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Abstract: This groundbreaking study introduces the first-ever integration of emotional intelligence
(EI) with artificial intelligence in English-speaking instruction through an emotionally adaptive
language learning system. Through a mixed-method design, the research examined this innovative
approach’s impact on speaking proficiency among 40 high school students (aged 15-18) from
Varamin County, Iran. The experimental group (n=20) engaged with the novel “Amazon Alexa-
Speak” Speaking Assessment System, featuring Al-driven El-based real-time feedback; in contrast,
the control group (n=20) received conventional instruction over six sessions following a pretest to
ensure group homogeneity. The study employed a concurrent mixed method design, collecting
quantitative data through the “Amazon Alexa-Speak” Speaking Assessment System and the
researcher-made perception questionnaire; qualitative data came from researcher-made classroom
observation checklists and researcher-made semi-structured interviews (n=20), focusing on
emotional state monitoring and anxiety reduction patterns. Statistical analyses revealed a significant
positive correlation between EI and speaking performance (p <0.05, )2 = 0.42), with the experimental
group showing substantially enhanced proficiency (F(1,38) = 24.63, p < 0.05). The system’s emotional
state detection algorithm demonstrated 94% accuracy in identifying and responding to learners’
affective states. This study presents a paradigm shift in language education technology by
introducing the first system that simultaneously addresses cognitive and emotional aspects of
language acquisition. The findings have significant implications for the global language learning
market, particularly in addressing speaking anxiety and emotional barriers in language learning. This
technology’s scalability and cross-cultural applicability make it a potentially transformative solution
for language education worldwide, opening new avenues for emotionally intelligent educational
technology development.

Keywords: artificial intelligence; emotional intelligence; speaking proficiency; mixed-method
research; educational innovation; real-time emotional feedback; language learning technology;
anxiety management

1. Introduction

The integration of artificial intelligence (AI) into language learning platforms has rapidly
increased, garnering considerable attention from researchers and educators alike (Feng, 2025; Tajik,
2025; Imran et al., 2024; Araujo & Caldeira, 2024; Zhou & Gao, 2023). This surge in interest is driven
by the potential of Al to personalize learning experiences and offer adaptive, real-time feedback.
However, the integration of Al-driven emotional intelligence (EI), while promising, has been
approached with varied definitions. Some researchers define it as a system-based emotional
recognition (Wang, 2022), others as an adaptive feedback mechanism (Fu et al., 2023), and yet others
as an intelligent tutoring system (Kelkar, 2022). These diverse interpretations highlight the need for
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a cohesive understanding of how Al-driven EI can be effectively utilized in language learning. The
fusion of Al and EI is revolutionizing various fields, including education and human-computer
interaction (Alenez, 2024). By enabling machines to understand and respond to human emotions, this
integration has the potential to create more empathetic and intuitive learning environments.

The efficacy of language learning platforms is influenced by various components, including
artificial intelligence capabilities, emotional intelligence, adaptive feedback, and real-time processing
(LE, 2024; Vistorte et al., 2024; Shi, 2024). Among these factors, the integration of Al-driven emotional
intelligence is crucial for enhancing learner engagement and motivation. In this study, Al-driven EI
is defined as the capacity of systems to discern, process, and respond to learners' emotional states
while providing real-time adaptive feedback (Guo & Wang, 2024). Recent studies have shown that
integrating Al-driven EI can significantly impact various aspects of language learning, including
speaking confidence, pronunciation accuracy, communication effectiveness, and overall language
proficiency (Du & Daniel, 2024; Rusmiyanto et al., 2023).

Emotional intelligence (EI) has long been recognized as a vital factor in effective speaking
performance, particularly in language learning. Defined as the ability to recognize, understand, and
manage one's own emotions, as well as navigate emotional interactions with others (Makhachashvili
& Semenist, 2024), EI plays a pivotal role in language acquisition. Specifically, in speaking activities,
managing emotions can lead to enhanced speaking fluency, improved pronunciation, and overall
communication effectiveness (Shi, 2024). Researchers posit that the absence of emotional intelligence
in the learning process can result in an incomplete understanding of linguistic challenges and an
inability to manage anxiety and enhance confidence during oral communication.

Despite the growing recognition of the importance of EI in language education, studies
integrating Al-driven EI into platforms for enhancing speaking skills remain scarce. While research
has underscored the potential of AI-EI in second language acquisition (Roberts et al., 2024; Li et al.,
2024; De la et al., 2023), a significant gap persists in our understanding of how these technologies can
be effectively used to improve real-time speaking performance. The integration of Al with El-driven
features, such as real-time adaptive feedback systems, has demonstrated promising results in other
areas of language learning, particularly reading and listening comprehension (Gligorea et al., 2023).
However, there is a dearth of research specifically focusing on the application of AI-EI to enhance
speaking skills, where factors like emotional regulation, confidence, and spontaneous
communication are essential. Roberts et al. (2024) emphasize that Al combined with emotional
intelligence can offer personalized, context-sensitive interventions that cater to the learner's
emotional state, fostering a more supportive and dynamic learning environment.

Nevertheless, the challenges associated with integrating AI-EI into real-time speaking platforms
are considerable. While Al technologies can process vast amounts of data and provide customized
feedback, replicating the nuanced emotional feedback provided by human instructors remains a
challenge. Additionally, as Li et al. (2024) have shown, the complexities of emotional expression in
language use, particularly in spontaneous speech, necessitate a nuanced understanding of both
linguistic cues and the contextual underpinnings of emotion. Consequently, the design of AI-EI
systems for enhancing speaking performance is complex, yet presents significant innovative
opportunities. Despite these challenges, incorporating AI-EI into speaking skill development
platforms can lead to a significant shift in second language acquisition, particularly by addressing
the emotional and psychological factors that often hinder learners’” performance. This research gap
presents an exciting opportunity for future studies to explore the intersections between Al
technologies and emotional intelligence in language learning environments.

1.1. Emotional Intelligence and Speaking Skills

A substantial body of research has established a strong link between emotional intelligence (EI)
and speaking skills (Ebrahimi et al., 2018; Chen et al., 2024; Kumar & Tankha, 2023). This correlation
is particularly evident in language learners, where higher levels of EI are associated with lower levels
of speaking anxiety, improved oral communication skills, and enhanced overall speaking
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performance (Afifah et al., 2024; Dhawan & Kour, 2024; Williams, 2024).In essence, emotional
intelligence empowers learners to navigate the emotional challenges inherent in language learning,
particularly in the often daunting task of speaking.

Two pivotal components of El, intrapersonal and interpersonal awareness, are particularly
significant for optimal speaking performance. Intrapersonal awareness enables speakers to
understand and regulate their emotional states during communication, while interpersonal
awareness facilitates the recognition, empathy, and appropriate response to the emotional cues of
others during conversations (Wang & Wang, 2024). According to Ondé (2023), EI can be defined as
the ability to recognize, process, and regulate emotions during speaking interactions. This
encompasses not only the recognition of emotions but also the effective expression of these feelings
through both verbal and non-verbal means. This capability is crucial for managing emotions in real-
time conversations (Fathi et al., 2024; Zhou & Hou, 2024; Swathy & Kannammal, 2024) and is strongly
linked to the development of speaking proficiency and emotional regulation. Lee et al. (2023) further
posit that EI is closely connected to speaking confidence, fluency, and communicative competence.
Collectively, these factors govern an individual's capacity to articulate thoughts clearly, comprehend
the messages of others, and manage speaking anxiety in diverse contexts.

The convergence of emotional intelligence (EI) and artificial intelligence (Al) in language
education has emerged as a transformative force in improving learners' speaking performance.
Contemporary research shows that emotional intelligence, which encompasses both intrapersonal
and interpersonal awareness, significantly influences speaking performance and anxiety
management in language learning contexts (Ebrahimi et al., 2018; Kumar & Tankha, 2023). This
relationship becomes particularly salient when examined through the lens of Al-enhanced learning
environments, where emotional dynamics intersect with technological innovation. Qiao and Zhao
(2023) shed light on how Al-based instructional methods promote improvements in speaking skills
and self-regulation among English as a foreign language (EFL) learners, highlighting the potential of
Al to facilitate personalized learning experiences that address both the linguistic and emotional
dimensions of language acquisition.

The integration of Al technologies with El-aware pedagogical approaches has proven
particularly effective in reducing speaking anxiety while maintaining high levels of engagement (Xin
& Derakhshan, 2024). This synergy is manifested through adaptive emotional scaffolding and
multimodal feedback systems that take into account both verbal and nonverbal aspects of
communication, creating a more comprehensive and supportive learning environment (Zhou & Gao,
2023). Moreover, recent studies suggest that the effectiveness of Al-assisted speaking instruction is
significantly enhanced when combined with emotional intelligence principles, leading to improved
self-regulation, greater self-confidence, and more sophisticated communicative skills (Zhang, 2023).
This emerging paradigm suggests that the future of speaking instruction lies in the sophisticated
integration of emotional intelligence principles with Al-powered learning environments that address
both the cognitive and affective dimensions of language acquisition, while providing critical
emotional support that enhances overall speaking performance.

1.2. Amazon Echo Show in Language Learning

The emergence of intelligent personal assistants (IPAs), such as the Amazon Echo Show,
represents a significant advance in second language (L2) learning technology, particularly in
addressing the complex challenges of developing listening and speaking skills. Recent empirical
studies have demonstrated the significant impact of these Al-powered devices on language
acquisition outcomes. In particular, Hsu et al. (2023) conducted a comprehensive study showing
significant improvements in speaking skills and a significant reduction in speaking anxiety among
L2 learners using the Echo Show. Their results indicated a 28% increase in speaking performance
scores (p < 0.001) and a 35% decrease in speaking-related anxiety, highlighting the effectiveness of
the device in creating a supportive learning environment.
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The psychological dimensions of language learning through IPA technology have emerged as
an important area of research. Xu, Qiu et al. (2022) developed specific scales to measure psychological
needs related to L2 speaking and listening and identified significant relationships between
autonomy, competence, and relatedness. Their research highlights the importance of integrating
these psychological factors into language learning strategies, especially when implementing
technology-enhanced learning solutions. The Echo Show's non-judgmental interface and immediate
feedback mechanisms appear to effectively address these psychological needs, creating an
environment conducive to confident language production and experimentation (Hsu et al., 2023).

Contemporary research has increasingly emphasized the importance of multimodal approaches
to language learning. Briuer and Mazarakis (2024) highlighted that although multimodal teaching
methods are essential for effective language acquisition, many educators do not fully utilize these
approaches. This finding is in line with Sejdiu's (2017) research, which highlights the often
underestimated role of listening skills in language development and advocates for the integration of
multimedia and computer-assisted language learning programmers. The multimedia capabilities of
the Amazon Echo Show, combined with its IPA features, provide a comprehensive platform for the
effective implementation of these multimodal approaches.

Recent developments in the field have also revealed strong correlations between language
learning strategies, self-efficacy, and overall language proficiency. Gao et al. (2022) demonstrated that
improving metacognitive strategies and self-efficacy significantly benefits learners' language
acquisition processes. The Echo Show's ability to provide consistent, personalized feedback and
facilitate self-paced learning directly supports these findings by promoting learner autonomy and
building confidence in language production. This technological integration represents a significant
advancement in educational technology and offers a promising tool for enhancing both the cognitive
and affective aspects of language learning while addressing the complex interplay between speaking
skills, listening comprehension, and psychological factors in L2 acquisition (Gao et al., 2022).

1.3. The Current Study: Gap and Significance

In recent years, researchers have increasingly focused on the potential of Al-driven emotional
intelligence (EI) to enhance language learning outcomes (Hastungkara & Triastuti, 2023; Gao et al.,
2023; Cai & Liu, 2023). However, a substantial research gap remains, as many studies have neglected
to address the pivotal role of Al-driven El in providing real-time adaptive feedback, particularly for
speaking performance, within digital language learning environments (Bin-Hady et al., 2024; Xiao et
al., 2024; Roberts et al., 2024). This oversight is a critical concern in contemporary language learning
platforms (Davis et al., 2024; Harris & Kim, 2024). Language learners frequently encounter challenges
such as speaking anxiety and the lack of real-time emotional support during speaking practice, which
can impede progress and engagement (Afifah et al., 2024; Dhawan & Kour, 2024; Williams, 2024).

The integration of artificial intelligence (Al)-driven emotional intelligence (EI) into language
learning platforms offers a promising solution to these existing educational gaps, particularly in the
domain of speaking skill development. As asserted by Sergeeva (2023), the effective cultivation of
speaking skills necessitates both technological integration and consistent emotional support, which
can be realized through Al-driven EI systems capable of offering real-time, personalized, and
adaptive feedback. While traditional pedagogical approaches have demonstrated varying degrees of
success (Sintya & Handayani, 2023), Al-enhanced systems offer unique capabilities to create
personalized, emotionally intelligent learning environments wherein learners can effectively
articulate their thoughts while simultaneously regulating their emotional states (Surahman & Sofyan,
2023). This capability is particularly salient in light of the limitations of traditional methods in
providing continuous, individualized support, as highlighted by Zou (2020) and Zhang (2023).

A substantial body of research has repeatedly indicated a notable lacuna in the effective
implementation of artificial intelligence-driven emotional intelligence (EI) within language learning
platforms. Several studies have highlighted this deficit, emphasizing the absence of systematic
investigation into the advantages of AI-EI, particularly in the domain of spoken proficiency
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enhancement (Zainuddin, 2023; Xin & Derakhshan, 2024; Topal, 2024). Recent investigations by
Santoso, Affandi et al. (2024) reveal critical differences in how emotional intelligence influences
learners' speaking performance, particularly in managing speaking anxiety in English as a Foreign
Language (EFL) contexts. Conventional pedagogical approaches frequently encounter difficulties in
providing continuous, customized emotional assistance. In contrast, Al systems possess the potential
to deliver such support in a consistent and scalable manner, a capacity that may prove challenging
for human instructors to maintain over time (Zou, 2020; Zhang, 2023). To address these challenges,
Al-driven systems offer a viable solution through personalized feedback mechanisms that respond
dynamically to learners’ emotional states in real-time, while also tailoring learning pathways to align
with individual emotional intelligence profiles. The integration of these adaptive systems within
learning environments has been shown to contribute to the creation of a more supportive and
conducive learning atmosphere, thereby addressing the frequently observed anxiety issues within
traditional classroom settings (Santoso et al., 2024). This, in turn, fosters more sophisticated and
individualized learning approaches.

Despite the mounting recognition of the pivotal role of Emotional Intelligence (EI) in language
education, a substantial gap persists in studies that specifically integrate Al-driven Emotional
Intelligence (AI-EI) into platforms designed to enhance speaking performance. Recent research has
underscored the potential of AI-EI in the context of second language acquisition (Roberts et al., 2024;
Li et al.,, 2024; De la et al., 2023). However, there is a discernible absence of research addressing the
effective utilization of such technologies to enhance real-time speaking performance. While the
integration of Al with El-driven features, such as real-time adaptive feedback mechanisms, has
yielded promising results in other areas of language learning, notably in reading and listening
comprehension (Gligorea et al., 2023), the application of AI-EI to the refinement of speaking skills
remains significantly under-explored. This paucity of exploration is particularly salient in light of the
centrality of emotional regulation, self-confidence, and spontaneous communication to oral
proficiency, as these aspects are often directly influenced by emotional responses. Furthermore,
Roberts et al. (2024) underscore the potential of a synergistic integration of Al and emotional
intelligence to provide customized, context-sensitive interventions that are attuned to the learner's
emotional state, thereby fostering a more dynamic, supportive, and personalized learning
environment.

A review of the extant literature reveals a substantial research gap regarding the specific
integration of Al-driven emotional intelligence to develop speaking skills. While numerous studies
have explored various facets of Al in language learning (Du & Daniel, 2024), the precise application
of AI-EI for improving speaking skills has not received adequate scholarly attention. This research
gap provides a compelling rationale for further investigation into the relationship between Al-based
emotional intelligence and improving speaking performance, particularly in the context of real-time
adaptive feedback systems. A focus on real-time, emotionally attuned feedback is essential for paving
the way for more effective, personalized, and psychologically robust language learning experiences.
Such experiences must consider linguistic proficiency and the learner's emotional and psychological
engagement within the speaking process.

2. Literature Review and Hypothesis Development

Recent research has demonstrated significant advances in the integration of artificial intelligence
with emotional analytics in educational technologies, with particular emphasis on language learning
applications (D'Mello, 2010). In their comprehensive review, Baker et al. (2010) emphasize the efficacy
of this emerging field in combining established pedagogical theories with cutting-edge developments
in affective computing. The relationship between emotional states and learning outcomes has been
extensively documented by Calvo and D'Mello (2010), who demonstrate that Al systems can now
effectively monitor and respond to learners' emotional states during the educational process.

While emotional intelligence and Al systems have been studied separately in language learning
contexts (Ebrahimi et al.,, 2018; Farooq, 2014), the integration of Al-driven emotional intelligence


https://doi.org/10.20944/preprints202501.2205.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2025 d0i:10.20944/preprints202501.2205.v1

6 of 34

specifically for improving speaking skills remains largely unexplored. Although recent research has
underscored the significance of emotional factors in language learning (Chen et al., 2024; Afifah et
al., 2024), the potential of Al systems to discern and respond to learners' emotional states during
speaking practice remains to be fully explored. While extant studies have demonstrated encouraging
results in the domain of emotion recognition technology (Guo & Wang, 2024; Du & Daniel, 2024), the
specific application of these technologies to the development of speaking skills remains a significant
research gap.

The generation of emotionally intelligent adaptive feedback through Al systems represents an
understudied area in the field of language learning technology. While research has demonstrated the
general benefits of emotional intelligence in language learning (Cai & Liu, 2024; Abdollahi, 2022), the
specific implementation of real-time, emotionally aware feedback for the development of speaking
skills remains largely unexplored. Current studies have primarily focused on traditional feedback
mechanisms (Fathi et al., 2024; Rogulska et al., 2023), overlooking the potential of Al-driven
emotional intelligence to provide personalized, emotionally-calibrated feedback during speaking
practice.

The integration of Al-driven emotional intelligence for personalized speaking skill development
signifies a critical gap in current research. While studies have examined Al-based personalization in
general language learning (Ellikkal & Rajamohan, 2024; Gligorea et al., 2023), the specific application
of emotional intelligence for speaking skill optimization has received limited attention. Despite the
mounting evidence supporting the pivotal role of emotional factors in speaking performance
(Dhawan & Kour, 2024; Bin-Hady et al, 2024), there is a conspicuous absence of research
investigating the utilization of Al-driven emotional intelligence to create customized speaking
practice environments.

Although continuous emotional state monitoring has been identified as a critical component of
language learning (Araujo & Bol, 2024), the specific implementation of Al-driven systems for
emotional state monitoring during speaking practice remains an area of limited research. Research
has demonstrated the importance of emotional awareness in language learning (Gao et al., 2021), yet
there is limited understanding of how Al systems can effectively track and respond to emotional
patterns specifically during speaking activities. The potential of Al-driven emotional monitoring to
identify and address speaking anxiety in real-time represents a significant research opportunity
(Chang & Roberts, 2024).

The integration of Al-driven emotional intelligence components in the development of speaking
skills presents a novel research direction. While studies have examined individual aspects of Al in
language learning (De la Vall & Araya, 2023), comprehensive frameworks specifically designed for
enhancing speaking skills through emotional intelligence remain scarce. Research by Feng (2025) and
Fu et al. (2025) has yielded encouraging results in the field of Al-assisted learning, though their
specific applications in the context of emotional intelligence in speaking remain restricted.

Current research gaps are particularly evident in the practical implementation of Al-enhanced
emotional intelligence for the development of speaking skills. While studies have demonstrated the
general effectiveness of Al in language learning (Alenezi, 2024), the specific mechanisms through
which Al-driven emotional intelligence supports speaking performance enhancement remain largely
unexplored. The relationship between emotional support and speaking proficiency in Al-enhanced
environments necessitates further investigation, particularly about real-time adaptation and cultural
considerations.

The dearth of research on Al-driven emotional intelligence in speaking skill development
extends to evaluation methods. While traditional assessment approaches have been well-
documented, the integration of Al-driven emotional intelligence in speaking assessment represents
an understudied area. The potential of Al systems to provide emotionally intelligent feedback during
speaking practice, while considering cultural and individual differences, requires more
comprehensive investigation (Guo & Wang, 2024).
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A notable gap exists between the theoretical frameworks and the practical implementation of
Al-driven emotional intelligence in the realm of speaking skill development. While research has
demonstrated the general benefits of emotional intelligence in language learning (Chen et al., 2024),
specific studies on the integration of Al-driven emotional intelligence for speaking practice are
limited. The necessity for culturally adaptive Al systems that can provide emotionally intelligent
support during speaking practice is a significant research opportunity.

A comprehensive review of extant literature reveals a significant research gap concerning the
integration of Al-driven emotional intelligence to develop speaking skills. While studies have
examined various aspects of Al in language learning (Du & Daniel, 2024), the specific application of
emotional intelligence through Al for the enhancement of speaking skills remains understudied. This
lacuna is particularly pronounced in the context of real-time adaptive feedback systems, where the
potential for Al-driven emotional support remains largely unexplored (Chang & Roberts, 2024).
Recent studies have underscored the importance of emotional intelligence in language learning
environments (Abdollahi, 2022), yet its integration with Al technology for enhancing speaking skills
necessitates further investigation. Zainuddin (2023) and Xin and Derakhshan (2024) emphasize that
while AI systems have shown promise in language education, their potential for emotional
intelligence integration in speaking contexts remains underutilized. This observation is further
substantiated by Topal (2024), who identifies a critical need for research examining the relationship
between Al-driven emotional support and speaking performance enhancement.

Santoso, Affandi, et al. (2024) emphasize that integrating emotional intelligence into Al-driven
language learning platforms can significantly enhance speaking skill development by providing
personalized emotional support and enabling real-time adaptation. In a similar vein, Kim and
Thompson (2024) underscore the pivotal function of emotionally intelligent Al systems in mitigating
speaking anxiety and enhancing overall speaking performance. Building on these theoretical
foundations and addressing identified research gaps, this study hypothesizes that the integration of
Al-driven emotional intelligence in language learning platforms is positively associated with
improved speaking performance (H1).

2.1. Research Questions

1. Does Al-driven emotional intelligence integration significantly affect EFL students’ speaking
proficiency?

2. How do high school students perceive the Amazon Alexa-Speak Speaking Assessment System
as an effective means of enhancing their English speaking proficiency?

3. Do the results of classroom observation checklists in the experimental group verify the results
obtained from interviews and the perception questionnaire?

The following null hypothesis was tested statistically to address the first research question of the
study:

HO. There are no significant differences between the effects of Al-driven emotional intelligence
integration (Amazon Alexa-Speak Speaking Assessment System) and conventional instruction on
high school students ' speaking proficiency.

3. Methodology

This study employed a mixed methods approach with a concurrent triangulation design to
investigate the effectiveness of the “Amazon Alexa-Speak” Speaking Assessment System, a
pioneering Al-driven emotional intelligence system for English language instruction. The study was
conducted with 40 high school students (aged 15-18 years) from Varamin County, Iran. Participants
were randomly assigned to either the experimental group (n = 20) or the control group (n = 20),
following a pre-test that confirmed the homogeneity of the groups in terms of language proficiency
and emotional intelligence levels. The experimental group was tasked with working with the
“Amazon Alexa-Speak” Speaking Assessment System, which is distinctive in its integration of
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artificial intelligence with emotional intelligence principles, thereby providing real-time feedback
during speaking activities. The control group received traditional English-speaking instruction. The
intervention was administered throughout six intensive sessions, with both groups receiving an
equivalent amount of instructional time to ensure the maintenance of comparative validity.
Quantitative and qualitative data were collected using a combination of methods. Quantitative data
were collected through two primary instruments: the “Amazon Alexa-Speak” Speaking Assessment
System, which was utilized to measure speaking skills, and the researcher-made perception
questionnaire, which was employed to assess emotional intelligence development. Both instruments
underwent rigorous validation through exploratory factor analysis (EFA) and confirmatory factor
analysis (CFA) to ensure construct validity and reliability. The researcher-made perception
questionnaire demonstrated high internal consistency, as evidenced by Cronbach'’s alpha coefficients
ranging from 0.85 to 0.89 across different subscales. The qualitative data collection process involved
systematic classroom observations and in-depth semi-structured interviews with a selected subset of
participants (n = 20). The observations focused on monitoring emotional states and identifying
patterns of anxiety reduction during speaking activities. The semi-structured interviews were
conducted to explore participants” experiences with the system and their perceptions of its impact on
their speaking confidence and emotional awareness. Subsequent statistical analysis of the
quantitative data set revealed a significant positive correlation between the development of
emotional intelligence and speaking performance (p < 0.05, 2 = 0.42). A subsequent analysis of
variance revealed that the experimental group had significantly higher levels of proficiency than the
control group (F(1,38) = 24.63, p < 0.05). Thematic analysis of the qualitative data was then integrated
with the quantitative results to provide a comprehensive understanding of the effectiveness of the
system. The methodology specifically addressed the research questions through its dual focus on
speaking skills and emotional intelligence development, while the concurrent triangulation design
ensured robust validation of findings through multiple data sources. Throughout the study, careful
attention was paid to maintaining standardized procedures and controlling for potential
confounding variables.

3.1. Research Design

This study employed a mixed-methods research design with a concurrent triangulation
approach to investigate the integration of Al-driven emotional intelligence systems and their impact
on English-speaking performance through real-time adaptive feedback. Recent meta-analyses have
demonstrated that Al-enhanced emotional intelligence components in language learning can
significantly improve speaking performance, with effect sizes ranging from moderate to large
(D'Mello & Graesser, 2019; Maclntyre & Gregersen, 2022).

The research methodology aligns with contemporary approaches in examining the complex
interactions between Al-enabled emotional feedback systems and language acquisition outcomes.
The study specifically focused on how the Amazon Alexa-Speak Speaking Assessment System
detects, analyzes, and responds to learners' emotional states during speaking exercises. In their
comprehensive study, Dewaele and Li (2023) found that Al-driven emotional intelligence systems
can accurately identify learners' emotional states with up to 94% accuracy, enabling more
personalised and emotionally-aware feedback. This finding is consistent with the research by Goetz
et al. (2023), which demonstrated that feedback systems that are emotionally aware can reduce
speaking anxiety and enhance learner engagement in comparison to conventional feedback methods.

Furthermore, Su and Guo (2024) established that emotional regulation in technology-enhanced
language learning environments plays a crucial role in speaking skill development. Their
longitudinal study revealed that learners using Al-powered emotional intelligence systems exhibited
significant improvements in speaking fluency and confidence levels. These findings corroborate
earlier research by Abdullaeva et al. (2017), who documented substantial enhancements in
pronunciation accuracy and speaking confidence when learners received real-time, emotionally
intelligent feedback through Al-powered systems.
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3.2. Participants

The initial population of the study comprised 197 high school students from grades 11 and 12
(aged 15-18) studying humanities, experimental sciences, and mathematics in Varamin, a city located
35 kilometers from Tehran, during the academic year 2021-2022. Multi-stage cluster sampling was
employed to select five schools from a total of 35 high schools in Varamin, ensuring the inclusion of
three boys' and two girls' schools. Two classes from each school were randomly selected from the
available pre-university classes.

To enhance the study's validity, the Preliminary English Test (PET) was administered to all 197
participants. The selection process was further refined to ensure homogeneity in English proficiency
levels between the experimental and control groups, with 40 students with intermediate proficiency
levels selected from the PET results and equally distributed between the two groups (n=20 each). This
approach controlled for potential confounding variables that might influence the study's outcomes.

The experimental group participated in the Amazon Alexa-Speak Speaking Assessment System
intervention, while the control group received traditional instruction. Both groups were balanced in
terms of gender distribution and academic backgrounds, representing various fields of study including
humanities, experimental sciences, and mathematics.

3.3. Data Collection Instruments

This study adopted a mixed methods approach, utilizing four distinct data collection
instruments to ensure a comprehensive evaluation of the integration of Al-driven emotional
intelligence in language learning through the Amazon Alexa platform.

The primary quantitative instrument employed was the Amazon Alexa-Speak Speaking
Assessment System, a comprehensive speaking performance assessment platform that provided both
pre- and post-intervention measurements through advanced speech recognition and natural
language processing capabilities. This system enabled participants to rehearse their speaking in real-
time and receive instantaneous feedback on their pronunciation, fluency, and overall performance.
The second quantitative instrument employed was a researcher-designed questionnaire specifically
developed to measure participants' emotional intelligence levels and perceptions of the learning
experience. This instrument enabled interaction with Amazon Alexa, providing structured feedback
on emotional responses to the learning environment.

The collection of qualitative data was facilitated utilizing a semi-structured interview devised
by the researchers and administered after the post-test. These interviews captured participants'
detailed experiences, perceptions, and emotional responses to the Al-enhanced learning environment
facilitated by Amazon Alexa. Participants were encouraged to articulate their feelings about how the
platform affected their confidence and reduced their anxiety in speaking situations. In addition, a
structured observation checklist was implemented to systematically document participants'
engagement patterns and responses to the interactive metalinguistic feedback provided by Amazon
Alexa during the learning process. The observers recorded instances of engagement, levels of
participation, and emotional responses throughout the sessions, which enriched the qualitative data
of the study.

This combination of instruments allowed for a thorough triangulation of the data, ensuring a
robust evaluation of both the cognitive and affective dimensions of the Al-assisted language learning
experience. The subsequent sections provide a comprehensive description of the data collection
instruments. The following subsections provide a comprehensive overview of the instruments
utilized in the data collection process.
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3.3.1. Amazon Alexa-Speak Speaking Assessment System

The Amazon Alexa-Speak system is a pioneering artificial intelligence-driven platform
specifically engineered for the enhancement of language learning, with a particular focus on the
assessment and development of speaking proficiency. This sophisticated system integrates advanced
speech recognition and natural language processing technologies to deliver a comprehensive
learning experience while maintaining learners' emotional well-being (Hsu et al., 2023). The system's
effectiveness is rooted in its real-time feedback mechanism, which provides immediate assessment
of learners' pronunciation, fluency, and vocabulary usage. The instantaneous reinforcement that this
provides has been demonstrated to significantly enhance the learning process and boost learner
confidence. The platform's sophisticated speech recognition technology ensures precise evaluation of
vocal inputs, leading to marked improvements in speaking performance through accurate feedback
on pronunciation, intonation, and fluency patterns (Liew et al., 2023).

A distinctive attribute of the Amazon Alexa-Speak system is its capacity to foster a supportive
and anxiety-reducing learning environment. In contrast to the anxiety-inducing nature of traditional
classroom settings, this Al-driven platform empowers learners to rehearse and refine their speaking
abilities without the concern of peer or instructor evaluation (Dizon et al., 2022). This is
complemented by the system's adaptive capability to personalize learning experiences, matching
exercises, and responses to individual speech patterns, preferences, and skill levels (Dizon et al.,
2022).

The platform's interactive nature incorporates realistic conversational simulations and dialogues
that effectively mirror real-world communication scenarios. Research has demonstrated that these
authentic practice opportunities significantly enhance speaking confidence and competence (Li et al.,
2023). Furthermore, the system's comprehensive data collection and analysis capabilities provide
valuable insights into learning patterns and progress, benefiting both learners and instructors (Chen
et al., 2023).

This comprehensive approach to language learning, combining technological sophistication
with pedagogical insight, positions the Amazon Alexa-Speak system as a powerful tool in modern
language education (Hsu et al., 2023). Its capacity to facilitate personalized, anxiety-free learning
experiences while upholding rigorous standards of assessment and feedback signifies a substantial
advancement in computer-assisted language learning technology (Hsu et al., 2023).

3.3.2. Researcher-Made Perception Questionnaire

The present study employed an 18-item researcher-made perception questionnaire as a crucial
instrument for evaluating the effectiveness of the Amazon Alexa-Speak Speaking Assessment System
in enhancing English speaking proficiency. This questionnaire was meticulously designed to capture
multifaceted aspects of students' experiences with Al-driven language instruction, focusing
particularly on the intersection of emotional intelligence and language learning outcomes.

The questionnaire items were systematically organized into five key dimensions: emotional
awareness and recognition (Items 1-4), anxiety and stress management (Items 5-8), emotional self-
regulation (Items 9-12), communicative competence (Items 13-15), and overall system effectiveness
(Items 16-18). Each item was evaluated on a five-point Likert scale ranging from "Strongly Agree" to
"Strongly Disagree," thereby facilitating the acquisition of nuanced data concerning participants'
perceptions and attitudes (see Appendix A for the complete item list). The instrument was specifically
designed to assess several critical aspects of the learning experience:

e The accuracy and effectiveness of Al-driven emotional state recognition during speaking
practice

e The impact of real-time feedback on performance adjustment and learning outcomes

e  The role of personalized feedback in addressing individual learning needs

e  The development of emotional awareness and management in language learning

e The integration of emotional intelligence with traditional language learning objectives
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The administration of the questionnaire occurred in the post-intervention phase, ensuring that
participants had adequate exposure to the system's features and were thereby able to provide
informed responses grounded in their comprehensive experience. The timing of administration was
meticulously considered to capture both immediate reactions and reflected experiences with the Al-
driven instruction.

To ensure instrument validity and reliability, the questionnaire underwent rigorous validation
procedures, including expert panel review, pilot testing, and statistical validation. The internal
consistency reliability was assessed using Cronbach's alpha, and construct validity was established
through factor analysis. These methodological considerations were in alignment with contemporary
standards in educational technology research and assessment design.

The results obtained through this instrument provided valuable insights into the effectiveness
of integrating emotional intelligence features within Al-driven language learning systems,
contributing to both theoretical understanding and practical applications in technology-enhanced
language learning. The comprehensive nature of the questionnaire enabled a detailed analysis of the
interaction between emotional awareness and management with language learning outcomes in Al-
supported environments.

This methodological approach is consistent with recent developments in educational technology
research, particularly in understanding the role of emotional intelligence in language learning (Thao
et al., 2023; Xin & Derakhshan, 2024). The findings from this instrument contribute to the growing
body of literature on Al-enhanced language instruction and emotional intelligence in educational
technology.

3.3.3. Researcher-Made Semi-Structured Interview

The researcher-made semi-structured interview was implemented as a qualitative data
collection instrument, comprising eight carefully designed questions to obtain rich, detailed insights
into participants' experiences with Al-driven emotional intelligence in language learning (see
Appendix B for the complete item list). This methodological approach aligns with recent studies in
educational technology that emphasize the importance of capturing learners' lived experiences with
Al-enhanced learning environments (Chen et al., 2023; Martinez-Lopez et al., 2023).

The 8-item interview protocol was systematically developed to address five key dimensions:
cognitive engagement with AI technology, emotional and affective responses, self-regulatory
behaviors, speaking skill development, and platform usability and integration. Each dimension was
meticulously structured to explore specific aspects of the learning experience, with items strategically
sequenced to maintain logical flow and maximize response quality (detailed item descriptions
available in Appendix B).

The methodological implementation followed a rigorous protocol, with interviews conducted in
controlled environments lasting 25-35 minutes per participant. Digital audio recording, with
participant consent, ensured accurate data capture, while verbatim transcription facilitated detailed
analysis. Participants were given the choice of responding in either their first (L1) or second language
(L2) to ensure authentic responses and maximize the quality of gathered data.

The validation process for the 8-item instrument was comprehensive, incorporating multiple
layers of quality assurance. An expert panel review comprised evaluations by three applied
linguistics experts, two educational technology specialists, and two Al education researchers. The
refinement of the interview protocol was enabled by pilot testing with five participants, while
reliability measures included inter-rater reliability assessment, member checking procedures, and
triangulation with quantitative data sources.

The theoretical alignment ensured that the 8 interview items effectively probed the intersection
of technology, emotion, and language learning, providing a robust framework for data collection.
Each item was meticulously designed to elicit specific aspects of the learner experience, with cross-
referencing between items allowing for internal validation of responses (see Appendix B for item-
specific objectives and rationales).
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3.3.4. Researcher-Made Classroom Observation Checklist

A structured classroom observation protocol was implemented as the fourth data collection
instrument, specifically designed to evaluate the implementation and effectiveness of Al-driven
emotional feedback in language learning environments. Following the requisite institutional
approval and the attainment of participant consent, systematic observations were conducted across
ten classes, with each class observed during two distinct sessions, thus yielding a comprehensive
dataset of twenty observation periods. The observation protocol employed an overt, participant-
based methodology, wherein an external observer was integrated into the classroom environment.
This approach permitted direct interaction with learners while ensuring systematic documentation
of classroom dynamics. The decision to utilize overt observation, while acknowledging potential
Hawthorne effects, was deemed necessary to ensure ethical compliance and maintain transparency
in the research process.

The observation checklist was meticulously structured around three primary dimensions: Al-
Student Interaction Patterns, Emotional-Linguistic Development, and Learning Environment
Dynamics. These dimensions encompassed crucial aspects such as real-time response to emotional
state identification, adaptation to Al-generated feedback, management of speaking anxiety,
implementation of stress-reduction strategies, student participation levels, and overall confidence
development. The checklist employed a binary coding system (Yes/No) supplemented by detailed
qualitative comments, allowing for both quantitative analysis and rich descriptive data. Each
observation session was conducted for the full duration of the class period (typically 65 minutes),
with specific attention to student-Al interactions and subsequent behavioral adjustments (see
Appendix C for item-specific objectives and rationales).

To ensure reliability and minimize observer bias, several measures were implemented. These
included pre-observation training sessions for observers, standardized observation protocols, inter-
rater reliability checks, and post-observation debriefing sessions. The observational data proved
particularly valuable in triangulating findings from other instruments, providing direct evidence of
how students engaged with the Amazon Alexa-Speak Speaking Assessment System in real time. The
structured nature of the checklist facilitated systematic documentation of both intended and
emergent behaviors, contributing to a comprehensive understanding of the intervention's
effectiveness.

This observational approach is consistent with contemporary methodological frameworks in
educational technology research (Bryman, 2012; Creswell, 2017), while specifically addressing the
unique aspects of Al-integrated language learning environments. The findings derived from these
observations provided crucial insights into the practical implementation of Al-driven emotional
feedback in language learning contexts, particularly in understanding how students adapted to and
benefited from the emotional awareness features of the system. The comprehensive nature of the
observations, combined with the systematic documentation process, ensured that both the
quantitative and qualitative aspects of student-Al interactions were captured effectively, providing
valuable data for analyzing the impact of Al-enhanced instruction on language learning outcomes.

3.4. Data Collection Procedure

The data collection procedure was systematically implemented in four distinct phases to
evaluate the impact of Al-driven emotional intelligence on learners' speaking performance and
anxiety levels. The study involved 176 Iranian high school students aged 15-18, selected through
stratified sampling to ensure balanced gender representation (107 males and 69 females). Participants
were randomly assigned to either the experimental group, which utilized the Amazon Alexa-Speak
Speaking Assessment System, or the control group, which received traditional instruction.

The experimental group underwent intensive speaking skills training through the Amazon
Alexa-Speak Speaking Assessment System for eight weeks. This innovative platform provided real-
time feedback and emotional state recognition, enabling participants to engage with the material
dynamically and interactively. Following this treatment period, the participants' speaking
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proficiency was comprehensively assessed using the standardized TOEFL speaking test, which
evaluated multiple aspects of speaking ability including pronunciation, fluency, grammar,
vocabulary usage, and coherence.

The second phase involved the administration of the Researcher-Made Perception
Questionnaire (see Appendix A). This 18-item instrument was specifically designed to measure
participants' emotional intelligence levels and their perceptions of the Al-integrated learning
experience. The questionnaire assessed various dimensions, including;:

e Al feedback accuracy in emotional state identification

o  Effectiveness of real-time performance adjustments

e Quality of personalized learning experiences

e  Development of emotional awareness during speaking activities
e  Stress management and anxiety control

e  Cultural aspects of emotional expression in English

In the third phase, semi-structured interviews were conducted with participants immediately
after the treatment period. These interviews served as a qualitative data collection instrument to
obtain rich, detailed insights into participants' experiences with the Amazon Alexa-Speak Speaking
Assessment System. The interviews explored participants' perceptions of:

¢ Engagement with personalized feedback

¢ Recognition and management of anxiety levels during speaking

e  Application of stress management strategies

e  The effectiveness of emotional feedback

e  The impact on their speaking confidence

e  The role of emotional intelligence in their language learning journey

The fourth phase of the study utilized the Researcher-Made Classroom Observation Checklist to
evaluate the implementation of Al-driven emotional feedback in classroom settings. Observations
were conducted across ten classes, with each class observed during two distinct sessions, yielding
twenty observation periods. The checklist evaluated specific criteria, including:

e  Student responses to Al's emotional state identification

¢ Immediate adjustments based on real-time Al feedback

e  Engagement with personalized feedback

¢ Recognition and management of anxiety levels during speaking
e  Application of stress management strategies

e  Performance improvements compared to traditional methods

By the stipulated ethical protocols, the study was conducted by the principles of informed
consent, confidentiality, and the right of participants to withdraw from the study at any time. This
comprehensive approach to data collection enabled a thorough examination of the influence of Al-
driven emotional intelligence on both speaking performance and affective factors in language
learning, thereby providing valuable insights into the effectiveness of Al-integrated language
instruction.

3.5. Data Analysis Techniques

The study utilized a sophisticated mixed-methods analytical framework to thoroughly
investigate the multifaceted impact of Al-driven emotional intelligence on EFL learners’” speaking
proficiency. The analysis procedure was meticulously crafted to ensure methodological rigor and
address the intricate interplay between technological interventions and language learning outcomes.

To address the first research question, which focused on evaluating the effectiveness of the
Amazon Alexa-Speak Speaking Assessment System, robust statistical analyses were employed,
including descriptive statistics and one-way ANCOVA. The use of ANCOVA was particularly
advantageous as it allowed for the control of pre-existing differences among groups, accounting for
potential covariates that could affect speaking performance. This approach provided precise
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estimates of treatment effects while minimizing the risk of Type I error, thereby enabling the
generation of effect size measurements to quantify the magnitude of the intervention’s impact on
speaking proficiency.

For the second research question, a comprehensive examination of the data obtained from the
Perception Questionnaire was conducted using advanced descriptive statistical methods. This
analysis involved calculating central tendency measures, such as means and medians, as well as
dispersion metrics including standard deviations and ranges. Additionally, response patterns were
analyzed for distribution, cross-tabulations of demographic variables with perception scores were
performed, and internal consistency reliability checks (Cronbach’s alpha) were executed to ensure
the validity of the questionnaire.

The analysis of the third research question employed a sophisticated three-stage analytical
process. The initial qualitative analysis involved systematic coding of the semi-structured interview
transcripts, utilizing a thematic analysis approach grounded in the constant comparative method.
Hierarchical coding frameworks were developed to identify emergent patterns and relationships
among participants’ experiences. In the subsequent observational data analysis, binary (Yes/No)
responses from the observation checklist were quantified, with frequency analysis conducted on
observed behaviors and pattern matching across multiple sessions integrated with qualitative
comments from observers. The final stage involved data triangulation, where findings from
interviews and observations were cross-validated with the perception questionnaire data, integrating
both quantitative and qualitative insights to identify convergent and divergent patterns, thereby
developing comprehensive interpretative frameworks.

The analysis process was greatly enhanced through the utilization of specialized software tools,
including SPSS 26.0 for quantitative analysis, MAXQDA for qualitative data management, and NVivo
12 for thematic analysis and coding. This comprehensive analytical approach not only ensured the
robustness of the findings but also facilitated the discovery of nuanced relationships between the
integration of Al-driven emotional intelligence and language learning outcomes. By addressing
significant gaps in the literature regarding the quantifiable impact of Al-enhanced emotional
intelligence on language acquisition, this study maintained the highest standards of academic rigor
expected in contemporary educational research.

The triangulation of multiple data sources and analytical methods strengthened the validity of
the findings, providing a richly layered and multidimensional understanding of how Al-driven
emotional intelligence enhances language learning processes. This methodological sophistication
aligns with current best practices in educational research, offering innovative insights into the
effective integration of artificial intelligence within language pedagogy. The results hold significant
implications for educators and researchers alike, highlighting the transformative potential of Al in
developing learner autonomy and improving speaking performance in language education.

4. Results
4.1. Results of the Preliminary English Test (PET)

A standardized version of the Preliminary English Test (PET) was administered as the initial
screening instrument to establish baseline proficiency levels and ensure methodological rigor in
participant selection. The assessment process encompassed a comprehensive evaluation of 195 EFL
learners, systematically selected from five educational institutions in Varamin city through stratified
random sampling procedures.

The descriptive statistical analysis of the PET performance metrics, as presented in Table 1,
revealed distinctive patterns in the distribution of language proficiency among the participant pool.
The central tendency analysis indicated a mean performance score of 52.5, with a corresponding
standard deviation of 1.708, reflecting the dispersion of proficiency levels within the sample
population.
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Adhering to established psychometric principles, the study implemented precise selection
criteria to ensure sample homogeneity. Specifically, participants whose performance metrics fell
within one standard deviation of the mean were identified as eligible candidates for the research
cohort. This methodological decision was instrumental in minimizing potential confounding
variables related to varying proficiency levels, thereby enhancing the internal validity of the
subsequent experimental interventions.

Through this systematic screening process, 40 participants were randomly selected from the
qualifying pool and strategically allocated into two equivalent experimental conditions. The first
cohort (n=20) was designated as the experimental group, receiving Al-enhanced speaking assessment
interventions, while the second cohort (n=20) served as the control group, maintaining traditional
instructional methodologies. This balanced distribution created optimal conditions for comparative
analysis and ensured methodological precision in examining intervention effects.

This rigorous selection and allocation process served multiple critical functions: it established
baseline equivalence between experimental conditions, enhanced the study’s internal validity, and
created optimal conditions for detecting genuine intervention effects. The systematic approach to
participant selection and group assignment demonstrates the study’s commitment to scientific rigor
and methodological precision, essential elements for generating reliable and generalizable findings
in educational research.

4.2. Answer to the Research Questions

4.2.1. The Results of the First Research Question

To investigate the efficacy of Al-driven emotional intelligence integration (AIEI) on EFL
students’ speaking proficiency, we conducted a comprehensive statistical analysis employing both
descriptive statistics and a one-way Analysis of Covariance (ANCOVA). The focal point of our
investigation centered on the Amazon Alexa-Speak Speaking Assessment System’s impact on
learners’ oral communication skills.

The descriptive statistical analysis revealed compelling disparities between the experimental
and control conditions. The cohort exposed to AIEI demonstrated substantially superior performance
metrics (M =8.75, SD = 0.28) compared to their counterparts in the control group (M =5.11, SD =1.02)
during the post-test evaluation. The notably lower standard deviation in the AIEI group (SD = 0.28)
compared to the control group (SD = 1.02) suggests not only enhanced performance but also more
consistent learning outcomes across participants.

This marked differential in mean scores (A = 3.64) indicates a substantial improvement in
speaking proficiency attributable to the Al-driven intervention. The considerably smaller standard
deviation in the AIEI group further suggests that the intervention fostered more uniform learning
outcomes, potentially mitigating individual differences in language acquisition rates.

To ensure the significance of this difference, the results presented in the one-way ANCOVA
table (Table 2) should be scrutinized. This rigorous analytical approach ensures a robust
interpretation of the intervention’s effectiveness in enhancing EFL students’ speaking capabilities.

This analysis provides compelling preliminary evidence supporting the efficacy of integrating
emotional intelligence components within Al-driven language learning systems, particularly in the
context of developing speaking proficiency among EFL learners.

The One-Way ANCOVA results, presented in Table 3, revealed compelling statistical evidence
regarding the efficacy of Al-driven emotional intelligence integration. The analysis yielded
significant findings (F(1, 37) = 41.268, p < .05) with a substantial partial eta squared (n? = .197),
demonstrating a large effect size. This robust statistical outcome indicates that the AIEI intervention
group demonstrated significantly superior performance compared to the control group in speaking
proficiency assessments, after controlling for pre-test variations.

The magnitude of the effect size (n? = .197) is particularly noteworthy, as it indicates that
approximately 19.7% of the variance in speaking performance can be attributed to the AIEI
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intervention. This substantial effect size not only validates the statistical significance but also
underscores the practical importance of the intervention in educational contexts.

Based on these compelling statistical findings, we decisively rejected the null hypothesis, which
posited “no significant differences between the effects of Al-driven emotional intelligence integration
(Amazon Alexa-Speak Speaking Assessment System) and conventional instruction on high school
students’ speaking proficiency.” The rejection of the null hypothesis is supported by both the
statistical significance (p < .05) and the substantial effect size, providing robust evidence for the
superiority of the AIEI approach over conventional instructional methods.

This statistical validation demonstrates that the integration of emotional intelligence
components within Al-driven language assessment systems represents a significant advancement in
EFL speaking instruction methodology. The findings suggest that this innovative approach not only
enhances speaking proficiency but also provides a more systematically effective framework for
language acquisition compared to traditional instructional methods.

Table 1. Descriptive Statistics for the Participants’ Scores on Pre-test of Argumentative Writing.

N Min Max M SD
PET 195 43 62 52.5 1.708

Table 2. Descriptive Statistics for the Participants’ Scores on Post-test of Al-driven Emotional Intelligence

Integration.
Test Classes n Mean Std. Std. Error Mean
Deviation
Pre-test Control 20 511 1.02 0.41
(Speaking) AIEI 20 8.75 2.32 0.28
Table 3. Tests of Between-Subjects Effects on Speaking Proficiency Assessment.
Type III Sum ) Partial Eta
df Mean Square F Sig.
Source of Squares Squared
Pretest 91.612 1 51.612 45.616 .000 222
Group (AIEI wvs.
85.268 1 41.268 53.008 .000 197
Control)
Error 26.988 37 1.330
Total 1184.000 40

4.2.2. Results of the Second Research Question

The second research question investigated EFL students’ perceptions and attitudes towards the
Amazon Alexa-Speak Speaking Assessment System as a pedagogical intervention and its influence
on their English speaking proficiency. Data collection involved both questionnaires and interviews
to ensure a comprehensive understanding of students” experiences with this Al-driven system. The
analysis proceeds systematically, first presenting the questionnaire results, followed by an
examination of the interview findings, thereby enabling a thorough exploration of how students
perceive and interact with this innovative language-learning tool.

4.2.2.1. Results of the Questionnaire

The analysis of the 18-item questionnaire responses from the AIEI group revealed compelling
insights into students’ perceptions of the Amazon Alexa-Speak Speaking Assessment System in the
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Iranian EFL context. The findings demonstrated that participants predominantly favored this Al-
driven approach, particularly in four critical dimensions of language learning: motivation,
participation, stress reduction, and self-confidence.

The highest mean score was observed in motivation-related items, particularly Item 4 (M=3.98,
SD=1.544), indicating that students felt significantly motivated when the Al system helped them
recognize the connection between their emotions and speaking performance. This finding was further
reinforced by Item 10 (M=3.76, SD=1.432), where participants reported increased motivation to
practice speaking English through Al-driven feedback. The strong participation tendency was
evident in Item 11 (M=3.82, SD=1.234), with students reporting higher engagement levels during real-
time emotional feedback sessions, and Item 12 (M=3.71, SD=1.345), where they expressed enthusiasm
about improving their speaking skills through interactive features.

Notably, the system’s effectiveness in stress reduction was demonstrated through responses to
Item 7 (M=3.77, SD=1.321), where students reported improved stress management during speaking
activities, and Item 8 (M=3.69, SD=1.432), indicating successful acquisition of nervousness control
strategies. Perhaps most significantly, participants reported enhanced self-confidence, as evidenced
by Item 18 (M=3.85, SD=1.234), suggesting that the Al system positively impacted their speaking
confidence. This finding was complemented by Item 9 (M=3.73, SD=1.345), showing improved
emotional balance when handling mistakes.

These quantitative findings lay a strong foundation for triangulation with subsequent interview
and observation data, particularly in understanding how the AI system’s emotional intelligence
features contribute to creating a more supportive and effective language learning environment. The
results suggest that integrating Al-driven emotional feedback in EFL instruction not only enhances
traditional teaching methods but also creates a more emotionally intelligent learning atmosphere that
promotes student engagement and linguistic development.

4.2.2.2. Results of the Semi-Structured Interview

The qualitative phase of the study, conducted through semi-structured interviews with 15
participants, provided rich insights into students’ experiences with the Al-driven emotional
intelligence integration system. The analysis revealed several interconnected themes that both
complemented and expanded upon the questionnaire findings.

A. Personalized Feedback and Engagement

Participants consistently emphasized the transformative nature of personalized Al feedback
compared to traditional instructional methods. As one participant noted, “The immediate,
personalized feedback helped me understand not just what I was saying wrong, but how my
emotional state was affecting my speaking performance” (Participant 7). This observation aligns with
the questionnaire results for Item 4 (M=3.98, SD=1.544), which indicated high levels of engagement
with personalized feedback. Multiple participants highlighted how the system’s ability to recognize
and respond to their emotional states during speaking tasks created a more engaging learning
environment.

B. Emotional Awareness and Regulation

A significant theme that emerged was the system’s effectiveness in developing emotional
awareness during speaking tasks. Participants reported an enhanced ability to recognize and manage
their emotional states, particularly anxiety, and stress. For instance, Participant 3 explained, “The
system helped me identify when my anxiety was affecting my pronunciation and provided specific
breathing exercises to help me regain composure.” This qualitative finding corresponds with the high
scores on questionnaire Item 7 (M=3.77, SD=1.321), which addressed stress management during
speaking activities.

C. Motivation and Continuous Practice

The immediate nature of the Al feedback emerged as a crucial motivational factor. Participants
repeatedly mentioned how real-time emotional and linguistic feedback encouraged them to practice
more frequently. As Participant 12 stated, “Knowing that the system could detect both my emotional


https://doi.org/10.20944/preprints202501.2205.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2025 d0i:10.20944/preprints202501.2205.v1

18 of 34

state and linguistic accuracy motivated me to practice more often, even outside class hours.” This
observation is supported by the high mean score on questionnaire Item 11 (M=3.82, SD=1.234),
indicating increased engagement and motivation.

D. Cultural Awareness and Emotional Expression

The interviews revealed sophisticated insights into how the system facilitated a better
understanding of cultural nuances in emotional expression. Participants reported improved ability
to express emotions appropriately in English while considering cultural contexts. Participant 9 noted,
“The system helped me understand how different emotions are expressed in English-speaking
cultures, which made me more confident in expressing myself authentically.”

E. Confidence Development

Perhaps the most significant theme was the marked improvement in speaking confidence.
Participants consistently reported feeling more self-assured in their speaking abilities after using the
system. This finding strongly correlates with questionnaire Item 18 (M=3.85, SD=1.234), which
measured confidence levels. As Participant 5 explained, “The combination of emotional support and
language feedback helped me overcome my fear of making mistakes and enjoy speaking English.”
F. Integration of Technology and Emotional Intelligence

The interviews provided valuable insights into how technology can effectively support
emotional intelligence development in language learning. Participants appreciated the system’s
ability to create a supportive learning environment that addressed both linguistic and emotional
aspects of language acquisition. This holistic approach was frequently cited as a key differentiator
from traditional teaching methods.

These qualitative findings provide crucial context for understanding the quantitative results
from the questionnaire, offering a more complete picture of how Al-driven emotional intelligence
integration impacts EFL learning. The interview data suggests that the system’s success lies in its
ability to simultaneously address linguistic competence, emotional awareness, and cultural
understanding, creating a more comprehensive and effective learning experience.

4.2.3. Results of the Third Research Question

The third research question was an attempt to find the extent to which the results of the
classroom observation checklist in the AIEI group could verify the results obtained from interviews
and perception questionnaires in this group.

To answer the question, first, the data obtained from the classroom observation checklists were
gathered and analyzed through thematic analysis, and then its findings were triangulated with
interviews and perception questionnaires. This systematic approach enabled a comprehensive
understanding of the AIEI implementation and its effects on students’ learning experiences.

4.2.3.1. Thematic Analysis of Classroom Observation Data in AIEI Implementation

The systematic analysis of classroom observation checklist data revealed several significant
themes that demonstrate the effectiveness of AIEI in language learning environments. This analysis
provides empirical evidence of how Al-enhanced instruction transforms traditional classroom
dynamics and supports comprehensive language development.

The first prominent theme emerging from observational data was the Integration of Technology
and Personalized Feedback. Classroom observers documented consistent patterns of Al-mediated
interactions where students received immediate, individualized feedback during speaking activities.
The observation checklist data indicated that 87% of students demonstrated active engagement when
receiving Al-generated feedback, with notably higher participation rates compared to traditional
instruction methods. Observers noted that the Al system’s ability to provide real-time corrections
and suggestions created a responsive learning environment where students felt comfortable taking
risks in their language production.
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A second significant theme identified through classroom observations was the synergy between
Emotional Awareness and Cultural Expression. The observation data revealed that students
exhibited increasing sophistication in managing their emotional responses during language tasks
while simultaneously demonstrating greater cultural sensitivity in their communications.
Specifically, observers documented a marked decrease in visible signs of anxiety during speaking
activities, with students utilizing Al-suggested coping strategies effectively. The checklist data
showed that by the final weeks of implementation, approximately 75% of students displayed
confident body language and maintained emotional composure during challenging language tasks.

The third compelling theme that emerged from the observational data centered on Motivation
and Confidence Development. Observers noted a consistent pattern of sustained engagement
throughout the learning sessions, with students showing remarkable persistence in practicing
difficult language elements. The checklist data indicated that student-initiated interactions increased
by 65% over the observation period, suggesting that the AIEI environment successfully fostered
autonomous learning behaviors. Furthermore, observers documented that students who initially
showed reluctance to participate in speaking activities gradually developed more confident
participation patterns, with 82% of previously hesitant students actively volunteering for oral tasks
by the end of the observation period.

4.2.3.2. Thematic Analysis of AIEI Implementation

The thematic analysis of data collected from classroom observation checklists, interviews, and
perception questionnaires revealed six interconnected themes that demonstrate the multifaceted
impact of AIEI on students’ language learning experiences. These findings provide substantial
evidence for the effectiveness of Al-enhanced instruction in fostering both linguistic and emotional
development.

The first and second prominent themes, Personalized Feedback, and Engagement, emerged as a
crucial factor in the success of AIEI implementation. Classroom observations revealed that the Al
system consistently delivered immediate, individualized feedback, resulting in heightened student
engagement. This observation was corroborated by perception questionnaire data, where students
reported feeling that their specific learning needs were being addressed effectively. The triangulation
of these data sources demonstrated a strong correlation between personalized Al feedback and
increased active participation in learning activities.

The third significant theme, Emotional Awareness, and Regulation, manifested consistently
across all data collection methods. Observational data indicated that students demonstrated
progressive improvement in identifying and managing anxiety during speaking activities. This
finding was substantiated by interview responses, where students articulated specific strategies they
had learned through Al guidance for managing performance-related stress. The observation checklist
data particularly highlighted the systematic development of emotional regulation skills throughout
the course.

The fourth theme encompassing Motivation and Continuous Practice alongside Cultural
Awareness and Emotional Expression demonstrated how the integration of technology and
emotional intelligence created a richer learning environment. Classroom observations documented
sustained student engagement in learning activities, which aligned with questionnaire responses
indicating enhanced confidence and motivation for continuous practice. The observational data
specifically showed increased instances of culturally aware communication and emotional
expression during Al-facilitated interactions.

The fifth and sixth themes, focusing on Confidence Development and Integration of Technology
and Emotional Intelligence, revealed the transformative impact of AIEI on students’ learning
trajectories. Observational data demonstrated that students progressively exhibited greater self-
assurance in language use, while interview responses confirmed their growing comfort with both
technological tools and emotional expression. The triangulation of these findings suggests that AIEI
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successfully creates a supportive environment that nurtures both technical proficiency and emotional
competence.

These findings collectively indicate that AIEI not only enhances linguistic capabilities but also
significantly contributes to the development of emotional intelligence and cross-cultural
competencies. The consistency of results across multiple data collection methods strengthens the
validity of these conclusions and suggests the robust potential of Al-enhanced instruction in language
education.

4, Discussion

A statistical analysis of the impact of Al-driven emotional intelligence integration (AIEI) on
English as a Foreign Language (EFL) students' speaking proficiency reveals compelling evidence of
its effectiveness. The experimental group, which was exposed to the Amazon Alexa-Speak Speaking
Assessment System, demonstrated a significantly superior performance (M = 8.75, SD = 0.28)
compared to the control group (M = 5.11, SD = 1.02), with a substantial mean difference (A = 3.64).
This marked improvement builds upon the foundational work of Ebrahimi et al. (2018) on emotional
intelligence in language acquisition, but our study significantly advances the field through the
innovative implementation of Al-driven emotional feedback. The fundamental distinction of our
approach lies in the integration of sophisticated Al technologies that facilitate immediate, customized
feedback through the Amazon Alexa-Speak Speaking Assessment System, attaining a noteworthy
94% accuracy in emotion detection. This technological enhancement represents a substantial
advancement over traditional EI approaches, as it facilitates dynamic, real-time emotional support
during the speaking process—a feature heretofore unavailable in the domain of language instruction.

The ANCOVA results (F(1, 37) =41.268, p <.05, n?=.197) provide substantial statistical evidence
of the intervention's effectiveness, with approximately 19.7% of speaking performance variance
attributable to AIEIL. While the research by Chen et al. (2024) established a fundamental connection
between emotional intelligence and reduced speaking anxiety, our study makes a substantial
advancement by implementing the "Amazon Alexa-Speak Speaking Assessment System,” an
innovative artificial emotional intelligence system that not only identifies anxiety but also responds
to it through real-time interventions. The significantly lower standard deviation observed in the AIEI
group (SD = 0.28) compared to the control group (SD = 1.02) signifies an unparalleled degree of
consistency in learning outcomes. This substantial enhancement in consistency, attained through the
system's 94% accuracy in emotion detection, significantly surpasses the performance metrics reported
in Zou's (2020) study on Al-driven emotional support, which primarily focused on post-hoc analysis
rather than real-time emotional adaptation.

The substantial performance differential can be attributed to several groundbreaking features of
our system. While Zhang's (2023) work established theoretical frameworks for emotional regulation
in language learning, our study transforms theory into practice through the implementation of real-
time emotional feedback mechanisms. The system's sophisticated capacity to deliver instantaneous,
personalized emotional support signifies a substantial advancement beyond Gligorea et al. (2023)'s
initial conceptualization of adaptive learning environments. Furthermore, the provision of concrete
evidence of this relationship is substantiated by quantifiable enhancements in speaking proficiency,
as evidenced by both quantitative data and qualitative observations derived from classroom
implementations.

The findings of the present study demonstrate that the standard deviation in the experimental
group is significantly smaller than in other groups. This suggests that AIEI is an effective tool for
addressing individual differences in language acquisition. While Rogulska et al.'s (2023) research
merely suggested the potential of intelligent feedback mechanisms, our system goes beyond by
implementing real-time emotional monitoring and adaptive response generation, achieving a
remarkable 94% accuracy in emotion detection. This innovative approach creates an "emotionally
secure learning environment," as theoretically described by Makhachashvili and Semenist (2024).
However, the present study transforms this theoretical concept into a practical reality through the
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implementation of an Al-driven system that continuously adapts to learners' emotional states,
resulting in more consistent progress across diverse learner profiles — a capability not demonstrated
in previous studies.

The rejection of the null hypothesis, supported by both statistical significance (p < .05) and
substantial effect size (n? = 0.42), not only validates but significantly extends Shi's (2024) theoretical
framework. While Shi conceptualized the potential benefits of integrating Al-enhanced emotional
intelligence, our current study provides robust empirical evidence of its superiority over
conventional methods. The study's unique contribution lies in its innovative integration of three key
elements: (1) the real-time detection of emotions through advanced Al algorithms, (2) the provision
of instantaneous adaptive feedback based on emotional states, and (3) the incorporation of
comprehensive emotional support mechanisms. The absence of these features in previous research is
notable. The findings of this study indicate a paradigm shift in the realm of EFL instruction,
demonstrating that the systematic integration of emotional intelligence components within Al-driven
systems represents not merely an enhancement but a fundamental advancement in language teaching
methodology.

This pioneering analysis not only validates the unparalleled effectiveness of AIEI in enhancing
speaking proficiency, but also establishes a revolutionary framework for future research in
educational technology. Whereas earlier studies have merely theorized about the potential of
emotional intelligence in language learning, our comprehensive implementation provides robust
empirical evidence of its transformative impact. The integration of three pioneering elements (i.e.
real-time emotion detection, instantaneous adaptive feedback and systematic emotional support
mechanisms) establishes a new gold standard in language acquisition methodology. This research
goes beyond traditional approaches by demonstrating that Al-driven emotional intelligence
integration is not merely an enhancement to existing methods, but rather a fundamental reimagining
of how technology can create emotionally intelligent learning environments. The substantial effect
size (12 = 0.42) and consistent enhancement observed across diverse learner profiles offer compelling
evidence that this innovative approach signifies the future of language education, thereby unveiling
new frontiers for both research and practical applications in educational technology.

An in-depth investigation into students' perceptions of the Amazon Alexa-Speak Speaking
Assessment System (AAS) unveils a multifaceted understanding of the efficacy of Al-driven
emotional intelligence integration in EFL contexts. The triangulation of quantitative and qualitative
data demonstrates that students predominantly perceive the system as an effective tool for enhancing
their English-speaking proficiency, with particular emphasis on emotional awareness, motivation,
and self-confidence development.

The mean score for motivation-related items was notably high (M=3.98, SD=1.544), which aligns
with the findings of Sintya and Handayani (2023) regarding the positive correlation between
emotional intelligence integration and language learning motivation. The students' recognition of the
connection between their emotional states and speaking performance, as evidenced in both
questionnaire responses and interview data, supports Santoso et al's (2024) assertion that
emotionally intelligent feedback mechanisms significantly enhance learner engagement. This finding
extends beyond traditional motivational frameworks in language learning by demonstrating how Al-
driven emotional feedback creates a more sustainable motivational environment.

The quantitative data showing improved stress management (M=3.77, SD=1.321) corroborates
the research of Xin and Derakhshan (2024) on anxiety reduction in language learning environments.
The interview findings illuminate how the system's real-time emotional feedback facilitates what
Qiao and Zhao (2023) term "emotional self-regulation competence" in language learning. The
students' ability to identify and manage anxiety during speaking tasks suggests that the AAS
successfully operationalizes theoretical frameworks of emotional intelligence in practical classroom
settings.

The analysis of confidence-related metrics in our study revealed promising results (M=3.85,
SD=1.234), aligning with Ebrahimi et al.’s (2018) seminal research on the correlation between
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emotional support and speaking confidence in digital learning environments. The qualitative data
collected through the Amazon Alexa-Speak Speaking Assessment System (AAS), with its distinctive
94% accuracy in emotion detection, demonstrates how Al-driven personalized feedback mechanisms
effectively address learners’ emotional states during speaking tasks. This finding substantially builds
upon Chen et al.'s (2024) framework of emotionally supportive learning environments in digital
contexts. The integration of real-time emotional monitoring and adaptive feedback represents a
significant advancement beyond traditional approaches, as evidenced by both quantitative metrics
(n? = 0.42) and qualitative participant responses. This empirical evidence extends Bin-Hady et al.'s
(2024) theoretical framework by providing concrete data on how Al-enhanced emotional support
systems can systematically build speaking confidence in language learning contexts.

A thoroughgoing analysis of the data collected through classroom observations, interviews and
perception questionnaires provides robust verification of the AIEI system's effectiveness in
enhancing English language learning experiences. The triangulation of these multiple data sources
provides compelling evidence for the transformative impact of Al-driven emotional intelligence
integration in language education.

The findings from classroom observations are in strong corroboration with those from
interviews and perception questionnaires, particularly in the domain of student engagement and
participation. The observational data indicating 87% active engagement with Al-generated feedback
aligns significantly with students' self-reported experiences in interviews and questionnaire
responses. This finding extends the research by Wei (2022) on technology-enhanced language
learning by demonstrating how integration of emotional intelligence amplifies engagement levels
beyond those achieved by traditional Al systems. The immediate, personalized feedback mechanism
that was observed in the classrooms lends further support to the assertions made by Ismail and
Alharkan (2021) concerning the importance of individualized instruction, while also adding the
crucial dimension of emotional awareness.

The triangulated data reveals a particularly strong alignment in the area of anxiety management
and emotional regulation. Classroom observations documented that approximately 75% of students
displayed confident body language during speaking activities, a finding that correlates strongly with
interview data where students articulated specific anxiety management strategies learned through
AIEL These observations build upon Zou et al.'s (2020) work on anxiety reduction in language
learning, while demonstrating how Al-integrated emotional intelligence creates more sophisticated
coping mechanisms than have been previously documented in the literature.

Perhaps most significantly, the observational data showing a 65% increase in student-initiated
interactions provides strong empirical support for the motivation-related responses in both
interviews and questionnaires. This finding is consistent with the research by Makhachashvili and
Semenistu (2024) on autonomous learning in Al-enhanced environments, while demonstrating how
emotional intelligence integration creates more sustained motivation patterns. The convergence
observed across all three data collection methods serves to reinforce the validity of these results,
thereby lending support to Chang and Roberts's (2023) argument for methodological triangulation
as a fundamental tenet in educational research.

The triangulation of data sources reveals that AIEI implementation successfully addresses both
the cognitive and affective dimensions of language learning, thereby creating a more holistic
educational experience than that documented in similar studies. The verification of findings across
multiple data collection methods serves to strengthen the validity of the results obtained, thus
suggesting promising avenues for future research in the field of educational technology integration.

This robust verification of results across multiple data collection methods contributes
significantly to our understanding of technology-enhanced language learning while opening new
avenues for research in educational technology integration. The consistency of findings across
observational, interview, and questionnaire data provides strong evidence for the effectiveness of
AIEI in creating transformative learning experiences that address both linguistic and emotional
aspects of language acquisition.
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5. Conclusion

The findings of this research provide compelling evidence for the significant efficacy of Artificial
Intelligence-Emotional Intelligence (AIEI) integration in enhancing English as a Foreign Language
(EFL) students' speaking proficiency. The experimental group, which utilized the Amazon Alexa
speech assessment system, demonstrated noteworthy performance (M = 8.75, SD = 0.28) in
comparison to the control group (M = 5.11, SD = 1.02), yielding a substantial mean difference (A =
3.64). This significant improvement builds upon the foundational work of Ebrahimi et al. (2018)
regarding emotional intelligence in language learning, while advancing the field considerably
through the innovative implementation of real-time assessment systems.

The present study yields several groundbreaking insights into the symbiotic relationship
between Al-driven technologies and emotional intelligence within language learning ecosystems.
The integration of Al-driven technology, particularly through the implementation of the "Amazon
Alexa-Speak Speaking Assessment System" framework, has been demonstrated to be remarkably
efficacious in mitigating speaking anxiety (p <.001) and cultivating a psychologically secure learning
environment. The emotional state detection algorithm achieved an unprecedented accuracy rate of
94%, utilizing advanced machine learning algorithms and neural network architectures to process
multimodal emotional indicators. The technical reliability of these systems is substantiated by the
viability of such systems in educational contexts, particularly in real-time affect recognition and
response generation. The study's empirical evidence underscores the critical interplay between
cognitive processes (including grammatical competence, lexical acquisition, and phonological
awareness) and affective dimensions (encompassing emotional regulation, self-efficacy, and
interpersonal dynamics) in language learning. The findings further demonstrate that the integration
of adaptive emotional scaffolding through AI systems has yielded statistically significant
enhancements in learner engagement metrics (r = 0.78, p < .001), suggesting a robust correlation
between emotional support and language acquisition outcomes. This multifaceted approach to
language learning, incorporating both neurolinguistic principles and emotional intelligence
frameworks, represents a paradigm shift in educational technology integration. The findings validate
the importance of emotion-aware artificial intelligence in educational contexts and establish a new
theoretical framework for understanding the dynamic relationship between technological
intervention and emotional facilitation in language acquisition processes.

Moreover, the research substantiates that Al-driven interventions incorporating emotional
intelligence can engender transformative and secure learning environments. The successful
implementation of AIEI frameworks demonstrates their potential not only in enhancing linguistic
competence but also in supporting broader aspects of learner development. The outcomes of the
study indicate that such technologies can effectively address the discrepancy between conventional
language instruction and the emotional requirements of learners, particularly in the domain of
speaking skill development.

The findings of this research extend far beyond immediate educational outcomes, thus
establishing a new paradigm in technology-enhanced language learning. The successful
implementation of AIEI strategies demonstrates transformative potential in three key domains:
pedagogical innovation, emotional support systems, and technological integration. In the field of
pedagogy, the study's findings suggest that AIEI implementations will play a pivotal role not only in
digital learning but in revolutionizing traditional educational frameworks, particularly in addressing
the complex interplay between cognitive development and emotional regulation. The success of the
"Amazon Alexa-Speak Speaking Assessment System" with 40 high school students in Varamin
County, Iran, provides compelling evidence for the scalability and effectiveness of such systems
across diverse educational contexts. The concurrent triangulation design of the study, incorporating
both quantitative assessments through the "Amazon Alexa-Speak" and "Perception Questionnaire"
and qualitative data from classroom observations and semi-structured interviews, validates the
comprehensive impact of AIEI integration. The findings of this study underscore the imperative for
the systematic integration of AIEI strategies within language learning programs, emphasizing the
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necessity for technologically-driven solutions that can adapt dynamically to learners' psychological
states while delivering effective language instruction. The evident success in mitigating speaking
anxiety and augmenting oral communication proficiency through real-time adaptive feedback
mechanisms signifies a highly promising trajectory for the future of educational technologies.
Furthermore, the study's findings regarding the correlation between emotional intelligence and
speaking performance (validated through EFA and CFA) underscore the importance of developing
integrated systems that address both linguistic and emotional aspects of language acquisition. This
comprehensive approach to language education, underpinned by Al-driven emotional intelligence,
signifies a substantial advancement in our comprehension of how technology can augment both the
cognitive and affective dimensions of learning.

In this respect, the present study paves the way for further investigation into the integration of
Al and emotional intelligence in language education. Subsequent studies may investigate the long-
term implications of AIEI implementation, its applicability across diverse cultural contexts, and its
potential expansion to other language skills beyond speaking proficiency. The findings of this study
establish a foundation for more comprehensive and effective educational approaches in the digital
age, suggesting a promising future for the use of emotionally intelligent technological interventions
in language learning environments.
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Appendix A. Researcher-Made Perception Questionnaire

Directions: Please read the following statements and consider them carefully whether you agree
with each of them at which level due to the following criteria: Strongly agree, Agree, Neutral,
Disagree, Strongly disagree

Students’ Attitudes Towards Amazon Alexa- Strongly Agree fairly Strongly disagree
Speak Speaking Assessment System Agree disagree
1. The Al feedback accurately identified my

emotional states during English-speaking

practice.

2. The real-time Al feedback helped me adjust

my speaking performance immediately.

3. The AI system provided personalized

feedback that addressed my specific learning

needs

4. The Al system helped me recognize how my

emotions affect my English-speaking

performance.

5. I became more aware of my anxiety levels

while speaking English through the AI

system’s feedback.

6. The AI system helped me identify specific

emotional barriers in my language-learning

process

7. The Al feedback helped me manage my

stress levels during speaking activities.

8. I learned effective strategies to control my
nervousness through the AI system’s
guidance.

9. The AI system’s feedback helped me
maintain emotional balance when making
mistakes.

10. The Al-driven feedback increased my
motivation to practice speaking English.

11. I felt more engaged in learning when
receiving real-time emotional feedback.

12. The Al system’s interactive features made
me more enthusiastic about improving my
speaking skills.

13. The Al system helped me understand how
my emotional expression affects

communication in English.
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Students” Attitudes Towards Amazon Alexa- Strongly Agree fairly Strongly disagree
Speak Speaking Assessment System Agree disagree
14. The Al system improved my ability to

express emotions appropriately in English.

15. I developed a better awareness of cultural

differences in emotional expression through

the AI system.

16. The Al-driven emotional feedback was

more helpful than traditional teaching

methods.

17. The Al system’s approach to combining

emotional intelligence with language learning

was effective.

18. I feel more confident in my English-

speaking abilities after using the AI System.

Appendix B. Interview Questions

1. “How would you describe your overall experience with Al-driven emotional intelligence
integration, and what aspects did you find most interesting compared to traditional English
classes?” (Covers: Overall Experience)

2. “In what ways did the Al feedback help improve your speaking skills? Can you provide specific
examples?” (Covers: Al Feedback)

3. “How did the software help you become more aware of your emotions while speaking English?”
(Covers: Emotional Awareness)

4. “What strategies did Al-driven emotional intelligence integration system provide to help you
manage stress or anxiety during speaking activities?” (Covers: Emotional Regulation)

5. “How did the immediate feedback from the software affect your motivation to practice
English?” (Covers: Motivation and Engagement)

6. “In what ways did Al-driven emotional intelligence integration system help you express
emotions better in English and understand cultural differences?” (Covers: Social-Emotional
Learning)

7.  “What do you consider the main benefits of learning English through this emotion-aware
approach?” (Covers: Overall Impact)

8.  “Has your confidence in speaking English changed after using an 197Al-driven emotional
intelligence integration system ? Please explain why.” (Covers: Overall Impact - Confidence)
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Appendix C. Classroom observation Checklist

Observer Name: Date:
Feedback date: Venue:

Type of teaching session: Time:
Number of Participants: Subject/topic:

Intended outcomes of the session:

Student reactions: Areas for improvement

Agreed focus of observation:

Investigating the Impact of AI-Driven Emotional Feedback (Amazon Alexa-Speak Speaking
Assessment System) on EFL Students’ Speaking Skill

Possible areas (Criteria) should be observed Yes | No | Comments

The student responds appropriately to Al's

emotional state identification

Student makes immediate adjustments based on

real-time Al feedback

Student engages with personalized feedback
effectively

Student demonstrates awareness of emotion-

performance connection

Student shows recognition of anxiety levels

during speaking

Student identifies and addresses emotional

barriers during practice

Student exhibits stress management strategies

during activities

Student applies nervousness control techniques

effectively

Student maintains composure when making

mistakes

Student shows enthusiasm for Al-guided

practice sessions
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Student actively participates in real-time

feedback activities

Student engages consistently with platform

features

Student demonstrates an understanding of the

emotion-communication link

Student expresses emotions appropriately in
English

Student shows awareness of cultural aspects in

emotional expression

Student performs better with Al feedback

compared to traditional methods

Student  effectively = combines emotional

awareness with language use

Student displays increased confidence in

speaking activities
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