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ABSTRACT

As education evolves in tandem with societal and technological advancements, research methodologies must adapt to

meet emerging needs. This systematic review explores recent experimental approaches to enhancing the pronunciation

of English as a Foreign Language (EFL). Ten peer-reviewed studies published between 2019 and 2024 were analyzed

using PRISMA guidelines. All studies employed the quasi-experimental design and were conducted in Asia and Europe,

reflecting a regional concentration of research efforts. The interventions varied widely, incorporating innovative tools such

as speech visualization technologies, robot tutors, AI-powered applications, and personalized feedback systems. These

methods enhanced learners’ pronunciation accuracy, fluency, and overall speaking proficiency. The review highlights a

prevailing reliance on quasi-experiments due to practical constraints in educational settings, such as challenges with random

assignment. While the studies showcased promising short-term outcomes, a notable gap was identified in using longitudinal

research models, limiting insights into sustained effects. Additionally, some studies lacked robust statistical analysis or

had small sample sizes, which may affect the generalizability of findings. The findings underscore the importance of

integrating modern technologies and interactive strategies into pronunciation instruction. They also emphasize the need

for more geographically diverse and methodologically rigorous research. Unlike previous reviews, this study focuses

on technological interventions and affective outcomes, identifying a lack of longitudinal research in EFL pronunciation

experiments. Future studies should prioritize long-term evaluations and broader samples to strengthen the evidence base

for effective EFL pronunciation interventions.
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1. Introduction

Pronunciation is often perceived as one of the most

challenging yet key areas in foreign language instruction [1].

While good pronunciation can positively influence the lan-

guage learning process, poor pronunciation can represent

significant obstacles [2]. Several authors [3–5] highlight the

undeniable complexity of pronunciation improvement, un-

derscoring the importance of ongoing research in foreign

language pronunciation instruction. Experimental research

holds a unique position in language pedagogy, as it allows for

the rigorous testing of cause-and-effect relationships, which

is essential when evaluating instructional interventions. Un-

like observational or correlational studies, experimental de-

signs offer a higher degree of control and replicability, mak-

ing them ideal for isolating the effects of specific teaching

strategies on pronunciation outcomes [6,7].

Two recent systematic reviews have also contributed to

the growing body of literature on experimental approaches

to English as a Foreign Language (EFL) pronunciation in-

struction. Huo and Wang [8] conducted a synthesis of 15

experimental and quasi-experimental studies published be-

tween 2000 and 2016, focusing on phonologically-based

instruction such as phonemic awareness and phonics at the

primary school level. Their findings indicated moderate pos-

itive effects on early literacy skills, particularly phonemic

awareness and non-word reading, though effects on word

recognition and reading comprehensionwereminor andmore

variable. In a more recent review, Metruk [9] examined 15

empirical studies from 2015 to 2022 that explored mobile-

assisted language learning in pronunciation instruction. Fol-

lowing PRISMA 2020 guidelines, the study highlighted mo-

bile technologies’ positive impact on learners’ pronunciation

performance and attitudes.

While previous reviews offer valuable insights into spe-

cific instructional modalities, they have emphasized general

pedagogical trends, learner attitudes [10,11], and technological

tools without systematically analyzing the methodological

rigor or causal inferences that experimental approaches en-

able. This omission limits the field’s ability to draw evidence-

based conclusions about what works in EFL pronunciation

teaching. The current systematic review addresses this gap

by focusing specifically on experimental studies. It directly

formulates the research questions concerning the types of

experimental designs employed, the nature of intervention

strategies, and their pedagogical implications. It aims to

provide a broader synthesis of experimental research across

diverse technological and pedagogical interventions, learner

populations, and educational contexts.

This systematic review aims to provide an overview

of current trends and tendencies in experimental research

on pronunciation enhancement in EFL learners. It seeks to

respond to the following research questions:

• RQ1: What experimental designs are currently being

applied to investigate pronunciation enhancement in

EFL learning?

• RQ2: What intervention strategies are popular in EFL

pronunciation enhancement research?

• RQ3: What are the pedagogical implications of experi-

mental research on pronunciation enhancement in EFL

learners?

By synthesizing recent experimental research, this re-

view seeks to inform EFL educators, curriculum developers,

and teacher trainers about effective, empirically supported

strategies for enhancing pronunciation instruction. The find-

ings may also guide researchers in identifying underexplored

areas and developing future intervention studies that are ped-

agogically sound and contextually adaptable.

2. Literature Review

2.1. Experimental Designs in EFL Pronuncia-

tion Research

Experimental research is widely recognized in EFL

pronunciation research for its ability to establish cause-and-

effect relationships [6,7]. Among the various types of experi-

mental designs, true experimental, quasi-experimental, and

single-subject designs are most discussed [12,13]. True experi-

ments involve random assignment and control groups, offer-

ing high internal validity. However, in educational contexts,

ethical and logistical constraints often make randomized con-
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trolled trials impractical [14,15]. As a result, quasi-experiments

are more prevalent in EFL pronunciation research. These

designs typically lack random assignment but still employ

pre-tests and post-tests to assess the effects of instructional

interventions [6,7]. Single-subject designs, though less com-

mon, are used to observe behavioral changes in individuals

over time [16].

In school-based settings, randomly assigning students

to experimental and control groups is frequently impractical

or ethically questionable, especially when such assignments

might affect access to potentially beneficial instructional in-

terventions [14]. Additionally, institutional policies, parental

consent requirements, and classroom scheduling complexi-

ties further hinder the feasibility of randomized controlled tri-

als. As a result, researchers often rely on quasi-experimental

designs, which allow for the study of interventions in natural-

istic settings. However, the absence of random assignment in

these designs introduces potential threats to internal validity,

such as selection bias and confounding variables [15]. Conse-

quently, while quasi-experiments offer valuable insights into

real-world educational practices, they limit the strength of

causal inferences drawn from the findings [14].

2.2. Intervention Strategies in EFL Pronuncia-

tion Enhancement

The previous studies employed a variety of intervention

strategies, which can be broadly categorized into traditional

and technological approaches. Traditional methods included

phonics instruction, chant-based rhythm training, and ortho-

graphic rule instruction [17–19]. These approaches focused on

segmental and suprasegmental features of pronunciation and

were effective in improving rhythm, stress, and intelligibility.

Overall, integrating innovative technologies and traditional

methods demonstrated positive outcomes in pronunciation

accuracy, intonation, fluency, and learner motivation [20,21].

Technological advancements have significantly influ-

enced the landscape of EFL pronunciation research in recent

years. A growing number of studies have incorporated dig-

ital tools such as speech visualization software (e.g., CE

waveform, PP2) [22], PRAAT-based feedback systems [23],

robot tutors [24], and Artificial Intelligence (AI)-powered

applications like Google Assistant [25]. These innovations

have enabled more personalized, multimodal, and interactive

learning experiences, often yielding measurable improve-

ments in pronunciation accuracy, intonation, and learner

engagement [20,26]. Integrating speech recognition systems

and dynamic assessment frameworks has further allowed

researchers to explore affective outcomes such as reduced

anxiety and increased motivation [19,26].

2.3. Pedagogical Implications of Experimental

Research

The findings of most studies underscore the impor-

tance of modernizing pronunciation pedagogy through the

integration of technology and interactive learning methods.

Personalized feedback, multimodal instruction, and learner-

centered approaches were found to enhance pronunciation

outcomes and reduce language anxiety [23,26]. Pedagogical

implications include the need for teacher training programs

to incorporate pronunciation-specific strategies and the adop-

tion of evidence-based interventions in curricula [27]. Addi-

tionally, the studies highlight the value of affective outcomes

such as increased learner motivation and enjoyment [19,25].

These findings align with Derwing and Munro’s [28] call for

multimodal and affectively supportive pronunciation instruc-

tion.

3. Methods

This section outlines the methodological framework

employed in conducting the present systematic review. Ad-

hering to the Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) guidelines [29], the re-

view was designed to ensure transparency, rigor, and replica-

bility in identifying, selecting, and analyzing relevant litera-

ture. The aim was to synthesize recent experimental research

on enhancing EFL pronunciation, using clearly defined inclu-

sion and exclusion criteria and a structured search strategy

across reputable academic databases.

While both meta-analyses and narrative reviews offer

valuable insights, a systematic review was chosen for this

study due to the heterogeneity of the included studies in

terms of intervention types, participant populations, and out-

come measures. Ameta-analysis requires a high degree of

statistical compatibility across studies, which was not feasi-

ble given the diverse methodologies and reporting standards

observed. Similarly, a narrative review, while flexible, lacks

the methodological transparency and replicability required
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to rigorously assess trends in experimental research [30]. By

adhering to PRISMA guidelines, this systematic review en-

sures a structured, replicable, and comprehensive synthesis of

recent experimental studies on EFL pronunciation enhance-

ment. This approach allows for identifying patterns, gaps,

and emerging technologies in the field while maintaining

methodological rigor.

3.1. Eligibility Criteria

Specific criteria were applied to determine eligibil-

ity for inclusion in this systematic review. Articles were

included if they were published within the last five years

(2019–2024), written in English, published in peer-reviewed

journals, available in open-access format, and centered

around experimental research in the context of EFL pronun-

ciation enhancement. Articles were also excluded if they did

not explicitly address experimental research methods or their

application to EFL pronunciation. Duplicate studies were

also removed during the evaluation of eligibility criteria.

Articles were also excluded if classified as grey liter-

ature or non-peer-reviewed sources. While grey literature

(e.g., conference papers, theses, and technical reports) can of-

fer valuable insights, particularly into emerging or innovative

practices, it was excluded from this review to ensure a con-

sistent standard of methodological rigor and peer-reviewed

quality. However, this exclusion may introduce a publi-

cation bias, as unpublished or non-peer-reviewed studies

with null or negative results are less likely to be represented.

Consequently, some innovative interventions or early-stage

findings may have been overlooked, potentially limiting the

scope of the review. Future reviews might thus consider

including grey literature to capture a broader spectrum of

experimental approaches in EFL pronunciation research.

3.2. Information Sources and Search Strategy

The literature search was conducted in December 2024

across two databases (Web of Science and Scopus) and one

register, the Education Resources Information Center (ERIC).

These sources were selected based on their complementary

strengths and relevance to the research focus. TheWeb of Sci-

ence (WoS) and Scopus were chosen for their broad coverage

of high-impact, peer-reviewed journals across disciplines,

ensuring access to rigorous and widely cited studies. ERIC

was included due to its specialized focus on educational re-

search, particularly in language pedagogy and instructional

methods. This combination allowed for a comprehensive yet

targeted retrieval of studies relevant to experimental research

in EFL pronunciation instruction.

To identify the most relevant documents, the collo-

cation phrase “experiment AND pronunciation AND EFL”

was used. This combination of keywords guaranteed a fo-

cused search on studies investigating experimental research

methods in enhancing pronunciation among EFL learners.

Boolean operator “AND” was applied consistently across

all databases and registers to refine the search results and

maintain uniformity in the search process. The initial search

yielded a total of 54 articles, distributed across the databases

Web of Science (19 articles), Scopus (27 articles), and the

register ERIC (8 articles). After removing 13 duplicate arti-

cles and 5 articles marked as ineligible by automation tools,

36 studies remained for screening and further evaluation.

3.3. Screening and Selection Process

As shown in Figure 1, there were initially 36 articles in

the screening process. To ensure that only the most eligible

studies are included, the screening process was divided into

a two-stage procedure. The first stage focused on title and

abstract screening, meaning that records were excluded if

their titles and abstracts did not meet the inclusion criteria.

At this stage, 15 articles were excluded primarily for lacking

experimental designs or focusing on non-EFL populations.

This preliminary filtering allowed for the rapid identification

of studies that were irrelevant or outside the scope of the

review.

After passing the initial stage, the remaining 15 articles

underwent an extensive full-text review to ensure that they

still met the eligibility criteria. This second stage involved a

more in-depth evaluation of each study’s methodology, sam-

ple characteristics, and relevance to the research questions.

During this stage, 5 articles were excluded, as they did not

meet the inclusion criteria. Reasons for exclusion at this

stage included insufficient methodological detail, lack of

focus on the target population, or absence of outcomes rele-

vant to the systematic review. The 10 studies that remained

are included in this systematic review. These final studies

represent the core evidence base for the review and provide

the foundation for subsequent analysis and discussion.
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Figure 1. Adapted PRISMA Flow Diagram [29].

4. Results

Table 1 provides an overview of the 10 studies selected

for inclusion in this systematic review, outlining key informa-

tion such as author(s), title, year of publication, and country

of origin. To maintain a global perspective, the selection

process prioritized geographical diversity.

As illustrated in Figure 2, the studies span several

continents, reflecting a wide range of sociolinguistic and ed-

ucational contexts. Among these, Asia emerged as the most

represented continent, contributing nine of the ten studies,

indicating a strong research interest in the topic within this

region. The remaining study originated from a European

country, highlighting a notable imbalance in regional repre-

sentation. This disparity may point to differences in research

priorities, funding availability, or academic traditions across

regions, which suggests potential gaps in the existing lit-

erature and underscores the need for more geographically

inclusive research in the future.

The overwhelming dominance of Asian studies high-

lights a significant regional bias that warrants critical exami-

nation. While this concentration may reflect Asia’s strong

policy emphasis on EFL, robust educational funding, and a

growing interest in integrating technology into language in-

struction [31], it also raises concerns about the global applica-

bility of the findings. Countries such as China, Taiwan, Japan,

and Indonesia have made substantial investments in EFL edu-

cation, often supported by national curricula and government-

backed initiatives prioritizing English proficiency as a key

economic and academic goal [32]. These conditions create

fertile ground for experimental research and technological

innovation in pronunciation instruction.
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Table 1. The Final Set of Included Studies.

Study Title, Author(s), Year

1 Improving Accuracy in Imitating and Reading Aloud via Speech Visualization Technology [22]

2 Learning English Intonation Through Exposure to Resynthesized Self-Produced Stimuli [23]

3 Utilizing Robot-Tutoring Approach in Oral Reading to Improve Taiwanese EFL Students’ English Pronunciation [24]

4 Developing Phonics Material to Improve the Spoken English of Indonesian Tertiary Students [17]

5 AI-Powered Applications for Improving EFL Students’ Speaking Proficiency in Higher Education [25]

6 Effect of Phonological and Phonetic Interventions on Proficiency in English Pronunciation and Oral Reading [21]

7 Teaching Stress-Timed Rhythm of English at the Japanese Elementary School Level: Focusing on the Effects of Using Chants [18]

8 The Use of YouTube in Developing the Speaking Skills of Jordanian EFL University Students [20]

9 Explicit Instruction of Pronunciation Learning Strategies and Word-Stress Rules: Examining Learners’ Reflections from Diary Entries [19]

10
Influences of Integrating Dynamic Assessment into a Speech Recognition Learning Design to Support Students’ English Speaking Skills,

Learning Anxiety and Cognitive Load [26]

Figure 2. Country Representation in the Selected Studies.

However, this regional dominance limits the generaliz-

ability of the results to other sociocultural and pedagogical

contexts. For instance, cultural attitudes toward pronuncia-

tion accuracy, classroom dynamics, and learner motivation

may differ significantly in Western, African, or Latin Ameri-

can settings [32]. Moreover, the pedagogical frameworks and

technological infrastructure available in Asian institutions

may not be readily replicable elsewhere. This imbalance

underscores the need for more geographically diverse re-

search to ensure that instructional strategies are adaptable

across varied educational landscapes. Future studies should

include underrepresented regions to build a more inclusive

and globally relevant evidence base for EFL pronunciation

instruction.

Study 1 investigated how speech visualization tech-

nology improves pronunciation and intonation in activities

focusing on imitation and reading aloud (IRA). The study

utilized a clear quasi-experimental pre-test/post-test design,

which lasted 3 months. The research sample consisted of

80 Chinese high-school students, with an equal number of

respondents in the experimental and control groups. The

experimental group was exposed to speech visualization

tools, such as CE waveform and PP2, both in laboratory and

home settings. In contrast, the control group was exposed to

conventional instructor-guided methods. Post-intervention

tests revealed that the experimental group demonstrated a

higher level of performance in comparison to the control

group in terms of both pronunciation accuracy and total IRA

scores [22].

Study 2 aimed to investigate the effect of resynthesized

self-produced stimuli on improving intonation in English.

A quasi-experimental pre-test/post-test design was utilized,

lasting 12 weeks, with an equal sample size in both the ex-

perimental and control groups. The experimental group con-

sisted of 33 first-year university English majors with Chinese

L1. During the experiment, the focus group worked with

personalized intonation feedback created using the PRAAT

software, while the control group followed native-speaker

patterns. The post-test results revealed substantial enhance-

ment of the quality of phonetic realization and intonation of

the experimental group (EG), surpassing the performance of

the control group (CG). The study confirmed the effective-
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ness of personalized stimuli with a focus on common tonal

interference with L1 [23].

Study 3 was focused on investigating a robot-tutoring

system to improve pronunciation in reading-aloud tasks. The

experimental design included a single-group pre-test/post-

test with a delayed post-test, and 19 Taiwanese university

students formed the research sample. There was no control

group. During the research, respondents engaged in self-

training using a system designed to diagnose and correct

pronunciation errors. The results of the delayed post-test

revealed a significant improvement in pronunciation accu-

racy (48.42% vs. 58.00%, p < 0.05%). The results highlight

the importance of innovative methods in learning English

pronunciation [24].

Study 4 investigated the effectiveness of Phonics-based

materials designed to improve pronunciation. The experi-

mental design was a one-group pre-test/post-test design, with

the research sample consisting of eight Indonesian university

students. The intervention, lasting seven weeks, focused

on problematic phenomena. The intervention consisted of

Phonics instructions and pre-recorded reading tasks. Sur-

veys conducted after the intervention revealed significant

improvement, namely in “silent letters” [17].

In Study 5, the researchers focused on the impact of the

Google Assistant Conversation App on speech proficiency.

The study employed a one-group pre-test/post-test design.

Qualitative focus-group discussions were conducted post-

intervention. The experimental group comprised 66 Pales-

tinian university students, while the control group was absent.

Respondents recorded and sent dialogues on topics related to

a specific course. Post-intervention testing showed improve-

ments in pronunciation, fluency, grammar, and vocabulary.

Post-intervention focus groups then highlighted students’

satisfaction with the app [25].

In Study 6, the researchers evaluated the effects of a tar-

geted phonetic and phonological intervention on pronuncia-

tion. The one-group pre-test/post-test experimental design

was targeted at 32 prospective English language teachers

from India. The experiment focused on a targeted 20-hour

training session for the experimental group, focusing on clar-

ity, pitch variation, and the use of gestures. There was no

control group in the study. Post-intervention testing revealed

improvements in pronunciation, overall fluency, and other

areas of oral expression [21].

Study 7 examined the use of chant-based instruction

to improve stress-timed rhythm performance and overall

speech intelligibility. The study involved a pre-test/post-test

controlled field experiment with 91 Japanese elementary stu-

dents. Over a one-semester period, respondents received

training focused on both segmental and suprasegmental fea-

tures of the English language. The results demonstrated

significant improvement on both language levels, leading

to recommendations for implementing non-conventional ap-

proaches to pronunciation instruction [18].

Study 8 investigated the effects of using YouTube to

enhance EFL students’ speaking skills, emphasizing pronun-

ciation, fluency, coherence, grammar, and lexical resources.

The study employed a quasi-experimental pre-test/post-test

design, while the intervention lasted 16 weeks. The sam-

ple included 80 Jordanian EFL university students, equally

divided into the experimental and control groups. The exper-

imental group worked with structured YouTube assignments,

while the control group used a traditional textbook approach

focusing on drills. Results revealed significant improve-

ments in the experimental group, especially in pronunciation

(mean difference = 0.72) and fluency and coherence (0.6),

confirmed by a statistical analysis. The results of this study

demonstrated the potential of YouTube as an innovative tool

for pronunciation teaching in EFL contexts [20].

Study 9 focused on improving word stress placement

in Macedonian EFL learners by using orthographic rules and

specific pronunciation learning strategies. The study em-

ployed a pre-test/post-test design combined with qualitative

thematic analysis, while the sample comprised 40 first-year

undergraduate students. Out of the research sample, only

20 students were in the experimental group, yet there is no

mention of the control group in the study. During the 4-week

intervention period, which was based on Dickerson’s 3Ps

model, promising findings occurred. Key findings included

overall improvement of pronunciation as well as students’

satisfaction with the learning approach [19].

In comparative Study 10, the researchers focused on

dynamic assessment-based speech recognition (DA-SR) and

corrective feedback-based speech recognition (CF-SR). In a

pre-test/post-test non-randomized design, they focused on

the impacts of the mentioned approaches on speaking skills,

anxiety, and cognitive load of Taiwanese elementary school

students. The findings indicated that the DA-SR approach
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was particularly efficacious in improving pronunciation, as

it was also effective in reducing overall cognitive effort and

anxiety [26].

As illustrated in Figure 3, the most prevalent exper-

imental design is the quasi-experimental pre-test/post-test

design in 5 studies (Studies 1, 2, 8, 9, 10). This finding

also confirms the claim of several researchers about the dif-

ficulties of implementing randomized experiments in edu-

cational research and the tendency to steer towards quasi-

experiments [6,7,16]. Three studies (Studies 4, 5, 6) used a

one-group pre-test/post-test design. Continuing the trend of

quasi-experimental designs, two remaining studies used a

one-group pre-test/post-test with a delayed post-test (Study 3)

and a pre-test/post-test controlled field experiment (Study 7).

Figure 3. Experimental Designs Represented in the Selected Studies.

Table 2 provides a structured summary of the method-

ological characteristics of the ten studies included in this

systematic review. It outlines each study’s geographical lo-

cation, experimental design, sample size and composition,

intervention duration, and instructional strategy or techno-

logical tool employed. Table 3 complements the method-

ological overview by presenting the core analytical features

and outcomes of each study. It details the independent and

dependent variables, the statistical methods used for anal-

ysis, and the key findings. Effect Sizes (Cohen’s d) were

estimated for studies reporting mean differences to quantify

the magnitude of the intervention effect.

The inclusion of estimated effect sizes (Cohen’s d)

across the reviewed studies provides a more nuanced un-

derstanding of the practical significance of the interventions.

Most interventions in this review demonstrated medium to

medium-to-large effects, with Study 8 (YouTube-based in-

struction, d ≈ 0.72) and Study 2 (resynthesized self-produced

stimuli, d ≈ 0.70) showing powerful practical impacts. These

findings suggest that technology-enhanced, personalized,

and multimodal approaches may yield more substantial gains

in EFL pronunciation.

Table 2. Summary of the Study Data (1).

Study Location Experimental Design Sample (Size, Control Group) Duration Intervention

1 China
quasi-experimental

pre-test/post-test

80 high-school students

Yes
3 months

Speech visualization technology

that provided visual feedback (CE

waveform and PP2).

2 China
quasi-experimental

pre-test/post-test

66 university students

Yes
3 months

The use of custom English

intonation training courseware

(Lectora Inspire v17).

3 Taiwan

single-group

pre-test/post-test with

a delayed post-test

19 university students

Not applicable
1 month

Participants used a robot-tutoring

system to read aloud articles,

diagnose errors, and practice

corrections.
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Table 2. Cont.

Study Location Experimental Design Sample (Size, Control Group) Duration Intervention

4 Indonesia
one-group pre-test/post-

test design

8 college students

-
7 weeks

Explicit Phonics instruction using

reading texts, voice recordings,

and playback.

5 Palestine
one-group pre-test/post-

test design

66 university students

-
4 months

Recording and submitting

dialogues using the app, focusing

on specific themes.

6 India
one-group pre-test/post-

test design

32 teacher trainees

-
21 days

Participants underwent training

focused on improving

pronunciation and oral skills

through targeted modules.

7 Japan
pre-test/post-test

controlled field experiment

91 elementary students

No
2 months

Syllable training and sentence

stress training using visual aids,

music, and rhythmic patterns.

8 Jordan
quasi-experimental

pre-test/post-test design

80 university students

Yes
16 weeks

Participants used guided YouTube

videos, discussions, and structured

tasks, progressing from simple to

complex.

9 North Macedonia
quasi-experimental

pre-test/post-test design

40 university students

Not mentioned
1 month

Using orthographic rules for stress

placement instruction. Use of tools

(e.g., YouGlish, Vocaroo) for

practice and feedback.

10 Taiwan
quasi-experimental

pre-test/post-test design

56 elementary students

Yes
7 weeks

Participants used speech

recognition systems.

Table 3. Summary of the Study Data (2).

Study Variables (Independent/Dependent) Statistical Analysis Key Findings Effect Size (Cohen’s d)

1

Implementation of speech

visualization

technology/Pronunciation accuracy

and fluency

Independent-sample

t-tests using SPSS

EG improved significantly in

pronunciation accuracy (mean score

4.59 vs. 4.22, p = 0.027) and overall

IRA scores (mean score 8.31 vs. 7.88,

p = 0.045).

≈0.60

(medium)

2

Resynthesized self-produced

stimuli/Intonation choice accuracy and

phonetic realization quality

Independent-sample

t-tests for group

comparisons. Inter-rater

reliability verified using

Pearson’s Correlation

Coefficient

EG showed significant improvements

in intonation accuracy and phonetic

realization quality compared to CG.

EG scores were closer to native

speaker standards.

≈0.70

(medium to large)

3
Robot-tutoring system used for

self-learning/Word accuracy rates

One-way

repeated-measures

ANOVA, Bonferroni post

hoc tests

After the intervention, there was

a spike in accuracy improvement as

well as error reduction.

≈0.50

(medium)

4

Phonics teaching

materials/Improvement in

pronunciation

-

Although the improvement was

insignificant, more than half of the

sample could recall Phonics lessons,

demonstrating retention of the material

and silent letters.

≈0.45

(small to medium)

5

Application of the Google Assistant

Conversation App/Improvements in

speaking skills

Paired-samples t-tests

Significant improvements were

observed among all sub-skills,

including pronunciation. There was

increased confidence, enhanced

engagement, and positive feedback

towards the app.

≈0.55

(medium)

6

Training targeting phonological and

phonetic awareness/Improvements in

pronunciation

The Wilcoxon

signed-rank test

Post-intervention, a significant

improvement was observed in all

assessed attributes.

≈0.58

(medium)
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Table 3. Cont.

Study Variables (Independent/Dependent) Statistical Analysis Key Findings Effect Size (Cohen’s d)

7

Chant-based instruction/Improvements

on the segmental and suprasegmental

level

Dependent t-tests,

ANOVA, Tukey HSD

post hoc tests, and

multiple regression

analysis

Significant improvements were

observed in segmental features,

sentence stress, and intelligibility,

while segmental features had a more

substantial impact on intelligibility.

≈0.62

(medium)

8

Teaching method (YouTube videos vs.

traditional textbook)/Improvements in

pronunciation, fluency, coherence,

grammar, and lexical resource

Paired-sample t-tests,

Independent Sample

T-Tests, and One-Way

ANOVA

The experimental group showed

statistically significant improvement,

especially in pronunciation, followed

by fluency and coherence.

≈0.72

(medium to large)

9

An intervention involving explicit

instruction of four orthographic

word-stress rules/Improved ability to

predict and apply correct word stress

in polysyllabic words

-

Participants reported improved

pronunciation and satisfaction with the

employed approach.

≈0.40

(small to medium)

10

Types of intervention (DA-SR or

CF-SR)/English speaking skill

improvements, learning anxiety, and

cognitive load

One-way ANCOVA

Both groups improved significantly,

while in the EG, English class

performance anxiety and the fear of

ambiguity were also reduced.

≈0.65

(medium to large)

Beyond regional distribution and experimental design,

the selected studies varied significantly in terms of interven-

tion strategies and targeted pronunciation features. Several

studies (e.g., Studies 1, 2, and 3) emphasized technolog-

ical innovation, incorporating tools like speech visualiza-

tion software, PRAAT-based feedback, and robot tutoring

systems. These interventions often yielded significant im-

provements in pronunciation accuracy and intonation con-

trol, indicating a promising direction for digital integration

in pronunciation instruction. In contrast, Studies 4 and 7

utilized Phonics instruction and chant-based activities, ap-

proaches that are more grounded in traditional and auditory

repetition-based methods. These studies still reported mea-

surable improvements in rhythm and speech intelligibility,

highlighting the continued relevance of low-tech, accessible

strategies.

5. Discussion

5.1. Methodological Trends

One of the fundamental findings of this systematic re-

view is the overwhelming dominance of quasi-experimental

designs in recent empirical investigations on pronunciation

instruction in EFL contexts. This result directly addresses

the first focus of the review, which concerned the types of

experimental frameworks currently employed in this area

of research. Across all ten studies analyzed, non-random

assignment frameworks were consistently used, indicating

a clear methodological trend and echoing the practical con-

straints noted by Huo and Wang [8] and Metruk [9]. There

are several reasons, but authors often cite problems with

random assignment, the sensitivity of the educational en-

vironment, practicality, and the complexity of variables in

education, which often leads researchers to prefer quasi-

experiments over randomized experiments [6,7,10–12,33]. These

methodological choices align with broader theoretical under-

standings of L2 speech acquisition, such as Flege’s Speech

Learning Model [34], which emphasizes the importance of

perceptual training and articulatory feedback in improving

L2 phonological competence. The consistent reliance on

quasi-experiments reflects an attempt to capture the nuanced,

incremental nature of pronunciation development within au-

thentic classroom contexts.

5.2. Intervention Strategies

The current systematic review includes a broader tech-

nological integration – a wider range of tech tools (e.g., robot

tutors, speech recognition, AI apps), showing a more diverse

and modern approach than the other two. It highlights affec-

tive outcomes like reduced anxiety and increased motivation,

which were less emphasized in the other reviews [8,9]. A par-

ticularly intriguing finding and a strength of the reviewed

studies was the use of innovative intervention strategies to

improve the pronunciation of EFL learners. Specifically,

they used speech visualization tools, speech recognition sys-

tems, and resynthesized self-produced stimuli and PRAAT
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software [22,23,26]. Two of the reviewed studies used state-of-

the-art technological interventions, using a robot-tutoring

system and an AI-powered application, Google Assistant

Conversation App [24,25]. Interestingly, speech recognition

systems and AI-powered tools were found to significantly

outperform more traditional audio-only methods in fostering

learner engagement and pronunciation gains. This supports

the findings of Derwing and Munro [28], who emphasized the

need for multimodal feedback in L2 pronunciation instruc-

tion.

5.3. Limitations

Acentral limitation of this review lies in the geographic

concentration of the included studies, with the vast majority

originating from Asian countries. While this reflects strong

institutional support and policy-driven emphasis on English

language education in regions such as China, Japan, Tai-

wan, and Indonesia, it inevitably narrows the cultural and

educational scope of the findings. The specific teaching

environments, learner expectations, and technological in-

frastructure in these contexts may not represent conditions

in other parts of the world. As a result, the transferability

of the reviewed intervention strategies to underrepresented

regions such as Africa, Latin America, or Eastern Europe

remains uncertain. Future research should therefore diver-

sify geographic representation to capture cross-cultural vari-

ability better and promote globally applicable pedagogical

practices.

In addition to regional bias, the methodological quality

of the underlying studies also presents several challenges.

Many of the reviewed studies exhibited methodological

weaknesses, including small sample sizes, short interven-

tion durations, and the absence of control groups. These

design issues limit the strength of causal claims and reduce

the reliability of aggregated conclusions. Furthermore, very

few studies employed longitudinal designs, making it diffi-

cult to determine whether improvements in pronunciation

are sustained over time.

Finally, this review excluded grey literature such as

conference papers, theses, and preprints. Although this deci-

sion ensured consistency in methodological quality, it may

have introduced publication bias by favoring studies with

statistically significant outcomes.

5.4. Pedagogical Implications

Compared to prior systematic reviews, such as Huo and

Wang [8] and Metruk [9], the present review emphasizes the

pedagogical value of integrating diverse, multimodal, and

interactive tools in EFL pronunciation instruction across var-

ied learner populations and contexts. The reviewed studies

have shown that EFL learners’ pronunciation has improved

through the use of innovative tools andmethods. This finding

confirms the need for continuous modernization, technology

implementation, and unconventional education methods to

improve learning outcomes. Pedagogical implications also

include the findings on the need for tailored and interactive

methods for teaching English pronunciation, or the benefits

of personalized feedback [23,26].

Another notable theme emerging from the analysis was

the importance of learner perception and affective outcomes.

Researchers in Studies 5, 9, and 10 incorporated qualitative

elements (e.g., focus groups, diary entries, and anxiety mea-

sures) to capture learners’ subjective experiences. These

findings revealed not only improvements in measurable pro-

nunciation features but also increased learner motivation,

confidence, and reduced language anxiety. This convergence

of cognitive and affective outcomes strengthens the argument

for incorporating emotionally supportive strategies into pro-

nunciation instruction as suggested by Kralova et al. [27].

Based on the findings, several actionable recommenda-

tions can be made for educators:

• Teachers should integrate speech visualization

tools (e.g., CE waveform, PRAAT) to provide immedi-

ate, visual feedback on pronunciation, but balance them

with human interaction to maintain communicative

authenticity.

• Incorporating AI-powered applications and speech

recognition systems can enhance learner engagement

and provide scalable feedback, especially in large class-

rooms.

• Educators should adopt multimodal instruction that com-

bines auditory, visual, and kinesthetic elements to ad-

dress diverse learner needs.

• Teacher training programs should include modules on

pronunciation pedagogy and the effective use of tech-

nology in pronunciation instruction.

• Pronunciation instruction should be embedded in com-
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municative tasks to ensure contextualized learning and

reduce learner anxiety.

6. Conclusions

This systematic review highlights the transformative

potential of experimental research in EFL pronunciation in-

struction, particularly through the integration of innovative

technologies and multimodal pedagogies. The reviewed

studies demonstrate promising outcomes in pronunciation

accuracy, fluency, and learner engagement. However, the

field still faces challenges related to methodological con-

sistency, limited geographic representation, and short-term

intervention durations. To advance the field, future research

should be structured around the following themes:

• Technology: Investigation of the comparative effec-

tiveness of emerging tools such as AI-powered tutors,

speech visualization software, and mobile applications

across diverse learner populations. Prior studies have

shown that such tools can significantly enhance pronun-

ciation outcomes and learner motivation [22,25].

• Longitudinal Designs: Conducting long-term stud-

ies to assess the sustainability of pronunciation gains

and the delayed effects of interventions. As noted by

Metruk [9], the lack of longitudinal data limits under-

standing of lasting impacts. However, the predomi-

nance of quasi-experimental designs reflects a trade-off

between internal and ecological validity. While such

designs are more feasible in real-world educational set-

tings, they limit the ability to draw causal inferences due

to the absence of random assignment. To strengthen fu-

ture research, incorporating randomized controlled trials

and adopting mixed-methods designs are recommended

to capture both quantitative outcomes and learner expe-

riences. Researchers are also encouraged to integrate

delayed post-tests and longitudinal follow-ups to evalu-

ate the durability of learning outcomes and determine

whether short-term pronunciation gains translate into

long-term linguistic development.

• Cross-Cultural Comparisons: Exploration of how so-

ciocultural and linguistic contexts influence the efficacy

of pronunciation instruction, particularly in underrep-

resented regions such as Africa, Latin America, and

Eastern Europe. This would address the regional bias

identified in current literature and improve global appli-

cability.

From a policy perspective, educational ministries and

funding agencies should fund large-scale trials of AI-driven

pronunciation tutors in varied EFL contexts to evaluate scal-

ability, equity, and effectiveness; promote the inclusion

of pronunciation-focused modules in teacher training curric-

ula, ensuring educators are equipped with both pedagogical

and technological competencies, and allocate resources for

the development of open-access pronunciation tools tailored

to local linguistic and cultural needs, supporting equitable

access to high-quality instruction. Addressing these research

and policy priorities, the field can move toward more inclu-

sive, evidence-based, and context-sensitive approaches to

EFL pronunciation instruction.
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