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Abstract
This study examines how third-year students at Vietnam Aviation Academy (VAA) utilize Generative Artificial Intelligence (GenAI) tools like ChatGPT and Google Gemini in their learning to enhance their linguistic capacity. As these tools become increasingly universal, there is a growing demand to understand how students in high-stakes English for Specific Purposes (ESP) programs can capitalize on Artificial Intelligence (AI)’s power to navigate their learning autonomy and maximize their language acquisition. Grounded in Flavell’s (1979) metacognition theory, this study employed a convergent parallel mixed-methods design combining a structured survey of 78 students with their open-ended written responses. The current quantitative results highlighted a pronounced regulatory paradox: students planned AI use deliberately for lower-order tasks, characterized by vocabulary support and grammatical correction, yet they seldom verified AI outcomes against their course materials and adjusted their strategies for subsequent tasks. Reflexive thematic analysis based on four key themes (i.e, form-focused comfort zone, verification impasse, dependence-aware ambivalence, and scaffolding hunger) in which the last theme emerged inductively from data rather than the theoretical framework. AI integration offers two strands: students’ cognitive offloading is not a knowledge deficit but an ecological adaptation to learning pressure as students use AI to encounter the threats of deadlines and academic competition. The paper concludes with pedagogical implications for integrating AI from an unstructured oracle into a disciplined cognitive mirror in ESP programmed at VAA. 
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1. Introduction
The proliferation of generative artificial intelligence (GenAI) has radically reshaped the realm of higher education and global language learning. As such, in the setting of English for Specific Purposes (ESP), the demand for maximizing the efficient acquisition of technical terminology and standardized communication is critical, and the integration of AI tools like ChatGPT and Gemini at the tertiary level has become indispensable. Existing research confirms that AI can accelerate dynamic learning ecosystems where students can exploit instant feedback and personalize their learning paths (Alshammari & Alhamazany, 2026; Olaide et al., 2024), and these benefits drive high adoption and form strong trust among second language (L2) learners (Kılıçkaya & Kic-Drgas, 2025). 
Despite the remarkable benefits of AI adaptation in education, AI poses a pedagogical concern when it erodes students’ learning autonomy and cognitive competence (Misiejuk et al., 2026). Current research warns that unstructured AI use can trigger cognitive offloading and metacognitive disengagement (K. Fan & Gao, 2026; Vendrell & Johnston, 2026; Wang et al., 2025), noting that over-reliance on AI-generated output can replace students’ self-monitoring skills. Similarly, Qu et al. (2025) conducted a meta-analysis grounded on Bloom’s taxonomy, indicating that although GenAI has positive effects on lower-order outcomes with vocabulary memorization and grammatical exercises, it has limitations in fostering higher-order skills such as analysis, evaluation, and critical thinking when students’ scaffolding is low. In the same vein, Vendrell and Johnston (2026) indicate a prevalent phenomenon of fluency heuristic when students conflate their AI-generated outcome with their true mastery: students tend to uncritically accept AI’s output and ignore the necessary process of reflective trial-and-error to form their understanding ((Tomisu et al., 2025). Notably, although AI is beneficial in consolidating learners’ learning trust, it can impair their performance due to metacognitive overload (McCarthy et al., 2018)–a state when students feel overwhelmed with managing AI prompts and hallucinations, driving them to withdraw effortful critical thinking and lean toward passive cognitive offloading (Jingjing et al., 2026). The pedagogical challenge, therefore, is nothing about whether AI is allowed in class, yet how AI regulations can be cultivated without triggering either blind trust or exhausting students’ necessary vigilance for hallucination prevention. 
These tensions are crucial for VAA students, as they still face a severe intrinsic cognitive load: while managing uneven entry-level English proficiency, they must master the same amount of technical aviation terminology within demanding coursework. It was also observed that under unguided conditions, students may use Gen AI extensively without proper cognitive evaluation, leading to an inability to detect context-specific errors or algorithmic hallucinations and placing them on the brink of cognitive offloading. While a growing number of international studies have investigated student perceptions of GenAI use largely in Western contexts such as the United States, Germany, and Finland (Ketzer-Nöltge & Rüger, 2025; McCarthy et al., 2018; Misiejuk et al., 2026), no study has examined how ESP students in developing countries in Southeast Asia, for example, Vietnam, adapt strategic self-regulation in dealing with cognitive offloading caused by extensive AI integration in learning. This constitutes a combined contextual and empirical gap for this study. To address this gap, the present study employed a convergent parallel mixed methods design to examine the metacognitive awareness, AI usage behavior, and self-regulated learning patterns of VAA students. The study was set to third-year aviation English students at a single institution during the second semester and the study is guided by three research questions:
RQ1. To what extent do third-year VAA students demonstrate metacognitive awareness of generative AI tools in learning aviation English?
RQ2. What are their prevailing usage configurations and attitudes toward generative AI tools in learning aviation English?
RQ3. How do these students perceive and navigate the metacognitive tension between AI-driven task efficiency and the potential loss of autonomous language-learning skills? 
By generating localized empirical evidence, this study proposes concrete, evidence-based principles for educators to scaffold metacognitive AI adoption into disciplined cognitive reflection, transitioning students from surface-level query and paste behaviors to deep self-regulated learning. 
Scope and delimitations. This study is anchored in four core respects. First, for participant cohort, the study prioritizes on third-year students of aviation English majors at Vietnam Aviation Academy (VAA)- as this group carrying the heaviest simultaneous load of general and safety-critical technical English- compared to other cohorts of students or disciplines. Second, as for educational tool, the study concentrates on assistance of generative AI in students’ daily academic use, specifically with ChatGPT and Google Gemini though they are not licensed completely at the level of universities. Third, regarding timeframe: the current data were gathered with one semester, from late December 2025 to early April 2026, a cross-sectional window that allows the researcher to capture learning habits. Lastly, for measurement, the study is based on self-report about how students perceive and use AI in their everyday study, hence capturing their metacognitive awareness and regulation of AI use rather than objectively observing their behavioral error tracking of AI. 
2. Literature Review
Extensive research on AI empowered education shows that AI offers both opportunities and challenges in the setting of teaching and learning at tertiary level, concurrently holding the potential to foster students’ metacognitive, self-regulated learning. It is noted that without careful instruction of AI use, AI can pose severe pedagogical threats due to extensive reliance on AI’s output, weakening critical thinking among students.  To comprehensively unpack these complexities, the current literature is organized by three primary subthemes: (1) AI affordance in ESP learning, (2) metacognitive awareness in AI-assisted learning, (3) the risks of unstructured use of AI, (4) ambivalent engagement of AI
2.1. AI affordances in ESP learning
A number of studies have been undertaken to explore why L2 learners leverage GenAI’s power to maximize their learning paths, in which AI chatbots are frequently mentioned as cognitive and motivational scaffold (Dahri et al., 2024; Jingjing et al., 2026). Functionally,  Ai tools are designed to deliver instant, personalized feedback, they are great resources to mitigate students’ anxiety and adapt explanation to their capacity accordingly (Alshammari & Alhamazany, 2026; Karmazinuk & Helik, 2026). In collaborative work, chatbots operates as conversational partners that explicitly foster affective reinforcement to producing language (Kılıçkaya & Kic-Drgas, 2025). Among benefits, the aspect of trust formation is highlighted when the AI integration rate is increasing with long-term research, demonstrating that institutional support and perceived utility cultivate  a trong intention to use AI for self-regulated learning (Dahri et al., 2024). In the realm of ESP learning, AI affordances offer relief from defining burdens- processing complex technical texts, navigating complex academic materials- operating as a psychological safety net that mitigates technostress and prevent cognitive overload (Misiejuk et al., 2026; Shen & Tao, 2025)  however, adoption and satisfaction are measured far more frequently in this research tradition rather than what learners actually use AI, which is where metacognition becomes theoretically and practically valuable. 
2.2. Metacognitive awareness in AI-assisted learning
In the context of AI-mediated language learning, metacognitive awareness has emerged as a key referee to position whether generative AI serves as a learning scaffold or a cognitive crutch. Empirically, scholars concur that effective metacognitive regulation, which encompasses three main processes from planning to monitoring and finally evaluating projects, can directly reduce students’ writing anxiety but significantly enhance their self-efficacy (Shen & Tao, 2025). Teng (2025) also demonstrated that when EFL learners are cultivated with metacognitive awareness, they can proactively plan, monitor, and evaluate ChatGPT feedback productively, thereby managing their cognitive load more effectively and developing more diverse, adaptive task strategies. In other words, high-metacognitive learners generally utilize AI as a “cognitive mirror” to deepen their reflections (Tomisu et al., 2025) and externalize their thought processes (Wang et al., 2025), whereas students with lower metacognitive awareness are prone to “fluency heuristic," in which GenAI leads students to mistake surface-level polish for factual accuracy and abandon critical self-reflection (Vendrell & Johnston, 2026). Consequently, these students are in favor of "metacognitive laziness” (Y. Fan et al., 2025) and passive cognitive offloading. Under this circumstance, Rogti and Ouarniki (2026) suggested AI-powered scaffolding can strengthen students’ language acquisition only when explicitly trained. This recognition matters for the present study as ESP learners, driven by heavy academic workload, need to know how to proactively plan AI usage not to maximize immediate tasks without critical monitoring while preserving their deep, autonomous learning
2.3. The risks of unstructured use of AI
A wealth of research highlighted that unstructured GenAI use generates high cognitive costs; thus, this study identifies three primary AI-generated risks: cognitive offloading, fluency heuristic, and cognitive overload. First of all, the most significant of these risks is known as "cognitive offloading." Raitskaya and Tikhonova (2025) caution that AI can trigger the phenomenon of cognitive offloading—that is, when students uncritically accept AI-generated ideas and neglect necessary evaluation of authenticity and quality (Misiejuk et al., 2026; Qu et al., 2025); heavy reliance on this act is associated with lower critical thinking performance (Gerlich, 2025) . Consequently, students frequently fall into a state of “illusion of mastery” where they conflate the AI’s proficiency with their genuine capacities, drifting students away from learning autonomy (Raitskaya & Tikhonova, 2025). Critically, scholars concur with AI risks, yet diverge on its mechanism. For instance, Vendrell and Johnston (2026) determine another risk related to the fluency heuristic: when students are flavor in surface-level polish of AI-generated output over factual accuracy, they tend to skip verification stages prior to submission. Tomisu et al. (2025) identify another risk of unstructured AI use in lost trial-and-error when AI as oracle routinely supplies the correct solutions, making students lose their drive to observe and adjust their mistakes. This elimination of desirable difficulties cultivates a notion that Fan et al., (2025) describe as a passive state of “metacognitive laziness”.  Conversely, scholars including Jingjing et al., (2026), and McCarthy et al.,( 2018) mentioned the different sets of risks: demanding that students frequently monitor AI outputs results in metacognitive overload and technostress. According to Fan and Gao (2026), these threats are conditional, and AI-mediated support can be detrimental for learners when used without proper guidance. Despite the convergence on risks, researchers have mostly investigated risks of unstructured configuration of AI use separately, while in general cohorts it is unclear how such AI -generated risks compound in ESP settings where undetectable terminology errors are safety-relevant.  
2.4 Ambivalent engagement of AI 
The growing body of research consistently reports positive effects of AI such as mitigating students’ linguistic anxiety and building self-efficacy, for most of which GenAi is usually mentioned as a psychological safety net (Shen & Tao, 2025; Zhai & Nezakatgoo, 2025). This consensus, however, captures only a half of learners' experience perceptions. Ketzer-Nöltge and Rüger (2025) hold that the very students who used to praise AI for its usefulness (i.e., saving time and streamlining tasks) turn out to voice serious concerns (fearing its risks) about their overdependence and skill loss within academic integrity, diminishing independent thought. Indeed, students cannot identify states of "loving or hating AI” as they experience an affective paradox where they feel both simultaneously. This reflects two distinct dimensions of AI integration in education, yet they do not contradict each other. Beyond this, it is crucial to understand a central question unexamined: whether worries about AI discipline students’ self-regulation and learning behaviors when enthusiasm and worry coexist and how students perceive and navigate their own fear of losing autonomous language learning skills.
Despite the increasing number of studies investigating learners’ metacognition and AI adoption, significant gaps still remain. It is observed that most studies are conducted in Western contexts such as Finland, Germany, and the United States (Ketzer-Nöltge & Rüger, 2025; McCarthy et al., 2018; Misiejuk et al., 2026), yet none investigates how these mechanisms can shape the metacognitive configuration for ESP learners in developing Southeast Asian countries, specifically in Vietnam’s ESP programs. Under the intense curricular pressure, third-year students majoring in aviation at VAA frequently carry a heavy learning load caused by dense terminology and uneven entry-level proficiency, driving students to tensions between AI adoption for lower-order efficiency and metacognitive offloading. Furthermore, existing empirical studies have relied on single-strand quantitative designs, specifically SEM-based surveys (K. Fan & Gao, 2026; Shen & Tao, 2025), analysis of logs (Misiejuk et al., 2026) and experiments (McCarthy et al., 2018; Sun et al., 2025) while there are some notable mixed methods research from Dahri et al. (2024), Teng, (2025a), (2025b) and Wang et al. (2025) who conducted their studies in EFL cohorts outside Southeast Asia, leaving no study that has mapped awareness, usage configuration, perceptions, and concerns about AI in Vietnam. Beyond this, this study employs a convergent mixed-methods approach that allows the author to integrate statistical analysis with students' own written accounts, thereby providing a more cohesive understanding of how Vietnamese ESP students navigate AI integration. This study also addresses the need for offering contextual and cultural insights by investigating four variables—learners' knowledge and regulation of their own cognition that is formulated by theoretical framework of Flavell (1979).
3. Theoretical Framework: Metacognition in AI-Assisted Learning
This study is grounded in  Flavell's (1979) theory of metacognition, which describes how learners understand and control their own thinking through two interconnected components: metacognitive knowledge – what learners know about persons, tasks and strategies- and metacognitive regulation- which encompasses the active monitoring and evaluation of their learning progress during and after a task. Originally, Flavell (1979) introduced metacognition to explain how learners “know about knowing”, the concept of metacognition has since been integrated into models of self-regulated learning, evolving a standard analytical lens in EFL and educational technology research (Teng, 2025a; Wang et al., 2025). The introduction of generative AI fundamentally reshapes both components: metacognitive knowledge and metacognitive regulation. For the construct of metacognitive knowledge, under the AI integration in learning, it now encompasses an accurate understanding of what AI can and cannot perform, involving its linguistic fluency, hallucinations, and blind spots related to domain-specific content. Regarding metacognitive regulation, it also requires learners to proactively verify machine outputs compared with their own developing knowledge- which is a rigorous demand that the previous study skills do not insist. Notably, when knowledge is present without self regulation, the learners may recognize AI-generated errors without procedures to detect these errors- which is also the precise configuration that this study investigates.
Figure 1 illustrates the study’s conceptual framework which is anchored by the theory of metacognition of Flavell (1979). This theory grounds four measured constructs: metacognitive awareness of AI- shaping both usage configurations and attitudes that contributes to metacognitive tensions between valued efficacy and feared autonomous loss. In turn, tensions can help define the pedagogical scaffolding for educators (see Fig. 1). 
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Figure 1. Conceptual framework: Flavell’s (1979) metacognition applied to AI-assisted aviation English learning, with the study’s four constructs, research questions, and observed inter-construct correlations (all p < .001).

Metacognition is considered as an effective framework for this study, which conceptualizes on four grounds that corresponds to the criteria of explanatory match, contextual relevance and scholarly credibility. First, regarding explanatory fit: the phenomenon under investigation- which is centric on students who frequently delegate cognitive work to AI while consciously being aware of consequences like deteriorating critical thinking ability for tasks-is at its core an issue of self-regulation. Meanwhile, strategic self-regulation is the primary mediator to address AI-triggered cognitive offloading in L2 learning (Misiejuk et al., 2026; Wang et al., 2025). Second, this framework aligns with conceptual requirement with two components connect directly into the study’s measures. As for metacognitive knowledge, it is operationalized as awareness of AI’s affordances and limits while metacognitive regulation is captured in stages ranging from verification, adjustment, to appraisal behaviors which are assessed by usage, attitude, and concern scales. For the branch of knowledge regulation division, it is set to measure the core analytical distinction between declarative awareness and evaluative competence (Teng, 2025a). Third, the paradigm has a contextual relevance as the theory concerns internal cognitive processes not just focusing on culturally specific behaviors, hence its applications come from Asian EFL settings comparable to Vietnam (Shen & Tao, 2025; Teng, 2025b; Wang et al., 2025), and it extends to a domain of ESP where verifying one’s own understanding is safety relevant. Fourth, as for scholarly credibility, it is acknowledged that cognitive load theory explains the mental cost of dense aviation English that students must carry, and technology acceptation models (TAM) can elaborate on technological adoption in education (Dahri et al., 2024), yet it is not in focus. Self-determination theory illuminate motivation ((Zhai & Nezakatgoo, 2025), but not mentioning the knowledge -verification stage at the heart of this study. Therefore, cognitive load, acceptance and motivation serve as contextual condition while metacognition carries analytical work. Driven by this model, the research questions examine students’ metacognitive knowledge of AI, the usage configurations and attitudes towards how AI is enacted, and the tension that may occur when regulation falters under efficiency pressure. 
4. Methodology
This study was part of larger mixed-methods research conducted at an institution, Vietnam Aviation Academy (VAA), in Ho Chi Minh City during the second semester of the academic year, specifically from late December 2025 to April 2026. At that time, GenAI became an everyday tool across Vietnamese higher education. By that time, tools like ChatGPT and Google Gemini became embedded in how students read, wrote, and practiced English, yet there was not any formal instruction or pedagogical guidance on when and how far students rely on them. Although AI technology constantly evolves, the questions related to this strategy—what students know about their AI use in their daily learning, how they configure it for their study, and how they weigh its benefits against risks—still remain both timely and significant to explore. This research focused on third-year students, aviation English majors, as they carry a heavy language load due to dense terminology. While newer data may reveal additional insights to the field, the patterns observed from this study remain relevant today. By focusing on this critical timeframe, the current dataset allows a cohesive analysis of students’ metacognition in the conditions where the reliance on AI use is high or low.
4.1. Research Design
The study adopted a convergent mixed methods design (Creswell & Creswell, 2017) that was  implemented though a single bilingual (English-Vietnamese) instrument to collect quantitative and qualitative data in parallel. The instrument contains 34 Likert-scale items measuring the four constructs in Figure 1, paired with five open-ended questions eliciting students’ own perceptions about autonomous AI use, efficiency gains, challenges, higher-order effects and curricular suggestions for educators. The quantitative strand was set to address the first and second research questions; meanwhile the open-ended questions helped to deepen the third research questions, and the two strands are merged as a cohesive interpretation to evaluate convergence. 
4.2. Research Context and Participants
The current study was conducted among third-year students at Vietnam Aviation Academy (VAA), ho Chi Minh City, during the second semester of the academic year in the aviation English program. These students indeed undergo double load of learning: developing general English while maintaining safety-critical aviation terminology and communication protocols. The survey was distributed to the cohort via Google Forms and collected 80 submissions, yet after data cleaning, only 78 unique responses were retained. Most respondent were aged from 18 to 23 (M = 19.6, SD = 1.4; three did not report a usable age); the male number was 41, leaving 30 as females, and 7 preferred not to mention. As for sef-assessed proficiency, candidates were clustered at B1–B2 (n = 43) and A1–A2 (n = 28), with 7 students at C1–C2; for AI habitual use, 54 of 78 students reported using AI for their study at least 3 times to 4 times per week (at 69%), while the remaining 24 used it one to two times per week. From the survey, it indicated that ChatGPT dominated at 83% while Google Gemini accounted for 81%, followed by AI Google Translation (45%), Grammarly (23%), Microsoft Copilot (17%), DeepSeek (13%), and Quill Bot (8%). Table 1 summarizes the sample’s characteristics.
Table 1
Participant Characteristics (N = 78)
	Characteristic
	n
	%

	Gender
	
	

	   Male
	41
	53

	   Female
	30
	38

	   Prefer not to say
	7
	9

	English proficiency (self-assessed)
	
	

	   Beginner (A1–A2)
	28
	36

	   Intermediate (B1–B2)
	43
	55

	   Advanced (C1–C2)
	7
	9

	Frequency of AI use for English
	
	

	   1–2 times per week
	24
	31

	   3–4 times per week
	18
	23

	   5–6 times per week
	12
	15

	   Daily (7+ times per week)
	24
	31


Note. N = 78. Age M = 19.6, SD = 1.4 (range 18–23); three respondents did not report a usable age. Percentages are rounded and may not total 100.
4.3. Instrument
The questionnaire comprised six primary sections: section A collected demographic and usage frequency of AI in their study, while section B measures metacognitive awareness of AI with 10 items (e.g., “I can identify when AI-generated English content contains errors or inappropriate language”) that had adapted from operationalization’s of metacognitive awareness in AI-assisted EFL learning studies from Teng (2025) and Wang et al., 2025). As for section C, it was set to measure students’ usage configurations across eight tasks types, including vocabulary, grammar support to speaking activities and aviation-specific simultaneous test such as drafting Air Traffic Control (ATC) communications, translating technical safety manuals, and developing scripts for cabin crew role-play scenarios and video projects.  Section D with 8 items were to gauge student attitudes toward AI functionalities – which are usefulness, confidence, motivation for AI collaboration- while section E focused on AI-triggered- concerns with 8 items ranging from accuracy, dependence, autonomous loss, ethics. Systematically, all items from section B to E were based on five-point Likert scales, whereas section F devoted for the open-ended questions where students could present both in Vietnamese and English (see Appendix A). the bilingual format was a deliberate choice as it ensured that students with limited constraint of English could express their own thinking deeply and accurately. 
4.4. Data Cleaning
The questionnaire was distributed to the full third-year cohort from 2 classes via Google Forms, and the returned number was 80 submissions. Due to online distribution, the survey had duplicated and non-serious entries when students mistakenly interpreted items. Besides, every submission was screened before analysis, so duplicate detection compared all 44 answered fields across records, leaving 2 submissions being identified as resubmissions, which were identical or near identical to a previous answer. Two uninterpretable values were set to go missing, and all Likert responses were converted into their numeric values ranging from 1 to 5 for data analysis. The final screening ended with 78 unique respondents that qualified for further analysis.
4.5. Data Analysis
Quantitative analysis followed three steps rigorously. Firstly, the researcher assessed the internal consistency of each scale by using Cronbach’s alpha and corrected item-total correlations (Table 2). Subsequently, the researcher profiled each construct and item with their descriptive statistics before checking their inferential contrasts: paired samples t-tests compared declarative with evaluative awareness and form-focused with skill-based usage. Pearson correlations were used to examine the relationships among the four core constructs. For open-ended responses, they were subjected to analyses through reflective thematic analysis, following Braun and Clarke (2012) six-phase framework and reflecting a constructivist stance. Codes and themes accordingly were developed inductively from data; for example, with Vietnamese’s responses, the research was analyzed in the original and translated only for reporting to keep their true nuances of interpretation, and the prevalence of each of them was documented against the 71 substantive respondents. At the final stage, the two strands were combined through side-by-side comparison of each quantitative construct with its corresponding qualitative theme (Creswell & Creswell, 2017), the phase that convergences and divergence between numbers and the narratives become visible.
4.6 Trustworthiness and ethics
The findings of four scales indicated that they are highly reliable. As shown in Table 2, all alphas exceeded 0.90 and every corrected item and total correlation exceeded 0.68, meaning that there was excellent. The item set was suitable for factor analysis, Kaiser–Meyer–Olkin = .86 and Bartlett’s test of sphericity χ²(561) = 4035.7, p < .001. A principal-axis extraction returned a single dominant factor per scale on which all standardized loadings were high (.73 to .96), and the average variance extracted (AVE = .71–.85) and composite reliability (CR = .95–.98) exceeded the conventional .50 and .70 thresholds, confirming convergent validity. Discriminant validity was supported by the Fornell–Larcker criterion: the square root of each construct’s AVE (.84–.92) exceeded that construct’s correlations with the other three constructs (Table 5).



Table 2
Reliability and Validity of the Four Scales (N = 78)
	Scale (construct)
	Items
	α
	Item–total range
	Loading range
	AVE
	CR

	B. Metacognitive awareness
	10
	.97
	.79–.92
	.84–.94
	.81
	.98

	C. Usage configurations
	8
	.94
	.73–.84
	.80–.89
	.71
	.95

	D. Attitudes
	8
	.98
	.84–.94
	.87–.96
	.85
	.98

	E. Concerns
	8
	.95
	.68–.90
	.73–.93
	.75
	.96


Note. Alphas computed on the cleaned sample after removal of duplicate submissions.

For the qualitative strand, the researcher maintained and audit trail linking of every theme to its coded excerpts and rigorously checked all translations of Vietnamese’s quotations against the originals. Participants, who were voluntary and anonymous, were offered a consent form to clearly explain the purpose of this research, and submission of the questionnaire also constitutes consent. No identifying information was collected, and all quotations are reported without identifiers.
5. Results
This section devotes for presenting the results in accordance with three main research questions that are categorized into 5 subsections: section 1 focusing on metacognitive awareness of research question 1 (RQ1), section 2 for identifying usage configurations and attitudes of VAA students, (RQ2) section 3 addressing quantitatively concerns associated with student attitudes (RQ3), section 4 presenting qualitative themes and section 5 integrating the strands together. 
5.1. RQ1: Metacognitive Awareness
	First, the research looked at how VAA students perceived what AI chatbots could and could not do to facilitate them in study (RQ1). From this, it indicated that although VAA students’ awareness of AI benefits and perils were at moderate level on average (M=3.51, SD=1.18), yet the ten-item trajectory revealed more information than the mean, in which students concurred the most for understood the strengths and imitations of AI-generated content (B2, M=3.72). whereas they least agreed with the two items that require applying that knowledge—being able to spot errors in AI output (B8, M=3.32) and considering AI suggestions critically rather than just accepting them (B10, M=3.33). To test this difference directly, a comparison was made between each student’s average score on the three declarative items (B1-B3, M=3.56) with their average score on the three evaluative items (B4,B8,B10, M=3.41). ultimately, these findings reveal a critical disconnect: although VAA students recognize AI’s fallibility, they lack the evaluative confidence to detect AI-generated errors in practice. 
Table 3
Construct and Selected Item Descriptives (N = 78)
	Construct / item
	M
	SD

	B. Metacognitive awareness (10 items)
	3.51
	1.18

	   B1 Understand what AI can and cannot do
	3.45
	1.47

	   B2 Aware of strengths and limitations of AI content
	3.72
	1.34

	   B3 Plan the specific help needed before using AI
	3.51
	1.37

	   B4 Can evaluate whether AI output is accurate/appropriate
	3.59
	1.23

	   B5 Monitor own understanding when using AI
	3.63
	1.27

	   B6 Reflect on how AI affects learning progress
	3.62
	1.22

	   B7 Know when to rely on AI vs. other resources
	3.55
	1.34

	   B8 Can identify errors in AI-generated content
	3.32
	1.27

	   B9 Adjust AI use to what works best
	3.42
	1.35

	   B10 Think critically rather than accept AI suggestions
	3.33
	1.32

	C. Usage configurations (8 items)
	3.51
	0.94

	   C1 Vocabulary support
	3.62
	1.12

	   C2 Writing revision
	3.69
	0.98

	   C3 Grammar checking and correction
	3.79
	1.05

	   C4 Translation (Vietnamese–English)
	3.56
	1.19

	   C5 Reading comprehension support
	3.65
	1.08

	   C6 Pronunciation practice and feedback
	3.24
	1.14

	   C7 Speaking practice
	3.12
	1.28

	   C8 Aviation-specific terminology and protocols
	3.40
	1.10

	D. Attitudes (8 items)
	3.79
	1.12

	   D1 Positive attitude toward AI for English
	3.79
	1.21

	   D2 AI useful for improving English skills
	3.78
	1.18

	   D3 AI makes learning more efficient / saves time
	3.78
	1.17

	   D4 AI increases confidence in using English
	3.69
	1.20

	   D5 AI increases motivation to learn English
	3.85
	1.21

	   D6 AI helps achieve better grades
	3.91
	1.16

	   D7 AI provides personalized support
	3.83
	1.21

	   D8 Would recommend AI to other students
	3.71
	1.31

	E. Concerns (8 items)
	3.66
	0.99

	   E1 Concern about accuracy of AI content
	3.53
	1.12

	   E2 Worry AI use may be cheating / dishonesty
	3.67
	1.08

	   E3 Fear of becoming too dependent on AI
	3.81
	1.07

	   E4 AI may prevent developing autonomous skills
	3.58
	1.16

	   E5 Worry AI weakens critical thinking
	3.65
	1.13

	   E6 Concern about privacy and data security
	3.68
	1.20

	   E7 Uncertain about ethical implications
	3.68
	1.16

	   E8 Worry about culturally inappropriate output
	3.65
	1.23


Note. All items scored 1–5. Full item wording appears in Appendix A.
5.2. RQ2: Usage Configurations and Attitudes
The study subsequently proceeded to investigate students’ AI reconfiguration and their AI toward them (RQ2). Although majority of students (69%) admitted that they frequently used AI for their English study at least 3 times per week, their use of AI is not uniform across tasks. For instance, the rates were varied for form-focused tasks including grammar checking (M = 3.79), writing revision (M = 3.69), vocabulary support (M = 3.62), and translation (M = 3.56). Notably, as for skill focused group: pronunciation, aviation-specific terminology, and speaking practice gained the least common use with M = 3.24, M = 3.40, and M = 3.12 respectively, VAA students fairly use AI for reading support (M=3.65). A paired samples t test comparing the composite means reveals that students scored significantly higher on form-focused tasks, ranging from C1 to C4 with M=3.67 than on skill-based tasks, ranging from C5 to C8 with M= 3.35. This means a moderate effect size (t(77) = 4.39, p < .001, dz = 0.50; see Table 4), hence this discrepancy illustrates a paradoxical pedagogical challenge within the aviation English curriculum. Specifically, students at least likely use AI to practice speaking although they recognize the significance of oral proficiency in their professional field.  

Table 4
Paired-Samples t Test: Form-Focused versus Skill-Based AI Usage (N = 78)
	Comparison
	M₁ (SD)
	M₂ (SD)
	ΔM [95% CI]
	t(77)
	p
	dz

	Form-focused (C1–C4) vs. skill-based (C5–C8)
	3.67 (0.97)
	3.35 (1.01)
	0.31 [0.17, 0.46]
	4.39
	< .001
	0.50


Note. M₁ = form-focused configurations (C1–C4); M₂ = skill-based configurations (C5–C8). ΔM = mean difference; dz = Cohen’s dz for paired samples. Items scored 1–5.

Out of the for constructs, attitudes towards AI were the most favorable (M = 3.79, SD = 1.12) as students believed that AI can enhance their learning motivation (D5, M = 3.85), while helping them gain better grades  (D6, M = 3.91), and providing support that is suited to each individual needs (D7, M = 3.83). The two strands- AI usage and student attitudes- have a strong association and they are consistent with the study’s conceptual framework (Figure 1), in which awareness, use, and attitude reinforce one another.

Table 5
Pearson Correlations Among the Four Constructs (N = 78)
	Construct
	1
	2
	3
	4

	1. Metacognitive awareness
	—
	
	
	

	2. Usage configurations
	.54
	—
	
	

	3. Attitudes
	.58
	.66
	—
	

	4. Concerns
	.45
	.37
	.61
	—


Note. All correlations are statistically significant at p < .001. Construct scores are respondent means across scale items (1–5).

5.3. RQ3: The Tension Between Efficiency and Autonomy
	Concerns about AI were almost as high as attitudes (M=3.66, SD=0.99). Specifically, the fear that students endorsed most strongly was the feelings of becoming overly dependent on AI and losing the ability to learn on their own (E3, M = 3.81), which was observed as one of the highest-rated items in the survey, just behind the most positive attitude items. Worries about weakened critical thinking (E5, M=3.65), reduced autonomous learning (E4, M=3.58), and the accuracy of AI output (E1, M=3.53) followed. The key result for RQ3 is that attitudes and concerns rose together rather than trading off against each other: the two were positively correlated (r = .61, p < .001), meaning the students who valued AI most were often the same students who worried about it most. In fact, 53% of respondents scored 3.5 or higher on both attitudes and concerns at once. The cohort is therefore not divided into enthusiasts and skeptics; most students hold both feelings together, experiencing the tensions between efficiency and autonomy within themselves. 
Table 6
Cross-Tabulation of Attitudes and Concerns (N = 78)
	
	Concerns high (≥ 3.5)
	Concerns low (< 3.5)
	Total

	Attitudes high (≥ 3.5)
	41
	12
	53

	Attitudes low (< 3.5)
	9
	16
	25

	Total
	50
	28
	78


Note. Cell entries are counts of respondents. The 41 students high on both constructs represent 53% of the sample—the “ambivalent engagers” described in the text.

5.4. RQ3 (Qualitative): Four Interconnected Themes
To understand these patterns from the students’ own point of view, we analyzed their answers to the five open-ended questions (71 students gave substantive written responses). Four themes emerged, and together they tell a connected story: students settle into a comfortable routine of form-focused use (Theme 1); when they suspect the AI’s outputs are wrong, and they have no way to check them  (Theme 2); students lack the ability to verify errors, leaving  them openly ambivalent about becoming dependent on AI (Theme 3); and they request the institution to teach them how to use it well (Theme 4). Table 7 summarizes the themes, their sub-themes, their prevalence, and the quantitative construct each one helps explain.
Table 7
Thematic Map of Open-Ended Responses (n = 71 substantive respondents)
	Theme
	Sub-themes
	n
	Linked construct

	1. Form-focused comfort zone
	on-demand lexico-grammatical repair; low-anxiety conversational rehearsal (33)
	54
	C (usage); D (efficiency, confidence)

	2. Verification impasse
	suspicion without a checking procedure; prompt-communication breakdowns (12)
	28
	B (evaluative gap); E1 (accuracy)

	3. Dependence-aware ambivalence
	gratitude–worry coexistence; conditional “if abused” framing
	29
	D × E correlation; E3 (dependence)

	4. Scaffolding hunger
	requests for prompt training and rules; aviation role-play proposals
	30
	Pedagogical implications


Note. n = respondents contributing to each theme; sub-theme counts in parentheses. Quotations marked (VN) are translated from Vietnamese.

Theme 1: The form-focused comfort zone. Qualitative responses revealed that students overwhelmingly rely on AI to repair language forms (for instance, translating, checking grammar, and editing essays) as AI can outperform it, and especially without feeling judged. One student mentioned this typical habit: “I use AI to talk about my daily life in English, then use AI to transform my idea into a more academic version.” On the same vein, another highlighted AI’s efficiency as a time-saver, saying “Instead of spending a whale of time reading a book and note-taking key insights from the manuscripts, I  ask AI to offer explanation and summary in seconds, which saves my time” Additionally, a notable subgroup with 33 respondents sharing the same perceptions utilized AI to practice speaking in a low-pressure environment, and deliberately regarding AI as a peer for human interaction. It is true that while AI offer “comfort zone” for students by providing fast, personalized and low-anxiety support to students, they paradoxically raise a significant pedagogical concern. Such fear is largely about the usage patterns that students constructed with AI, heavily lowering cognitive abilities where, previous research also emphasizing, the transformative educational benefits of AI are least impactful. 
Theme 2: The verification impasse. Regarding their challenges, the majority of students claimed that they experienced doubt without a viable method for resolution, hence accepting AI to err and even leading them to wrong answer without noticing. While they may suspect that AI was incorrect, they lacked strategies to verify its output effectively. One respondent captured AI making mistakes with hallucination in their answers, honestly reporting that “I have no ideas of whether AI invent the answers or not at the beginning, then I felt something inaccurate and unreliable. But I still submitted my assignments to lecturers, then finally being caught using wrong data and fake information for my assignments” others described similar situations, stating “ AI sometimes gives incorrect or lengthy and unclear answers, making me upset because I must double check the information more carefully”, yet students kept confirming that they remained unable to articulate exactly how conduct this verification. "In these open-ended responses, there is a small subset of participants (n=12)- traced these inaccuracies back on their own prompting skills, noting “ I am a cautious learner, hence I understand that although my prompts can be obvious and specific, AI can produce contradictory results” This theme is to represent the qualitative manifestation of the evaluative gap in the qualitative survey, specifically shedding more light on the question items B8 and B10, as they received the lowest awareness scores, indicating that precise evaluative weakness in their own words.  
Theme 3: Dependence-aware ambivalence. As for the higher-order impacts of AI in student’s metacognition, VAA candidates acknowledged that AI can extend their ideas if used as a support tool, although AI can weaken their cognitive capabilities if students are overly reliant on it. One students expressed “I become lazier with AI’s support, specifically I stop thinking critically and believed in AI’s output blindly and I recognized I overused AI unconsciously. Another explained this mechanism, stating “When I asked a question, AI answers at once-so my critical and critical thinking need faded gradually. I become addicted to AI’s answers, seeking for all solutions, advice, answers whenever I want.”  Interestingly, many students framed this risk conditionally by stating that “if students are too lazy and reliant on AI for most tasks, including brainstorming activities, they are using AI in a very wrong way” from the interview, student may project the danger onto a hypothetical careless student. Finally, this theme acts as the qualitive embodiment of the attitude-concern correlation in the survey since enthusiasm and worry are not held by different students but voiced by the same ones.
Theme 4: Scaffolding hunger. The most practical finding that the study raised is that student fail to advocate for reduced AI integration; rather, they explicitly request formal instruction from educators and institutions on how to utilize AI more ethically and responsibly. Their recommendations clustered around three primary requests: training in prompt formulation, structured boundaries for AI use and AI allowance in aviation learning context. Regarding prompt trainings, students suggested “ I hope students to be equipped with precise strategies to use AI more effectively.”, while students with a need for structure boundaries also claimed “AI should be integrated as a guided support tool…with clear rules, boundaries and training, so students can use it without feeling guilty and violating class regulations.” Third, when it comes to AI application for ESP in teaching and learning, one member insisted “AI is good for simulating realistic situations in aviation contexts, like conversation between pilots and air traffic control.” Therefore, students intuitively articulated a demand for properly guided AI integration in higher education as a coherent pedagogical instruction. 
5.5. Integration of Strands
Collectively, the two main strands converge in the same direction at every step of framework. Specifically, the gap between form-focused and skill-based use (dz = 0.50) is depicted in Theme 1’s comfort zone, while the evaluative awareness gap- scored the lowest- is presented in Theme 2’s verification impasse. Next, Theme 3’s ambivalence devotes for the mutual relationship between attitudes and concerns, leaving the last theme- Theme 4 for naming the remedy—training in prompting and verification, clear rules, and aviation-specific practice—which turns the study’s diagnosis into its practical recommendations.
6. Discussion
The overarching objective of this research was to investigate the ways how third-year students majored in aviation English truly comprehend, practically apply and navigate their concerns regarding GenAI in their learning path. The synthesized results reveal a notable paradox: students form solid declarative knowledge, limit their reliance on AI primarily to form-focused mechanism, and articulate profound concerns, whereas they fundamentally lack the evaluative strategies and they request institutional frameworks to convert this awareness into regulated, ethical integration. There are four critical insights representing as follow.
6.1. Awareness Is Declarative, Not Yet Evaluative 
The moderate awareness scores conceal a significant matter that students recognize that AI may make mistakes due to its limitations, yet they cannot detect those limits in specific outputs. This adds necessary nuance to Teng's  (2025) optimistic view of metacognitive awareness in AI-assisted writing, demonstrating that although students can acknowledge AI’s flaws, it does not guarantee that students can have the operational ability to verify its output or whether AI hallucinates. Compared with Flavell's (1979) terms, VAA students possess metacognitive knowledge without the corresponding regulation, which further explains that this dynamic directly mirrors the “expertise paradox” and the challenge of “trust calibration” identified by Stockwell and Wang (2025). Therefore, to properly establish trust in AI, a user must possess the expertise that AI is used to supplement and facilitate them rather than lead them. As students are still acquiring language proficiency, they undeniably lack linguistic expertise to independently evaluate the AI’s hallucination, leading them to trust AI system blindly under uncertainties (Stockwell & Wang, 2025). In the settings of ESP, this distinction is not merely academic as an unverified term can cause a real-world hazard. When students described “I don’t know how to verify the answers”- indicating verification impasses- it identifies the exact evaluative skills that Vietnam Aviation Academy must target. 

.6.2. The Comfort Zone Confirms the Lower-Order Bias—With an Aviation Irony 
	Rather skill-based configurations, students have significant preferences for form-focused replicates, at the level of everyday use, the meta-analytic finding reveals that AI can be reliable at lower-order outcomes (Qu et al., 2025). Naturally, students will gravitate toward grammar repair and translation tasks as these applications provide an immediate, verifiable feelings and anxiety free environment (Zhai & Nezakatgoo, 2025). This perfectly aligns with recent findings that AI chatbots can serve as a non-judgmental linguistic safety net to help mitigate language apprehension for students. Students, though preferring comfort within this lower-order zone, may risk sever cognitive offloading, since they habitually bypass the deeper thinking engagement for advanced communication. This situation, therefore, creates a profound irony that while speaking is known as the exact skill for their aviation processional, students in this cohort treat it with the least skills practiced with AI. Furthermore, 33 students adopting AI for conversational practice demonstrate that the configuration is technologically friendly, yet AI is simply not pedagogical scaffolded into the majority’s repertoire, ultimately leaving them trapped in dilemma of mechanical fixed rather than authentic conversational rehearsal. 
6.3. Ambivalent Engagement, Not Adoption Versus Resistance (RQ3)
The strongest and least expectation from this quantitative finding is the positive correlation between attitudes and concerns (r = .61), with half scoring high on both aspects. The acceptance literature tends to show the opposite poles of enthusiasm and worry (Dahri et al., 2024); such data illustrate the both factors - enthusiasm and worry- are rising together, echoing Ketzer-Nöltge and Rüger's (2025) observation that students are holding sophisticated metacognitions regarding AI’s costs though appreciating its benefits. As for the fear of over dependance on AI, the highest rated concern among the survey’s top items overall serves not as brake on students’ AI use but as a running commentary along it. Theme 3 helps show how they manage to use AI psychologically: some feel guilty when overusing AI for most of their tasks, but they have to do it due to heavy workload survival. To manage their sense of guilt over relying on AI, students use conditional framing- as they identify that AI is only harmful if abused- projecting the risk of laziness for careless students rather than themselves. Based on the interview, VAA students recognized that the dense terminology makes it too demanding for them to verify AI output , and they are short of practical strategies to fix this issue. Hence, students, although aware of AI’s hallucination, lack necessary verification skills to audit it, unable to gain better study habits. Beside this unresolved tensions exhausts students’ metal resources, hance leaving students falling into technostress and metacognitive overload (Jingjing et al., 2026; McCarthy et al., 2018). 
6.4. Implementation 
This study offers implication extracted from theme 4. First, for prompt and verification skill, it is crucial to set up short, explicit training sessions for students to teach them how to construct prompts and critically cross check AI output against course materials, characterizing glossaries, and authoritative aviation references, converting the verification impasse into a routine. Then, guided configuration shift is a must for students. Specifically, this study suggests that instructors must design well structures tasks that AI use up the skill ladder that students frequently avoid – the most obvious application for this is to establish AI-simulated pilot–controller dialogues – which also align with the cognitive mirror principle of transitioning AI as a partner that elicits rather than hinder their own thinking (Tomisu et al., 2025; Vendrell & Johnston, 2026). Finally, it is recommended that clear institutional rules should be applied to establish explicit usage guidelines, legitimizing AI as a supportive tool rather than strictly constraining it in education. The current absence of such legislation feeds both unguided misuse and digital anxiety. By contrast, clear institutional scaffolding is like a leverage to ensure that AI tool acceptance translates into strategic self-regulation (K. Fan & Gao, 2026), effectively buffering students against language learning apprehension and technostress (Shen & Tao, 2025). Since these measures directly impact the survival needs that students articulated, adoption resistance is eradicated naturally. 
6.5. Limitations and Future Research
While the research offers critical insight into student’s metacognition development with AI integration, its limitations must be acknowledged. The sample comes from only one institution with one cohort of third year aviation English students (N=78), so generalization beyond English for Specific Purpose (ESP) requires caution. All quantitative measures are self-reported, and evaluative competence may need behavioral testing to gauge error detection tasks with seeded hallucinations. The study employed cross-sectional design, unable to track how ambivalence resolves- whether it turns into regulation or into resignation- over time. The qualitative strand consists of writing open-ended responses, which are broader but shallower than interviews, while follow-up interviews could probe the conditional framing – identified in Theme 3. Finally, the high alpha alphas (ranging from 0.94 to .98) may indicate some item redundancy within scales, hence future versions of the instrument could be shortened to ensure information fulfilment. Finally, longitudinal designs paring usage logs with proficiency outcomes would identify whether the form-focused comfort zone can retard higher-order growth like what the offloading literature predicts. 
7. Conclusion
This study was anchored on Flavell's (1979) metacognition theory, combined with mixed methods to map how third-year students at VAA know, use and form concerns about GenAI in their study path. The findings compose a single coherent picture: students have awareness of strengths and weaknesses of GenAI, and their use is habitual, focusing on a form-focused comfort zone. Besides, VAA students have positive attitudes toward AI chatbots due to being shadowed by fear of dependence. For the open-ended responses, they helped trace the mainstream mechanism related to certain results: unable to verify AI output, students heavily rely on AI’s suggestions, this acting on their own misgivings, and their well-articulated ambivalence. Geographically, the study contributed to empirical evidence in an under researched Southeast Asian, specifically in the realm of English for Specific Purpose (ESP), and aviation specific practice. The current study highlighted that the barriers to healthy AI incorporation in education are not derived from students’ ignorance or resistance but from an unmet institutional guidance to evaluate how to use them more properly. Programs that allow scaffolding the needs can transform an unstructured oracle into a disciplined cognitive mirror before comfort zone of AI turns into dependence.
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Appendices
Appendix A: Metacognitive Regulation and AI Integration in ESP — Survey Instrument
Researcher: Hien Ngoc Nguyen Le — Vietnam Aviation Academy (VAA)
Part 1: Participant Information and Demographics
Informed consent: This survey aims to understand how you utilize generative AI tools (e.g., ChatGPT, Gemini) in your aviation English coursework. Your responses will remain strictly anonymous and will be used only for academic research purposes. By completing this survey, you consent to participate in this study.
Age: ☐ 18  ☐ 19  ☐ 20  ☐ 21 or older
Gender: ☐ Male  ☐ Female  ☐ Prefer not to say  ☐ Other
Current year of study: ☐ Third year  ☐ Other: ______
Self-assessed English proficiency (CEFR): ☐ A2  ☐ B1  ☐ B2  ☐ C1
Frequency of generative AI use for coursework: ☐ Never  ☐ Rarely (1–2 times/month)  ☐ Sometimes (1–2 times/week)  ☐ Often (3–5 times/week)  ☐ Daily
Part 2: Metacognitive Regulation Scale
Instructions: Please indicate your level of agreement with the following statements regarding your use of generative AI tools in your aviation English coursework (1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree).
Section A: Planning (forethought and strategy selection). Measures goal setting and prompt construction prior to task execution.
	Item
	Statement
	1
	2
	3
	4
	5

	P1
	Before using an AI tool, I clearly define my specific learning goals regarding complex aviation terminology.
	☐
	☐
	☐
	☐
	☐

	P2
	I strategically design my prompts to ensure the AI acts as a conversational partner or “teachable novice” rather than just giving me the final answer.
	☐
	☐
	☐
	☐
	☐

	P3
	I intentionally decide beforehand whether I need the AI for lower-order tasks (e.g., vocabulary review) or higher-order tasks (e.g., situational analysis).
	☐
	☐
	☐
	☐
	☐

	P4
	I plan how much of the assignment I will complete independently before turning to AI to prevent myself from becoming cognitively lazy.
	☐
	☐
	☐
	☐
	☐


Section B: Monitoring (execution and comprehension tracking). Measures comprehension tracking, management of the fluency heuristic, and technostress during task execution.
	Item
	Statement
	1
	2
	3
	4
	5

	M1
	While reading the AI’s output, I actively verify the technical aviation terms against my course materials to avoid “hallucination” errors.
	☐
	☐
	☐
	☐
	☐

	M2
	I am highly aware of the “fluency heuristic,” ensuring I do not blindly trust the AI’s factual accuracy just because its English sounds professional.
	☐
	☐
	☐
	☐
	☐

	M3
	When the AI produces incorrect or vague responses, I actively adjust my prompts rather than falling into a reactive copy-and-paste cycle.
	☐
	☐
	☐
	☐
	☐

	M4
	I sometimes experience “metacognitive overload” or “technostress” when trying to critically monitor every piece of information the AI generates.
	☐
	☐
	☐
	☐
	☐

	M5
	Using AI while drafting assignments acts as a “safety net” that noticeably reduces my English language anxiety.
	☐
	☐
	☐
	☐
	☐


Section C: Evaluating (reflection and appraisal). Measures outcome appraisal and the evaluation of efficiency versus autonomous skill acquisition.
	Item
	Statement
	1
	2
	3
	4
	5

	E1
	After completing an aviation English task with AI, I critically evaluate whether my independent, higher-order thinking skills have actually improved.
	☐
	☐
	☐
	☐
	☐

	E2
	I review my final assignments to ensure they represent my own autonomous learning and not just the AI’s capabilities.
	☐
	☐
	☐
	☐
	☐

	E3
	I frequently reflect on whether my reliance on AI is genuinely improving my L2 proficiency or simply acting as a crutch for faster completion.
	☐
	☐
	☐
	☐
	☐

	E4
	If I notice I am relying too heavily on AI for basic syntactic corrections, I adjust my learning strategies for the next assignment.
	☐
	☐
	☐
	☐
	☐


Appendix B: Semi-Structured Interview Protocol
Target participants: Third-year aviation English students at VAA. Estimated duration: 45–60 minutes.
Part 1: Introduction and warm-up (5–7 minutes).
Objective: build rapport, explain the purpose of the interview, and ease the participant into the topic. The researcher explains the study, confirms permission to record, and assures anonymity. 
Warm-up questions: 
How has your third year in the aviation English program been going so far? 
What do you find most challenging about learning English specifically for the aviation industry? 
What AI tools do you use most often for your studies, and roughly how many times a week do you use them?

Part 2: ESP cognitive load and “technostress” versus “safety net” (10–15 minutes). Primary question: 
Could you describe a specific situation where the dense technical terminology of aviation English made you rely heavily on an AI tool? 
Walk me through what you did. 
Probes: Would you say using AI acts as a “psychological safety net” that reduces your anxiety about making mistakes? 
Have you ever felt “technostress”—pressure or overwhelm—when trying to formulate the right prompt or verify what the AI gave you? 
Do your stress levels differ between general English tasks and highly technical aviation assignments?

Part 3: The fluency heuristic and monitoring (10–15 minutes).
Primary question: Have you ever encountered AI output that sounded perfectly fluent and professional but was factually incorrect about aviation protocols or terminology? 
Probes: How did you identify the mistake (“hallucination”)? 
Did the experience change how you check AI answers? 
When rushing to finish an assignment, how often do you copy the AI’s response without fully checking technical accuracy, and how does that make you feel about your learning?

Part 4: Efficiency versus higher-order deficits (10–15 minutes). 
Primary question: How do you balance the efficiency of AI for immediate grammar and vocabulary feedback with the need to develop your own higher-order situational analysis skills? 
Probes: Do you worry that AI makes you “cognitively lazy” or dependent?
Have you intentionally used the AI as a “teachable novice” or set an “AI-free zone” for yourself, and how did that work out? At what point does an AI tool stop being a helpful study assistant and become a crutch?

Part 5: Conclusion and closing (5 minutes).
If you had to advise an incoming first-year student on using AI responsibly for aviation English, what would you tell them?
Is there anything else about your experience we have not discussed that you think is important?
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