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ABSTRACT: Self-regulationspecifically refers to 

the dynamic measures through which an individual 

plan, monitor and evaluate their cognitive 

pathways, motivation and behavior to achieve the 

desired outcome. In the core of this process lies 

metacognition, which stimulates one’s own 

awareness and control over own thinking process 

that substantially leads to comprehensive regulation 

of individual. The complex skills are exclusively 

vital for managing complex research oriented 

scholarly tasks.The successive emergence of 

artificial intelligence especially the large language 

models and AI-driven applications accentuate the 

plausibility of reinforcing complex metacognitive 

tasks involved in academic research. The enormous 

potential of artificial intelligence working as 

metacognitive support mechanism leads the 

researcher practitioners to the ultimate practice of 

self-regulation. Extracted from Zimmerman’s 

cyclical model of self-regulated learning and the 

theory of metacognition, this research paper unfolds 

how artificial intelligence through metacognitive 

support, strengthens researchers’ planning, 

monitoring, reflections and adaptive strategic 

decision throughout the procedural hierarchy of 

research journey. Through an extensive review of 

literation on AI-supported metacognition and self-

regulated learning, the researchers tried to identify 

the distinct gaps to address the researchers’ self-

regulation through AI-supported metacognitive 

strategies. This study also tried to build a tentative 

theoretical model that sites artificial intelligence as 

external cognitive scaffold, reflective strategist and 

adaptive collaborator in researchers’ self-

regulatory processes. The proposed framework 

offers practical suggestions for research scholars 

and implies the contribution of accelerating need of 

human-AI collaboration in academic research 
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I. INTRODUCTION 
The self-regulated learning plays pivotal 

role in complex procedure of research where 

appropriate planning, monitoring and reflecting on 

own introspection underscores critical and creative 

involvement. Self-regulation learning model focuses 

on cyclical stages of forethought, performance 

competences and self-reflection including cognition, 

metacognition, behavioral and motivational 

regulations.  Metacognition in teaching learning 

context denotes goal-setting, monitoring, reflective 

evaluation that concisely and correctly predicts 

learning achievement in different context (1). The 

metacognition involves a process in which learners 

can use their knowledge to practice, learning 

strategies and knowledge about oneself to monitor 

their learning towards a desired outcome. This 

complex cognitive function enables learners to be 

aware of how the learning strategies they chose 

works effectively to regulate and monitor their 

learning pathways. Therefore, the constituent 

components of self-regulation and metacognition get 

intertwined to promote learners knowledge 

accumulation in more self-controlled ways. Based 

on these psychological constructs, recent scholarly 

works showed how integration of artificial 

intelligence can both influences and undermines the 

learners’ regulation of learning and research. 

Previous studies showed how generative artificial 

intelligence was used as intervention which leads 

towards cognitive and behavioral regulations of 

learners mostly sidelining the motivational 

regulations Research studies showed that in 

generative AI environment, the explicit and 

furnished meta-prompts improves learners’ task 

strategy and self-evaluation that eventually directed 

towards better self-regulations (2).  Though 

metacognition and cognitive process are effective 

predictors of academic progress it underscores the 

capabilities of artificial intelligence to protect and 

preserve the processes (3). Most of the studies 

denote several research gaps where the self-

regulatory metacognitive process ignores the 

potential of artificial automation to predominantly 
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shape these strategies. Other severe gap that is most 

prevalent throughout the studies is disregarding the 

rigorous structure of metacognitive complexities 

involves in scientific and academic research and 

how researchers improves the self-regulatory 

practices with the help of AI-powered automated 

scaffolding. Guided by these two theories, the 

researchers in this study have tried to define self-

regulation phases that involves in the research 

process, how artificial intelligence can strengthen 

the self-regulation and lastly, propose a tentative 

framework positioning artificial intelligence as 

metacognitive scaffold in researchers’ self-

regulation in research pathways. 

 

II. Conceptual Foundation of metacognition 

andSelf-Regulation 
Self-regulation is a psychological 

phenomenon which enables individuals to 

effectively plan, monitor, control and reflect on their 

cognition, motivation and behavior to successfully 

achieve learning goals and academic success [4], 

[5]. This is widely recognized as critical skill that 

strongly influences the scholarly achievement across 

different educational contexts [6]. It is widely 

framed through Zimmerman’s (2000) cyclical model 

which encompasses three interconnected phases [7] 

• Forethought 

In this phase the focus is concentrated on 

planning and goal setting. Individual 

should identify and consider specific, 

measurable, relevant, attainable and time-

specific goals and at the same time 

planning strategically to achieve the 

desired goal. One should inculcate positive 

attitudes, values of tasks and inherent 

capabilities. 

• Performance control 

This phase basically emphasizes the 

execution of planning while practicing self-

control to stay focus removing the obvious 

distractions. One should self-instruct by 

guiding own learning strategies by asking 

questions, self-introspection and reflection 

in own learning while self-monitoring 

through assessing and adjusting learning 

strategies accordingly. 

• Self-reflection 

This phase involves evaluating own 

learning experiences and identifying areas 

for improvements. Here, learners compare 

their learning performances against the 

desired goal and standards to measure 

success. The factors that influence learning 

outcomes are considered and future 

learning strategies are adapted eventually. 

 
 

Figure 1:  Phases of Zimmerman model of Self-Regulation learning 

 

 

 

Self-
Regulaon 

Cycle

Forethought

Self-reflecion
Performance 

Control



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 3, May - June, 2026, pp: 353-359                        ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0603353359    | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal      Page 355 

The self-regulation learning strategies have 

numerous beneficial outcomes like enhancing 

learning outcome, increasing intrinsic motivation, 

developing metacognition, improving self-efficacy, 

adaptability, problem solving skills and better time 

management. The metacognitive skill involved in 

the process is broadly defined as one’s own 

awareness and control of one’s learning and 

thinking [8]. The metacognition process consists of 

two main characteristics which involves 

• Knowledge of Cognition denotes the one’s 

own understanding of knowledge and 

awareness about the application of 

effective  cognitive learning strategies 

• Regulation of the cognition pertains to 

functional components like planning, 

monitoring or evaluating that curates 

learning pathways for learners to achieve 

their intended outcome. 

 

 
Figure 2:  Interconnectedness between the phases of self-regulation and Metacognition 

 

Metacognition and self-regulation are 

structurally interconnected functional components 

within the broader self-regulatory framework [13]. 

This intersection is defined by reciprocal and 

iterative feedback loop. While doing any tasks the 

cognitive need triggers the metacognitive 

monitoring that sends performance level data to 

meta-level which eventually initiates the 

metacognitive control that issues behavioral, 

cognitive and emotional self-regulatory strategies. 

This dynamic reciprocal interchangeability 

strengthens learners’ behavioral and mental 

strategies to align with task demands and ensures 

efficient and goal-oriented learning.  

 

III. SELF-REGULATIVE 

METACOGNITIVE STRATEGIES 

IN RESEARCH CONTEXT 
Self-regulated learning and metacognitive 

strategies are particularly integral are crucially 

integral in the research context due to its complex, 

chaotic and comprehensive nature of scholarly 

work. The structured classroom setting often yields 

to systematic management and comparatively 

definite outcome. In contrast, research work has 

comparatively longer time involvement, uncertain 

outcome, iterative phases of problem solving and 

higher degree of personal and academic 

responsibility. Researchers need to consistently 

regulate their cognition, motivation and behavioral 

aspects in different phases of research life cycle 

from idea generation to publication in prolonged 

duration with minimum external scaffold [5] [6]. 

Metacognitive strategies help the scholars to plan 

effectively, monitor their research process and 

produce meaningful scholarly insights that address 

the completion of self-regulation in research. 

Drawing the references from Zimmerman’s self-

regulation model, the researchers tried to illustrate 

how this psychological learning cycle extends to 

research background with the challenges within the 

phases.  
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Table 1: Metacognitive Self-regulative strategies for research context 

 

Effective implementation of these strategies 

is inherently associated with higher research 

productivity and integrity along with higher academic 

achievement [6]. Many researchers are facing 

significant challenges while dealing with 

metacognitive regulation involved in the whole 

research procedure, emotional regulation and face the 

quality degradation in academic disposition [9]. The 

emergence of artificial intelligence as automated 

scaffolding supports the metacognitive strategies. 

This algorithmic intelligence provides real-time 

prompts, automated progress tracking, reflective 

introspection and adaptive feedback mechanism [10] 

[3] [11]. Researchers should remain cautious of 

metacognitive laziness that may cause due to over-

reliance on technology and artificial intelligence [12]. 

The need for self-regulation and metacognition 

demands balanced AI-mediated self-regulatory 

metacognitive strategies that do not necessarily 

replaces the researchers’ own cognitive capabilities 

[13]. 

 

IV. TENTATIVE FRAMEWORK: AI-

MEDIATED METACOGNITIVE 

SUPPORT MODEL FOR SELF-

REGULATION IN RESEARCH 

This paper tried to propose a tentative model 

provisionally titled “The AI-Metacognitive 

scaffolding model for self-regulation (AIMM-SR) to 

promote research autonomy among research scholars. 

This model does not presuppose Artificial 

Intelligence as productive autonomous tool rather 

positions as active meta-cognitive collaborator that 

constructively supports research scholars following 

the theoretical assumption of Zimmerman’s theory of 

self-regulation. This speculative model encompasses 

Zimmerman’s self-regulation (2013) concept, 

Flavell’s (1979) metacognitive theory and recent 

studies dedicated to AI’s role into self-regulation and 

metacognitive functionalities [10] [3] [11]. It 

conceptualizes the artificial intelligence as external 

metacognitive support mechanism while preserving 

human capabilities.Core components of this model 

lies in interconnected, dynamic supporting layers 

which are mentioned below: 

• Research specific layer where human 

agency holds the pivotal role in primary 

control over planning, scheduling and 

decision-making 

• AI-as metacognitive partner layer where the 

metacognitive scaffolding of AI provides 

meta-prompts, real-time feedback  

Self-Regulation 

Phases 

 

Key Metacognitive 

strategies 

Application in Research 

Context 

Challenges for 

researchers 

Forethought 

 

Goal setting, Strategic 

planning and Task based 

analysis 

 

Defining research 

problems, setting the 

research timeline, 

identifying the 

methodology and the 

sources, setting an 

intended research 

milestone 

 

Problem in framing 

research question, 

shrinking the scope and 

unclear time-estimation 

Performance 

control 

 

Self-monitoring, strategy 

implementation, Learning 

regulation 

 

Tracking literature review 

process, methodological 

implementation, 

inspecting data handling 

and managing proper 

reporting flow 

 

Attention distractions, 

high cognitive 

overload, 

procrastination and 

biasness towards 

perfectionism 

Self-Reflection 

 

Self-evaluation, Error 

detection, Adaptive 

strategies 

Evaluating the research 

quality, reflecting on 

methodological flaws, 

gaining knowledge from 

rejection of papers 

 

Issues in ethical 

integrity, attribution 

bias and difficulty in 

adapting the situation 



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 3, May - June, 2026, pp: 353-359                        ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0603353359    | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal      Page 357 

• Interaction interference layer which 

enhances the integration and interaction 

between human and AI in the research 

procedure. 

 

Table 2: AI-integrated metacognitive support access across self-regulation phases 

Phases of self-

regulation learning 

 

Key metacognitive 

processes 

AI-mediated scaffolding 

strategies 

Intended outcome 

Forethought Goal setting, Strategic 

planning and Task 

based analysis 

 

AI-assisted refinement in 

brainstorming research ideas, 

scheduling accurate timeline, 

mapping literature review, 

insightful prompts [14] 

 Makes research 

objective clearer, 

realistic and feasible 

planning 

Performance Control Self-monitoring, 

strategy 

implementation, 

Learning regulation 

 

Real-time progress tracking, 

adaptive idea prompts, 

literature synthesis, reporting 

related feedback, reducing 

extraneous load by 

diminishing monotonous 

research work [15] 

Improved researchers’ 

focus and timely 

strategic planning 

Self-Reflection Self-evaluation, Error 

detection, Adaptive 

strategies 

Reflective questioning into 

methodological inquiry, bias 

detection, alternative idea 

generation [16] 

Deeper learning and 

strategic partnership 

 

The framework therefore focused on balanced 

partnership where AI drives rather replaces human 

metacognitive abilities. Considering the possible 

metacognitive dependence on AI, this model tries to 

incorporate a “fading mechanism” where AI 

generally reduces the scale of scaffolding to 

accentuate researcher’s autonomy. The proposed 

framework has four key functional mechanisms 

mentioned  

Metacognitive Prompting: AI generates research 

relevant questions regarding theoretical 

assumptions, methodological inquiry, alignment of 

outcome with research objectives [18] [19] 

Dynamic and adaptive scaffolding: Adapts and 

adjusts the scaffold intensity according to the level 

and progress of researchers [20] 

Analytical Reflection: AI is able to provide visual 

representation of research progress, time scheduling 

and cognitive patterns. 

Collaborative integration:  Reviews where AI 

effectively summarizes the researchers’ 

improvement and suggest productive outcomes. 

The proposed theoretical framework aligned in well-

mannered and balanced ways to both theory and 

practical implication by suggesting a structured way 

to design and evaluate these AI-base applications 

specifically for researchers’ development. This 

framework transcends beyond the over emphasis of 

self-regulative practices in academic domain and 

purposefully address the unique and extensive 

demand of scholarly work. 

 

V. DISCUSSION & IMPLICATION 
The previous reviewed studies internalized 

that artificial intelligence can significantly intensify 

metacognitive and self-regulatory procedure across 

numerous tasks especially emphasizing on task-

based strategies, metacognitive awareness and 

deeper reflection in learning engagement. The 

higher metacognitive complexity involved in the 

research procedure including planning, designing, 

analyzing and reporting can be successfully 

operationalized and optimized with AI-driven 

feedback and strategic partnership extending the 

scope of this mechanical intelligence as mere 

technological assistance rather redefining its role as 

active research collaborator. Generative artificial 

chatbots and research-dedicated AI platforms 

reconceptualized  the wholesome procedure of 

research ideation simultaneously risking of over-

reliance and chance of falsification and fabrication 

that enhances hallucination in research output. 

While the AI-embedded metacognition formulates 

self-regulative practices in teaching and learning, 

the research methodology should be reinterpreted 

and designed with artificial intelligence. The 
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tentative framework that is proposed in this study 

clearly elaborated how artificial intelligence can 

strengthen the complex metacognitive procedure of 

research imbibing the psychological construct of 

self-regulation. The conceptual model frames 

artificial intelligence as co-regulator that further 

modifies productivity in metacognitive frictions, 

interpretability and larger scholarly autonomy.  The 

hypothesized model can influence the research 

practitioners to deliberately include AI-led cognitive 

reinforcement and discourses in rigorous scientific 

procedures. The framework delineates the 

policymakers to intelligently include the AI-policy 

that perpetuates ethical research practices that 

eventually leads to help them possess better self-

regulated scholarly practices. At a policy and 

training level, this framework highlights the benefits 

and fallibilities of AI-integration with self-regulative 

instructions that ensures greater control of using 

artificial intelligence more ethically, autonomously 

and skillfully in future research practices. 

 

VI. CONCLUSION 
This research study purposefully 

accumulates the scholarly insights regarding the 

self-regulated learning and contribution of 

metacognition in achieving the desired academic 

goal. Artificial intelligence with its algorithmic 

superstructure elucidates these cognitive strategies 

of an individual through real-time support, 

personalized feedback, technical and strategic 

assistance for learners and practitioners. The 

strategic and autonomous constituents of artificial 

Intelligence have significant outcome in harnessing 

the learning outcome relevant to contemporary 

needs. The comprehensive literature demonstrated 

an urgent need to inculcate artificial intelligence in 

complex metacognitive structure of academic 

research recalibrating the planning, 

implementationand implication to enhance 

researcher’s optimal ideation to bring forward an 

innovative research outcome. While proposing an 

articulated AI-driven metacognitive support model 

for researcher’s self-regulation, this study identified 

significant scholarly gaps in addressing the 

researcher’s possible usage of artificial intelligence 

as cognitive scaffold for their self-regulatory 

optimization. This study grounded in theoretical 

foundation, researchers suggests future studies that 

might focus on empirical studies that validates the 

theoretical assumptions proposed in the conceptual 

model. 

 

 

 

References 
[1]. Efklides, Anastasia & Schwartz, Bennett. 

(2024). Revisiting the Metacognitive and 

Affective Model of Self-Regulated Learning: 

Origins, Development, and Future Directions. 

Educational Psychology Review. 36. 1-36.  

[2]. Banihashem, S., Bond, M., Bergdahl, N., 

Khosravi, H., &Noroozi, O. (2025). A 

systematic mapping review at the intersection 

of artificial intelligence and self-regulated 

learning. International Journal of 

Educational Technology in Higher 

Education, 22. 

[3]. Edwards, J., Nguyen, A., Lämsä, J., 

Sobocinski, M., Whitehead, R., Dang, B., 

Roberts, A., &Järvelä, S. (2024). Human-AI 

collaboration: Designing artificial agents to 

facilitate socially shared regulation among 

learners. Br. J. Educ. Technol., 56, 712-733.  

[4]. Zimmerman, B. J. (2013). Theories of self-

regulated learning and academic 

achievement: An overview and analysis. Self-

regulated learning and academic 

achievement, 1-36. 

[5]. Schunk, D. H., & Zimmerman, B. J. (2003). 

Self-regulation and learning. Handbook of 

psychology: Educational psychology, 7, 59-

78 

[6]. Dent, A., &Koenka, A. (2015). The Relation 

Between Self-Regulated Learning and 

Academic Achievement Across Childhood 

and Adolescence: A Meta-

Analysis. Educational Psychology Review, 

28, 425 - 474.  

[7]. SmudaĐurić, M. (n.d.). Unlocking the power 

of self-regulated learning: Zimmerman’s 

model explained. Retrieved June 1, 2026, 

retrieved from 

http://marijasmudaduric.com/unlocking-the-

power-of-self-regulated-learning-

zimmermans-model-explained.html 

[8]. Flavell, J. H. (1979). Metacognition and 

cognitive monitoring: A new area of 

cognitive–developmental inquiry. American 

psychologist, 34(10), 906. 

[9]. Tao, X., Hanif, H., & Wang, L. (2025). The 

effects of self-regulated learning strategies on 

academic procrastination and academic 

success among college EFL students in 

China. Frontiers in Psychology, 16.. 

[10]. Xu, X., Qiao, L., Cheng, N., Liu, H., & Zhao, 

W. (2025). Enhancing self-regulated learning 

and learning experience in generative AI 

environments: The critical role of 

http://marijasmudaduric.com/unlocking-the-power-of-self-regulated-learning-zimmermans-model-explained.html
http://marijasmudaduric.com/unlocking-the-power-of-self-regulated-learning-zimmermans-model-explained.html
http://marijasmudaduric.com/unlocking-the-power-of-self-regulated-learning-zimmermans-model-explained.html


 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 3, May - June, 2026, pp: 353-359                        ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0603353359    | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal      Page 359 

metacognitive support. Br. J. Educ. Technol., 

56, 1842-1863. 

[11]. Li, T., Nath, D., Cheng, Y., Fan, Y., Li, X., 

Raković, M., Khosravi, H., Swiecki, Z., Tsai, 

Y., &Gašević, D. (2025). Turning Real-Time 

Analytics into Adaptive Scaffolds for Self-

Regulated Learning Using Generative 

Artificial Intelligence. Proceedings of the 

15th International Learning Analytics and 

Knowledge Conference. 

[12]. Schraw, G., &Moshman, D. (1995). 

Metacognitive theories. Educational 

psychology review, 7(4), 351-371. 

[13]. Fan, Y., Tang, L., Le, H., Shen, K., Tan, S., 

Zhao, Y., Shen, Y., Li, X., &Gašević, D. 

(2024). Beware of Metacognitive Laziness: 

Effects of Generative Artificial Intelligence 

on Learning Motivation, Processes, and 

Performance. ArXiv, abs/2412.09315. 

[14]. Hou, X., Liu, Z., Wang, G., & Shi, N. (2026). 

Bridging awareness and behavior: decoding 

implicit metacognitive behaviors in AI-

assisted programming via fine-grained log 

analysis. Frontiers in Psychology, 17. 

[15]. Wang, C., & Lin, J. (2023). Utilizing 

artificial intelligence to support analyzing 

self-regulated learning: A preliminary mixed-

methods evaluation from a human-centered 

perspective. Comput. Hum. Behav., 144, 

107721.  
[16]. Ratnayake, A., Bansal, A., Wong, N., 

Saseetharan, T., Prompiengchai, S., Jenne, 

A., Thiagavel, J., & Ashok, A. (2023). All 

“wrapped” up in reflection: supporting 

metacognitive awareness to promote 

students’ self-regulated learning. Journal of 

Microbiology & Biology Education, 25. 
[17]. Guo, L. (2022). Using metacognitive prompts 

to enhance self-regulated learning and 

learning outcomes: A meta-analysis of 

experimental studies in computer-based 

learning environments. J. Comput. Assist. 

Learn., 38, 811-832.  

[18]. Akram, A., Kiren, A., Sabir, S., &Aslam, S. 

(2025). The Effect of AI Based Scaffolding 

on Problem Solving and Metacognitive 

Awareness in Learners. The Critical Review 

of Social Sciences Studies.. 

[19]. Melanou, C., &Beege, M. (2026). 

Scaffolding Generative AI as a Tutor: A 

Quasi-Experimental Study of Learning 

Outcomes and Motivational, Cognitive and 

Metacognitive Processes. Education 

Sciences. 

[20]. Afzaal, M., Zia, A., Nouri, J., &Fors, U. 

(2023). Informative Feedback and 

Explainable AI-Based Recommendations to 

Support Students’ Self-

regulation. Technology, Knowledge and 

Learning, 29, 331-354.. 

 


