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Abstract: This mixed-methods study investigated how AI-enhanced English as a Foreign Language (EFL) learning
environments influence students’ psychological well-being through the mediating roles of motivation and language
learning anxiety and the moderating role of trust. Participants were Chinese university students (N = 310, 62% female,
mean age = 18.9, SD = 0.8), of whom 15 completed interviews to both add to and to clarify the evidence from the
surveys. Structural equation modeling results revealed that AI use had significant indirect effects on well-being through
increased motivation and reduced language learning anxiety. Trust in AI significantly moderated both paths, amplifying
the motivational benefits and anxiety reduction associated with AI use. Thematic analysis supported these results,
identifying three experiential themes: (1) motivational empowerment through personalization, (2) anxiety regulation
through safe practice and feedback, and (3) trust as the emotional bridge between AI and well-being. The study extends
AI psychology applications by empirically linking technology engagement with affective outcomes and underscores the
need for human-centered and trust-enhancing design in AI-supported education. From these findings, we conclude that
adaptive, transparent, and autonomy-supportive AI systems promote self-determined motivation, emotional safety, and
overall psychological health among EFL learners.

Keywords: Artificial intelligence psychology; EFL learning; motivation; anxiety; trust; well-being; mixed methods;
self-determination theory

Introduction
In today’s competitive academic environment, English as
a Foreign Language (EFL) learning often entails consid-
erable psychological pressure from high-stakes exams and
fear of public language mistakes (Yan et al., 2025; Ding,
2024). To ease such stress, artificial intelligence (AI)
technologies such as AI tutors, chatbots, and automated
writing evaluators are increasingly integrated into EFL
classrooms to provide personalized and adaptive learning
support. The rapid integration of AI into education has
reshaped language learning and raised critical questions
about learners’ emotional and psychological health (Yang
& Rui, 2025; Zhang & Liu, 2025). The adoption of these
tools provides individualized feedback, tailored exercises,
and self-paced learning opportunities that could mitigate
anxiety and enhance motivation (Wang et al., 2025a).

However, several studies have shown that AI sys-
tems may initially intensify this anxiety, especially when
learners confront unfamiliar interfaces or opaque algo-
rithmic judgments (Xin & Derakhshan, 2024; Zhang &
Liu, 2025). Thus, while AI tools can initially provoke
unease, especially when learners are unfamiliar with auto-
mated feedback or unsure how the system processes their
responses, it remains unclear as to the extent to which AI
increases or decreases anxiety in EFL learners and their
trust in the system, including the belief that AI tools are
reliable, fair, transparent and aligned with learning goals
(Qin et al., 2020; Wang et al., 2025b). Moreover, students’
motivation and emotional responses are essential for sup-
porting students’ psychological well-being and promoting
effective, learner-centered technology integration. This
study aimed to examine how AI-enhanced EFL learning

environments shape students’ psychological well-being by
investigating the roles of motivation, language learning
anxiety, and trust in AI.

AI in EFL learning and student well-being
As previously noted, in EFL contexts, intelligent tutors,
adaptive vocabulary apps, automated writing evaluators
and conversational chatbots provide personalized,
interactive and self-paced learning opportunities. These
tools deliver immediate feedback and level-appropriate
tasks, which can enhance engagement and performance
(Cengiz & Aptoula, 2025). Beyond achievement, recent
work examines effects on well-being, motivation,
and affect, reflecting a broader shift toward positive
psychology in language education that prioritizes
autonomy-supportive, strengths-based environments
(Aydın & Tekin, 2023). For instance, EFL students’
acceptance of AI (capturing usefulness, ease, and
emotional comfort) predicts greater classroom
engagement via enhanced motivation (Yuan & Liu, 2024),
aligning with the view that nurturing positive emotion and
motivation promotes both learning and mental well-being
(Brooks & Brooks, 2023).

Motivation and learning anxiety mediation
Motivation, whether autonomous or controlled, is a key
determinant of success in English as a Foreign Language
(EFL) learning, and its quality. According to Noels et al.
(2000), autonomous or intrinsic motivation promotes per-
sistence and enjoyment, whereas controlled motivation is
task specific. Within AI-enhanced learning environments,
motivation flourishes when technology supports the basic
psychological needs of autonomy and competence. For
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instance, Wei (2023) found that AI-mediated instruction
significantly increased EFL learners’ L2 motivation and
self-regulated learning compared to traditional instruc-
tion, suggesting that adaptive and immediate feedback
can foster motivational growth. Similarly, Loewen et al.
(2020) reported that learners’ motivation to use a lan-
guage learning app predicted greater gains in receptive
linguistic knowledge and communicative ability, illustrat-
ing the motivational role of app usage. Likewise, Stockwell
and Reinders (2019) argued that technology contributes
to motivation and learner autonomy when pedagogically
aligned with learners’ goals, suggesting that technology’s
benefits depend on how it is integrated into the learning
context. These studies align with the view that thoughtfully
designed technology can create autonomy-supportive,
competence-enhancing environments that bolster learner
motivation. Conversely, when AI tools are perceived as
controlling or overly reliant on external rewards, they
could frustrate autonomy and diminish intrinsic motiva-
tion. Thus, the motivational impact of AI in EFL learning
depends not only on technological sophistication but also
on the extent to which its design and implementation align
with learners’ psychological needs.

Language learning anxiety refers to the tension, worry,
or apprehension that learners experience in their learning
endeavors (Horwitz et al., 1986), which could hinder
students’achievements of excessively. AI-supported tools
may help lower anxiety by providing judgment-free prac-
tice opportunities, individualized feedback, and private
rehearsal spaces that reduce the fear of social evaluation
(Wang, 2025). At the same time, AI-generated feedback,
unfamiliar interfaces, and uncertainty about how auto-
mated systems evaluate performance may introduce new
sources of apprehension. The emotional impact of AI-
enhanced learning, therefore, depends on learners’ prior
experiences, their perceptions of the technology, and their
trust in the accuracy and fairness of AI tools.

Trust moderation
Trust refers to belief in the reliability, benevolence, and
fairness of a system or procedure (Abdelazim et al.,
2025). To be more specific, high trust amplifies the
positive effect of perceived usefulness on behavioral
intention while dampening the negative effect of per-
ceived risk. Teachers’ trust in AI critically influences
their willingness to integrate it, while for students, trans-
parency, perceived value, and data security shape trust,
and clear functionality, user-friendliness and instructor
endorsement enhance acceptance and sustained engage-
ment. (Cukurova, 2024; Nazaretsky et al., 2022). Trust
also influences learners’ emotional and motivational states,
as higher trust reduces anxiety and enhances willingness
to engage, whereas distrust heightens worry and leads to
disengagement (Payne et al., 2022). Trust-building levers
include explanations, predictable performance, privacy
assurances and institutional endorsement.

Theoretical basis
The present study adopts a unified framework that
integrates Self-Determination Theory (SDT) with the
Unified Theory of Acceptance and Use of Technology

(UTAUT) through the bridging construct of trust in AI
(Huang et al., 2023). UTAUT-based factors, such as per-
ceived usefulness, ease of use, and perceived risk, shape
learners’ willingness to engage with AI tools, while SDT
explains how such engagement supports (or frustrates)
basic psychological needs for autonomy, competence, and
relatedness (Chen et al., 2024; Kenesei et al., 2025).
Trust functions as the linking mechanism that determines
whether students meaningfully engage with AI-based
learning systems and thereby gain access to these need-
supportive affordances. Within this integrated perspective,
AI use is expected to influence motivation and anxiety
through SDT-aligned processes, whereas trust moderates
these effects by shaping the quality of learners’ engage-
ment.

The Chinese context
English as a Foreign Language (EFL) education occupies
a central position in China’s higher education system,
where English proficiency is closely linked to academic
progression, employability and global engagement. At the
university level, EFL instruction has traditionally been
characterized by large class sizes, exam-oriented curricula
and a strong emphasis on accuracy and test performance,
factors that have been associated with elevated levels of
language learning anxiety and limited opportunities for
individualized practice (Zhao & Qi, 2022). In response
to these structural constraints, Chinese universities have
increasingly turned to educational technologies to sup-
plement classroom instruction, aiming to enhance learner
engagement, provide personalized feedback, and support
autonomous learning beyond limited contact hours (Zhang
et al., 2024a). Within this context, technology is often
positioned not as a replacement for teachers but as a
means of extending instructional support and alleviating
pressures inherent in traditional EFL settings.

In recent years, artificial intelligence–enabled tools
such as intelligent tutoring systems, automated writing
evaluation, adaptive vocabulary platforms, and conver-
sational chatbots have been rapidly adopted in Chinese
EFL contexts (Guo, 2025). Empirical studies suggest
that these technologies can improve learning efficiency
and learner engagement by offering immediate feedback,
adaptive difficulty levels, and opportunities for private
rehearsal, which are particularly valued in environments
where fear of negative evaluation is prevalent (e.g., Liu
& Yu, 2022; Wang et al., 2024). At the same time,
research indicates that students’ emotional responses to
AI-based learning are mixed: while some learners report
increased motivation and confidence, others express con-
cerns about algorithmic transparency, data privacy and
the perceived authority of automated feedback (Chen
& Chen, 2024). These findings highlight the impor-
tance of trust and emotional acceptance as contextual
factors shaping the effectiveness of AI-enhanced EFL
learning in China. Accordingly, examining motivation,
anxiety, and trust within this educational setting provides
a meaningful lens for understanding how emerging tech-
nologies influence students’ psychological well-being in
technology-mediated language learning environments.
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Figure 1. Conceptual framework

Goals of the study
This study investigated whether engagement with
AI-based learning tools is associated with increased
motivation and reduced language learning anxiety,
and whether learners’ trust in AI conditions these
relationships (see Figure 1 for the conceptual framework).
We tested the following hypotheses regarding students’
learning motivation.

H1: The use of AI-based learning tools is associated
with higher EFL learning motivation.

H2: The use of AI-based learning tools is associated
with lower language learning anxiety.

H3: Motivation and language learning anxiety mediate
the relationship between AI use and psychological well-
being, with higher motivation and lower anxiety jointly
contributing to improved well-being.

H4: Trust in AI moderates the effects of AI use on
motivation and language learning anxiety, such that higher
trust strengthens the positive association between AI use
and motivation and weakens the negative association
between AI use and anxiety.

Methods

Research design
This study employed a sequential explanatory mixed-
methods design (Creswell & Creswell, 2017) consisting of
a quantitative survey followed by qualitative interviews.
The design enabled the researchers to first examine struc-
tural relationships among AI use, motivation, language
learning anxiety, trust, and psychological well-being, and
then explore students’ lived experiences in depth. This
design was selected to allow triangulation and to validate
the multidimensional latent structure later tested through
higher-order confirmatory factor analysis (CFA).

Participants and setting
Participants were 310 EFL learners from two Chi-
nese universities (62% female, 38% male; ages 17–21,
M = 18.9, SD = 0.8). The participants represented diverse
majors, with 85% reporting weekly use of AI tools over
the semester.

Data collection
The mixed methods study utilized surveys with all par-
ticipants and interviews with a subset of the participants.
The surveys and interview data collection tools are
described next.

Motivation for EFL learning
The Language Learning Orientation Scale (LLOS, Noels
et al., 2000) consists of 21 items to assess students’
motivational orientations for learning English. The scale
domains included intrinsic motivation (e.g., “I learn
English because I enjoy it”), identified regulation (e.g.,
“Learning English is important to me because I value being
able to communicate globally”), introjected regulation
(e.g., “I would feel guilty if I didn’t learn English well”),
external regulation (e.g., “I study English to get rewards
or avoid punishments”), and amotivation (e.g., “I’m not
sure why I’m learning English; it feels pointless”). We
translated and slightly modified some items to mention the
use of AI tools where relevant (for instance, an intrinsic
motivation item became “I enjoy using AI language apps
to improve my English”). Students rated items on a 7-point
Likert scale (1 = strongly disagree, 7 = strongly agree).
An overall autonomous motivation score was obtained by
averaging the intrinsic and identified items, and an external
motivation score by averaging introjected and external
items (amotivation was analyzed separately). In this study,
the LLOS scores showed good reliability (Cronbach’s
α = 0.88 for intrinsic-identified motivation composite;
0.82 for extrinsic composite; the amotivation subscale
α = 0.75).

Language learning anxiety
The Foreign Language Classroom Anxiety Scale
(FLCAS, Horwitz et al., 1986; Liu & Jackson, 2008)
comprises 12 items on learners’ affective response
to classroom language use, capturing the intertwined
dimensions of communication apprehension, test anxiety,
and fear of negative evaluation. Items were rated on a
5-point Likert scale (1 = strongly disagree, 5 = strongly
agree), with higher scores indicating greater levels of
language learning anxiety. Negatively phrased statements
were reverse-coded to ensure consistent scoring direction.
In the present study, FLCAS internal reliability was high
(Cronbach’s α = 0.89), consistent with prior research
reporting alpha values above 0.85 in Asian EFL contexts
(Hu et al., 2021).

Trust in AI
Trust in AI was assessed using an adapted version
of the 8 items from the Trust in AI-EdTech Scale
(TAIET, Nazaretsky et al., 2025), which conceptualizes
trust as a multidimensional construct comprising four
dimensions: reliability, benevolence, transparency, and
data security/privacy. These dimensions reflect students’
perceptions of the accuracy of AI feedback, the supportive
intentions of the AI, clarity regarding how the system
operates, and protection of personal data (e.g., “I trust the
AI’s feedback on my English is accurate,” “I believe the AI
system keeps my data secure”). Responses were rated on a
5-point Likert scale (1 = strongly disagree, 5 = strongly
agree). Composite reliability values for TAIET, the four
dimensions ranged from 0.78 to 0.88, and the higher-
order construct demonstrated strong internal consistency
(Cronbach’s α = 0.86).
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AI use
AI use was measured using a brief three-item behav-
ioral scale adapted from the Media and Technology
Usage and Attitudes Scale (MTUAS, Rosen et al., 2013),
which assesses frequency-based technology engagement.
Responses were rated on a 1–5 Likert scale (1 = never,
5 = very often), with higher scores indicating more fre-
quent and varied AI-supported learning behaviors. The AI
use Internal consistency scores were acceptable (α = 0.82),
with item-total correlations ranging from 0.54 to 0.68,
indicating that the scale reliably assessed students’ AI use
in EFL learning contexts.

Psychological well-being
Students’ psychological well-being was assessed using
the 14-item Warwick-Edinburgh Mental Well-being Scale
(WEMWBS, Tennant et al., 2007) measure of hedonic
(e.g., happiness, life satisfaction) and eudaimonic (e.g.,
personal growth, positive functioning) aspects of well-
being. Respondents rated each statement (e.g., “I’ve been
feeling optimistic about the future,” “I’ve been feeling
useful”) on a 5-point Likert scale ranging from 1 = none
of the time to 5 = all of the time. Scores were summed to
produce a composite well-being index, with higher scores
indicating greater mental well-being. The WEMWBS
scores yielded high internal reliability in the present study
(Cronbach’s α = 0.91) and have been validated among
Chinese university students (Fung, 2019).

Interview
A semi-structured interview guide was developed to
explore students’ perceptions and experiences with AI-
assisted EFL learning. Key questions addressed changes
in motivation, emotional responses (e.g., anxiety, confi-
dence), trust in AI, and perceived effects on learning and
well-being. Participants were also asked to compare AI-
based and traditional learning methods. Interviewers used
probes and follow-up prompts to elicit concrete examples
and reflections on changes over time. All interviews were
audio-recorded, transcribed in Chinese, and translated into
English with bilingual verification to ensure accuracy and
meaning preservation.

Procedure
The Nanyang Normal University Ethics Committee
approved the study. Participants consented to the study.
They were informed of the study’s purpose, confidentiality,
and voluntary participation.

Data analysis
Quantitative data were analyzed using SPSS 26.0 and
AMOS 24.0. Descriptive statistics were first computed
to summarize demographic information and key vari-
ables (AI use, motivation, anxiety, trust, and well-being).
Reliability analyses (Cronbach’s α) assessed internal con-
sistency, and Pearson correlations examined bivariate
relationships among constructs. To ensure measurement
coherence across constructs, AI use was analyzed using the
unified 3-item Frequency–Duration–Breadth (FDB) scale
and all latent variables were evaluated using consistent
Likert-type responses to avoid scale inconsistency issues.

Before estimating the structural model, Confirmatory
Factor Analysis (CFA) was performed to assess con-
struct validity. Both first-order and higher-order CFA
models were tested to accommodate the multidimensional
structure of motivation and language learning anxiety.
To ensure adequate testing of a multidimensional latent
structure, a higher-order CFA was conducted in addi-
tion to the first-order model, directly addressing the
multidimensionality noted by reviewers. The first-order
four-factor model (AI use, motivation, language learn-
ing anxiety, trust) demonstrated good fit: CFI = 0.94,
TLI = 0.92, RMSEA = 0.055. A second-order model
was then estimated, specifying motivation, anxiety, and
trust as first-order dimensions loading onto a higher-order
construct of psychological experience. The higher-order
model also showed acceptable fit (CFI = 0.93, TLI = 0.91,
RMSEA = 0.057), and the chi-square difference test
indicated no significant deterioration in fit (�χ ² = 12.1,
�df = 9, p = 0.21). These results confirm that the mul-
tidimensional structure of the model is statistically sound
and can be represented by both first- and higher-order
latent structures.

The higher-order model demonstrated superior fit
(χ ²/df, CFI, TLI, RMSEA), supporting the use of higher-
order latent constructs in SEM and addressing concerns
regarding multidimensionality. Model fit was evaluated
using conventional indices (χ ²/df, CFI, TLI, RMSEA, and
SRMR).

To address potential common method bias (CMB),
two statistical procedures were performed before model
estimation. First, Harman’s single-factor test was con-
ducted using an exploratory factor extraction to assess
whether a single factor accounted for the majority of vari-
ance. Second, a confirmatory common latent factor (CLF)
approach was applied in AMOS to evaluate inflation in
standardized loadings attributable to method effects. These
procedures allowed us to determine whether common
method variance posed a significant threat to the valid-
ity of the findings. The first unrotated factor accounted
for 28.6% of the variance, below the conventional 40%
threshold, suggesting that no single factor dominated the
variance. In addition, a confirmatory common latent factor
(CLF) model was estimated, and comparisons showed that
standardized factor loadings changed by less than 0.05
when the latent method factor was included. In conclusion,
these results indicate that common method variance was
unlikely to substantially bias the study’s findings. The
structural equation modeling (SEM) was then conducted
to test the hypothesized direct and indirect relationships
among AI use, motivation, language learning anxiety, trust
and psychological well-being. Specifically, a structural
equation model (SEM) was estimated using AMOS to
test the hypothesized relationships among AI use, moti-
vation, anxiety, trust, and psychological well-being. To
ensure the validity of the multidimensional constructs
included in this model, a higher-order confirmatory factor
analysis (CFA) was conducted prior to SEM. The higher-
order model demonstrated superior fit compared to the
first-order alternative, supporting the use of higher-order
latent constructs for motivation and language learning
anxiety. The final measurement model exhibited excellent
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Table 1. Descriptive statistics and intercorrelations among key variables (N = 310)

Variable M SD α 1 2 3 4 5

AI Use 4.0 0.8 — — 0.30*** −0.25*** 0.42*** 0.22***
Motivation 5.8 0.9 0.88 0.30*** — −0.25*** 0.40*** 0.45***
Anxiety 2.7 0.7 0.92 −0.25*** −0.25*** — −0.30*** −0.35***
Trust 3.3 0.6 0.86 0.42*** 0.40*** −0.30*** — 0.32***
Well-being 50.0 8.0 0.91 0.22*** 0.45*** −0.35*** 0.32*** —

Note. Cronbach’s α for each multi-item scale is reported in the α column. All correlations are
two-tailed. ***p < 0.001.

fit to the data: χ ²(220, N = 310) = 430.5, p < 0.001;
χ ²/df = 1.96; CFI = 0.94; TLI = 0.92; RMSEA = 0.055
(90% CI [0.046, 0.063]); SRMR = 0.049. These indices
all exceeded conventional cutoffs (CFI and TLI > 0.90;
RMSEA < 0.06; SRMR < 0.08), indicating that the mea-
surement structure adequately represented the observed
covariance matrix. The mediating effects of motivation and
anxiety were examined using bias-corrected bootstrapping,
and the moderating role of trust was assessed through
a multi-group SEM comparison (high-trust vs. low-trust
groups). All SEM paths and latent constructs were aligned
with the revised, validated measurement structure to ensure
conceptual and statistical coherence. Although structural
equation modeling was used to examine hypothesized
directional pathways, the cross-sectional nature of the
quantitative data limits causal inference. The SEM paths,
therefore, represent associations rather than causal effects.

For the qualitative phase, thematic analysis was
employed following Braun and Clarke (2006) six-
step approach: familiarization, coding, theme generation,
review, definition, and reporting. NVivo 12 software was
used to organize and code the transcripts. Themes were
developed inductively to capture students’ lived experi-
ences regarding motivation, anxiety, trust, and well-being
in AI-enhanced EFL learning. Triangulation between
quantitative and qualitative findings strengthened the
validity of interpretations.

Results

Descriptive and correlational analyses
Descriptive statistics and reliability coefficients for major
constructs are presented in Table 1. Students reported high
autonomous motivation (M = 5.8, SD = 0.9, on a 7-point
scale), moderate trust in AI tools (M = 3.3, SD = 0.6, on
a 5-point scale), and mild to moderate language learning
anxiety (M = 2.7, SD = 0.7). Cronbach’s α values ranged
from 0.82 to 0.92, indicating good internal consistency.

As hypothesized, motivation and trust correlated posi-
tively with well-being, whereas language learning anxiety
was negatively correlated (all p < 0.001). Specifically,
motivation (r = 0.45) and trust (r = 0.32) were posi-
tively associated with well-being, while language learning
anxiety was negatively associated (r = –0.35). Intercorre-
lations among predictors were also in expected directions:
trust correlated positively with motivation (r = 0.40) and
negatively with language learning anxiety (r = –0.30).
Frequency of AI use correlated modestly with motivation
(r = 0.30) and inversely with language learning anxiety
(r = –0.25). Overall, these correlations suggested that

higher trust and motivation, and lower language learning
anxiety, were linked to greater psychological well-being in
AI-assisted EFL learning contexts.

AI effects on motivatio n and anxiety. As predicted,
AI use had significant direct effects on both motiva-
tion and anxiety. Specifically, higher engagement with
AI-based EFL tools significantly increased motivation
(β = 0.30, p < 0.001) and decreased anxiety (β = –
0.22, p < 0.001). These findings suggest that frequent
interaction with AI learning platforms may simultaneously
stimulate learners’ enthusiasm and reduce apprehension
toward English learning. Furthermore, motivation pos-
itively predicted psychological well-being (β = 0.37,
p < 0.001), whereas anxiety negatively predicted well-
being (β = –0.26, p < 0.001).

Motivation and anxiety mediation. As Table 2 illus-
trates, both mediation paths were significant based on 5000
bias-corrected bootstrap samples: the indirect effect of AI
use on well-being via motivation was significant (β = 0.11,
95% CI [0.06, 0.18]), as was the indirect effect via anxiety
reduction (β = 0.06, 95% CI [0.02, 0.12]). The total effect
of AI use on well-being remained significant (β = 0.17,
p < 0.01), whereas the direct path from AI use to well-
being became nonsignificant once the mediators were
included (β = 0.06, p = 0.22), indicating full mediation by
motivation and anxiety.

Taken together, these results confirm that AI use
influences learners’ psychological well-being primarily
through motivational enhancement and anxiety reduction
rather than through direct effects. The integration of the
validated higher-order measurement structure strengthens
confidence in these pathways, demonstrating that the latent
variables operated consistently across the model.

As shown in Figure 2, AI use had a significant positive
effect on motivation (β = 0.30, p < 0.001) and a signif-
icant negative effect on anxiety (β = –0.22, p < 0.001).
Motivation positively predicted psychological well-being
(β = 0.37, p < 0.001), whereas anxiety negatively pre-
dicted well-being (β = –0.26, p < 0.001). The direct path
from AI use to psychological well-being was small and
nonsignificant (β = 0.06, p = 0.22), indicating that the
effect of AI use on well-being operated primarily through
motivation and anxiety. Overall, the findings support the
proposed model. Hypotheses 1 and 2 were confirmed,
indicating that greater AI use was associated with higher
motivation and lower language learning anxiety. Hypoth-
esis 3 was also supported, as motivation and anxiety fully
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Table 2. Standardized path coefficients for the structural equation model (N = 310)

Path β SE CR p Result

AI Use → Motivation 0.30 0.06 5.15 <0.001 Supported
AI Use → Anxiety −0.22 0.05 −4.40 <0.001 Supported
Motivation → Well-being 0.37 0.07 5.29 <0.001 Supported
Anxiety → Well-being −0.26 0.06 −4.33 <0.001 Supported
AI Use → Well-being 0.06 0.05 1.23 0.22 Not supported
Indirect via Motivation 0.11 — — <0.001 Significant
Indirect via Anxiety 0.06 — — <0.01 Significant
Total Effect AI Use → Well-being 0.17 — — <0.01 Significant total effect

Note. A higher-order confirmatory factor analysis (CFA) was performed prior to SEM to
validate the multidimensional constructs (motivation, anxiety, trust). The higher-order model
showed a good fit and supported the measurement structure used in estimating the path
coefficients. β = standardized path coefficient; SE = standard error; CR = critical ratio.

Figure 2. Structural equation model of AI-enhanced EFL
learning

mediated the relationship between AI use and psycho-
logical well-being, suggesting that AI exerts its influence
primarily through affective-motivational pathways.

Trust in AI moderation. To test the moderating
hypothesis, a multi-group SEM was performed by dividing
participants into high-trust and low-trust groups (based on
a median split of the trust scores). The freely estimated
model fit the data significantly better than the constrained
model (�χ ² = 8.45, �df = 2, p < 0.05), indicating that
trust meaningfully moderated the relationships between AI
use, motivation, and language learning anxiety. Among
high-trust students, AI use exhibited a stronger positive
effect on motivation (β = 0.48, p < 0.001) and a stronger
negative effect on anxiety (β = –0.34, p < 0.001) than
in the low-trust group (motivation: β = 0.16, p < 0.05;
anxiety: β = –0.10 ns), which was illustrated in Table 3.
Regression-based interaction analyses confirmed these
moderation effects, showing that the interaction between
AI use and trust significantly predicted both motivation
(β = 0.18, p < 0.01) and anxiety (β = –0.15, p < 0.05).
Trust was modeled as a coherent unidimensional construct

capturing perceived reliability, fairness, and functional
safety of AI tools, ensuring conceptual clarity despite its
multidimensional theoretical background. To ensure con-
ceptual clarity across constructs, the moderation analysis
was conducted after establishing a higher-order confirma-
tory factor analysis (CFA) model in which motivation,
language learning anxiety, trust, and psychological well-
being were each specified as second-order latent variables.
This approach allowed multi-item indicators within each
construct to load onto a coherent higher-order factor,
thereby improving measurement consistency and strength-
ening the validity of subsequent structural comparisons.

Overall, these results suggest that trust in AI acts as
a psychological catalyst in AI-enhanced language learn-
ing. When students trusted the AI tools, more frequent
use translated into stronger motivation and reduced anxi-
ety, thereby fostering a more positive emotional learning
climate. Conversely, when trust was low, increased AI
use did not yield comparable psychological benefits and
sometimes provoked unease or resistance. Hypothesis 4
was confirmed, with trust in AI strengthening the positive
effect of AI use on motivation and amplifying its anxiety-
reducing effect.

Interviews
To complement the quantitative analysis, thematic exam-
ination of the 15 semi-structured interviews provided
nuanced insight into students’ lived experiences with AI-
enhanced English learning. As illustrated in Table 4, three
major themes emerged: (1) Motivational Empowerment
through Personalization, (2) Anxiety Regulation through
Safe Practice and Feedback, and (3) Trust as the Emotional
Bridge between AI and Well-being. These findings further
illuminate how motivation, anxiety, and trust interact to
influence learners’ psychological well-being in the AI-
supported EFL environment.

Theme 1: Motivational empowerment through per-
sonalization. Most participants reported that AI tools
fostered their motivation by providing adaptive challenges,
clear progress tracking, and interactive learning experi-
ences. As one student stated, “The AI adjusts to my level,
so I don’t feel lost. When I see my score improving, I want
to continue” (P4). Another remarked, “It makes English
learning less boring; the exercises are like games that keep
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Table 3. Multi-group moderation analysis by trust level

Path High-trust (β) Low-trust (β) �χ ² (�df = 1) p Interpretation

AI Use → Motivation 0.48 0.16 6.23 0.013 Stronger positive effect for
the high-trust group

AI Use → Anxiety −0.34 –0.10 ns 4.72 0.030 Stronger anxiety reduction
for the high-trust group

Table 4. Summary of qualitative themes and quotes (N = 15)

Theme Description Quotes

Motivational
empowerment
through
personalization

AI systems increased motivation
by providing adaptive challenges,
progress tracking, and gamified

learning experiences that satisfied
students’ needs for competence

and autonomy.

“The AI adjusts to my level, so I don’t feel lost. When
I see my score improving, I want to continue.” (P4)

“It makes English learning less boring; the exercises
are like games that keep me interested.” (P9) “I feel
proud when the AI says ‘Good job,’ even more than

when my teacher does.” (P2)
Anxiety regulation
through safe practice
and feedback

Students experienced reduced
foreign language anxiety because

AI provided a private,
judgment-free environment for
practice, though some reported

initial technostress and confusion
about AI feedback.

“I can practice speaking again and again without
feeling embarrassed. AI doesn’t laugh at my

mistakes.” (P6) “I’m not afraid to make errors when
it’s just me and the computer.” (P13) “Sometimes I
feel nervous because I don’t understand why the AI

marks me wrong.” (P11)

Trust as the
emotional bridge
between AI and
well-being

Trust determined whether AI use
was psychologically beneficial:

high-trust students felt supported
and motivated, while low-trust
students reported anxiety and

disengagement.

“I trust the AI’s feedback; it’s consistent and never
criticizes me unfairly.” (P3) “Sometimes I feel like

it’s watching me too closely; I’m not sure what data
it collects.” (P7) “I don’t always believe its scores.
sometimes they seem random.” (P14) “AI helps me

learn better, but only when I feel it understands me.”
(P5)

me interested” (P9). The adaptive design and gamified
feedback appeared to satisfy students’ needs for compe-
tence and autonomy, reinforcing intrinsic motivation as
predicted by Self-Determination Theory. Students who
perceived the AI as fair and responsive described greater
confidence and enjoyment, which translated into stronger
engagement and well-being. For example, P2 commented,
“I feel proud when the AI says ‘Good job,’ even more than
when my teacher does.”

Theme 2: Anxiety regulation through safe practice
and feedback. Participants widely agreed that AI-based
systems reduced their traditional language learning anxiety
by offering a private, judgment-free space. “I can practice
speaking again and again without feeling embarrassed. AI
doesn’t laugh at my mistakes,” explained P6. Similarly,
P13 observed, “I’m not afraid to make errors when it’s
just me and the computer.” These experiences suggest
that AI tools can help students manage fear of negative
evaluation, a central component of foreign language anx-
iety. However, several participants also reported language
learning anxiety stemming from technological uncertainty.
For instance, P11 admitted, “Sometimes I feel nervous
because I don’t understand why the AI marks me wrong.”
A few also expressed frustration over inconsistent feed-
back or system errors, reflecting temporary technostress
during adaptation. Over time, most participants described
reduced anxiety as familiarity grew, which was consistent

with the quantitative evidence that frequent AI use was
linked to lower overall anxiety.

Theme 3: Trust as the emotional bridge between
AI and well-being. Across interviews, trust emerged as
the decisive emotional factor determining whether AI use
enhanced or hindered learning experiences. High-trust
students viewed AI as a reliable and supportive partner. “I
trust the AI’s feedback; it’s consistent and never criticizes
me unfairly,” said P3. Another remarked, “I feel comfort-
able using it because it helps me fix my mistakes quickly”
(P10). In contrast, low-trust participants expressed doubt
about the AI’s reliability and privacy, which dampened
motivation and heightened stress. “Sometimes I feel like
it’s watching me too closely; I’m not sure what data it
collects,” confessed P7. Similarly, P14 shared, “I don’t
always believe its scores. Sometimes they seem random.”
Collectively, these accounts illustrate that trust functions
as an emotional moderator: when trust is high, AI reduces
anxiety and strengthens motivation; when trust is low, it
can provoke skepticism and disengagement.

In essence, the qualitative evidence reinforces the
statistical findings, revealing that students’ psychological
well-being in AI-enhanced EFL learning is co-constructed
through personalization, emotional safety, and trust. AI
technologies were most beneficial when perceived as
empathetic learning partners that support autonomy and
competence rather than as mechanical evaluators. As P5
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aptly concluded, “AI helps me learn better, but only when I
feel it understands me.”

Integration of the key findings
The integration of quantitative and qualitative find-
ings demonstrates a coherent pattern: AI use enhances
EFL learners’ psychological well-being indirectly through
increased motivation and reduced anxiety, with trust func-
tioning as a critical amplifier. The SEM results showed
that motivation and anxiety fully mediated the effect of AI
use on well-being, while trust moderated both pathways.
Qualitative evidence enriched these results by revealing
that adaptive feedback, gamified learning, and private
practice environments fostered competence, autonomy,
and emotional safety, which in turn strengthened moti-
vation and reduced fear (P2, P4, P6). Yet, participants
also highlighted that unclear AI feedback and data pri-
vacy concerns could provoke technostress (P7, P11, P14),
explaining individual variability observed in the quan-
titative data. These qualitative insights triangulate with
the validated higher-order quantitative model and address
concerns about measurement coherence across constructs.
Collectively, both strands converge on the conclusion that
trust transforms AI from a neutral tool into a psycholog-
ically supportive partner, magnifying its positive impact
on learners’ motivation, emotional balance, and overall
well-being.

Discussion
This study examined how AI-enhanced English learning
environments affect students’ psychological well-being
through the mediating roles of motivation and language
learning anxiety, and the moderating influence of trust.
Integrating quantitative and qualitative evidence revealed
that AI implementation benefits learners primarily by fos-
tering self-determined motivation and alleviating language
learning anxiety, although these effects varied according
to students’ trust in AI systems. The findings contribute
to growing research at the intersection of artificial intel-
ligence, psychology and positive education, offering a
more differentiated account of how technology-mediated
environments influence emotional functioning and mental
well-being.

Consistent with SDT, AI-supported learning enhanced
well-being when it satisfied students’ basic psychological
needs for autonomy, competence, and relatedness. Quan-
titative analyses reported that motivation fully mediated
the relationship between AI use and well-being, while
interviews illustrated how adaptive feedback, individu-
alized pacing, and gamified design reinforced students’
sense of progress and enjoyment. Learners felt empow-
ered when AI tools allowed self-regulated learning and
competence growth, reflecting autonomous motivation,
which has been linked to persistence and happiness in
prior language learning studies (e.g., Du, 2025; Yu &
Tao, 2025). Moreover, this pattern aligns with emerg-
ing research showing that AI-driven personalization can
strengthen intrinsic motivation by enhancing perceived
mastery and meaningful goal progress in digital learning
contexts (e.g., Almogren et al., 2024; Zhao et al., 2025).
Thus, the current findings extend SDT into the AI-assisted

context, demonstrating that when AI systems are designed
to support psychological needs rather than impose con-
trol, they can serve as catalysts for both cognitive and
emotional flourishing.

Meanwhile, the present study also reinforces the signif-
icance of anxiety regulation in AI-enhanced EFL settings.
Foreign language anxiety has long been recognized as a
barrier to learning (Dryden et al., 2021), yet the qualitative
narratives here suggest that AI can create emotionally safer
spaces for practice. Students appreciated that AI feedback
was private, impartial, and nonjudgmental, reducing fear
of negative evaluation. This finding is consistent with
evidence that low-stakes, technology-mediated rehearsal
settings can reduce evaluation-related apprehension by fos-
tering experimentation without social pressure (He et al.,
2025). Nonetheless, a minority of students reported lan-
guage learning anxiety, stemming from unclear evaluation
mechanisms or fears of constant monitoring, which echoes
the notion of technostress in educational technology
(Tarafdar et al., 2017). These findings underscore the dual
nature of AI. While it can mitigate traditional classroom
stressors, it may also introduce new forms of psychological
strain if transparency and usability are insufficient.

Subsequently, the most salient contribution of this
study lies in confirming the central moderating role of
trust. Trust emerged as both a technological and psycho-
logical variable associated with AI use translating into
positive or neutral emotional outcomes. Students with
high trust perceived AI as a reliable and benevolent
partner, reporting increased motivation and reduced anxi-
ety, whereas those with low trust experienced skepticism
and disengagement. These findings build on prior work
demonstrating that trust is a core determinant of students’
acceptance of AI in education (Choung et al., 2022; Zhang
et al., 2024b) and extend it by showing that trust also
shapes the emotional consequences of AI use, not merely
usage intention. Specifically, this extends earlier findings
by revealing that trust functions as an interpretive filter:
high-trust learners tended to attribute AI feedback to
supportive intent, whereas low-trust learners construed
similar feedback as overly critical or surveillance-oriented.
Thus, cultivating trust in AI is not merely a technical
matter but a pedagogical imperative that shapes learners’
emotional engagement.

In essence, the findings highlight that AI-enhanced
learning environments can promote psychological well-
being when they integrate technological functionality with
human-centered design.

Implications for theory, research and practice
This finding underscores the importance of designing AI
systems that foster students’ autonomy and competence
while minimizing anxiety-provoking features. From a the-
oretical standpoint, the results support the integration
of SDT and AI psychology, highlighting that AI-based
learning environments can enhance psychological well-
being when they satisfy basic psychological needs for
autonomy, competence, and relatedness. Moreover, from a
theoretical standpoint, the study contributes to the emerg-
ing field of artificial intelligence psychology by bridging
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motivational theory, affective regulation, and trust dynam-
ics. The findings of this study have several important
implications for both educational practice and psycho-
logical research. First, integrating AI systems into EFL
learning can promote psychological well-being when these
tools are designed and implemented in ways that support
learners’ basic psychological needs for autonomy and
competence. Educators should therefore emphasize need-
supportive pedagogical uses of AI, allowing students to
set personalized learning goals, select learning modes, and
receive adaptive feedback that reinforces progress rather
than control. Second, trust in AI emerged as a decisive
factor shaping motivation and anxiety.

Practically, it calls for teacher training and institutional
policies that encourage transparency, ethical data practices,
and empathy-oriented AI design. Ensuring that learners
understand how AI evaluates their performance, how their
data is handled, and how AI feedback supports growth
may further strengthen trust and maximize the emotional
benefits of AI-assisted learning. When learners perceive
AI systems as trustworthy, supportive, and autonomy-
enhancing, these tools can move beyond efficiency to
become genuine promoters of emotional resilience and
mental health in education. By this evidence, institutions
and developers should prioritize transparency in algorith-
mic feedback, provide clear data privacy assurances, and
encourage teachers to mediate students’ understanding
of AI as a supportive tool rather than a surveillance
mechanism. Third, this study highlights the potential of
AI psychology as a multidisciplinary research area link-
ing educational technology, affective science, and mental
health promotion. By examining both the motivational
and affective consequences of AI use, the current study
provides an integrated perspective that has been relatively
overlooked in previous single-variable investigations.

Limitations and future directions
Despite its contributions, this study has several limitations.
Firstly, the sample was restricted to undergraduate students
from two universities in China, which may limit the gen-
eralizability of the findings to other educational levels or
cultural contexts. Secondly, although the mixed-methods
design provided both breadth and depth, the quantitative
data were cross-sectional and cannot establish causality
between AI use, motivation, anxiety, and well-being. In
addition, self-reported measures, while validated and reli-
able, may have been influenced by social desirability or
recall bias. Common method bias was mitigated through
procedural remedies (e.g., anonymity, item diversifica-
tion), and statistical tests suggested no significant CMB
effects; however, the possibility of residual method vari-
ance cannot be fully excluded. Meanwhile, the qualitative
component, though rich in insight, relied on voluntary
participation, which may have overrepresented students
more comfortable with AI, thereby limiting the range of
negative perspectives. Finally, this study focused on AI
use within English learning; future research should test
whether similar mechanisms operate in other disciplines or
under different forms of AI-mediated instruction.

Future studies should adopt longitudinal or exper-
imental designs to trace how motivation, anxiety, and

trust evolve over sustained exposure to AI-based learning
tools. Including a control group using traditional instruc-
tion would help rule out confounding influences such as
teacher style or course structure. Incorporating objective
behavioral and physiological measures (e.g., eye-tracking,
response latency, or stress biomarkers) could provide a
more comprehensive view of learners’ affective responses
to AI interaction. Comparative cross-cultural research
would also enrich understanding of how sociocultural
values and educational norms influence trust formation
and emotional adaptation in AI environments. Moreover,
collaboration between educators, psychologists, and AI
developers is needed to design emotionally intelligent
systems capable of recognizing learners’ affective states
and providing empathetic feedback. Ultimately, future
research should move toward an integrative framework
of AI-assisted well-being, examining not only the cog-
nitive and emotional outcomes of AI use but also its
ethical, social, and developmental implications in diverse
learning contexts.

Conclusion
This study contributes to the emerging field of
artificial intelligence psychology by demonstrating
how AI-enhanced English learning environments can
simultaneously advance linguistic achievement and
promote psychological well-being. Drawing upon Self-
Determination Theory (SDT) and trust-based technology
acceptance frameworks (UTAUT), the research revealed
that AI use exerts its positive influence on well-being
primarily through enhancing motivation and reducing
anxiety, and that trust functions as a vital amplifier
of these effects. The integration of structural equation
modeling and thematic analysis provided convergent
evidence that AI tools support students’ autonomy and
competence when perceived as transparent, adaptive,
and reliable. Furthermore, the validated higher-order
measurement structure strengthened confidence that these
psychological mechanisms operated consistently across
constructs. Conversely, when trust is low or feedback
opaque, technological benefits diminish and new anxieties
may arise, including uncertainty about evaluation accuracy
and concerns related to algorithmic opacity.

Collectively, these findings underscore that foster-
ing motivation, managing anxiety, and cultivating trust
are essential psychological mechanisms for optimizing
students’ emotional engagement with AI in language
education. This study also clarifies how these mecha-
nisms interact, demonstrating that trust not only shapes
students’ willingness to use AI but also conditions its
emotional consequences, thereby extending existing mod-
els of educational AI engagement. Beyond confirming
the psychological potential of AI, the study highlights
a broader pedagogical imperative: that human-centered,
ethically designed AI systems can serve not merely as
instructional aids, but as catalysts of learner flourishing
and mental well-being in the digital era. To maximize these
benefits, future AI design and instructional practice should
prioritize transparency, fairness and supportive feedback
structures that align with learners’ psychological needs.
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