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Learners’ perceived AI presences in AI-supported 
language learning: a study of AI as a humanized 
agent from community of inquiry

Xinghua Wanga , Hui Panga , Matthew P. Wallaceb , Qiyun 
Wangc  and Wenli Chenc 
aNormal College, Qingdao University, China; bFaculty of Arts and Humanities, University of Macau, 
China; cNational Institute of Education, Nanyang Technological University, Singapore

ABSTRACT
This study investigated the application of an artificial intelli-
gence (AI) coach for second language (L2) learning in a pri-
mary school involving 327 participants. In line with Community 
of Inquiry, learners were expected to perceive social, cognitive, 
and teaching presences when interacting with the AI coach, 
which was considered a humanized agent. To examine how 
learners’ perceived AI presences were related to their language 
learning, this study drew on AI usage data, actual learning 
outcomes, and attitudinal data. Results from hierarchical 
regression analyses suggest that cognitive presence and learn-
ers’ affection for AI’s appearance were significant predictors 
of L2 enjoyment, which also positively predicted learning 
outcomes. The score of English shadowing (representing the 
quality of AI usage) positively predicted learning outcomes. 
Contrary to intuition, teaching presence was found to nega-
tively predict learning outcomes. Based on cluster analysis 
and subsequent MANOVA results, this study indicates that 
the learners perceiving higher social and cognitive presences 
via interacting with AI and showing greater affection for AI’s 
appearance tended to use the AI coach more frequently, 
demonstrate higher L2 enjoyment, and achieve higher learn-
ing outcomes. The present study contributes to the limited 
but increasing knowledge of human-AI interaction in educa-
tional settings and carries implications for future efforts on 
the use of AI for L2 learning.

1.  Introduction

The use of artificial intelligence (AI) in the field of education, albeit 
limited, has been increasing in recent years, particularly for second 
language (L2) learning (Dizon, 2020; Moussalli & Cardoso, 2020). This 
is probably due to the fact that L2 classrooms face challenges of limited 
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classroom time and insufficient listening and speaking practice in a 
stress-free environment (de Vries et  al., 2015; Tai & Chen, 2020). And 
teachers find it nearly impossible to give feedback to every student in 
a large class with more than 20 students (Luo, 2016). The AI technology 
presents a potential solution to these challenges by providing learners 
with endless opportunities for practice without much pressure from 
teachers and peers and with personalized and just-in-time feedback 
(Dizon, 2017; Moussalli & Cardoso, 2020). In particular, voice-driven 
AI such as Amazon’s Alexa and Apple’s Siri seem to be apt for language 
learning due to their lifelike interactional skills (Underwood, 2017).

Previous studies on AI-supported language learning have reported a 
variety of benefits of AI for learners’ L2 acquisition and affect (e.g., 
Leeuwestein et al., 2020; Pennington & Rogerson-Revell, 2019; Underwood, 
2017). Nonetheless, many of these studies were short-term case studies 
lasting a few hours or sessions and were characterized by small sample 
sizes (Dizon, 2020; Randall, 2019). They were mostly preoccupied with 
justifying the usefulness of AI for perceived language gains. Few have 
attempted to examine how AI could support actual learning improve-
ment. Additionally, most research findings were solely obtained from 
attitudinal data such as surveys and interviews (e.g., Dizon, 2017; Tai 
& Chen, 2020), which have a discrepancy from actual AI usage data 
and actual learning outcomes (Randall, 2019), consequently leading to 
questions about the credibility of the research findings. Furthermore, 
although previous studies have given AI applications a variety of human-
ized roles in language learning such as tutors, assistants, teachers, and 
peers for learners (Engwall & Lopes, 2020; Randall, 2019), to our latest 
knowledge, no studies have ever practically treated AI applications as 
humanized agents and investigated the human-AI interactions from the 
framework of Community of Inquiry (CoI; Garrison & Arbaugh, 2007), 
specifically, how learners’ perceived AI presences (social, cognitive, and 
teaching presences) affect their learning.

Therefore, this study seeks to bridge these gaps by investigating the 
application of an AI coach, which was specifically developed for English 
as a Foreign Language (EFL) learning, in a primary school involving a 
comparatively larger sample (327 participants). The AI coach was a 
voice-driven AI application and was humanized as a female teacher 
often with a smiling face. Its voice is intelligently derived. It was installed 
on mobile devices such as smartphones and tablets, and could provide 
unlimited opportunities for English practice, imitation, and personalized 
feedback on pronunciation. This study lasted two and a half months 
and combined different data sources, including AI usage data, attitudinal 
data, and actual learning outcomes, to examine how AI could support 
language learning following the CoI framework.
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Though gender has been considered an important factor affecting 
social, cognitive, and teaching presences in conventional digital learning 
environments (C. Lee et  al., 2016), little is known regarding its effect 
in AI-supported learning settings. Moreover, AI’s appearance is a 
non-trivial issue as even a subtle variation of it can affect learners’ 
perceptions of AI (Randall, 2019). However, it is still uncertain whether 
and how learners’ perceptions of AI’s appearance can influence their L2 
learning. In addition, L2 enjoyment, which refers to the positive emotion 
in L2 learning that is related to intellectual focus and enhanced atten-
tion, is considered one of the most prevailing and salient positive emo-
tions in L2 learning across different contexts and can make students 
more persistent in the face of challenges and better process target lan-
guages (Jiang & Dewaele, 2019; J. S. Lee & Lee, 2021; Pavelescu & Petric, 
2018). As such, this study incorporates the factors of gender, learners’ 
affection for AI’s appearance, and L2 enjoyment to investigate 
AI-supported language learning alongside the CoI framework. Overall, 
the present study aims to address the following research questions:

RQ1: How do learners’ perceived AI presences, affection for AI’s appearance, and 
AI usage data predict L2 enjoyment?

RQ2: How do learners’ perceived AI presences, L2 enjoyment, affection for AI’s 
appearance, and AI usage data predict actual learning outcomes?

RQ3: How are learners clustered based on their perceived AI presences, gender, 
and affection for AI’s appearance, and how do they differ regarding AI usage 
data, L2 enjoyment, and actual learning outcomes?

The rest of this paper is organized in the following manner. The 
theoretical foundation is first given to allow readers an understanding 
of the application of AI in L2 learning and how the CoI framework 
helps inform AI-supported language learning. Next, the methodology is 
presented, followed by the reporting of the results. Then, the research 
results are discussed. Contributions and implications for theories and 
practice are highlighted. Several limitations and directions for future 
research are given.

2.  Theoretical framework

2.1.  Reviewing the application of AI in L2 learning

Even though giving a widely accepted definition to AI is challenging, 
for the purpose of this study, AI is broadly defined as the capability of 
a computer or computer-controlled robot to reason, to learn, and to 
express themselves in a human-like manner (Berendt et  al., 2020; 
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Williamson & Eynon, 2020). The AI for language learning usually 
involves such technologies as natural language processing, voice recog-
nition, and speech synthesis (Engwall & Lopes, 2020; Natale & Cooke, 
2021; Tai & Chen, 2020). AI technologies have demonstrated great 
potentials for personalized language learning and precision education 
(Lin & Mubarok, 2021; Moussalli & Cardoso, 2020). However, the 
research on AI-supported language learning has so far remained nascent 
(Chen et  al., 2021).

Different types of AI applications have been implemented in L2 learn-
ing, for instance, voice-driven and text-driven AI applications (Bibauw 
et  al., 2019). Voice-driven AI applications such as Amazon’s Alexa, social 
robots, and AI chatbots are capable of automatic speech recognition and 
oral communication, while text-driven AI applications can recognize 
errors in writing automatically and provide instantaneous feedback 
(Bibauw et  al., 2019). Few researchers have also started to experiment 
with multimodal AI technologies by connecting AI with other types of 
technologies. For instance, Divekar* et  al. (2021) combined AI and 
extended reality (XR) in a pilot study involving 10 university students 
to create an intelligent and immersive language learning environment 
for learners of Chinese-as-a-foreign language (CFL). In their study, the 
AI agents engaged with learners in multimodal conversations by hearing, 
seeing, and understanding them in a virtual world powered by XR, 
significantly increasing their CFL vocabulary and improving listening 
and speaking skills.

In general, AI has been applied in L2 learning mainly for two pur-
poses: language acquisition and affect in language learning. Regarding 
language acquisition, AI-supported language learning has been found to 
be useful for L2 listening comprehension, speaking, and reading. For 
instance, Dizon (2020) investigated the influence of Amazon’s Alexa on 
promoting learners’ EFL development through a quasi-experimental 
study. By comparing the performance of an experimental group with 
that of a control group involving 28 EFL university learners in total, 
the research findings suggested that the experimental group made more 
gains in L2 speaking proficiency. As for affective benefits, AI applications 
have been shown to consistently produce positive effects on learners’ 
affect as they provide a less threatening environment and authentic 
experience for meaningful communications where learners feel motivated 
and less anxious. For example, Tai and Chen (2020) investigated the 
effect of Google Assistant on developing adolescent EFL learners’ will-
ingness to communicate (WTC) and their views of Google Assistant for 
English learning. Through the use of questionnaires, the results indicated 
that Google Assistant enhanced the learners’ WTC, increased commu-
nicative confidence, and alleviated speaking anxiety.
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Overall, in AI-supported language learning, human-AI interactions 
help reduce affective barriers, offers immediate feedback for timely 
self-correct, and provides ample opportunities for repeated practice, 
eventually enhancing learners’ language comprehension and acquisition 
(Moussalli & Cardoso, 2020; Tai & Chen, 2020; Underwood, 2017). 
Nevertheless, some research findings were derived from short studies 
(e.g., 10-15 minutes for two days; Engwall & Lopes, 2020) involving a 
small number of participants (e.g, 11 participants; Moussalli & Cardoso, 
2020), thus, making them subject to novelty effects and difficult to be 
generalized (van den Berghe et  al., 2019). Even though AI applications 
have been seen as carrying great benefits for improving L2 learning, 
learners’ actual learning outcomes were seldom examined in many prior 
studies (Zhang & Zou, 2020). Moreover, little is known regarding how 
L2 learners are cognitively and socially engaged in AI-supported language 
learning and how L2 learners’ experience with AI is related to their L2 
enjoyment and actual learning outcomes.

2.2.  Community of inquiry in AI-supported language learning

CoI is a widely used theoretical framework for quality online education 
and focuses on meaningful learning through interacting with others 
in a community (Garrison & Arbaugh, 2007; Lomicka, 2020). CoI 
consists of three components: social presence, cognitive presence, and 
teaching presence, which together forge effective educational experience 
(Garrison et  al., 2010; Garrison & Arbaugh, 2007). The three different 
presences have been positively related to student learning processes 
and outcomes. Social presence is important to generate positive learn-
ing experiences and to enhance learning engagement (Smidt et  al., 
2021; Wu et  al., 2017). Cognitive presence can facilitate exploration, 
mastering learning materials, and problem-solving (Garrison & 
Arbaugh, 2007). Teaching presence enables students to achieve mean-
ingful and worthwhile learning performance (Garrison, 2017; Wu 
et  al., 2017).

The interaction between humans and AI, particularly, the 
voice-driven AI, is characterized by verbal communications. This is 
sharply different from the interaction between humans and conven-
tional technologies, which is often in non-verbal forms such as textual 
communications and mouse clicking. The AI as a humanized agent 
coupled with verbal communications makes CoI a potentially appro-
priate framework that facilitates our understanding of AI-supported 
language learning.

CoI has been applied in many digital language learning settings. For 
instance, Lomicka (2020) successfully used the CoI framework to create 
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and sustain virtual language learning communities in responding to the 
school closedown due to the Covid-19. Smidt et  al. (2021) explored the 
Global Englishes users’ experience of social, cognitive, and teaching 
presences and knowledge construction based on the three presences in 
asynchronous discussion boards.

In the present study, the AI coach acted as a virtual intelligent teacher. 
In line with CoI, we argued that learners and the AI coach formed a 
learning community in which the learners perceived social, cognitive, 
and teaching presences via interacting with the AI coach. According to 
Anderson et  al. (2001), Garrison and Arbaugh (2007), and Smidt et  al. 
(2021) while taking into consideration the context of this study, social 
presence is defined as the learners’ abilities to identify with the human-AI 
learning community and communicate purposefully in a stress-free envi-
ronment. In human-AI interactions, learners first get themselves 
acquainted with the AI coach, then understand its expectations, and 
gradually feel comfortable and secure in communicating with it. Through 
sustained interactions, the learners can develop social bonds with the 
AI coach.

Cognitive presence refers to the learners’ abilities to construct L2 
knowledge and build up L2 skills through discourse with the AI coach. 
During human-AI interactions, learners identify problems of pronunci-
ation and utterances with the help of AI, address the problems, and 
eventually apply their L2 knowledge in real-life settings. However, cog-
nitive presence is considered the most challenging to develop in digital 
learning environments (Garrison & Arbaugh, 2007).

Teaching presence refers to the instructional design, facilitating dis-
course, and direct instruction provided by the AI coach, which can help 
the learners achieve worthwhile learning outcomes both personally and 
educationally. The AI coach designed for language learning can auto-
matically diagnose problems of L2 learning and provide feedback on 
their performance. According to Garrison and Arbaugh (2007) and 
Smidt et  al. (2021), teaching presence significantly determines student 
satisfaction and perceived learning. However, its effect on actual learning 
performance is lesser known.

In the present study, we aimed to apply the CoI framework to examine 
how the perceived social, cognitive, and teaching presences of AI pre-
dicted learners’ L2 enjoyment and learning outcomes. Furthermore, we 
sought to identify how learners with different perceived AI presences 
would differ in AI usage, L2 enjoyment, and learning outcomes. 
Throughout this study, we also took into account learners’ demographic 
information (i.e., gender) and affection for the AI coach’s look, which 
have not often been examined but may affect AI-supported language 
learning (Randall, 2019).
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3.  Methodology

3.1.  Participants

The participants were recruited from a public primary school (the target 
school hereafter) in China. There were initially 581 students enrolled 
for this study involving 12 classes. They were all Grade one students 
who just began their formal schooling at the time of this study. During 
the whole study, the students could discontinue using the AI coach at 
any time at their discretion. After two and a half months, we obtained 
valid responses from 327 students, who consistently used the AI coach 
for English learning, filled out the survey with complete personal infor-
mation and no items left empty, and attended the midterm English test 
altogether. Among them were 171 female and156 male students aged 
between 6 and 8.

3.2.  Research context

The AI coach was introduced to the target school for two purposes: (a) 
to provide the students with a tool that supported them to learn authen-
tic English anytime and anywhere; (b) to cope with the shortage of 
native English-speaking teachers who could not work on-site due to the 
pandemic. The school teachers used the AI coach as an extension of 
the face-to-face language classroom for training English pronunciation 
so as to facilitate the development of listening, speaking, and vocabulary. 
This is because mastering correct pronunciation is critical for L2 com-
munication as mispronunciation can impede the intelligibility and com-
prehensibility of one’s speech, thereby causing communication breakdowns 
in human-human interactions (Moussalli & Cardoso, 2020). For first-grade 
primary school students who are right in the middle of a critical period 
where acquisition of ‘native-like’ phonetic features can happen, receiving 
authentic and intensified English pronunciation training was highly 
important.

Normally, the students used the AI coach both as homework and as 
part of L2 learning in class. The average usage time was at least 15 min-
utes every day. The workflow of the AI coach could unfold in the 
following manner. The AI coach read a sentence from a textbook stored 
in the system for the students to follow and recorded the students’ 
utterances while the students were reading the sentence. The AI coach 
then identified problems, if there were any, in the students’ pronunci-
ation, gave scores for the utterances, and provided standard American- 
or British-accented utterances for the students to repeat. The higher the 
score, the closer the students’ pronunciation to the standard American 
or British pronunciation. The students could repeat the utterances 
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Figure 1.  A screenshot of the AI coach.Note. Copyright belongs to kouyu100.com.

generated by the AI coach as many times as possible. This teaching 
technique is called English shadowing, which can help students speak 
English out loud right from the beginning and is suitable for beginner 
learners as the students in this study to improve their English speaking 
(Hamada, 2016). The AI coach generated two datasets for English shad-
owing based on a series of algorithms: total frequencies and averaged 
scores of English shadowing for each student.

To facilitate the understanding of the workflow of the AI coach, an 
example is given here with a screenshot of the AI coach (see Figure 
1). In an English shadowing practice, the AI coach first speaks a sen-
tence ‘Hello, I am Mike’. Then the students follow the AI coach and 
read the sentence. If the students read it wrongly, for instance, ‘Hello, 
I am me’, the AI coach will give them 63 points, for a total score of 
100. Meanwhile, the AI coach will make a comment such as ‘You don’t 
speak the word correctly. It should be Mike. But what you said is me… 
(The AI coach will play the recording of the students’ previous state-
ment for the students to recognize their errors) … Please say it again.’ 
If the students can pronounce correctly this time, the AI coach will 
give encouraging statements such as ‘Well done’ and ‘I am so proud 
of you’.
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The AI coach also posted the students’ scores to a bulletin board which 
automatically ranked all students’ performance. The students could visit one 
another’s virtual space, check their performance, and send flowers to one 
another. Through this social interaction and comparison, the students could 
develop an awareness of the differences between their performance and 
others and subsequently increase their motivation for further improvement.

During the learner-AI interaction, the AI coach would produce various 
encouraging or supportive statements based on automatic analyses of 
the students’ utterances, such as ‘I am so proud of you’ and ‘You have 
a lot of room for improvement’, and reminder comments, such as ‘Your 
voice is too low’ and ‘Your utterance is not fluent’. Through the social 
interactions with the AI coach, improvement of L2 knowledge, and the 
pedagogical design of the AI coach, the students might perceive social, 
cognitive, and teaching presences in the AI-supported language learning.

3.3.  Data collection

To obtain a more objective and comprehensive understanding of how 
AI could support L2 learning, we collected three data sources: actual 
learning outcomes, AI usage data, and attitudinal data.

3.3.1.  Actual learning outcomes
We used midterm English test scores to represent the students’ learning 
outcomes. Although course test scores are a narrow measure of learning, 
they remain an essential indicator of language performance for schools 
and students (Shea et  al., 2012). After two and a half months’ usage, 
the students attended the schoolwide midterm English test which assessed 
their listening comprehension and vocabulary pronunciation and spelling 
and was scored on 0–100 marks. However, the students who did not 
attend the test, regardless of having valid AI usage data and attitudinal 
data, were not included in the data analysis.

3.3.2.  AI usage data
The AI usage data were extracted from the AI coach, which contained 
frequencies of English shadowing and scores of English shadowing given 
by the AI coach. However, the students who had missing values in the 
two types of data, albeit with valid midterm English test scores and 
attitudinal data, were not included in the data analyses.

3.3.3.  Attitudinal data
To measure students’ perceived AI presences, L2 enjoyment, and affec-
tion for AI’s appearance, a survey was created based on prior studies. 
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Besides the items collecting demographic information, there were 19 
items in the survey (see Appendix A), which were rated on a five-point 
Likert scale, with 1 indicating strongly disagree/dislike and 5 strongly 
agree/like.

Social presence (three items), cognitive presence (three items), and 
teaching presence (three items) were adapted from Law et  al. (2019) 
and had Cronbach’s alpha values of 0.76, 0.90, and 0.70, respectively, 
in this study. The seven items measuring L2 enjoyment were adapted 
from J. S. Lee and Lee (2021). Its Cronbach’s alpha value was 0.79. 
Affection for AI’s appearance was developed based on Chen et  al. 
(2020) and Randall (2019) and contained three items, with a Cronbach’s 
alpha value of 0.83. A pilot study was conducted with three students 
to test their understanding of each item, which was refined subse-
quently to deliver clearer information. The survey was administered 
to the students’ parents whose informed consent was obtained and 
who assisted the students to fill out the survey. However, the students 
who had missing values in their responses to the survey were kept out 
of the study.

Overall, after combining the three data sources, we only kept the data 
of the students who satisfied the three criteria at the same time:

•	 Completing the midterm English tests;
•	 Having valid AI usage data;
•	 Having valid survey responses.

We then integrated the three data sources into one single dataset, 
which was used for subsequent data analyses.

3.4.  Data analysis

The AI coach aimed to complement the students’ L2 learning, rather 
than dominating it. Thus, to examine the usefulness of the AI coach 
for L2 learning, the perceived social, cognitive, and teaching presences 
in AI-supported L2 learning and the AI usage were investigated to see 
how these factors could predict students’ general L2 learning outcomes 
and L2 enjoyment. For this purpose, hierarchical regression analyses 
were performed. In addition, to examine how the students with different 
perceived AI presences would differ in their AI usage, L2 enjoyment, 
and learning outcomes with the objective of getting an insight into the 
impact of the human-AI interaction on L2 learning, cluster analyses 
were conducted first to group the students into different clusters based 
on their perceived AI presences. Two-step cluster analysis was used as 
gender information was also included.

https://doi.org/10.1080/09588221.2022.2056203
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4.  Results

In this section, we responded to each research question one by one. 
Two hierarchical regression analyses were first conducted to investigate 
how the perceived AI presences, together with other factors, predict L2 
enjoyment and learning outcomes. Then, cluster analyses were performed 
to group the students in different clusters based on their perceived AI 
presences. Subsequently, possible differences between different clusters 
in AI usage, L2 enjoyment, and learning outcomes were examined.

Assumptions for the hierarchical regression analyses were first exam-
ined. Durbin-Watson statistics for L2 enjoyment and learning outcomes 
were 2.02 and 2.00, respectively, implying no autocorrelation in the data. 
Variance inflation factor (VIF) values for all the predictors examined in 
this study ranged from 1.00 to 1.43, which were substantially below 10, 
suggesting no signs of multicollinearity in the hierarchical regression 
analyses. In addition, correlation analyses were conducted among the 
factors examined in this study, and the results were illustrated in Figure 
2. As shown in Figure 2, there were significant correlations among social, 
cognitive, and teaching presences, ranging from 0.52, p < 0.000 to 0.76, 
p < 0.000. L2 enjoyment was significantly correlated with learning out-
comes, affection for AI’s appearance, social, cognitive, and teaching 
presences, with correlation coefficients varying from 0.19, p < 0.01 to 

Figure 2.  Heatmap of the correlations among different factors.
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0.47, p < 0.000. Learning outcomes was significantly correlated with L2 
enjoyment (r = 0.19, p < 0.01) and scores of English shadowing (r = 0.30, 
p < 0.000).

4.1.  RQ1: How do learners’ perceived AI presences, affection for AI’s 
appearance, and AI usage data predict L2 enjoyment?

In Model 1, the AI usage data (frequency and score of English shad-
owing) were entered with L2 enjoyment as the dependent variable (see 
Table 1). The model was not significant. Neither frequency of English 
shadowing nor score of English shadowing predicted L2 enjoyment.

The students’ affection for AI’s appearance was included in Model 2, 
which was statistically significant (adjusted R2 = 0.075, F = 9.855, 
p < 0.000). The F value increased significantly (ΔF = 29.542, p < 0.000) 
because of the addition of affection for AI’s appearance. Affection for 
AI’s appearance (β = 0.293, p < 0.000) positively predicted L2 enjoyment 
after controlling the frequency and score of English shadowing.

Model 3 included social, cognitive, and teaching presences and was 
found to be statistically significant, adjusted R2 = 0.221, F = 16.397, 
p < 0.000. The inclusion of the three presences resulted in a significant 
increase in the F value of 21.099, p < 0.000. Among the three presences, 
cognitive presence (β = 0.375, p < 0.000) was found to be a significant 
predictor of L2 enjoyment.

4.2.  RQ2: How do learners’ perceived AI presences, L2 enjoyment, 
affection for AI’s appearance, and AI usage data predict actual learning 
outcomes?

Model 1 included frequency and score of English shadowing with learn-
ing outcomes as the dependent variable (see Table 2). The model was 

Table 1.  Hierarchical regression analysis with L2 enjoyment as the dependent variable.a

Model 1 Model 2 Model 3

Variables B SE β B SE β B SE β
Constant 4.253 0.348 3.343 0.374 2.494 0.359
Frequency of English shadowing 0.000 0.001 0.008 0.000 0.000 −0.025 −0.001 0.000 −0.065
Score of English shadowing 0.000 0.004 0.001 0.002 0.004 0.032 0.002 0.003 0.027
AI’s appearance 0.197 0.036 0.293*** 0.021 0.041 0.031
Social presence 0.091 0.057 0.129
Cognitive presence 0.292 0.062 0.375***
Teaching presence −0.007 0.044 −0.010
R2 0.000 0.084 0.235
Adjusted R2 −0.006 0.075 0.221
F 0.011 9.855*** 16.397***
ΔR2 0.000 0.084 0.151
ΔF 0.011 29.542*** 21.099***

Note: **p < .01; ****p < .001; a=Three decimal places were kept in this table for displaying parameters with 
small values.
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statistically significant (adjusted R2 = 0.086, F = 16.388, p < 0.000). Scores 
of English shadowing (β = 0.303, p < 0.000) were found to be a significant 
predictor of learning outcomes.

In Model 2, affection for AI’s appearance was added. Model 2 was 
statistically significant (adjusted R2 = 0.091, F = 11.930, p < 0.000). But, 
the addition of this factor did not significantly increase the F value 
(ΔF = 2.829, p < 0.094).

Model 3 included social, cognitive, and teaching presences and was 
found to be statistically significant (adjusted R2 = 0.111, F = 7.803, 
p < 0.000). There was a significant increase in the F value of 3.409, 
p < 0.050. However, among the three presences, teaching presence (β = 
−0.183, p < 0.010) was found to negatively predict learning outcomes 
after controlling other factors.

In Model 4, L2 enjoyment was added and the model was statistically 
significant (adjusted R2 = 0.130, F = 7.955, p < 0.000). The inclusion of L2 
enjoyment led to a significant increase in the F value of 7.862, p < 0.010. 
L2 enjoyment (β = 0.166, p < 0.010) was found to positively predict learning 
outcomes with the AI usage data and the three presences controlled for.

4.3.  RQ3: How are learners clustered based on their perceived AI 
presences, gender, and affection for AI’s appearance, and how do they 
differ regarding AI usage data, L2 enjoyment, and actual learning 
outcomes?

The social, cognitive, and teaching presences were included in the two-step 
cluster analysis together with the students’ gender information and their 
affections for the AI’s appearance. The Bayesian Information Criterion 

Table 3.  Full information of the clusters generated by the two-step cluster analysis.
Number of 
Clusters

Schwarz’s Bayesian 
Criterion (BIC) BIC Changea

Ratio of BIC 
Changesb

Ratio of Distance 
Measuresc

1 1409.375
2 1113.296 −296.079 1.000 1.066
3 838.714 −274.582 .927 3.317
4 792.323 −46.390 .157 1.540
5 780.454 −11.869 .040 1.029
6 770.399 −10.055 .034 1.632
7 784.429 14.030 -.047 1.045
8 800.082 15.654 -.053 1.312
9 824.402 24.320 -.082 1.229
10 853.895 29.493 -.100 1.026
11 883.953 30.057 -.102 1.149
12 916.876 32.923 -.111 1.065
13 950.966 34.090 -.115 1.026
14 985.513 34.547 -.117 1.342
15 1024.533 39.020 -.132 1.087

Note.
aThe changes are from the previous number of clusters in the table.
bThe ratios of changes are relative to the change for the two-cluster solution.
cThe ratios of distance measures are based on the current number of clusters against the previous number of clusters.
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(BIC) was employed to determine the reasonable numbers of clusters, 
with smaller BIC values indicating better models (Vrieze, 2012). To obtain 
an optimal solution, it is necessary to consider not only the BIC values 
but also the changes in BIC values and the distance measures between 
different cluster solutions. As the BIC values decrease, the number of 
clusters increases, thereby complicating the cluster solutions. Following 
the principle of parsimony, it is critical to maintaining a balance between 
the BIC values and the complexity of cluster solutions (Benassi et  al., 
2020). Table 3 shows that the three-cluster classification was the optimal 
solution, with relatively lower BIC values (838.714), a larger ratio of BIC 
changes (0.927), and the biggest ratio of distance measures (3.317).

Table 4 presents the composition of each cluster of students. Cluster 
1 comprised 127 female students, making up 38.80% of the total par-
ticipants. Cluster 2 was composed of 72 participants (22%), involving 
28 male students and 44 female students. Cluster 3 comprised 128 female 
students (39.10%). Specifically, Cluster 1 students showed the greatest 
affection for the AI’s appearance and experienced the highest cognitive 
and social presences when interacting with AI. Contrastingly, Cluster 2 
students demonstrated the least affection for the AI’s appearance and 
perceived the lowest cognitive, social, and teaching presences.

As gender accounted for an important factor in creating the three 
clusters, particularly for Cluster 1, a subsequent independent t-test was 
performed to explore potential differences in the constructs examined 
in this study. As revealed in Table 5, female and male students did not 
have significant differences in AI usage, perceived AI presences, affection 
for AI’s appearance, and L2 enjoyment. However, they was a significant 
difference in learning outcomes with female students (M = 94.96, 
SD = 7.65) being statistically higher than males (M = 90.76, SD = 13.32), 
t (325) = −3.53, p = 0.000.

To further investigate how the three clusters of students would differ in 
learning outcomes, enjoyment in learning English, and AI usage, a one-way 
multivariate analysis of variance (MANOVA) was conducted subsequently. 
There was a statistically significant difference among the three clusters of 
students, F (8, 642) = 10.69, p < 0.000; Wilk’s Λ = 0.75, partial η2 = 0.12.

Table 4.  Cluster analysis outcomes for the three clusters of students.
Variablesa Cluster 1 Cluster 2 Cluster 3

Sizes N = 127 (38.80%) N = 72 (22.00%) N = 128 (39.10%)
Cognitive presence 4.79 (0.40)b 2.99 (0.72) 4.69 (0.50)
Gender distribution (N) Female (127) Male (28); Female (44) Male (128)
Social presence 4.43 (0.66) 2.72 (0.75) 4.32 (0.73)
AI’s appearance 4.28 (0.85) 2.80 (0.70) 4.10 (0.96)
Teaching presence 3.83 (0.93) 2.50 (0.70) 3.85 (0.92)

Note.
a=The variables are listed following the decreasing levels of importance in forming clusters.
b=Mean (SD).
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A series of post-hoc analyses were performed to investigate the mean 
difference comparisons across the three clusters. Table 6 shows that the 
three clusters of students significantly differed on learning outcomes 
(F (2, 324) = 5.14, p < 0.006; partial η2 = 0.03), L2 enjoyment (F (2, 
324) = 33.91, p < 0.000; partial η2 = 0.17), and frequency of English 
shadowing (F (2, 324) = 3.30, p < 0.04; partial η2 = 0.02). However, 
there was no significant difference in the score of English shadowing 
(F (2, 324) = 0.72, p < 0.49; partial η2 = 0.004).

As indicated in Table 6, Cluster 1 (M = 95.35, SD = 6.38) obtained 
significantly higher learning outcomes than Cluster 2 (M = 91.32, 
SD = 14.35; p = 0.03) and Cluster 3 (M = 91.50, SD = 11.89; p = 0.01). As 
for L2 enjoyment, both Cluster 1 (M = 4.48, SD = 0.54; p = 0.000) and 
Cluster 3 (M = 4.36, SD = 0.60; p = 0.0000) were significantly greater than 
Cluster 2 (M = 3.73, SD = 0.84). In addition, Cluster 1 (M = 155.61, 
SD = 79.13) had significantly higher frequencies of English shadowing 
than Cluster 2 (M = 126.90, SD = 68.81; p = 0.03).

Table 5. M ean comparisons of different variables between different genders.
Gender N M SD

Frequency of English 
shadowing

Male 156 148.82 78.09 t (325) = 0.50, p = 0.62
Female 171 144.58 76.55

Score of English 
shadowing

Male 156 87.40 5.44 t (325) = 0.79, p = 0.43
Female 171 86.54 12.71

Learning outcome*** Male 156 90.76 13.32 t (325) = −3.53, p = 0.000
Female 171 94.96 7.65

Social presence Male 156 4.05 0.92 t (325) = 0.76, p = 0.45
Female 171 3.97 1.04

Cognitive presence Male 156 4.38 0.85 t (325) = 0.41, p = 0.68
Female 171 4.34 0.94

Teaching presence Male 156 3.63 0.99 t (325) = 1.41, p = 0.16
Female 171 3.47 1.08

AI’s appearance Male 156 3.87 1.02 t (325) = −0.15, p = 0.88
Female 171 3.89 1.06

L2 enjoyment Male 156 4.20 0.74 t (325) = −1.64, p = 0.10
Female 171 4.33 0.66

Note: ***p < .001.

Table 6. M ANOVA outcomes for the three clusters of students.

Variables Clusters Mean (SD) F df partial η2
Pairwise 

comparisonsa
95% CI for 
difference

Learning outcome C1 95.35 (6.38) 5.14** (2, 324) 0.03 C1 > C2* [0.29, 7.78]
C2 91.32 (14.35) C1 > C3** [0.67, 7.04]
C3 91.50 (11.89)

L2 enjoyment C1 4.48 (0.54) 33.91*** (2, 324) 0.17 C1 > C2*** [0.53, 0.97]
C2 3.73 (0.84) C3 > C2*** [0.41, 0.85]
C3 4.36 (0.60)

Frequency of English 
shadowing

C1 155.61 (79.13) 3.30* (2, 324) 0.02 C1 > C2* [2.08, 55.33]
C2 126.90 (68.81)
C3 148.75 (78.32)

Score of English 
shadowing

C1 86.16 (14.41) 0.72 (2, 324) 0.004
C2 87.10 (6.47)
C3 87.65 (4.73)

Note: a= Only statistically significant comparisons were reported; *p < .05; **p < .01; ***p < .001.
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Subsequently, Clusters 1-3 were projected to Figure 3 in which the 
three presences, AI usage data, L2 enjoyment, learning outcomes, and 
affection for AI’s appearance were standardized. As illustrated in Figure 
3, specifically, Cluster 1 perceived the highest cognitive and social pres-
ences. They were most fond of AI’s appearance. Their interactions with 
AI were the most frequent among the three clusters. And they perceived 
the most enjoyment in learning English and obtained the highest score 
in the midterm English test. By comparison, Cluster 2 experienced the 
lowest cognitive, social, and teaching presences. They were least fond 
of AI’s appearance. They did not interact with AI frequently. They did 
not seem to enjoy studying English. Their scores of midterm English 
tests were almost the lowest.

5.  Discussion

This study examined the implementation of an AI coach, which was 
conceptualized as a humanized agent, for L2 learning in a primary school. 
Drawing on multiple data sources and following the CoI framework, the 
current study sought to investigate the influence of students’ perceived 
AI presences on L2 learning. In what follows, we answered each research 
question by focusing on discussing important research findings.

5.1.  RQ1: How do learners’ perceived AI presences, affection for AI’s 
appearance, and AI usage data predict L2 enjoyment?

Cognitive presence was found to be a significant predictor of L2 enjoy-
ment. This may be due to the fact that the students were learning 
English in a supportive and personalized environment formed by AI. 
Through communicating with the AI coach, the students got feedback 
on their language pronunciation and utterances, continued to refine 

Figure 3.  Line graph comparing clusters of students on the variables in the format of 
standardized values.Note. Cluster 1 (N = 127); Cluster 2 (N = 72); Cluster 3 (N = 128).
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their speaking, and received verbal encouragement from the AI coach. 
As a result, the students gradually improved their English proficiency 
and developed or reinforced a positive feeling towards English. This 
finding is also in line with J. S. Lee and Lee (2021) who indicated that 
sustained interactions with technologies for L2 learning outside the 
classroom, such as talking to others in English and listening to English 
songs through digital tools, were significantly correlated with learners’ 
L2 enjoyment. However, J. S. Lee and Lee (2021) emphasized the role 
of out-of-class settings, which seemed to be less stressful than in-class 
settings for digital L2 learning. The present study indicated that the AI 
coach produced dual effects on L2 learning: generating a safe learning 
environment in-and-out-of-class while providing personalized guidance.

Social presence did not significantly predict L2 enjoyment in 
AI-supported language learning. This may be because that even though 
the AI coach was expected to support humanized interactions, its capac-
ity to do so may be limited as other types of digital technologies (Yung, 
2015; Yung & Chiu, 2020). Compared with human teachers, the learning 
community supported by the AI coach may not yet be able to provide 
sufficient sensory stimulation and direct human interactions, thereby 
falling short of increasing the students’ L2 enjoyment (Yung & Chiu, 2020).

Affection for AI’s appearance was found to positively predict L2 enjoy-
ment. Literature (e.g., Lee et  al., 2011; Wu et  al., 2015) has already 
indicated that AI should have pleasant appearances, which may, in one 
way or another, affect student learning. In particular, the appearances of 
AI tend to have a higher influence on young children than other age 
groups (Wu et  al., 2015). Unpleasant appearances may cause anxiety and 
displeasure in L2 learning, while likable looks can reduce such negative 
affective experience (Randall, 2019; Wu et  al., 2015). Although the AI 
coach in this study was in the form of a teacher and thus, possibly 
involved a certain degree of implicit authority, its female appearance with 
the smiley face may have decreased the pressure and anxious feelings in 
L2 learning and increased learning enjoyment. This research finding also 
provides new evidence about how AI’s appearances may influence L2 
acquisition, a gap as noted in Randall (2019).

AI usage did not predict L2 enjoyment. This result may be caused 
by possibly unpleasant experiences in AI-supported language learning. 
As with most other voice-driven AI tools (Chen et  al., 2020; Randall, 
2019), the speech recognition module of the AI coach was not perfect. 
When there were background noises, the students needed to repeat 
themselves several times before the AI coach could understand them. 
There were also times when the students might have been frustrated 
by the scores given by the AI coach, which did not satisfy their 
expectations.
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5.2.  RQ2: How do learners’ perceived AI presences, L2 enjoyment, 
affection for AI’s appearance, and AI usage data predict actual learning 
outcomes?

Among the three presences, teaching presence was found to negatively 
predicate learning outcomes. This finding is at odds with many previous 
studies (e.g., Garrison & Arbaugh, 2007; Ke, 2010) that argued for the 
benefits associated with teaching presence in technology-supported learn-
ing. As suggested by Randall (2019), AI often exhibits one of the fol-
lowing roles in language learning: (a) teacher, (b) assistant, and (c) peer/
tutor. On a continuum from authority to connectedness, the teacher 
role is high in authority while the peer/tutor role is high in connect-
edness. High authority is often perceived as intimidating (Park et  al., 
2011). In the current study, the AI coach was in the form of a female 
teacher, even though with a pleasant look. Moreover, it was also empha-
sized by the target school to play a teacher’s role in improving the 
students’ English listening and speaking through the approach of English 
shadowing. This might unintentionally strengthen the teaching presence 
associated with the AI coach. When learners perceived a high teacher 
role in AI, they might find interactions with AI stressful, eventually 
leading to a negative influence on L2 learning.

L2 enjoyment was found to be a positive predictor of learning out-
comes. This is in line with Dewaele et  al. (2018) and Jiang and Dewaele 
(2019) who postulated that positive emotions such as L2 enjoyment 
could enable students to become more perceptive of language input and 
increase their intellectual focus, thereby facilitating the acquisition of 
the target language. Their studies were done in conventional classrooms 
with real teachers. However, based on multiple data sources, this study 
provided evidence-based support to their postulation in an AI-supported 
L2 learning setting.

As an indicator of the quality of AI usage, the English shadowing 
score was found to positively predict learning outcomes. This finding 
corroborated Dizon (2017) and Tai and Chen (2020) who found that 
the pronunciation feedback provided by AI applications (e.g., 
Amazon’s Alexa) enabled learners to acquire more language knowl-
edge. However, these studies were either very short with small sam-
ples or solely relied on self-reported data. In this regard, the present 
study contributed more robust evidence for the relationship between 
AI usage and learning outcomes. The AI applications could provide 
undivided attention and individualized support to every learner thus 
enhance the quality of human-AI interaction, eventually leading to 
strengthened effectiveness and increased performance in language 
learning.
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However, in the two hierarchical regression analyses, social presence 
did not predict L2 enjoyment and learning outcomes. This may have 
been caused by the characteristic of social presence. According to Annand 
(2011) and Garrison and Arbaugh (2007), social presence was not a fixed 
construct. Instead, it may decrease over time as the learners’ use of the 
AI coach become more focused on academic purposes rather than on 
social bonds with the AI coach. Hence, the predictive power of social 
presence for L2 enjoyment and learning outcomes tends to be volatile.

5.3.  RQ3: How are learners clustered based on their perceived AI 
presences, gender, and affection for AI’s appearance, and how do they 
differ regarding AI usage data, L2 enjoyment, and actual learning 
outcomes?

The students were formed into three clusters based on their perceived 
AI presences, gender, and affections for AI’s appearance, with Cluster 
1 (with the highest social and cognitive presences and affections for 
AI’s appearance) being in stark contrast with Cluster 2. Based on the 
cluster analysis and subsequent MANOVA results related to Clusters 1 
and 2, in particular, it can be seen that students’ affection for the AI’s 
appearance and social and cognitive presences were largely in line with 
their AI use, enjoyment in learning English, and learning outcomes.

These findings from a different perspective indicate that the CoI 
framework may still hold in AI-supported learning contexts, albeit with 
limited predicting powers. The interaction between the students and the 
AI coach could form a learning community that might increase the 
students’ satisfaction with the AI coach as well as the learning process, 
promote active knowledge processing, and lead to improved performance 
(Garrison, 2017; Garrison & Arbaugh, 2007; Wu et  al., 2017).

As for gender, female students constituted Cluster 1, which was the 
best performing cluster. Although there is a gender stereotype in the 
use of technologies that male students have stronger digital skills and 
more positive attitudes than female students (Li & Kirkup, 2007), female 
students achieved significantly higher learning outcomes than male 
counterparts in this study. This could be because female students tend 
to have more positive attitudes towards foreign languages, find more 
enjoyment, and feel more creative than males in L2 learning, eventually 
developing higher competences in foreign languages (Dewaele et al., 2018).

5.4.  Implications

The present study has implications for future research and practice on 
AI for education in the following ways. First, as AI’s appearance is 
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important for L2 learning, AI developers are suggested to make the 
appearance of AI as appealing and engaging as possible. They are sug-
gested to find out which forms of AI’s appearance (e.g., humanlike or 
cartoon-like) work for learners of different ages, genders, and person-
alities (Randall, 2019). Other factors can be taken into consideration, 
such as colors, sizes, and genders of AI characters (Köse et  al., 2015; 
Randall, 2019).

Second, contrary to intuition, teaching presence associated with AI 
can be counterproductive to L2 learning. High teaching presence may 
be intimidating to learners. Thus, AI designers are suggested to take 
into account this issue when developing the AI characters and modifying 
learner-AI interactions. This is because when learners perceive AI as 
more of a friend than an instructor, they may find this role greatly 
desirable and tend to be more connected to it in L2 learning (Randall, 
2019; Young et  al., 2010).

And third, long-term studies are crucial for the research on novel 
technologies such as AI (van den Berghe et  al., 2019). This is because 
the novelty effect can affect learners’ behaviors, for instance, increased 
interaction time and higher likeability during learners’ initial interactions 
with AI, and consequently bias research findings (Engwall & Lopes, 
2020; Randall, 2019; van den Berghe et  al., 2019). However, with 
increased exposure to new technologies, the novelty effect decreases 
(Leeuwestein et  al., 2020).

6.  Conclusion

As AI technologies are increasingly finding their ways into language 
learning, our understanding of AI-supported language learning is none-
theless limited. Conceptualizing the AI coach as a humanized agent, 
this study applied the CoI framework to investigate how the students’ 
perceived social, cognitive, and teaching presences when interacting with 
the AI coach could support L2 learning, while considering factors related 
to L2 learners’ affect and learning gains. This study identified that the 
students’ cognitive presence and affection for the AI’s appearance sig-
nificantly predicted their L2 enjoyment. Teaching presence was negatively 
associated with L2 learning outcomes while the students’ L2 enjoyment 
was positively related to them. The quality, instead of the quantity, of 
AI usage seemed to matter in AI-supported language learning. In addi-
tion, the students’ social and cognitive presences and their affection for 
the appearance of the AI coach were generally aligned with their usage 
of AI, L2 enjoyment, and learning outcomes. Overall, the CoI framework 
offered a new angle for understanding the human-AI interactions in L2 
learning.
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This present study contributes to the research and practice in 
AI-supported language learning in the following ways. First, this study 
contributes to CoI by extending its usage boundary to human-AI inter-
actions. Previous studies on CoI were predominantly conducted in the 
context of conventional technologies that are incapable of human-like 
processing and logic. Given the increasing use of AI as a humanized agent 
in educational settings, the use of CoI in this study affords us a new 
perspective in the understanding of human-AI interactions in language 
learning and associated effects on L2 learners’ affect and learning outcomes.

Second, this study provides further evidence that substantiates the 
importance of AI’s appearance in affecting L2 learning by showing that 
learners’ affection for AI’s appearance positively predicted L2 enjoyment, 
which in turn positively predicted their actual language gains.

Third, this study contributes new knowledge to our understanding of 
teaching presence in technology-supported learning. Previous studies 
(e.g., Garrison, 2017; Ke, 2010) often emphasized the potentials and 
benefits associated with teaching presence, such as stimulating cognitive 
and social presence and increasing perceived learning performance. 
However, in the scenario of AI-supported language learning, it may be 
a different case. As different roles perceived in AI tend to invoke dif-
ferent affective reactions in learners, high teaching presence may be 
stressful and cause the AI to be perceived as less friendly to the learners, 
eventually leading to a negative influence on learner-AI interactions and 
L2 gains (Randall, 2019).

Nonetheless, the interpretation of the research findings should be 
taken with caution. First, the participants of this study were all Year 1 
primary school students whose social, cognitive, and affective capacities 
may not be as fully developed as learners in older age groups. Their 
perceptions of AI and its role in language learning may be different 
from those in other age groups. Thus, researchers in future studies are 
suggested to validate them in different population groups and different 
settings to examine the generalization of the research findings.

Second, the students’ learning gains could be affected by external 
confounding variables such as their instructors who may unintentionally 
have varying influences on the students’ language learning even if fol-
lowing the same curriculum. Future studies are encouraged to investigate 
the potential roles these variables play in AI-supported language learning 
by conducting sub-group analyses thereof. Third, even though this study 
suggested that students’ affection for AI’s appearance might have an 
influence on L2 learning, little is still known regarding what kind of AI 
can bring the maximal benefit to L2 learners. Future studies are suggested 
to test different looks of AI (e.g., anthropomorphic, cartoon-like, or 
mechanomorphic) so as to identify an ideal one, if there is any, for 
different types of L2 learners.
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Fourth, consistent with other AI technologies reported in previous 
studies, the AI coach in this study could not wholly understand learners’ 
utterances in every interaction, possibly due to the low proficiency levels 
of the early EFL learners or the limited competence of AI algorithms at 
the current stage (Chen et  al., 2020). Future studies are suggested to take 
into consideration the accuracy rates of AI’s feedback so as to gain a more 
in-depth understanding of AI’s effects on language learning. And fifth, 
given that the students completed the survey under the guidance of their 
parents, it is unavoidable that their survey responses could be more or 
less influenced by their parents. Researchers are suggested to control for 
such influence in future studies, if possible, by taking measures such as 
assigning one teacher to explain survey items to all participants.

In spite of these limitations, the current study, involving 327 partic-
ipants and spanning two and a half months instead of a few hours or 
sessions, contributes to the limited but increasing knowledge of human-AI 
interaction in language learning, the research field of which has been 
characterized by short-term case studies, small sample sizes, and less 
reliable indicators of learning gains (Dizon, 2020; Randall, 2019).
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