Appendix A. Summary of participant profile for qualitative research study
	Category
	Description
	Frequency (n = 22)
	Percentage (%)

	Gender
	Male
	10
	45.5

	
	Female
	12
	54.5

	Academic Level
	Undergraduate
	13
	59.1

	
	Postgraduate
	9
	40.9

	Field of Study
	Business and Management
	9
	40.9

	
	Computing and IT
	8
	36.4

	
	Education and Humanities
	5
	22.7

	AI Experience Level
	Beginner (occasional use)
	6
	27.3

	
	Intermediate (regular use)
	11
	50

	
	Advanced (frequent or project-based use)
	5
	22.7

	AI Use Purpose
	Academic writing, paraphrasing, grammar checking, feedback generation
	–
	–



Appendix B. Thematic structure of AI assimilation factors
	First-order codes
	Second-order themes
	Aggregate dimensions

	“It explains what and why my paragraph needs to change.” / “Fair feedback builds my trust.”
	Transparent and equitable design
	Design-level enablers

	“The AI helps me understand my weaknesses.” / “I feel more confident when feedback improves my writing.”
	Competence and confidence building
	Psychological enablers

	“It allows me to decide which feedback to apply.” / “I can control how much I depend on AI suggestions.”
	Autonomy and control in learning
	Psychological enablers

	“The AI feels supportive and friendly.” / “It understands my difficulties and motivates me.”
	Empathic and socially attuned interaction
	Relational enablers

	“Too many updates make it tiring.” / “Continuous feedback feels stressful.”
	Cognitive overload and technostress
	Technological inhibitors

	“Sometimes I feel the AI dictates my writing.” / “I lose ownership of my ideas.”
	Perceived loss of control
	Psychological inhibitors

	“I’m not sure my data is private.” / “It could be unfair or biased.”
	Ethical risk and privacy concern
	Ethical inhibitors

	“It prefers certain writing styles.” / “The feedback seems biased.”
	Algorithmic bias and unfair judgment
	Systemic inhibitors

	“Clear, adaptive feedback feels like teamwork.” / “It collaborates well when it listens to my inputs.”
	Mutual responsiveness and complementarity
	Human–AI collaboration (Partnership quality)

	“Sometimes feedback feels misaligned or repetitive.” / “Helpful only when tone and timing match my needs.”
	Misalignment and trust erosion
	Human–AI collaboration (Partnership quality)





Appendix C. Demographic profile of respondents (N = 303)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Gender
	Male
	177
	58.42%

	
	Female
	126
	41.58%

	Age
	18–20 years
	77
	25.41%

	
	21–23 years
	152
	50.17%

	
	24–26 years
	58
	19.14%

	
	27 years and above
	16
	5.28%

	Discipline
	Humanities & Social Sciences
	63
	20.79%

	
	Business & Management
	118
	38.94%

	
	Science & Engineering
	98
	32.34%

	
	Other
	24
	7.92%

	Level of Study
	Diploma
	22
	7.26%

	
	Under Graduate
	209
	68.98%

	
	Graduate
	72
	23.76%

	AI Use Frequency (per week)
	Rarely (≤1 time)
	14
	4.62%

	
	Occasionally (2–3 times)
	73
	24.09%

	
	Frequently (4–6 times)
	146
	48.18%

	
	Daily (≥7 times)
	70
	23.10%



[bookmark: _Hlk220667349]Appendix D. Construct Definitions and Measurement Items
	Construct
	Definition
	Items
	Source

	Autonomy Support
	The degree to which AI tools allow students to define objectives, make decisions, and control their writing strategies (Ryan & Deci, 2000).
	1. The AI tool allows me to decide how I use its feedback. 
2. I feel free to choose which AI suggestions I accept or reject. 
3. The AI tool supports me in setting my own learning goals. 
4. I can control the pace and extent of my interaction with the AI tool.
	Ryan and Deci (2000) and Annamalai et al. (2025)

	Competency Building
	The systematic support that helps students become knowledgeable, skilled, and confident in using AI tools for formative writing (Ryan & Deci, 2000; Ryan & Stahl, 2020).
	1. The AI tool helps me identify strengths and weaknesses in my writing. 
2. The feedback from the AI tool improves my writing skills. 
3. The AI tool helps me understand how to revise my writing effectively. 
	Chiu et al. (2025) and Olafsen et al. (2025)

	AI Empathy
	The perception that an AI tutor or assistant is aware of a learner’s social needs and offers support, making its replies seem thoughtful, uplifting, and aligned with the learner’s emotional state (Srinivasan & San Miguel González, 2022).
	1. The AI tool provides feedback in a considerate manner.
2. I feel that the AI tool understands my needs as a learner.
3. The AI tool provides supportive and encouraging responses.
4. The AI tool responds to my concerns in a way that makes me feel understood.
	Olafsen et al. (2025) and Srinivasan and San Miguel González (2022) 

	Explainability
	How well an AI system makes its outputs and the reasoning behind them intelligible to users (Dwivedi et al., 2023).
	1. The AI tool explains why it suggests particular revisions. 
2. The AI tool makes its feedback clear and understandable. 
3. I can easily see how the AI’s feedback relates to my writing. 
4. The AI tool provides reasoning that helps me evaluate its suggestions.
	Shin (2020) and Zhu et al. (2025)

	Fairness
	Students’ trust in the unbiasedness, fairness, and transparency of the assessment, feedback, and decision-making procedures mediated by AI (Memarian & Doleck, 2023).
	1. The AI tool provides feedback that I believe is fair. 
2. The AI tool treats my work in the same way as it would for other students. 
3. The AI tool provides unbiased feedback. 
4. The AI tool’s feedback respects the quality of my writing.
	Shin (2020) and Zhu et al. (2025)

	Technostress
	The psychological pressure that arises when the demands of using technology exceed the coping capabilities of a person (Wang et al., 2025).
	1. Using AI tools for writing makes me feel mentally exhausted. 
2. I feel overwhelmed when using AI tools in my writing tasks. 
3. Constant updates in AI tools make it difficult to keep up. 
4. I feel anxious about being monitored when using AI tools.
	Chukwuere and Chukwuere (2025)

	Loss of Control
	A reduced ability for a person to monitor and intervene as AI systems become more automated and individuals depend on opaque, AI-generated outputs (Zerilli et al., 2019).
	1. The AI tool takes away my control over how I write. 
2. I feel that the AI tool dictates how I should complete my assignments. 
3. The AI tool reduces my ability to make my own writing decisions. 
4. I feel disempowered when relying on the AI tool.
	Rosenbacke et al. (2024) 

	Ethical Concern
	Privacy and social-psychological risks related to safeguarding sensitive data and the validity of technology-mediated decisions, including concerns about unfair criticism, misuse of personal data, and academic dishonesty (Featherman & Pavlou, 2003).
	1. I am concerned about how AI tools may misuse my data. 
2. I worry that AI tools may encourage plagiarism or academic dishonesty. 
3. I worry that AI tools may reduce academic integrity.
	Yu et al. (2025) and Dong et al. (2025)

	Algorithmic Bias
	A systematic bias in an AI system that generates unfair or discriminatory results, reflected in students’ perception of inaccuracy or bias toward specific groups or writing styles in AI-generated output (Kordzadeh & Ghasemaghaei, 2022; Shin, 2020).
	1. I worry that the AI tool gives biased feedback. 
2. I believe the AI tool sometimes provides unfair or inconsistent suggestions. 
3. I do not fully trust the accuracy of the AI tool’s feedback. 
4. I believe the AI tool’s outputs sometimes reflect hidden biases.
	Chai et al. (2024)

	Engagement
	Active, motivated use of AI in which students incorporate it deeply into course learning, problem-solving, and critical thinking rather than using it superficially (Fredricks et al., 2004).
	1. I am deeply involved when I use AI tools for my writing tasks. 
2. I enjoy working with AI tools during my writing tasks. 
3. I concentrate fully when using AI tools for my assignments. 
	Al Zaidy (2024) and Hannah et al. (2024)

	Skeptical Engagement
	A critical and evaluative approach to AI use in which students question, verify, and contextualize system outputs rather than accepting them unquestioningly, while remaining willing to engage (Vollbrecht, 2022).
	1. I carefully check AI-generated feedback before deciding whether to use it in my writing.
2. I tend to question the accuracy of AI suggestions and verify them against my own judgment.
3. When using AI tools, I critically evaluate whether their suggestions align with my learning goals.
	Lapointe and Rivard (2005) and Vollbrecht (2022)

	AI Partnership Quality
	Students’ perception of the effectiveness of AI systems in collaborating with them to achieve their learning purposes, characterized by transparent, responsive, and goal-focused interaction (Nguyen et al., 2024).
	1. Working with AI tools improves the quality of my writing process.
2. Collaboration between me and the AI tool produces better results.
3. The AI tool complements my strengths in writing.
	Hina et al. (2025) 

	AI Assimilation
	The process by which AI tools cease to be novel and become a standard, routinized part of students’ academic writing process (Fosso Wamba, 2022; Swanson, 2004).
	1. AI tools have become a regular part of how I complete my writing tasks. 
2. AI tools are embedded in my learning routine. 
3. I plan to continue using AI tools in my future academic work.
	Hina et al. (2025) and Sebopelo et al. (2025)



