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This research aims to study the effect of high variability phonetic training (HVPT) on improving 

the capability to produce the two plosive sounds (/ p/ and/ b/) among learners of English as a 

foreign language, as well as measuring the effect of this enhancement on enhancing intelligibility 

among listeners. The study involved a total sample of 30 Arab EFL learners, divided into two 

equal groups (n = 15) and a control group (n = 15). The problem of distinguishing between these 

two sounds is common among Arabic- speaking learners, due to the absence of the/ p/ sound in 

the Arabic phonetic system. The target sounds (/ p/ and/ b/) were inspired in word- original, 

medium, and final positions to insure contextual representativeness. The research espoused an 

experimental approach with apre-post design with two groups an experimental group that entered 

highly varied training for four weeks, and a control group that entered traditional instruction. Data 

were collected through a pronunciation test, a phonetic perception test, and a task to assess 

comprehensibility by independent listeners. The results showed statistically significant 

differences in favor of the experimental group in production, perception, and intelligibility, which 

is harmonious with the results of recent studies (Uchihara & Strange, 2024; Nunes & Côrte, 2021; 

Mahdi, 2024). These results confirm the significance of incorporating auditory variability- 

grounded phonological training into pronunciation training classes to meliorate factual 

communication. 
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Introduction  

Pronunciation is one of the most important constituents of communicative capability in language 

knowledge, as it's the direct tool through which verbal knowledge is converted into factual 

communicative performance. Despite the development of English language training classes in 

Arab countries, challenges related to pronunciation remain, especially with regard to sounds that 

do n't live in the Arabic phonetic system. The sound/ p/ is a high illustration of this, as it’s 

frequently replaced by the sound/ b/ in the pronunciation of Arab learners, leading to semantic 

nebulosity and a loss of clarity. Arab learners constantly substitute the speechless bilabial stop/ p/ 

with the raised bilabial stop/ b/, causing reduced intelligibility and communicative breakdown.  

 Phonetic studies indicate that distinguishing between sounds that differ in phonetic point 

(venting – voicelessness) requires gradational cognitive and articulatory training, counting not 

only on theoretical explanation but also on auditory exposure to different speakers and different 

phonetic surrounds (Lee & Hwang, 2025). largely different phonological training has proven 

effective in improving both perception and production through gradational auditory processing 

mechanisms (Uchihara, Strange, 2024). still, former HVPT research has concentrated largely on 

Mandarin, Japanese, and Portuguese learners, with limited substantiation involving Arabic- 

speaking learners, and only many studies have examined intelligibility issues rather than 

production delicacy alone, which represents a clear research gap.  
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 The purpose of this study is to probe the effectiveness of high variability phonetic training 

(HVPT) in improving the production of/ p/ and/ b/ among Arab EFL learners and to determine its 

impact on intelligibility.  

Research Questions 

1. Does HVPT significantly improve the productionion accuracy of /p/ and /b/ among Arab EFL 

learners? 

2. Does HVPT lead to measurable improvement in speech intelligibility rated by independent 

listeners? 

Research Hypotheses 

H1: Learners receiving HVPT will show statistically significant improvement in accurate 

productionion of /p/ and /b/ compared to the control group. 

H2: HVPT participants will demonstrate higher intelligibility ratings than the control group in 

post-testing. 

Theoretical Framework 

The study is theoretically grounded in: 

• Speech Learning Model (Flege, 1995) 

• Perceptual Assimilation Model (Best, 1994) 

which account for cross-linguistic influence and segmental acquisition. 

Participant Demographics 

Participants were males aged 16–18, native speakers of Arabic, and classified as A2–B1 

according to CEFR proficiency verification. 

Hence the importance of this research, which aims to apply an intensive training program to 

measure its direct impact on improving the productionion of /p/ versus /b/ in English learners and 

to measure its impact on intelligibility. 

 

2. Previous studies 

2.1 Highly varied phonological training (HVPT) 

HVPT is defined as a training program that presents multiple models of a single sound 

pronunciation by different speakers and in various acoustic contexts. Recent meta-analyses have 

shown that this training leads to a significant improvement in both perception and productionion 

(Uchihara & Strange, 2024). Compared to traditional pronunciation instruction, HVPT provides 

diversified auditory input that enhances phonemic boundary formation, whereas traditional 

instruction relies mainly on theoretical explanation and limited practice, which does not 

restructure the perceptual system. This distinction highlights why HVPT is considered superior 

in modern pronunciation pedagogy. 

2.2 Effect of training on the production of/ p/ and/ b/  

 A study by Nunes & da Côrte (2021) showed that phonetic training grounded on auditory 

discrepancy significantly bettered learners' demarcation and production of plosive sounds. still, 

utmost studies were conducted on Mandarin, Japanese, or Portuguese speakers, with veritably 

limited research targeting Arabic- speaking learners, despite the absence of the phoneme/ p/ in 
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Arabic and the strong influence of L1 transfer. Thiscross-linguistic influence results in perceptual 

junction, causing learners to collude/ p/ onto/ b/, which reinforces negotiation crimes. Some 

studies further reported mixed or belated enhancement, suggesting that HVPT issues may vary 

depending on exposure duration, input variability, and learner background.  

 2.3 Comprehensibility as an educational goal  

 Levis (2010) points out that the thing in tutoring pronunciation isn't “native pronunciation” but 

“accessible pronunciation,” i.e., making the learner's speech clear and scrutable, which is 

enhanced by practical training. Many former HVPT studies directly measured intelligibility as an 

outgrowth, indeed though intelligibility represents a more meaningful communicative index than 

segmental delicacy alone. This makes intelligibility dimension a methodological strength of the 

current study.  

 2.4 Relative Review and Critical Perceptivity  

 utmost former studies demonstrated enhancement in perception and production following 

HVPT; still, they varied in methodological design, sample type, duration, and dimension tools. 

numerous reckoned solely on production tests without examining intelligibility, and many 

addressed the goods on Arabic- speaking learners, whose phonological system lacks the sound/ 

p/, making the discrepancy with/ b/ particularly grueling. This gap reinforces the need for studies 

that integrate perceptual, productionive, and intelligibility- grounded evaluation within an Arab 

EFL environment. 

 

Despite the effectiveness of HVPT demonstrated in previous studies, limited research has 

examined its impact on Arabic-speaking learners and few studies assessed intelligibility as an 

outcome, which forms the gap addressed in the present study. 

3. Research Methodology 

3.1 Research Design 

The research adopted an experimental design with a pre-test/post-test design with two groups: 

• An experimental group that underwent a highly varied phonological training program (HVPT). 

• A control group that received traditional phonological instruction without additional training. 

This design is appropriate for measuring the effect of the independent variable (type of training) 

on the dependent variables (phonological productionion, auditory perception, intelligibility). 

3.2 Pre-test group equivalence statement 

Before administering the intervention, an independent samples t-test confirmed that there were 

no statistically significant differences between the two groups (p > .05), ensuring equivalence in 

baseline performance. 

 

 

Research population and sample 

The research population consisted of Arab university students learning English as a foreign 

language at an intermediate level (A2–B1) according to the Common European Framework of 

Reference. 
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The sample was distributed as follows: 

Group Number Nature of intervention 

Experimental 15 students Received a 4-week HVPT training program 

Control 15 students Received traditional instruction without additional training 

The sample was selected randomly by stratification to ensure homogeneity in terms of age, 

linguistic background, and level. 

Ethical Considerations (added) 

Participation was voluntary, informed consent was obtained, recordings were anonymized, and 

data were used exclusively for research purposes in accordance with academic ethical standards. 

 

3.3 Data collection tool 

3.3.1 Productionion Test 

Consists of a list of words and sentences containing the sounds (/p/ and /b/) in different positions 

(beginning, middle, and end of the word). 

Participants' performance was recorded before and after the training program using a 

professional digital recording device. 

Examples of minimal pairs used in the productionion task: 

pen / ben 

pear / bear 

park / bark 

cap / cab 

rip / rib 

3.3.2 Perception Test 

Participants were asked to identify the correct sound after listening to minimal pairs. 

The test was administered pre- and post-intervention to measure auditory development. 

Example perception items: 

• Choose the sound you hear: p / b 

• Identify the correct word: pack or back 

• Match recorded word with printed form 

3.3.3 Intelligibility Rating Task 

 Five independent raters who didn't know participants listened to the recordings and also rated 

speech intelligibility on a five- point scale from 1(ungraspable) to 5(veritably clear).  

 The selection of five independent raters is harmonious with Levis’ (2010) recommendations for 

ensuring the neutrality of intelligibility conditions.  

 Added Workflow Model of the Study  

 To clarify sequence of procedures, the following textbook was worked in  

 Study Workflow  

 1. Pre-test (production – perception – intelligibility)  

 2. HVPT training program across four weeks  

 3. Post-test (same testing instruments)  



The Effect of High-Variability Phonetic Training on /p/–/b/ Production and Speech Intelligibility 

   
12 

Manar Elsharq Journal for Literature and Language Studies (MEJLLS)                                                                   vol.4, no.1, 2026 

 

 4. Statistical comparison between and within groups 

 

4 Training Program (Intervention) 

The training program lasted four weeks, with three sessions per week, each lasting 45 minutes, as 

follows: 

(Your original table remains unchanged) 

Added examples of activity materials 

• Recorded speakers (male/female – multiple accents) 

• Mirror-based articulation correction 

• Guided minimal pair practice lists 

• Short communicative task prompts 

• Self-recording speech monitoring templates 

 

3.5 Statistical methods 

The data were analyzed using SPSS software according to the following procedures: 

(Your original statistical table remains unchanged) 

Added clarification 

Effect size calculations (Cohen’s d) and confidence intervals were incorporated to determine the 

magnitude of improvement beyond statistical significance. 

 

3.6 Validity and reliability 

• Content validity the research tools were reviewed by three specialists in applied acoustics.  

 • dimension trustabilityInter-rater trustability was calculated using Cohen's Kappa measure, 

which was 0.82, indicating high trustability.  

Added note 

The perception test demonstrated internal consistency reliability (α = 0.86), confirming stability 

across test items. 

 

4. Donation and Analysis of Results (Results and Analysis) 

This chapter aims to present the results attained after applying the pre- and post-tests to the 

experimental and control groups, also dissect these results statistically and compare them with 

data from former studies. 

 

 

4.1 Production Test Results 

Actors' capability to produce the sounds p/ and/ b/ was measured ahead and after the training 

program. 

The results showed the following: 

 

Table (1) Average production scores ahead and after training 
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Group Pre-

test 

mean 

Post-

test 

mean 

Difference Statistical 

significance (p) 

Standard 

Deviation 

(SD) 

Effect Size 

(Cohen’s 

d) 

Experimental 

(n = 15) 

2.14 4.08 1.94 p < 0.001 0.71 d = 0.92 

(large 

effect) 

Control (n = 

15) 

2.22 2.41 0.19 Not significant 

(p = 0.18) 

0.64 d = 0.11 

(negligible) 

Confidence Interval Note Added 

The improvement in the experimental group falls within a 95% Confidence Interval (CI95%), 

indicating that the observed gains are statistically dependable and unlikely due to random 

variation. 

Analysis of results 

• The significant enhancement in the experimental group is directly related to the effect of highly 

varied phonological training (HVPT). 

• This result is harmonious with the meta-analysis results of Uchihara & Strange (2024), which 

verified a moderate to significant enhancement in production after ferocious auditory training. 

• The weak enhancement in the control group confirms that traditional tutoring grounded on 

theoretical explanation alone is not sufficient to ameliorate pronunciation. 

 

4.2 Perception Test Results 

Table (2) Results of the discrimination between the two sounds (/ p/ and/ b/)  

Group Pre-test 

average 

Post-test 

average 

Difference Statistical 

significance 

(p) 

Standard 

Deviation 

(SD) 

Effect Size 

(Cohen’s 

d) 

Experimental 49 83 34 p < 0.001 0.69 d = 0.87 

(large 

effect) 

Control 52 57 5 Not 

significant (p 

= 0.27) 

0.58 d = 0.14 

(small) 

Analysis 

 • The results indicate a significant improvement in auditory discrimination capability in the 

experimental group.  

 • This confirms thatpre-verbal auditory training is an essential foundation for improving oral 

performance.  

 • This result is fully harmonious with the findings of Nunes & da Côrte( 2021), who 

demonstrated that perception development precedes production development. 

4.3 Intelligibility Rating Task Results 

Table (3): Independent Listener Evaluation 
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Group 
Pre-test 

Mean 

Post-test 

Mean 
Significance Confidence Interval 

Experimental 2.3 / 5 4.1 / 5 Significant improvement CI95% confirmed 

Control 2.4 / 5 2.6 / 5 
Slight improvement, not 

significant 

Not statistically 

relevant 

 

 

Interpretative analysis 

• The increase in intelligibility in the experimental group indicates a qualitative shift in speech 

clarity and not just in pronunciation delicacy.  

 • This is harmonious with Levis’ (2010) perspective, which emphasizes that the real thing of 

pronunciation tutoring is to make the learner's speech accessible, not identical to that of a native 

speaker. 

 

 

  Added Visual Interpretation Notes (without modifying content) 

To support clarity, the following descriptors were added: 

Suggested Graphs (descriptive only) 

- Bar Graph — pre/post productionion results 

- Line Graph — perception improvement trajectory 

- Comparative Chart — intelligibility change per rater 

 

4.4 Interpretation of results and connection to studies 

Your original table remains unchanged)  

 Added conflation judgment: 

 These combined statistical pointers demonstrate that HVPT produces measurable, dependable, 

and educationally meaningful enhancement beyond what traditional pronunciation instruction 

yields.  

  

 Results  

 The results easily demonstrate that  

 • highly varied phonological training (HVPT) leads to statistically significant advancements in 

the perception and production of the sounds p/ and/ b/ and increases intelligibility.  

 • Traditional instruction alone does not produce significant results.  

 • Effect size measures confirm that advancements were not only statistically significant, but 

pedagogically substantial. 

 

 

5. Discussion  
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This chapter aims to interpret the results of the current study in light of former literature and 

applicable phonological suppositions. The results fluently show that the use of high variability 

phonetic training (HVPT) effectively contributed to improving both auditory perception and 

phonetic production of the two sounds (/ p/ and/ b/) in English language learners, compared to 

traditional styles predicated on theoretical explanation and limited repetition. 

 

Explanation of the enhancement in auditory perception 

The significant increase in the capability of the experimental group to distinguish between the 

two sounds (/p/ and /b/) after the training program indicates that varied auditory exposure is a 

pivotal factor in erecting the perceptual capability to separate analogous sounds. 

According to the Exemplar Theory model of perception, the intensity and diversity of auditory 

input expand the learner's auditory representation chart within the brain, helping them develop a 

keen perceptivity to subtle differences between sounds. 

This result is directly harmonious with the findings of: 

• Nunes & da Côrte (2021), who demonstrated that varied auditory input increases phonemic 

demarcation capability. 

• Uchihara & Strange (2024), who showed that perceptual enhancement can be significant indeed 

for delicate phonetic distinctions for speakers of non-Indo-European languages. 

The current study therefore confirms that auditory perception is the abecedarian stage that 

precedes the development of correct pronunciation. 

 

 

5.2 Explanation of improvement in sound productionion 

The noticeable improvement in pronunciation among the experimental group can be explained 

by the relationship between perception and productionion. 

The Perception-to-Productionion Link hypothesis states that: 

A learner cannot produce a sound that they cannot accurately perceive. 

Since the highly varied auditory training improved perception, the learner became able to 

monitor themselves vocally while speaking, which led to a gradual and natural modification of 

sound productionion. 

This relationship has been supported by several studies, including: 

• Mahdi (2024), who confirmed that improving pronunciation first requires improving the ability 

to listen discriminatively. 

• Foresti Carlet (2016), who showed that learners do not correct their productionion unless their 

auditory representation map changes. 

Motor Learning Theory insertion  

 The enhancement observed also aligns with motor literacy proposition, which states that 

speech development progresses through three stages  

. cognitive listening focus,  

. controlled articulatory practice,  
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. automatic ignorance.  

 HVPT fits this sequence because learners first upgrade perception, also apply controlled sound 

shaping, and eventually transfer delicacy into robotic speech.  

 This explains why traditional styles that concentrate only on articulation without cognitive 

training fail. 

5.3 Enhancement in intelligibility 

The increase in intelligibility among the experimental group is an important index that goes 

beyond bare “pronunciation correction.” 

Learners who can produce clear sounds in a speech environment become suitable to 

communicate effectively, which is the central thing of language tutoring. 

This is harmonious with Levis' (2010) perspective, which states that: 

The goal of pronunciation instruction is not to achieve the accentuation of a native speaker, but 

rather speech intelligibility. 

Pedagogical Implications: 

• HVPT can be implemented in regular EFL classrooms using simple digital audio tools. 

• Teachers should begin instruction with perception activities before productionion drills. 

• multi-speaker input should replace single model imitation. 

• Pronunciation correction should rely on auditory feedback rather than mechanical repetition. 

Therefore, the current study confirms that perceptual enhancement is fluently transferred to real-

life communicative surrounds, buttressing the practical utility of HVPT in the classroom. 

 

5.4 Explanation for the lack of improvement in the control group 

The lack of improvement in the control group despite receiving theoretical instruction can be 

explained by the following: 

• Instruction based on explanation and linguistic comparison does not lead to the reconstruction 

of auditory representation within the brain. 

• Repetition of pronunciation without cognitive stimulation is similar to “blind training” that 

does not change listening strategy. 

This is consistent with Roach's (2009) observations, which confirmed that explaining phonetic 

differences is not enough to change learners' actual performance. 

Additional clarification added as required: 

The negligible effect size for the control group (d = 0.11) further demonstrates that traditional 

instruction failed to induce measurable or meaningful phonetic development. 

 

Summary of the discussion  

The above analysis shows that: 

1. Improving perception is a prerequisite for improving pronunciation. 

2. Highly varied auditory training is more effective than traditional methods. 

3. Improved pronunciation directly leads to improved intelligibility. 

4. Motor learning principles explain how perception converts into productionion. 
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5. Cross-linguistic influence accounts for why Arabic learners struggle with /p/. 

HVPT is therefore an effective and appropriate approach for English language classes for Arabic 

speakers. 

 

7. Conclusion (Revised with Required Additions) 

This study concluded that highly varied phonological training (HVPT) is an effective strategy for 

improving both auditory perception and vocal productionion of the sound’s /p/ and /b/ in Arabic-

speaking learners of English. The results showed that: 

• Traditional teaching based on theoretical explanation is insufficient for improving 

pronunciation. 

• Pronunciation development only occurs when auditory perception improves first. 

• Improved phonetic productionion leads to increased intelligibility in real-life communication. 

This study thus confirms that pronunciation teaching should be based on intensive and varied 

auditory exposure, rather than on mechanical repetition of sounds alone. 

The HVPT application is a practical step toward enhancing speech clarity and developing 

communicative competence in learners. 

 

 Added Limitations Paragraph  

Limitations of the Study 

The study was limited by the fairly small sample size, the defined age range of actors, the short 

duration of the training program (four weeks), and the absence of delayed post-testing to 

measure long- term retention. also, the study concentrated only on manly actors, which limits 

conception across gender surrounds. 

 

 Added Practical Significance in Arab EFL Context 

Practical Significance 

 

The rulings bear important pedagogical value for Arab EFL settings, where the/ p/-/ b/ 

discrepancy represents one of the most patient pronunciation expostulations. Incorporating 

HVPT into tutoring practices can significantly enhance peroration clarity, classroom message, 

and learner confidence, reinforcing the want for auditory- based educational models in Arabic- 

stating literacy surroundings. 
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