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Abstract
	Generative AI (GAI) is now widely used among students, raising concerns about its impact on learning. This paper examines whether delegating cognition to AI is similar to traditional cognitive offloading or qualitatively different from it, and how this distinction influences educational outcomes. Evidence shows that metacognitive evaluations play a role in shaping learners’ offloading decisions, paralleling conventional offloading. However, GAI also enables learners to delegate aspects of metacognitive control, potentially shifting cognitive agency to AI. A critical distinction emerges between dependent offloading and autonomous offloading: the former involves passive acceptance of AI output, while the latter involves actively engaging with AI as a scaffold. While both can be beneficial in the short term, dependent offloading risks causing cognitive de-skilling and reducing critical thinking, whereas autonomous offloading preserves intrinsic motivation. Moreover, AI’s highly plausible output can constitute misleading metacognitive cues and an illusory sense of competence, leading to overreliance. The paper conceptualizes AI delegation as a metacognitive choice and highlights the need for teaching interventions that promote autonomous offloading and train learners to recognize misleading metacognitive cues.
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Artificial Intelligence is no longer an emerging technology. According to the Student Generative AI Survey published by the Higher Education Policy Institute (Stephenson & Armstrong, 2026), roughly 95% of surveyed undergraduates in the UK reported using generative AI (GAI) in some form, and 94% used it to help with assessed assignments. AI’s popularisation has sparked debates over its effects on learners, with students reporting both benefits and concerns. Among surveyed U.S. teenagers, 66% say it helps them understand their schoolwork rather than simply finish it faster. Meanwhile, other students believe that AI leads to fewer original ideas and less deep learning (Common Sense Media, 2026). Either way, students’ use of GAI to delegate some of the cognitive labour involved in learning resembles cognitive offloading, defined as “the use of physical action to alter the information processing requirements of a task so as to reduce cognitive demand” (Risko & Gilbert, 2016, p. 1). It was a common behavior in learning long before the adoption of digital technologies, from writing to-do lists and notes to using an abacus to facilitate calculation. The paper argues that Generative AI extends cognitive offloading into metacognitive agency, creating a critical distinction between dependent and autonomous offloading. While both can improve short-term performance, dependent offloading risks cognitive de-skilling through misleading metacognitive cues and an illusory sense of competence, whereas autonomous offloading preserves these gains. This analysis conceptualizes AI delegation as a metacognitive choice, highlighting the significance of preserving individuals’ critical thinking and autonomy.
Similar to traditional cognitive offloading, learners’ delegation of cognitive labour to Generative AI is also regulated by metacognitive evaluations. Learners’ decisions about whether, when, and what to offload are more often shaped by weighing task demands against their perceived abilities, rather than by the objective difficulty of the tasks alone (Risko & Gilbert, 2026). For example, Boldt and Gilbert (2019) found that participants with lower confidence in their unaided memory were more likely to set external reminders after controlling for actual memory performance, regardless of whether the strategy was instructed or spontaneous. Individuals also routinely evaluate both mental capacities of themselves and those of extended mental systems (Risko & Gilbert, 2016, p. 684), including other agents who are perceived as sentient and intelligent. Armitage and Redshaw (2025, p. 957) found that participants tend to infer potential helpers’ cognitive competence by observing their performance in relevant memory tasks, which informs their “social offloading decisions” as they seek help more frequently from the strong-memory helper. In the study, participants’ choices over the two virtual helpers are independent of task difficulty, their own cognitive abilities, and even metacognitive confidence (Armitage & Redshaw, 2025). Research on the use of generative AI also highlights the metacognitive demands of “automation strategy,” which involves monitoring and controlling “whether, when, and how” AI is integrated into a workflow (Tankelevitch et al., 2024). It suggests that delegating cognitive labour to AI is continuous with traditional offloading in both purpose and regulation. 
However, generative AI enables learners to delegate aspects of metacognitive control, which could be qualitatively different from traditional cognitive offloading. Specifically, using GenAI involves metacognitive processes similar to those involved when a manager delegates tasks to a team (Tankelevitch et al., 2024, p. 2). Unlike a reminder or calculator that typically performs a fixed operation, GenAI can participate in planning tasks, selecting strategies, and evaluating the results. These are among the metacognitive processes by which learners ordinarily monitor and control their object-level cognition. According to Fan et al. (2024), students who use ChatGPT for essay revision repeatedly shifted between revising their work and consulting the AI, whereas students supported by a human expert were more likely to return to the reading materials and to move back and forth between reviewing task requirements and evaluating their own work. It could suggest that the learners have offloaded parts of learning regulation to the AI. Parallel to this idea, Zhu et al. (2026) coined the term “cognitive agency transfer” to explain how learners shift the locus of control over metacognitive processes from themselves to the AI system. In this sense, the processes governing offloading can themselves become objects of delegation, which is the basis on which AI delegation could become qualitatively different from conventional forms of offloading.	
Therefore, the educational impacts of AI for learners are potentially influenced by the division of labour between humans and machine learning models. To illustrate, the distinction between dependent offloading and autonomous offloading affects how people assess the use of AI. While dependent offloading serves as a passive delegation where users automatically adopt AI output as their final answer without careful evaluation, autonomous offloading serves as an active engagement where users treat AI as a scaffold to enrich their own critical thinking (Zhu et al., 2026, p. 2). At the moment, these two approaches to AI integration may both be beneficial since, with less effort, tasks could be completed faster and to a higher standard. Nevertheless, in the long run, dependent cognitive offloading may degrade individuals’ intrinsic motivation by weakening basic psychological needs for autonomy and competence. Autonomous cognitive offloading, conversely, tends to preserve intrinsic motivation through learners’ maintenance of self-control of critical thinking skills and expectation of their work (Zhu et al., 2026, p. 2). Extending this analysis to classroom performance, Bastani et al. (2025) observed a consistent result in their experiment. They divided students into three groups: GPT Base, GPT Tutor, and without GPT use. The finding shows that even though both forms of AI increased assisted performance, the version that left more of the problem-solving process with students avoided the subsequent learning penalty. AI can therefore function either more like a scaffold or more like a surrogate, depending on how cognitive labour is allocated. This result is also consistent with Fan et al. (2024). Hence, whether AI replaces cognitive and metacognitive activity that is itself necessary for learning or instead frees resources while leaving learners responsible for directing and evaluating their learning, leads to the evaluation of what students gain and lose. 
A possible counterargument is that learners’ metacognitive monitoring is not readily delegated to AI, meaning that learners can still identify gaps in their own knowledge. Consequently, AI offloading does not necessarily lead to erroneous metacognitive evaluation. That said, awareness of its limitations still may not reduce the longer-term cost of overreliance on AI models. As seen in the previous evidence, Bastani et al. (2025) revealed that some students fail to perceive how AI can impede their thinking, as evidenced by their belief that copying AI-generated answers is harmless to their learning. Furthermore, their self-reported perception of the effects of GPT is too heavily optimistic even though students in the GPT Base group performed worse than the control and GPT Tutor group (Bastani et al., 2025, p. 4). This divergence suggests that learners may develop an illusory sense of competence, which could blind learners to potential cognitive de-skilling over time. Given that reliance stems from an internal sense of confidence instead of rational analysis, individuals tend to offload tasks even when they know the model is imperfect. Ultimately, it may be associated with potential de-skilling and stagnated cognitive development (Tankelevitch et al., 2024, p. 11).
Besides, some may argue that biased metacognitive evaluation has long existed, independent of the emergence of AI. According to Koriat (1997), humans cannot directly measure their knowledge. Instead, they tend to rely on observable or measurable cues such as perceived ease of processing, familiarity, and accessibility to form judgements of learning (JOL), some of which are unreliable and could diverge systematically from actual performances. Nevertheless, AI models could make learners more vulnerable to biases since they provide extremely smooth signals to exacerbate these complacency biases. The answer generated by AI, fittingly, is highly plausible and coherent reasoning, constituting a misleading metacognitive cue. For example, in Teng et al. (2026), 111 novice medical students displayed a lower diagnostic accuracy but greater self-confidence in their judgments when exposed to AI-generated misinformation. As such, this demonstrates that plausible and coherent AI-generated reasoning can become a misleading metacognitive cue, producing high confidence even when performance deteriorates.
In conclusion, Generative AI extends cognitive offloading into the field of metacognitive agency. AI can serve either as a powerful supportive scaffold or a cognitive surrogate based on how learners allocate cognitive labor. Since AI’s highly fluent output involves creating misleading metacognitive cues and fostering an illusory sense of competence, overreliance on it may lead to long-term risks including cognitive de-skilling. This analysis conceptualizes AI delegation as a metacognitive choice and highlights the significance of preserving individuals’ critical thinking and autonomy, thereby offering a new perspective on learning with AI. Future research should explore teaching interventions that promote autonomous offloading rather than dependent offloading. It should also investigate how learners can be trained to recognize misleading metacognitive cues from AI-generated texts.
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