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Abstract

This study aimed to determine the effectiveness of the Alexa artificial intelligence voice
assistant in reducing foreign language speaking anxiety and improving cognitive and
metacognitive self-regulated learning strategies among Iranian EFL learners. This applied
quantitative study employed a quasi-experimental pretest—posttest design with a control group.
The statistical population consisted of undergraduate English students at Shahid Bahonar
University of Kerman during the 2024-2025 academic year. Fifty eligible students were
selected through convenience sampling and randomly assigned to an experimental group and
a control group, with 25 participants in each group. During eight intervention sessions, the
experimental group received regular instruction and completed 45 minutes of supplementary
English-speaking practice with the Alexa application after each session, whereas the control
group received only regular instruction. Data were collected using the Foreign Language
Classroom Anxiety Scale and the cognitive and metacognitive strategy subscales of the
Motivated Strategies for Learning Questionnaire. Data were analyzed in SPSS version 26 using

multivariate and univariate analyses of covariance. Multivariate analysis of covariance  How to cite: Allahkarami, A., Dortaj, F., Dana, A.

demonstrated a significant overall effect of the Alexa-based intervention on the combined —(2027). Effectiveness of the Alexa Al Voice
) . . - ] . ) Assistant in Reducing Speaking Anxiety and

dependent variables of speaking anxiety, cognitive strategies, and metacognitive strategies Enhancing Self-Regulated Learning. Cognition,

. N Behavior, Learning, 3(6), 1-20.

(F=266.678, p<0.001, 1>=0.949). After controlling for pretest scores, univariate analyses

showed a significant group effect on speaking anxiety (F=783.578, p<0.001, 1?=0.943),

indicating that Alexa significantly reduced learners’ speaking anxiety. A significant effect was

also identified for cognitive learning strategies (F=141.778, p<0.001, n>=0.751). However, the

intervention did not significantly affect metacognitive learning strategies (F=0.284, p=0.596,

n2=0.006). Alexa can effectively reduce foreign language speaking anxiety by providing a

private, psychologically safe, and nonjudgmental environment and can strengthen cognitive

strategies through repeated practice and immediate interaction. Nevertheless, using a voice

assistant alone appears insufficient for developing higher-order metacognitive strategies. Al-

supported speaking practice should therefore be accompanied by explicit instruction in goal

setting, self-monitoring, reflection, and self-evaluation.

Keywords: foreign language learning, speaking anxiety, Alexa, artificial intelligence, self-
regulated learning, cognitive strategies.
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Extended Abstract

Introduction

The development of oral communicative competence is a central objective of English as a Foreign Language
education; nevertheless, speaking remains one of the most cognitively demanding and emotionally challenging
skills for many learners. Successful oral production requires the simultaneous retrieval of vocabulary and
grammatical structures, organization of ideas, accurate pronunciation, monitoring of speech, and interpretation
of interlocutor feedback under substantial time pressure. Limited linguistic resources, insufficient
opportunities for authentic practice, fear of making mistakes, and low confidence frequently prevent EFL
learners from transforming their declarative linguistic knowledge into fluent spoken performance (Normawati
et al., 2023). Fluency in a second language depends substantially on the automatization of lexical, syntactic,
and phonological processing, which can be developed through repeated and meaningful practice (Segalowitz,
2010). From a skill-acquisition perspective, sustained practice is also necessary for converting explicitly
learned language knowledge into faster, more efficient, and increasingly automatic performance (DeKeyser,
2007). However, conventional EFL classrooms often provide limited individualized speaking time, especially
when teachers must manage large groups and cannot offer immediate feedback to every learner. Speaking
anxiety represents a particularly serious obstacle in this context. Foreign language classroom anxiety is a
situation-specific construct involving communication apprehension, test anxiety, and fear of negative
evaluation (Horwitz et al., 1986). Learners experiencing high speaking anxiety may avoid participation, speak
less frequently, forget familiar vocabulary, produce fragmented utterances, and interpret minor errors as
evidence of low ability. Evidence from Iranian EFL contexts has also indicated that foreign language anxiety
is associated with learners’ self-esteem, achievement motivation, and academic performance (Neisi & Yamini,
2009). The detrimental effect of anxiety can be explained through processing efficiency theory, according to
which worry and task-irrelevant thoughts consume limited working-memory resources and reduce the
efficiency with which individuals perform demanding cognitive tasks (Eysenck & Calvo, 1992). Because
second-language speaking already requires the concurrent management of several cognitive operations,
anxiety can redirect attention away from message formulation and toward concerns about failure or social
judgment. The interaction among anxiety, self-efficacy, cognition, and speaking performance further suggests
that affective barriers may weaken learners’ confidence and interfere with the effective use of linguistic
knowledge (Ma, 2022). This interpretation is also compatible with the affective-filter perspective, which
proposes that anxiety, low motivation, and weak self-confidence can restrict the processing and productive use
of language input (Oller, 1988). Recent research has additionally conceptualized speaking anxiety as dynamic
rather than stable. Its intensity may fluctuate across moments in response to task difficulty, topic familiarity,
lexical availability, interlocutor behavior, and perceived performance quality (Kasbi & Elahi Shirvan, 2017).
Idiodynamic investigations have similarly demonstrated that changes in speaking topics and linguistic
demands may produce rapid variations in anxiety during a single oral task (Khatereh & Elahi, 2020; Saghafi
& Elahi Shirvan, 2020). More recent evidence has shown that anxiety and enjoyment may follow different
moment-to-moment trajectories depending on the complexity of vocabulary and phrase retrieval (Davaribina
& Varghaei, 2025). These findings indicate that low-risk speaking environments may help learners regulate
anxiety at the moment of oral production. Alongside affective factors, self-regulated learning plays a critical
role in successful language development. Self-regulated learners actively establish goals, select strategies,
monitor performance, manage learning conditions, and evaluate outcomes (Zimmerman, 2000). Cognitive
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strategies, such as rehearsal, organization, and elaboration, directly support the processing and retention of
learning material, whereas metacognitive strategies involve planning, monitoring, regulation, and evaluation
of the learning process (Pintrich & De Groot, 1990). Research has demonstrated that cognitive and
metacognitive strategy use is influenced by learners’ beliefs and academic emotions, confirming the
interconnectedness of affective and regulatory processes (Zgheibi Ghanad et al., 2017). Advances in artificial
intelligence have created new opportunities to address these challenges through conversational agents and
intelligent voice assistants. The development of such systems can be traced to ELIZA, one of the earliest
programs designed to simulate natural-language communication between humans and computers
(Weizenbaum, 1966). Subsequent chatbot systems evolved through advances in natural-language processing,
dialogue management, and automated response generation (Bradesko & Mladeni¢, 2012). Conversational
interfaces have since been applied in customer service, retail, mental health, and academic advising (Kuhail et
al., 2023; Oh et al., 2017; Xu et al., 2017). In language education, voice-based assistants such as Alexa are
especially relevant because they enable learners to engage in oral interaction, receive immediate responses,
repeat utterances, and practice privately outside the classroom. Alexa has been used to support self-directed
language learning by offering flexible, accessible, and repeated opportunities for spoken interaction (Dizon et
al., 2022). Its perceived authenticity and personalization may also increase users’ trust, engagement, and
willingness to continue interacting with the system (Alimamy & Kuhail, 2023). Voice-based chatbot
interaction has been associated with improved oral fluency and reduced speaking anxiety among EFL learners
(Azizimajd, 2023), while recent studies have emphasized the potential of artificial intelligence to reduce fear
of speaking by providing a nonjudgmental practice environment (Fauzi et al., 2025; Nadeem et al., 2025).
Al-supported speaking tools may additionally promote confidence, engagement, and opportunities for
autonomous oral practice (Eragamreddy, 2025; Tam, 2025). Artificial intelligence may also support self-
regulated learning through individualized practice, immediate feedback, flexible pacing, and increased learner
control (Abdallah, 2025; Wei, 2023). Nevertheless, metacognitive development may require explicit prompts
for goal setting, monitoring, reflection, and self-evaluation rather than mere access to an intelligent tool (Wu
et al., 2025; Zhang, 2024). Accordingly, the present study examined the effectiveness of the Alexa Al voice
assistant in reducing foreign language speaking anxiety and enhancing cognitive and metacognitive self-
regulated learning strategies among Iranian university EFL learners.

Methods and Materials

This applied quantitative study employed a quasi-experimental pretest—posttest design with an experimental
group and a control group. The statistical population comprised undergraduate students majoring in English at
Shahid Bahonar University of Kerman during the 2024-2025 academic year. Fifty students who were enrolled
in speaking-related courses and had access to a smartphone were selected through convenience sampling. They
were subsequently allocated through a simple random procedure to an experimental group and a control group,
with 25 participants in each group. Before the intervention, the purpose and procedures of the study were
explained to all participants. Participation was voluntary, withdrawal was permitted at any stage, and the
confidentiality of personal information and responses was assured. Speaking anxiety was measured using the
33-item Foreign Language Classroom Anxiety Scale, which is scored on a five-point Likert scale. Cognitive
and metacognitive learning strategies were assessed using the self-regulated learning section of the Motivated
Strategies for Learning Questionnaire. This section comprised 22 items, including 13 items measuring
cognitive strategies and nine items assessing metacognitive strategies. The internal consistency coefficients
obtained in the present study were .80 for speaking anxiety, .83 for cognitive strategies, and .78 for
metacognitive strategies. Content validity was evaluated by five specialists in language education and
educational measurement, and minor revisions were applied based on their recommendations. Both groups
completed the instruments as pretests. The intervention was then implemented across eight sessions. The
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control group continued its regular instructional program, whereas the experimental group received regular
instruction and additionally completed approximately 45 minutes of English-speaking practice with the Alexa
application after each session. Participants in the experimental group used a screen-time monitoring application
and submitted screenshots documenting the duration of their Alexa practice. This monitoring procedure was
limited to confirming adherence and did not involve instructional feedback from the teacher. No participants
withdrew, and all 50 students completed the intervention and posttest assessments. Data were analyzed using
SPSS version 26. Means and standard deviations were calculated for descriptive purposes. The assumptions
of normality, homogeneity of variance, and homogeneity of regression slopes were examined before inferential
testing. Multivariate analysis of covariance was used to evaluate the overall group effect on speaking anxiety,
cognitive strategies, and metacognitive strategies, while separate univariate analyses of covariance were
conducted to determine the effect of the intervention on each outcome after controlling for corresponding
pretest scores.

Findings

The assumption tests supported the use of covariance analysis. Shapiro—Wilk tests were nonsignificant for all
pretest and posttest variables, indicating that the distributions did not significantly deviate from normality.
Levene’s tests were also nonsignificant for speaking anxiety, cognitive strategies, and metacognitive strategies,
supporting the homogeneity of variances across the experimental and control groups. The interactions between
group membership and pretest scores were nonsignificant for all three dependent variables, confirming the
homogeneity of regression slopes. The multivariate analysis of covariance revealed a statistically significant
overall difference between the experimental and control groups on the combined dependent variables, Pillai’s
Trace = .949, Wilks’ Lambda = .051, F(3, 43) =266.678, p < .001, partial n?>=.949. This result indicated that
the Alexa-based intervention had a substantial multivariate effect on the combined outcomes of speaking
anxiety, cognitive strategies, and metacognitive strategies. The univariate analyses showed that, after
controlling for pretest scores, the group effect on speaking anxiety was statistically significant, F(1, 47) =
783.578, p < .001, partial n* = .943. The adjusted posttest mean for speaking anxiety was 88.812 in the
experimental group and 112.188 in the control group, demonstrating substantially lower speaking anxiety
among students who practiced with Alexa. The effect of group membership on cognitive learning strategies
was also statistically significant, F(1, 47) =141.778, p<.001, partial > =.751. The adjusted cognitive-Strategy
mean was 44.298 for the experimental group and 35.222 for the control group, indicating a clear improvement
in the use of cognitive strategies following the intervention. In contrast, the group effect on metacognitive
strategies was not statistically significant, F(1, 47) = 0.284, p =.596, partial n?> = .006. The adjusted means
were 19.962 in the experimental group and 20.158 in the control group, showing virtually no meaningful
difference between the groups. Thus, the intervention produced a very large reduction in speaking anxiety and
a strong improvement in cognitive learning strategies but did not significantly change metacognitive strategy
use.

Discussion and Conclusion

The findings demonstrate that Alexa can serve as an effective supplementary tool for reducing foreign language
speaking anxiety and strengthening cognitive aspects of self-regulated learning. The substantial decline in
anxiety among experimental-group participants may be attributed to the private and nonjudgmental nature of
interaction with a voice assistant. Unlike classroom speaking, interaction with Alexa does not expose learners
to direct peer comparison, visible teacher evaluation, embarrassment, or negative social consequences.
Learners can repeat their responses, pause when necessary, and experiment with unfamiliar language without
feeling that their mistakes will damage their social image. Repeated exposure to this low-risk interaction may
gradually reduce avoidance and increase confidence in oral production. The intervention may also have
reduced the cognitive burden created by anxiety. When learners devote fewer attentional resources to worries
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about criticism or failure, they can allocate more working-memory capacity to retrieving vocabulary,
organizing sentences, and monitoring pronunciation. The significant improvement in cognitive strategies can
be interpreted in relation to the active nature of voice-based interaction. To sustain communication with Alexa,
learners had to retrieve linguistic information, rehearse words and structures, organize their ideas, reformulate
misunderstood utterances, and elaborate responses. Immediate system responses also created short feedback
cycles in which learners could modify their speech and attempt the utterance again. These processes closely
correspond to rehearsal, organization, and elaboration strategies. The absence of a significant effect on
metacognitive strategies suggests, however, that autonomous access to a technological tool does not
automatically develop higher-order regulation of learning. The intervention required participants to spend a
specified amount of time interacting with Alexa, but it did not provide explicit instruction in setting goals
before practice, monitoring strategy use during interaction, recording recurring problems, or evaluating
progress after each session. Monitoring through screen-time screenshots confirmed the quantity of practice but
did not encourage qualitative reflection on the learning process. Consequently, learners may have become
more engaged in direct cognitive processing without becoming more aware of how they planned, controlled,
or evaluated their learning. The findings therefore support a differentiated understanding of Al-assisted self-
regulation: voice assistants can naturally facilitate repeated practice and cognitive processing, but
metacognitive development requires deliberate pedagogical scaffolding. In instructional settings, Alexa should
be integrated with structured activities requiring learners to define session goals, identify target vocabulary or
structures, monitor communication difficulties, record corrective actions, and evaluate their performance after
interaction. Overall, Alexa appears to be a useful, accessible, and efficient supplementary speaking partner for
EFL contexts in which opportunities for authentic oral interaction are limited. Its greatest benefits lie in
lowering affective barriers and increasing active cognitive engagement. Nevertheless, it should not be regarded
as a complete substitute for teachers, human interaction, or explicit strategy instruction. The most effective
model is likely to combine Al-supported private practice with classroom communication, teacher guidance,
and systematic metacognitive training.
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