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Abstract
This study, guided by the PRISMA protocol, systematically reviews research on voice-
based AI chatbots in English language learning published from 2022 to the present. It 
addresses two questions: (1) What research questions and what kind of trends char-
acterize recent publications on their use? and (2) What future research recommenda-
tions emerge regarding AI chatbots in voice mode for developing English-speaking 
skills? Findings show a predominant focus on speaking skills development and learn-
ers’ perceptions, with studies highlighting improvements in fluency, pronunciation, 
and coherence. Affective factors such as anxiety reduction and willingness to commu-
nicate received moderate attention, while contextual and demographic dimensions re-
main underexplored. Current evidence emphasizes performance outcomes but lacks 
methodological robustness, with frequent calls for larger, more diverse samples and 
comparative designs. This review clarifies trends, gaps, and future directions, offering 
guidance for educators and researchers seeking effective integration of voice-based 
chatbots in language education.
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Introduction

Advancements in artificial intelligence (AI), particularly in speech technologies 
such as automatic speech recognition, have enhanced chatbots’ ability to interact 
with language learners in ways that increasingly approximate human communica-
tion (Kohnke et al. 2023). At the same time, growing educational research has 
highlighted the use of chatbots in language teaching and applied linguistics. Re-
cent studies, emphasizing different aspects of chatbots, have enriched specialized 
literature by demonstrating their applications across diverse language learning pur-
poses, including reducing anxiety, fostering willingness to communicate, providing 
conversational practice, and supporting vocabulary development, among others 
(Jeon et al. 2023).

Although the use of voice-based AI chatbots in English language learning has 
expanded in recent years, more comprehensive evidence is needed, as new tools 
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are emerging rapidly, often without prior research or classroom piloting. To keep 
pace with this dynamic field, educators require ongoing input, support, and gui-
dance – needs that systematic research can help address. Exploring the use of 
voice-based AI chatbots in various institutions can offer valuable insights, while 
English language teachers also need clearer guidance on effective task and acti-
vity design for classroom integration.

It is also important to note that researchers employ different types of chatbots 
with distinct features. Researchers have employed various types of chatbots, rang-
ing from embodied systems with spoken and written modes to voice-only tools, with 
some developing tailored versions for specific learner groups and others relying on 
commercially available platforms such as ChatGPT (Jeon et al. 2023).

Some recent reviews have explored voice-based AI chatbots’ affordances in 
language education. For example, Du and Daniel (2024) conducted a systematic 
review (for the years 2017-2023) showing that, despite ongoing technological and 
speech recognition challenges, chatbots uniquely enhance interaction and moti-
vation in English language learning. Another review by Jeon et al. (2023) analyzed 
37 empirical works on speech-recognition chatbots and proposed a conceptual 
framework comprising three components – goal-orientation, embodiment (“if the 
chatbot has a virtual body of some sort” [Jeon – Lee – Choe 2023]), and multimo-
dality – leading to the identification of eight chatbot types. The framework offers an 
initial model for analyzing chatbots across disciplines and may support researchers 
and educators in selecting appropriate tools for specific educational objectives. 

The study was structured around the following research questions:
RQ1: What research questions and what kind of trends characterize recent pub-

lications on the use of voice-based AI chatbots in language learning?
RQ2: What future research recommendations emerge from studies on the use 

of AI chatbots in voice mode for developing English-speaking skills?

Method

A systematic literature review was carried out following the analytical framework 
of the PRISMA guidelines (Moher et al. 2009). The literature review revealed that 
although the development of voice-based AI chatbots dates back to the 1980s, 
research into their role in students’ English language learning only began to gain 
momentum after 2016 (Koc and Savas 2025), with a notable surge occurring after 
2022, most likely in connection with the release of ChatGPT. As the features of 
voice-based chatbots continue to evolve and improve, it becomes increasingly im-
portant for this field of research to focus on the most recent studies. Accordingly, 
this study limits its scope to publications from 2022 to 2025. 

The review focused on two major academic databases: Web of Science, and 
Scopus. On August 4, 2025, the authors searched for studies on the use of voi-
ce-based chatbots in English language learning using a mixture of Boolean ope-
rators “AND” and “OR” and the following keywords (TITLE-ABS-KEY): “chatbot*”, 
“conversational agent*”, “conversation*”,  “language learning*”, “speaking*”, 
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“EFL*”, “foreign language*”, “ESL*”, and “second language*”. The database se
arch retrieved 404 records. After removing duplicates, 377 unique records were 
screened, and 275 titles and abstracts were identified as unrelated to the study’s 
focus. 

From the remaining papers, we selected those that met the following inclusion 
criteria: (1) employed an empirical study in language education (excluding reviews 
and conference papers); (2) used voice-based chatbots; (3) focused on developing 
foreign language speaking skills (excluding studies that targeted only vocabulary 
or writing skills with chatbots); (4) involved exclusively AI-based chatbots; and (5) 
examined English language learning only (excluding other languages). In total, 21 
articles were included in this review.

Fig. 1 Prisma flow chart (Moher et al. 2009)

Data extraction, analysis and coding 

After selecting the articles according to the inclusion and exclusion criteria, a the-
matic analysis was conducted to examine and synthesize their findings. To address 
RQ1, which focuses on research questions and trends, we conducted a content 
analysis of the studies. Themes were identified and categorized inductively (Braun 
and Clarke 2006), without relying on a predefined coding scheme, allowing co-
des to emerge directly from the data, with themes identified at the semantic level 
(Braun and Clarke 2013, 1-400). The purpose of coding was to support a deeper 
understanding of the literature and extract relevant insights that address the re-
search questions. Each article was carefully reviewed to record details related to 
the study’s guiding questions, with the aim of characterizing current knowledge on 
the use of voice-based AI chatbots in language teaching and learning. Initially, the 
findings were coded independently, then merged and reviewed to identify themes 
and sub-themes. Based on the coding of the 21 reviewed articles, 8 categories 
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were identified in response to RQ1, reflecting research questions and trends that 
characterize recent publications. Regarding RQ2, which addresses the challenges 
and limitations associated with using AI chatbots in voice mode for developing Eng-
lish-speaking skills, 5 themes and 15 sub-themes were identified.  

Categories derived from the analysis of the reviewed articles’ research ques-
tions are shown in figure 2.

Code Categories Article(s) containing 
the research question

QC01 Anxiety and confidence in speaking – speaking 
anxiety, foreign language anxiety.

JA17, JA19, JA20, JA21

QC02 Speaking skills development – fluency, 
accuracy, vocabulary, pronunciation, grammar, 
intonation, and communicative competence.

JA01, JA02, JA03, 
JA04, JA06, JA07, 
JA08, JA10, JA13, 
JA14, JA15, JA16, JA19 

QC03 Learners’ perceptions and attitudes – how 
students view AI chatbots (usefulness, motivation, 
effectiveness, satisfaction).

JA02, JA04, JA06, 
JA07, JA09, JA10, 
JA11, JA13, JA14, JA16, 
JA18

QC04 Willingness to communicate (WTC) – whether 
interaction with chatbots increases or decreases 
WTC.

JA02, JA05, JA09, JA12  

QC05 Comparison of learning contexts – AI-mediated 
vs. face-to-face interaction, AI-based vs. traditio-
nal speaking tasks, chatbot vs. intelligent tutoring 
system.

JA02, JA05, JA09, 
JA17, JA20

QC06 Challenges – difficulties learners encounter 
(pronunciation comprehension, system limitations, 
interaction barriers).

JA03, JA11

QC07 Emotional and psychological impact – emo-
tional changes, motivation, self-regulation and 
self-efficacy.

JA08, JA09, JA15, JA21

QC08 Learner variables and demographics – profici-
ency levels (elementary, intermediate, advanced), 
age groups (children, undergraduates), gender.

JA21

Fig. 2
Categories derived from the analysis of future research recommendations in the reviewed 

articles are demonstrated in figure 3. 
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Categories Code Sub-themes Article(s) containing the 
research recommendation(s)

Sample and 
population 
diversity

RR01 Larger sample size JA01, JA02, JA03, JA07, 
JA10, JA12, JA13, JA15, 
JA17, JA20

RR02 More diverse participants (cul-
tural, ethnic, educational levels)

JA01, JA02, JA03, JA07, 
JA08, JA09, JA10, JA12, 
JA13, JA15

RR03 Different proficiency levels, 
ages, gender

JA04, JA07, JA10, JA13, 
JA15, JA19, JA20, JA21

Study 
design and 
methodo-
logy

RR04 Longer study duration / longitu-
dinal studies

JA02, JA06, JA07, JA09, 
JA13, JA15, JA17, JA19, 
JA20

RR05 Reduce reliance on self-reports JA06, JA17, JA21

RR06 Stronger experimental designs 
(control groups, randomization)

JA08, JA12, JA13, JA15, 
JA20

RR07 Incorporate qualitative insights 
(interviews, journals, focus 
groups, observation)

JA07, JA12, JA17

RR08 Regular follow-up JA01

Technolo-
gical de-
velopment 
and tool 
comparison

RR09 Compare different chatbots/
tools (Duolingo, LINE, CoolE 
Bot, etc.)

JA02, JA03, JA06, JA08, 
JA13, JA19

Skills’ integ-
ration

RR10 Speaking skills development JA02, JA15

RR11 Broaden skills focus (listening, 
reading, writing)

JA10

Psycholo-
gical and 
affective 
dimensions

RR12 Study WTC, self-regulation JA02, JA09, JA15

RR13 Measure speaking anxiety JA17, JA20, JA21

RR14 Study role of self-efficacy in 
outcomes

JA21

RR15 Motivation, sustained engage-
ment, gamification

JA20, JA21

Fig. 3
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Results

Research questions and trends characterizing recent publications on the use of 
voice-based AI chatbots in language learning are shown in figure 4.

Fig. 4

Figure 4 shows that most studies focused on speaking skills development (n = 
13) and learners’ perceptions and attitudes (n = 11), whereas substantially fewer 
articles addressed anxiety and confidence in speaking (n = 4), willingness to com-
municate (n = 4), or comparisons of learning contexts (n = 5). Challenges and 
frustrations (n = 2) and learner variables and demographics (n = 1) were only mar-
ginally represented.

Future research recommendations emerge from studies on the use of AI chat-
bots in voice mode for developing English-speaking skills are demonstrated in fi-
gure 5.

Fig. 5

Figure 5 shows that the most frequent recommendations were to employ larger 
sample sizes (n = 10) and include more diverse participant groups (n = 10). Nearly 
as common were calls for longer study durations (n = 9) and for the consideration 
of different proficiency levels, ages, and genders (n = 8). Comparisons of various 
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chatbots or tools were suggested by six studies, while stronger experimental desig-
ns were recommended in five. The rest were less frequently noted.

Discussion

The analysis of research foci across the included studies (Figure 4) indicates a 
clear concentration (55%) on speaking skills development and on learners’ percep-
tions and attitudes, suggesting that current scholarship prioritizes both the direct 
improvement of oral proficiency and learners’ subjective experiences with AI chat-
bots. For instance, Fathi et al. (2024) explored the impact of an AI platform on EFL 
learners’ speaking skills – fluency, coherence, vocabulary, grammar, and pronun-
ciation. Thirty-three learners joined an AI group using the Andy English Chatbot, 
while thirty-two learners formed a control group with face-to-face peer interaction. 
Data were collected through IELTS speaking tests and semi-structured interviews. 
Another study (Zhang 2025) measured speaking proficiency through pre- and 
post-tests with t-tests analyzing fluency, pronunciation, intonation, and stress, whi-
le also using surveys to capture students’ perceptions in a mixed-methods design.

A smaller but still notable proportion (27%) addressed affective dimensions, 
such as anxiety and confidence in speaking, willingness to communicate, emo-
tional changes, motivation, self-regulation and self-efficacy. For example, Khalik 
(2025) explored whether chatbot-assisted preparation reduces speaking anxiety 
among non-English majors. In this study, forty students were randomly assigned 
to chatbot-assisted and control groups, with anxiety measured using a translated 
version of the Foreign Language Classroom Anxiety Scale (FLCAS). While these 
studies underscore the importance of psychological factors, their representa-
tion remains relatively limited despite their recognized role in language learning 
(Ballıdağ and Aydın 2025).

11% of the studies examined contextual dimensions, such as comparisons of 
learning contexts. Deng et al. (2024) studied fourteen students who used an AI 
chatbot for human-like dialogue practice before engaging in face-to-face interacti-
ons with a native English teacher outside the traditional classroom, whereas Zhang 
et al. (2024) contrasted chatbot use with an intelligent tutoring system. The least 
examined areas were learner demographics and challenges, suggesting that is-
sues of diversity and barriers to chatbot use remain overlooked. Overall, current 
evidence is centred on performance- and perception-related outcomes, with less 
attention to contextual and demographic factors that warrant deeper exploration.

The distribution of research recommendations (Figure 5) highlights a strong 
methodological emphasis within the current evidence base. The repeated calls 
for larger and more diverse samples, longer intervention periods, and closer atten
tion to learner characteristics such as proficiency, age, and gender align with the 
findings related to the research questions discussed above, indicating that existing 
studies remain limited in both scope and generalizability. The relatively frequent 
recommendations to compare different chatbots and to strengthen experimental 
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designs further underscore the need to move beyond small-scale, short-term in-
vestigations and pursue more robust, systematic, and comparative research.

At the same time, the future recommendations’ relatively limited attention to 
speaking skills development and affective considerations – such as willingness 
to communicate, self-regulation, speaking anxiety, and self-efficacy – conforms 
to the substantial number of studies focusing on the psychological mechanisms 
of chatbot-mediated language learning and their role in improving oral proficiency.

Conclusion

AI chatbots for English learning are still in the early stages, but research across 
diverse contexts shows they are gaining significant attention and hold promise for 
enhancing classroom language learning. In recent years, the number of studies in 
this field has grown exponentially, with findings being continuously updated as the 
technology develops at a rapid pace. For this reason, our review concentrated on 
research published within the last three years in order to capture current and re-
levant evidence. This study presents an up-to-date systematic review by analyzing 
the latest research questions and future recommendations on chatbots in language 
learning, thereby providing a current overview of the field. In doing so, it seeks to 
clarify the directions in which research is evolving and identify areas where future 
empirical investigations would be most needed.

The analysis of research questions and recommendations reveals the same pat-
tern: learner demographics and challenges remain underexplored, indicating that 
issues of diversity and barriers to chatbot use are often overlooked. Therefore, 
we emphasize the need for larger and more diverse samples, longer intervention 
periods, and closer consideration of learner characteristics. Calls for stronger ex-
perimental designs, qualitative research and comparative studies further highlight 
the necessity of moving beyond small-scale, short-term investigations toward more 
rigorous and generalizable research.

We, the authors, would like to extend the discussion by pointing to several ad-
ditional areas of inquiry that current studies mention only sporadically. First, the 
extent to which students receive technical assistance deserves closer attention, as 
learning outcomes may partly depend on the level of support provided. Second, 
the use of chatbots by absolute beginners and lower-level learners raises important 
questions about whether chatbots can adapt by employing simplified language. 
Third, prior technological knowledge may play a role in effective use: such familia-
rity could assist learners in formulating appropriate prompts and in setting realistic 
expectations of the tool. Finally, the effectiveness of voice-based chatbot use may 
depend on learners’ prior learning experiences, which warrants systematic inves-
tigation.

We also advocate the development of frameworks that can guide research on 
chatbots, both when evaluating general-purpose large language model chatbots in 
foreign language speaking skill development and when testing chatbots specifical�-
ly designed for language learning. The practical value of such frameworks would be 
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that language teachers could make evidence-informed decisions about selecting 
and integrating chatbot-based tasks into their lessons, thereby maximizing their 
impact on student learning outcomes.

Ultimately, such research will be decisive in addressing the fundamental ques-
tion of to what extent learners can benefit from chatbots in addition to human in-
teraction, a question the answer to which may redefine the future of language lear-
ning and teaching.
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