistency of input can also be achieved by focusing on the 

particular target sounds/items without introducing the new items until the first target 

sound pattern turned into intake. 
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