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Abstract

The rapid advancement of artificial intelligence has led to the increasing use of
Al-powered tutors in English as a Foreign Language (EFL) instruction,
particularly for speaking skills development. Despite growing adoption,
empirical evidence comparing the effectiveness of Al-powered tutors and
human tutors in developing oral fluency remains limited and inconclusive.
This study aims to comparatively examine the efficacy of Al-powered tutors
and human tutors in enhancing EFL learners’ oral fluency across multiple
fluency dimensions. This research employed a comparative experimental
design involving two groups of EFL learners who received equivalent
instructional content over a fixed intervention period, differentiated only by
tutoring modality. One group engaged in Al-powered tutoring, while the other
received instruction from human tutors. Pretest and posttest measures of oral
fluency were administered, focusing on temporal, interactional, and discourse-
related indicators. Quantitative data were analyzed using inferential statistical
techniques to determine within-group and between-group differences. The
findings reveal that both Al-powered tutors and human tutors significantly
improved learners’ oral fluency. Al-powered tutors were particularly effective
in enhancing temporal fluency, including speech rate and reduced hesitation.
Human tutors demonstrated superior effectiveness in developing interactional
competence, discourse coherence, and pragmatic appropriateness. The study
concludes that Al-powered tutors serve as effective supplementary tools for
oral fluency practice, while human tutors remain essential for higher-level
communicative development. A hybrid instructional approach is recommended
to maximize EFL speaking outcomes..
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INTRODUCTION

The rapid advancement of artificial intelligence has profoundly transformed educational
practices, particularly in the field of language learning. Al-powered tutors, equipped with
speech recognition, adaptive feedback, and personalized learning algorithms, are increasingly
being integrated into English as a Foreign Language instruction (Heydarnejad, 2025;
Mahmoudi-Dehaki & Nasr-Esfahani, 2025). These technologies promise scalable, flexible, and
individualized learning experiences that can potentially address long-standing challenges in
oral fluency development, such as limited speaking opportunities and inconsistent feedback. At
the same time, human tutors remain central to communicative language teaching, offering
nuanced interaction, emotional support, and contextualized feedback that are difficult to fully
replicate through technology (Zhuang et al., 2025). The coexistence of these two tutoring
modalities raises critical questions about their relative effectiveness in fostering oral fluency, a
core yet challenging component of EFL competence (Al-Bogami & Alahmadi, 2025; Yang &
Zhao, 2024).

Oral fluency in EFL contexts is widely recognized as a multidimensional construct
involving speed, accuracy, coherence, and communicative confidence. Many EFL learners
struggle to achieve fluency due to anxiety, lack of exposure to authentic interaction, and limited
instructional time (Dwivedi et al., 2023; Zhang, 2025). Traditional classroom instruction often
prioritizes grammar and reading skills, leaving speaking practice underdeveloped. Al-powered
tutors have been proposed as a solution to this imbalance by providing learners with frequent,
low-stakes speaking opportunities and immediate corrective feedback. Nevertheless, concerns
persist regarding the depth of interaction, pragmatic appropriateness, and socio-emotional
dimensions of Al-mediated communication when compared to human tutors (Alsswey et al.,
2025; Xie et al., 2025).

The growing reliance on Al-based tutoring systems in educational institutions has
outpaced rigorous empirical evaluation of their pedagogical effectiveness, particularly in
comparison with human tutors. While proponents highlight efficiency, accessibility, and
personalization, skeptics question whether Al can truly support complex communicative skills
such as spontaneous speech production and interactive fluency (Brezovec et al., 2025; Ng et al.,
2025). This tension between technological optimism and pedagogical caution forms the
broader context of the present study, which seeks to empirically examine how Al-powered
tutors and human tutors differentially influence the development of EFL oral fluency (Mim et
al., 2025).

The central problem addressed in this study concerns the lack of clear empirical evidence
regarding the comparative effectiveness of Al-powered tutors and human tutors in developing
EFL oral fluency. Existing instructional practices increasingly adopt Al tools without sufficient
understanding of their pedagogical strengths and limitations (Buciuman & Potra, 2025).
Educators and institutions face uncertainty when deciding whether Al-based tutoring can serve
as an effective alternative or complement to human tutoring, particularly for speaking skills
that rely heavily on interaction and feedback quality (von Garrel & Mayer, 2024).

Another aspect of the problem lies in the inconsistent operationalization and
measurement of oral fluency across studies examining technology-enhanced language learning.
Many investigations rely on self-reported perceptions or limited performance indicators,
making it difficult to draw robust conclusions about actual fluency development (Aladini et al.,
2025). Furthermore, studies that examine Al-assisted learning often focus on vocabulary
acquisition or grammar accuracy, leaving oral fluency comparatively underexplored. This
methodological inconsistency complicates efforts to evaluate the true instructional value of Al-
powered tutors (Avci et al., 2025; Kohnke & Moorhouse, 2025).

The problem is further intensified by contextual differences in EFL learning
environments, where access to qualified human tutors may be limited due to financial,
geographical, or institutional constraints. In such contexts, Al-powered tutors are frequently
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promoted as cost-effective substitutes rather than pedagogically grounded tools (Chen &
Cheung, 2025; Gorer & Aydemir, 2024). Without comparative experimental evidence, the
adoption of Al tutoring risks being driven by practicality rather than effectiveness. This study
responds to these issues by systematically comparing Al-powered and human tutoring under
controlled experimental condition (Namaziandost, 2025)s.

The primary objective of this study is to examine the relative efficacy of Al-powered
tutors and human tutors in improving EFL learners’ oral fluency. The research seeks to
determine whether statistically significant differences exist in fluency gains between learners
who receive Al-mediated tutoring and those who engage in human-led tutoring sessions. By
focusing on oral fluency as the central outcome, the study aims to provide empirical clarity on
how different tutoring modalities influence spoken language development (Brunton et al.,
2025; Shahini, 2025).

A secondary objective involves analyzing specific dimensions of oral fluency, including
speech rate, pause phenomena, lexical diversity, and communicative confidence. Rather than
treating fluency as a single construct, the study seeks to capture its multifaceted nature and
explore how each tutoring modality supports different aspects of spoken performance. This
nuanced analysis is intended to inform pedagogical decision-making and instructional design in
EFL contexts (Y. Liu et al., 2024; Nandagopal, 2025).

The study also aims to contribute methodological rigor by employing a comparative
experimental design with standardized fluency measures and controlled instructional variables
(G. L. Liu et al., 2025). Through this approach, the research aspires to generate evidence that is
both pedagogically meaningful and practically applicable. The findings are expected to inform
educators, curriculum designers, and policymakers about the strategic integration of Al tools
alongside human instruction in language education (Law, 2024).

Despite the expanding body of research on technology-enhanced language learning,
significant gaps remain in the literature concerning direct comparisons between Al-powered
tutors and human tutors (Lai & Lee, 2024; Park & Kim, 2025). Many existing studies examine
Al tools in isolation, without benchmarking their effectiveness against traditional human-
mediated instruction. As a result, claims about the superiority or equivalence of Al tutoring
often rest on indirect or incomplete evidence (Lissack & Meagher, 2024).

Another notable gap lies in the limited use of experimental designs that control for
instructional content, duration, and learner proficiency (Menon & Shilpa, 2023). Studies
frequently rely on quasi-experimental or observational methods, making it difficult to attribute
learning outcomes specifically to the tutoring modality. Moreover, few studies employ
objective fluency metrics derived from speech analysis, further limiting the robustness of their
conclusions (Tian & Zheng, 2025).

The literature also shows a tendency to emphasize learner attitudes and perceptions
toward Al tutors rather than measurable performance outcomes. While affective factors are
important, they do not substitute for empirical evidence of skill development (Simsek et al.,
2025; Tram et al., 2024). This study addresses these gaps by implementing a controlled
experimental design that directly compares Al-powered and human tutors using standardized
oral fluency measures. By doing so, it seeks to provide a clearer and more balanced
understanding of how Al and human tutoring function in EFL speaking instruction (Huwer et
al., 2025; Korzynski et al., 2025).

The novelty of this research lies in its direct, experimental comparison of Al-powered
tutors and human tutors with oral fluency as the primary outcome variable. Unlike prior studies
that focus on technological feasibility or learner satisfaction, this study foregrounds
communicative performance and fluency development (Adorni et al., 2024). The comparative
design allows for a more precise evaluation of the pedagogical affordances and limitations of
each tutoring modality.
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Another innovative aspect of the study is its multidimensional approach to oral fluency
assessment. By incorporating both temporal and qualitative indicators of spoken performance,
the research moves beyond simplistic measures and captures the complexity of fluency
development. This approach provides deeper insight into how Al and human tutors
differentially support various components of speaking proficiency (Zhai & Li, 2025).

The justification for this study is grounded in the growing institutional reliance on Al-
driven educational technologies and the need for evidence-based integration. As educational
systems increasingly invest in Al-powered tutoring solutions, understanding their pedagogical
impact becomes imperative (Adorni & Piatti, 2025; Sun et al., 2024). This research contributes
to the field by offering empirically grounded guidance on when and how Al tutors can be
effectively employed, and where human tutors remain indispensable. Through its comparative
and experimental focus, the study advances scholarly discourse on artificial intelligence in
language education while addressing pressing practical concerns in EFL instruction.

RESEARCH METHOD
Research Design

This study employed a comparative experimental research design to examine the
differential effects of Al-powered tutors and human tutors on the development of EFL oral
fluency. A pretest-posttest control group design was adopted to ensure systematic comparison
between the two instructional conditions. Participants were randomly assigned to one of two
groups: an experimental group receiving Al-powered tutoring and a comparison group
receiving human-led tutoring (Lachheb et al., 2025). Both groups were exposed to identical
instructional content, learning objectives, and duration of treatment, with the tutoring modality
serving as the sole independent variable. This design enabled a rigorous assessment of causal
relationships between the type of tutor and gains in oral fluency.

Research Target/Subject

The population of this study consisted of undergraduate EFL learners enrolled in a non-
English-speaking higher education institution where English is taught as a foreign language. A
total of 80 students with intermediate-level English proficiency were selected using stratified
random sampling to ensure balanced representation in terms of gender and prior speaking
ability. The sample was divided equally into two groups, with 40 students assigned to the Al-
powered tutor group and 40 students assigned to the human tutor group. All participants had
similar instructional backgrounds and had not previously received intensive speaking-focused
tutoring outside the formal curriculum. These criteria were applied to minimize confounding
variables related to prior exposure or proficiency differences (Ebadi et al., 2025).

Research Procedure

The research procedures were conducted in four stages. The first stage involved
administering a pretest oral fluency assessment to all participants to establish baseline
equivalence between groups. The second stage consisted of an eight-week intervention period,
during which the Al-powered tutor group engaged in structured speaking practice using an Al
system equipped with speech recognition, automated feedback, and adaptive prompts, while
the human tutor group participated in interactive speaking sessions facilitated by trained EFL
instructors. The third stage involved administering a posttest oral fluency assessment using
tasks parallel to those in the pretest (Guo et al., 2025). The final stage focused on data analysis,
where recorded speech samples were transcribed and analyzed quantitatively using fluency
metrics and statistically examined using inferential techniques to determine differences in
fluency gains between the two groups. This systematic procedure ensured consistency,
comparability, and methodological rigor throughout the study.
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Instruments, and Data Collection Techniques

The instruments used in this study included an Oral Fluency Assessment Task, an
analytic speaking rubric, and a background questionnaire. The Oral Fluency Assessment Task
required participants to perform structured and semi-spontaneous speaking activities, such as
picture-based narration and opinion-based monologues, which were audio-recorded for
analysis. Oral fluency was evaluated using an analytic rubric measuring speech rate, mean
length of runs, frequency of pauses, lexical diversity, and overall communicative smoothness.
Inter-rater reliability was established by involving two trained raters, yielding a high level of
agreement. The background questionnaire was administered to collect demographic
information and control for variables such as prior experience with Al-based learning tools
(Schmidt et al., 2025).

Data Analysis Technique

Data analysis was conducted using a combination of descriptive and inferential statistical
techniques to examine differences in oral fluency development between the two groups.
Descriptive statistics, including means and standard deviations, were first calculated to
summarize pretest and posttest fluency scores. To test the effectiveness of the instructional
treatments, an independent samples t-test was employed to compare posttest gains between the
Al-powered tutor group and the human tutor group, while a paired samples t-test was used to
examine within-group improvements from pretest to posttest. Prior to hypothesis testing,
assumptions of normality and homogeneity of variance were assessed to ensure the
appropriateness of parametric analysis. Statistical significance was determined at the 0.05 level,
and effect size measures were reported to indicate the magnitude of observed differences,
thereby providing a comprehensive interpretation of the quantitative findings.

RESULTS AND DISCUSSION

The descriptive analysis of the pretest and posttest oral fluency scores indicates
measurable improvement in both the Al-powered tutor group and the human tutor group. At
baseline, the mean oral fluency score for the Al-powered tutor group was 62.45 (SD = 6.18),
while the human tutor group recorded a comparable mean score of 63.10 (SD = 6.02),
indicating equivalent initial proficiency levels. After the eight-week intervention, the Al-
powered tutor group achieved a posttest mean score of 71.38 (SD = 5.47), whereas the human
tutor group reached a higher mean score of 75.92 (SD = 5.21). These results suggest overall
progress in oral fluency across both instructional modalities.

Table 1 presents a detailed comparison of pretest and posttest oral fluency scores for both
groups. The table demonstrates that although both groups experienced improvement, the
magnitude of gain differed, with the human tutor group showing a larger mean increase. The
consistency of standard deviation values across testing phases indicates stable score dispersion
and supports the reliability of the observed improvement patterns.

Table 1. Descriptive Statistics of EFL Oral Fluency Scores by Tutoring Modality

Group Test Phase Mean SD Gain
Al-Powered Tutor Pretest 62.45 6.18 —
Al-Powered Tutor Posttest 71.38 5.47 +8.93

Human Tutor Pretest 63.10 6.02 —
Human Tutor Posttest 75.92 5.21 +12.82

The descriptive data show that the Al-powered tutor group demonstrated notable gains in
temporal fluency indicators such as speech rate and reduced silent pauses. Learners in this
group produced longer stretches of uninterrupted speech and displayed improved automaticity
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during posttest performances. These improvements were particularly evident in structured
monologue tasks, where learners benefited from repeated practice and immediate automated
feedback.

The human tutor group showed stronger gains across both temporal and interactional
fluency dimensions. In addition to faster speech rates, learners exhibited greater discourse
coherence, pragmatic appropriateness, and confidence during interactive speaking tasks. These
descriptive patterns suggest that human tutoring may provide advantages in managing
spontaneous interaction and contextualized feedback, which are critical for advanced oral
fluency development.

Inferential statistical analysis was conducted using paired-sample and independent-
sample t-tests to examine within-group and between-group differences. Paired-sample t-tests
revealed statistically significant improvements in oral fluency for both the Al-powered tutor
group (t(39) = —9.84, p < .001) and the human tutor group (t(39) = —14.27, p < .001). These
results confirm that both instructional modalities were effective in enhancing EFL oral fluency
over the intervention period.

Independent-sample t-test analysis of posttest scores revealed a statistically significant
difference favoring the human tutor group (t(78) = —3.62, p < .001). The effect size, calculated
using Cohen’s d, was 0.81, indicating a large practical effect. These findings demonstrate that
while Al-powered tutors support fluency development, human tutors yielded significantly
greater gains in overall oral fluency performance.

Correlation analysis was conducted to explore relationships between specific fluency
subcomponents and overall oral fluency gains. In the Al-powered tutor group, speech rate
showed a strong positive correlation with overall fluency improvement (r = .72, p < .001),
indicating that increased automatization was a key contributor to performance gains. Pause
frequency demonstrated a moderate negative correlation with fluency scores (r =—.58, p <.01),
suggesting that reduced hesitation played an important role.

In the human tutor group, lexical diversity and discourse coherence were more strongly
correlated with overall fluency improvement (r = .75, p < .001 and r = .78, p < .001,
respectively). These relationships indicate that qualitative aspects of speech production were
central to fluency development in human-mediated instruction. The relational data suggest that
different tutoring modalities may influence distinct dimensions of oral fluency.
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Figure 1. Correltaion Between Fluency Subcomponent and Overall Gains

A focused case analysis further illustrates these quantitative findings. One learner from
the Al-powered tutor group demonstrated substantial improvement in speech rate and reduced
filler use during monologic tasks, progressing from fragmented speech to more continuous
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production. Audio analysis showed increased mean length of runs and faster articulation rates,
reflecting gains in automatic speech processing (Heydarnejad, 2025).

A contrasting case from the human tutor group revealed improvement not only in speech
smoothness but also in interactional competence. The learner demonstrated improved turn-
taking, appropriate use of discourse markers, and increased responsiveness to interlocutor cues
during dialogic tasks. Tutor-mediated scaffolding and immediate corrective feedback appeared
to support these multidimensional gains, highlighting the pedagogical value of human
interaction.

The explanatory analysis suggests that Al-powered tutors are particularly effective in
supporting repetitive practice, immediate feedback, and anxiety-free speaking environments.
These features appear to facilitate temporal fluency development by reducing cognitive load
and encouraging frequent oral production (Mahmoudi-Dehaki & Nasr-Esfahani, 2025; Zhuang
et al.,, 2025). Learners benefited from the non-judgmental nature of Al systems, which
promoted risk-taking and sustained practice.

Human tutors, by contrast, appear to offer advantages in adaptive feedback, pragmatic
modeling, and socio-interactional support. The presence of human tutors allowed for real-time
negotiation of meaning and personalized scaffolding, which may explain the stronger gains
observed in qualitative fluency dimensions. These explanatory patterns align with interactionist
theories of second language acquisition.

Overall interpretation of the results indicates that both Al-powered tutors and human
tutors contribute positively to EFL oral fluency development, but they do so through different
mechanisms. Al-powered tutors effectively enhance automatization and temporal fluency,
while human tutors exert a stronger influence on interactional and discourse-level fluency. The
statistically significant advantage of human tutoring suggests that human interaction remains
critical for advanced oral fluency development.

The findings imply that Al-powered tutors should be viewed not as replacements but as
complementary tools within EFL speaking instruction. Strategic integration of Al systems for
practice and automatization, alongside human-led interaction for higher-order communicative
skills, may represent the most pedagogically effective approach. These results provide
empirical guidance for evidence-based adoption of Al technologies in language education.

Qf Pros % Cons
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Figure 2. Al Tutors in EFL

The findings of this study demonstrate that both Al-powered tutors and human tutors
contribute positively to the development of EFL oral fluency, albeit with differing degrees and
mechanisms of impact. Learners in both instructional conditions showed statistically significant
improvements from pretest to posttest, confirming that structured, speaking-focused tutoring
regardless of modality enhances oral performance. The comparative analysis revealed that the
human tutor group achieved significantly higher overall fluency gains than the Al-powered
tutor group, particularly in discourse coherence, interactional competence, and pragmatic
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appropriateness. These results suggest that while Al-powered tutors effectively support fluency
development, human tutors remain more effective in fostering higher-level communicative
abilities.

The results further indicate that Al-powered tutors were especially effective in improving
temporal aspects of fluency, such as speech rate, reduced pausing, and length of fluent runs.
Learners interacting with Al systems benefited from frequent, low-pressure speaking practice
and immediate automated feedback, which facilitated automatisation of speech production. In
contrast, learners guided by human tutors demonstrated more balanced development across
both temporal and qualitative dimensions of fluency. Improvements in lexical variety,
discourse organization, and conversational responsiveness were more pronounced in this
group, highlighting the pedagogical value of human-mediated interaction (Al-Bogami &
Alahmadi, 2025; Yang & Zhao, 2024).

The experimental design strengthens confidence in these findings by controlling
instructional content, duration, and learner proficiency. The observed differences therefore
reflect genuine modality effects rather than instructional inconsistencies. Overall, the results
confirm that Al-powered tutoring is a viable tool for supporting EFL oral fluency development,
but it does not yet match the comprehensive communicative impact of human tutoring.

The results of this study align with previous research suggesting that technology-
enhanced language learning can significantly improve speaking performance, particularly in
terms of practice frequency and learner autonomy. Prior studies have shown that Al-based
systems are effective in promoting pronunciation accuracy, speech rate, and confidence
through repetitive and individualized practice. The present findings support these conclusions
by demonstrating meaningful gains in temporal fluency among learners using Al-powered
tutors. The consistency of these results reinforces the view that Al technologies are well-suited
to supporting automatization processes in second language acquisition.

At the same time, the findings diverge from studies that claim parity between Al tutors
and human tutors in speaking development. While some research suggests that advanced Al
systems can approximate human feedback, the current study provides empirical evidence that
human tutors still outperform Al in fostering interactional and discourse-level fluency. This
difference may stem from the human tutor’s ability to interpret learner intent, negotiate
meaning dynamically, and provide context-sensitive scaffolding that Al systems currently lack
(Dwivedi et al., 2023; Zhang, 2025).

The results also resonate with interactionist and sociocultural theories of second language
acquisition, which emphasize the role of meaningful interaction and social mediation in
language development. Human tutoring environments inherently provide opportunities for
negotiation of meaning, corrective feedback embedded in discourse, and affective support, all
of which are less developed in Al-mediated contexts. The present study thus contributes to the
literature by empirically confirming theoretical claims about the enduring importance of human
interaction in oral language development.

The findings signal an important developmental distinction between different dimensions
of oral fluency. Improvements driven by Al-powered tutors appear to reflect gains in
proceduralization and automaticity, indicating progress in lower-level speech processing. This
pattern suggests that Al-supported practice effectively reduces cognitive load during speech
production, enabling learners to speak more smoothly and with fewer hesitations. Such
outcomes are indicative of fluency growth at the performance level.

The stronger gains observed in the human tutor group signal the importance of social and
communicative engagement in developing higher-order fluency skills. These results indicate
that oral fluency is not merely a function of speed or continuity, but also of interactional
competence, pragmatic awareness, and discourse management. The findings therefore highlight
oral fluency as a multidimensional construct that benefits from both automated practice and
socially mediated learning.
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The results also signal a transitional phase in educational technology adoption. Al-
powered tutors are no longer experimental novelties but functional instructional tools capable
of producing measurable learning gains. However, the findings simultaneously indicate that Al
systems have not yet reached a level of pedagogical sophistication sufficient to replace human
tutors in communicative skill development. This dual signal underscores the need for balanced
and evidence-based integration of Al into language education.

The implications of these findings are significant for EFL pedagogy and instructional
design. The results suggest that Al-powered tutors can be effectively integrated into speaking
curricula as supplementary tools that provide learners with increased practice opportunities
outside the classroom. Their ability to offer immediate feedback and unlimited practice makes
them particularly valuable in contexts where instructional time and access to qualified tutors
are limited. Educators can leverage Al systems to reinforce fluency practice and reduce learner
anxiety associated with speaking (Alsswey et al., 2025; Xie et al., 2025).

The findings also imply that human tutors should remain central to speaking instruction,
especially for developing interactive and pragmatic aspects of oral fluency. Human-mediated
instruction is particularly important for tasks involving negotiation of meaning, spontaneous
interaction, and discourse construction. These results caution against replacing human tutors
entirely with Al systems, especially in advanced stages of oral proficiency development.

At an institutional level, the study provides evidence to inform policy decisions regarding
investment in educational technology. Rather than adopting Al-powered tutors as cost-saving
substitutes, institutions should consider hybrid instructional models that combine Al-based
practice with human-led interaction. Such models can maximize learning outcomes while
addressing practical constraints related to scalability and resource allocation.

The observed results can be explained by fundamental differences in how Al-powered
tutors and human tutors mediate learning. Al systems excel at providing consistent, immediate,
and non-judgmental feedback, which supports repetitive practice and reduces performance
anxiety. These features create favorable conditions for developing automaticity and temporal
fluency, particularly for learners who are hesitant to speak in front of others.

Human tutors, by contrast, offer adaptive feedback that responds to learner intent,
emotional cues, and communicative context. Their ability to scaffold interaction, model
pragmatic language use, and adjust instruction in real time likely explains the stronger gains in
discourse-level fluency. Human tutors also facilitate meaningful social interaction, which is a
critical driver of language development according to sociocultural perspectives.

The differential outcomes observed in this study therefore reflect complementary rather
than competing strengths. Al-powered tutors support the mechanical and procedural aspects of
fluency, while human tutors facilitate the social and cognitive dimensions of communication.
The results suggest that the observed superiority of human tutors arises not from greater
practice quantity, but from richer interaction quality.

Future research should explore instructional models that strategically combine Al-
powered tutors and human tutors to optimize oral fluency development. Longitudinal studies
examining sustained hybrid instruction would provide insight into how different tutoring
modalities interact over time. Such research could determine whether early Al-supported
automatization enhances the effectiveness of later human-mediated instruction.

Further research should also investigate learner variables such as motivation, anxiety, and
self-regulation in relation to Al and human tutoring. Understanding how different learners
respond to each modality would allow for more personalized instructional designs.
Additionally, qualitative studies examining learner perceptions and interactional dynamics
could deepen understanding of how Al systems are experienced in real learning contexts.

Finally, future studies should explore advancements in Al conversational agents,
particularly those incorporating pragmatic modeling and adaptive discourse strategies. As Al
technology evolves, ongoing empirical evaluation will be essential to ensure pedagogical

Page | 177



Lingeduca: Journal of Language and Education Studies

decisions remain grounded in evidence rather than technological optimism. The present study
provides a foundational benchmark against which future developments in Al-assisted language
learning can be evaluated.

CONCLUSION

The most significant finding of this study is the differentiated impact of Al-powered
tutors and human tutors on EFL oral fluency development. Both instructional modalities
produced statistically significant gains, confirming their effectiveness in enhancing learners’
speaking performance. Distinct patterns emerged in the dimensions of fluency development,
where Al-powered tutors demonstrated stronger effects on temporal fluency indicators such as
speech rate and reduced hesitation, while human tutors yielded superior outcomes in
interactional fluency, discourse coherence, and pragmatic appropriateness. These findings
underscore that oral fluency development is multidimensional and that instructional modality
shapes the nature of learners’ communicative gains.

The primary contribution of this research lies in its conceptual and methodological
advancement of comparative EFL instruction. Conceptually, the study provides empirical
clarification on how Al-mediated and human-mediated tutoring differentially support distinct
components of oral fluency, moving beyond simplistic effectiveness claims. Methodologically,
the use of a controlled experimental design with equivalent instructional content allows for a
robust comparison that isolates modality effects. This dual contribution strengthens the
theoretical understanding of technology-assisted language learning while offering evidence-
based guidance for hybrid instructional models in EFL contexts.

The study is subject to several limitations that suggest directions for future research. The
relatively short intervention period limits insight into long-term fluency development and
retention effects. The participant sample, drawn from a single educational context, constrains
generalizability across proficiency levels and cultural settings. Future studies should employ
longitudinal designs, larger and more diverse samples, and mixed-method approaches to
examine affective factors, learner engagement, and interactional dynamics. Further
investigation into advanced Al conversational capabilities is also warranted to assess whether
emerging technologies can more effectively approximate human-mediated communicative
scaffolding.
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