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Abstract: In recent years, with the vigorous development of artificial intelligence technology, an 
increasing number of researchers and frontline teachers have applied it to foreign language education 
scenarios. At present, a small number of studies have explored the impact of integrating AI into EFL 
teaching on learners’ listening ability through quasi-experimental designs. However, these studies only 
reported whether there were significant differences in listening scores between the experimental class 
and the control class, without reporting the effect size. Thus, the extent to which the integration of AI 
technology affects listening proficiency remains unknown. In view of this, this study conducted a meta-
analysis of 15 quasi-experimental studies. The fixed-effects model showed that the adjusted combined 
effect size was 0.42, which reached a statistically significant level, indicating that the integration of AI 
has a moderate positive impact on EFL listening teaching. This article also discusses the implications of 
the research results for teaching. 
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1. Introduction 

With the deep integration of Artificial Intelligence (abbreviated as AI thereafter) technology into the 
educational sphere, tools such as intelligent teaching systems and adaptive learning platforms are 
progressively reshaping the landscape of second language (L2) acquisition[1]. Within English as a Foreign 
Language (EFL) instruction, listening comprehension, as a core receptive skill, has long been constrained 
by limitations inherent in traditional classrooms[2]. These limitations include standardized materials, 
delayed feedback mechanisms, and insufficient adaptation to individual learner differences. In recent 
years, AI technology, leveraging capabilities such as speech recognition, Natural Language Processing 
(NLP), and big data analytics, has introduced innovative solutions for listening instruction[3]. These 
include generating personalized learning pathways, providing real-time error diagnosis, and enhancing 
input through multimodal resources. For instance, intelligent speech-to-text tools can help learners 
pinpoint challenging words or phrases, while adaptive algorithms can dynamically adjust material 
difficulty to match learner proficiency[4]. These functionalities are hypothesized to enhance the precision 
and efficiency of listening training. 

Despite the increasing number of practical implementations of AI-assisted EFL listening instruction, 
existing research findings exhibit heterogeneity regarding the effect of AI integration and the magnitude 
of the effect sizes. Most empirical studies demonstrate that AI tools can improve listening 
performance[5][6], while others report no statistically significant difference compared to traditional 
methods[7]. This divergence may stem from variations in research design (e.g., sample size, intervention 
duration), the types of AI tools employed (e.g., speech recognition vs. intelligent recommendation 
systems), and learner characteristics (e.g., initial proficiency level, learning motivation). Furthermore, 
most existing studies have employed small-scale quasi-experimental designs, lacking systematic 
integration regarding the magnitude of effects. Consequently, employing meta-analysis to quantify the 
overall effect size of AI integration on EFL listening proficiency can not only provide empirical evidence 
to resolve current controversies but also offer crucial guidance for optimizing the application of AI 
technology in language pedagogy. 
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Based on this rationale, this study focuses on quasi-experimental research designs. Through a 
systematic review of the literature published between 2020 and 2025, it employs meta-analysis to address 
the following questions: Does the integration of AI technology into EFL listening instruction 
significantly enhance learners’ listening proficiency? Is the resulting effect size substantial? The findings 
aim to provide data-driven support for educational practitioners. 

2. Literature Review 

The application of AI technology in EFL listening instruction can be summarized into three core 
models: adaptive learning systems, intelligent feedback tools, and multimodal input platforms[4]. 
Adaptive learning systems group learners through initial proficiency tests and dynamically deliver 
listening materials matched to their difficulty levels (e.g., transitioning from short dialogues to academic 
lectures) based on real-time response data[8]. Their core mechanism utilizes Item Response Theory (IRT) 
or deep learning models to achieve personalized learning paths tailored to individual needs[9]. Such 
systems have been proven to effectively reduce learners’ cognitive load, particularly exerting a positive 
impact on the motivation of low- to intermediate-level learners[10]. Intelligent feedback tools focus on 
providing precise support during the listening process, with typical functions including: speech-to-text 
transcription with sentence-level translation, automatic error type annotation, and personalized re-
practice of incorrect items[11]. Compared to traditional teacher feedback, AI tools offer advantages in 
immediacy and traceability but also carry the risk of over-reliance on technology, potentially hindering 
the development of metacognitive skills[12]. 

The improvement of listening proficiency results from the combined effects of cognitive abilities (e.g., 
phonological decoding, contextual inference), affective factors (e.g., anxiety levels, learning interest), 
and instructional environments (e.g., material authenticity, interaction frequency)[13]. AI technology 
exhibits differentiated impacts across these dimensions: at the cognitive level, speech recognition 
technology can enhance phonological perception (e.g., distinguishing between /θ/ and /ð/) through 
“listen-speak comparison” training[14]; at the affective level, the instant reward mechanisms of adaptive 
systems (e.g., virtual badges, progress visualization) can reduce listening anxiety, particularly showing 
significant effects for beginners[15]; at the instructional environment level, AI-generated authentic 
materials (e.g., adapted BBC news, edited film clips) can improve situational authenticity, addressing the 
latency issues of traditional textbooks[16]. 

Empirically, quasi-experimental designs, capable of examining intervention effects in natural 
instructional settings (without random grouping), have become a mainstream method in educational 
technology application research. In the field of AI and EFL listening instruction, common quasi-
experimental designs include the Nonequivalent Control Group Design and the Interrupted Time Series 
Design. The former controls selection bias by matching the initial proficiency levels of experimental and 
control groups (e.g., college entrance English scores, pretest results)[17], while the latter captures the 
dynamic effects of interventions through multiple pretest-posttest data points[18]. However, inherent 
limitations of quasi-experimental research may affect the reliability of conclusions: first, selection bias 
is difficult to completely eliminate, as learners who voluntarily use AI tools may inherently possess 
higher learning motivation; second, most studies have short intervention durations, making it challenging 
to assess the long-term effects of AI technology; third, inconsistent reporting of effect sizes, with few 
quasi-experimental studies explicitly providing Cohen’s d or Hedges’s g values, hinders cross-study 
comparisons. These issues present methodological challenges for the meta-analysis in this study and 
highlight the necessity of systematically integrating existing evidence. 

3. Methodology 

Meta-analysis is a statistical method for systematically and quantitatively synthesizing previous 
research results. For the same research topic, inconsistent conclusions often arise due to factors such as 
research subjects, funding, various environmental influences, and researchers themselves. However, 
traditional descriptive literature reviews mostly describe without critique and cannot conduct quantitative 
comprehensive analysis of these research conclusions. The meta-analysis method makes up for this 
deficiency by quantitatively synthesizing multiple studies with the same research topic. Its basic process 
is as follows: formulating research questions, comprehensively searching relevant research literature, 
establishing strict inclusion and exclusion criteria, describing basic information, and conducting 
quantitative statistical analysis. This study employs meta-analysis to quantitatively synthesize quasi-
experimental studies on the impact of integrating AI technology into EFL listening instruction on learners’ 
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listening proficiency. 

3.1. Literature Retrieval 

The literature retrieval covered the period from January 1, 2020, to November 30, 2025. The studies 
were sourced from databases such as Web of Science, ProQuest, EBSCO, LLBA, and ERIC, with search 
keywords including “AI/artificial intelligence” and “English/EFL listening”. In addition, this study 
manually screened the references of the latest empirical studies and related review articles to further 
search for relevant literature. 

3.2. Literature Inclusion Criteria 

The literature inclusion criteria were as follows: 1) The literature was written in English; 2) It was a 
quasi-experimental study on the integration of AI into English listening teaching, with research design 
adopting repeated measures or between-group comparison; 3) The dependent variable included at least 
English listening proficiency; 4) The effect size could be calculated. Based on the above criteria, a total 
of 15 studies were finally included in the meta-analysis statistics, among which 14 were journal articles 
and 1 was a doctoral dissertation. The information on the studies is listed in Table 1.  

Table 1: Information on the studies. 

# Studies M1 M2 S1 S2 n1 n2 Subgroup 
1 Abdelsalam & Mahmoud[5]  46.63 70.3 4.64 5.49 40 40 Elementary 
2 Ali et al.[6] 14.5 18 2.4 1.7 25 25 Secondary 
3 Alrasheedi[19] 21.78 35.14 2.04 2.07 50 50 Tertiary 
4 Koç[7] 43.33 40.99 19.65 18.54 19 20 NA 
5 Ghareeb[20] 10.53 30.48 1.36 3.78 20 20 Elementary 
6 Kim[21]  175.91 194.84 59.92 64.69 132 190 Tertiary 
7 Sahito et al.[22] 59.1 78.45 8.3 26.15 30 30 Secondary 
8 Lv & Zhang[23]  67.3 77.64 9.45 11.27 30 29 Tertiary 
9 Abdellatif et al.[24] 13.83 17.38 3.07 1.6 27 30 Tertiary 

10 Zhou et al.[25] 18.82 21.37 1.49 1.26 32 35 Tertiary 
11 Wu & Wang[26]  11.4 14.3 4.797 3.12 31 31 Tertiary 
12 Jesinth[27]  9.1 15.6 1.11 2.6 30 30 Tertiary 
13 Dorgham[28] 15 33.69 3.31 2.69 34 33 Tertiary 
14 Jiang et al.[29] 67.73 85.73 9.21 8.932 50 50 Tertiary 
15 Loebis[30] 65.7 78.5 5.2 4.8 30 30 Tertiary 

Notes: 1, control class; 2, experimental class; M, mean; S, standard deviation; n, sample size.  

3.3. Meta-analysis Process 

3.3.1. Effect Size Calculation 

Meta-Essentials was used for data analysis. Since the included literature in this study contained small-
sample studies (n < 60), Hedges’s g was selected as the effect size indicator. All studies only reported the 
significance of independent samples t-test results, but not the effect size. Therefore, this study first 
calculated the effect size of each study based on the mean and standard deviation of the post-test scores 
of the experimental group and the control group provided in these studies. Referring to Cohen’s effect 
size measurement standards: ES < 0.2 was considered a small effect size; 0.2 < ES < 0.8 was a medium 
effect size; and ES > 0.8 was a large effect size[31]. 

3.3.2. Model Selection 

In the results of the heterogeneity test, if I²≥50% and the Q value was statistically significant (p < 
0.05) for the studies on the impact of AI integration into listening teaching on listening performance, 
indicating heterogeneity among studies, a random-effects model was adopted; otherwise, a fixed-effects 
model was used[32]. 
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4. Results and Discussion  

4.1. Effect of Integrating AI into EFL Listening Instruction on Learners’ Listening Proficiency 

According to the statistical principles of meta-analysis, only data with good homogeneity can be 
combined. Therefore, it is necessary to conduct a heterogeneity test on the results of multiple studies to 
select an appropriate effect model based on the heterogeneity analysis results. The results of the sample 
heterogeneity test in this study showed that Q=435.05, p<0.001, and I2=96.78, indicating significant 
heterogeneity among the samples. Therefore, a random-effects model should be used for analysis. 

Table 2 and Figure 1 show the effect size (Hedges’s g), confidence intervals (represented by black 
lines), and prediction intervals (represented by green lines) of each study. It can be seen that the effect 
sizes of each study vary to different degrees. In addition, the results of Koç’s study showed that the 
confidence interval included 0, indicating no significant difference in scores between the experimental 
group and the control group[7]; all other studies showed positive effect values with confidence intervals 
that did not include 0, indicating that the integration of AI into EFL teaching had a significant positive 
impact on listening proficiency. As can be seen from the random-effects model in Table 3, the combined 
effect size of all studies was 2.58, reaching a statistically significant level (p<0.001), which indicates that 
the integration of AI into teaching has a large and positive impact on students’ listening proficiency. 

Table 2: Effect size of each study. 

# Studies Hedges’s g CI Lower Limit CI Upper Limit Weight 
1 Abdelsalam & Mahmoud  4.65  3.84  5.55  6.59% 
2 Ali et al. 1.68  1.05  2.36  6.79% 
3 Alrasheedi 6.48  5.54  7.52  6.43% 
4 Koç 0.12  -0.51  0.76  6.81% 
5 Ghareeb 7.07  5.49  8.93  5.47% 
6 Kim  0.30  0.08  0.52  7.05% 
7 Sahito et al. 0.99  0.46  1.54  6.88% 
8 Lv & Zhang  1.00  0.47  1.56  6.87% 
9 Abdellatif et al. 1.47  0.90  2.08  6.84% 

10 Zhou et al. 1.85  1.29  2.45  6.85% 
11 Wu & Wang 0.72  0.21  1.25  6.89% 
12 Jesinth  3.26  2.52  4.09  6.66% 
13 Dorgham 6.21  5.11  7.46  6.21% 
14 Zhai et al. 1.98  1.51  2.48  6.92% 
15 Loebis  2.57  1.91  3.30  6.75% 

Notes: CI, confidence interval.  

 
Figure 1: The forest plot regarding the effect size of each study. 
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Table 3: Combined effect size of the studies. 

Models Hedges’s g SE CI LL CI UL Z-value P-value 
Fixed Effect Model 1.31 0.07 1.16 1.46 18.87 <0.001 
Random Effects Model 2.58 0.58 1.33 3.83  <0.001 

Notes: SE, standard error; LL, lower limit; UL, upper Limit.  
However, to ensure the accuracy of the results, it is necessary to analyze whether there is publication 

bias in the research findings. Bias, also known as systematic error, refers to the deviation between the 
research results or inferred values and the true values. In the field of social science research, reporting 
bias is widespread. Only by correctly evaluating the degree of reporting bias can its impact on meta-
analysis results be minimized, so evaluating reporting bias is indispensable. Due to the small sample size 
of this study, qualitative funnel plots and quantitative Begg’s test were used to detect publication bias. 
The funnel plot is characterized by its allowing researchers to visually judge whether there is bias in the 
research results, but visual judgment alone may lead to differences. The Begg rank correlation method 
(referred to as Begg’s test) is a quantitative method to identify bias using rank correlation test, which is 
also suitable for small-sample studies. If Z > 1.96 and p < 0.05, bias exists; if Z < 1.96 and p > 0.05, no 
bias exists. 

As can be seen from Figure 2, the points on the funnel plot are not symmetrically scattered around 
the combined effect size of 2.58, initially indicating the possible existence of publication bias. The results 
of Begg’s test showed Z = 3.41 > 1.96 and p = 0.001 < 0.05, indicating the presence of publication bias. 
This study used the Trim-and-fill method to examine whether publication bias affects the research results. 
After adjustment, the combined effect size of AI integration into teaching on listening proficiency was 
0.42 (a small effect size), with a confidence interval of [-0.49, 1.79]. The adjusted effect size confidence 
interval crosses zero, indicating that there is no publication bias in the studies on the impact of AI 
integration into teaching on listening proficiency. 

 
Figure 2: The funnel plot (after adjustment). 

4.2. Pedagogical Implications Drawn from the Results 

Meta-analysis results show that integrating artificial intelligence into EFL listening instruction exerts 
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a moderately positive effect on learners’ listening proficiency—findings that offer multi-faceted guidance 
for instructional practice. 

First, the adaptive affordances of AI markedly boost teaching efficiency[33]. By mining learner data, 
intelligent algorithms identify individual weaknesses—phoneme discrimination, speech-rate adaptation 
or lexical blind-spots—and dynamically calibrate both difficulty and content of listening tasks. Students 
who struggle with connected speech receive targeted shadowing drills; those with limited vocabularies 
are served level-graded clips auto-captioned by the system. Second, real-time feedback mechanisms fill 
gaps inherent in conventional classrooms[34]. Speech-to-text engines flag mispronunciations within 
milliseconds; NLP-driven interactive quizzes probe literal and inferential comprehension, allowing 
teachers to pinpoint class-wide bottlenecks at once. Third, immersive environments created by state-of-
the-art technologies like virtual reality scenarios or voice-enabled smart agents heighten input 
authenticity[35], bridging the notorious “classroom English”–real-world divide—an especially critical 
gain for learners who lack naturalistic L2 settings outside school. When learners immerse themselves in 
authentic language contexts, their listening proficiency is highly likely to get improved.  

Nevertheless, technical integration must remain balanced. Analytic dashboards should inform rather 
than replace teacher judgment; instructors still orchestrate lesson design, using machine-generated 
profiles to fine-tune group tasks or discussion prompts. Future research should examine how best to blend 
AI with pedagogical approaches such as task-based language teaching and investigate whether affect-
sensitive computing can mitigate listening anxiety during autonomous practice sessions.  

5. Conclusions  

This study conducts a meta-analysis of fifteen quasi-experimental studies examining the impact of 
AI integration on EFL listening proficiency—the first systematic synthesis of an under-researched 
domain. While its findings provide preliminary guidance for classroom practice, they remain inherently 
provisional: given that only a handful of scholars have addressed this specific topic (with even fewer 
publishing in high-impact journals), the external validity of pooled effects must await validation from 
larger primary datasets. Consequently, subgroup comparisons and moderator modeling—analyses 
requiring more primary studies than currently available—were omitted from the present investigation. 
Future meta-analyses are encouraged to expand the evidence base, enabling rigorous examination of 
potential mediating variables such as learner aptitude features (e.g., working memory capacity) and 
contextual factors (e.g., task type). 
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