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Abstract
Generative artificial intelligence changes the relationship between humans and technology by moving beyond storing information and skipping steps for humans to participate in processes such as explanation, synthesis, and idea generation. This essay examines the psychological mechanisms behind student delegation to AI, proposing a paradox around cognitive agency, and claims that AI can either function as a cognitive scaffold that expands human thinking or become a cognitive substitute that bypasses essential learning processes. Drawing upon cognitive load theory, cognitive offloading, desirable difficulties, and metacognitive research, this paper explores how AI influences memory, reasoning, and self-awareness during learning. It argues that the impact of AI is not determined by the technology itself, but by whether students maintain ownership over the cognitive processes that facilitate understanding and thinking. Finally, education must focus not on restricting AI use, but on developing students’ ability to use AI in ways that preserve cognitive agency. 

Introduction
The cursor blinks beneath an unfinished body paragraph: the student’s thoughts are still jumbled, as too many ideas and pieces of evidence have not yet been connected. A single prompt later, the AI chatbot miraculously produces a paragraph, coherent and polished. The output seems to suggest tremendous progress, but an important question remains: has the student developed a deeper understanding, or has the technology diluted the struggle and thereby limited the thinking process itself? 
Humans have always used tools to extend their cognitive abilities, from written notes that expand memory capacity by storing information externally to calculators that reduce the mental effort required for arithmetic problems. However, generative AI introduces a different form of cognitive support: AI can explain concepts, connect ideas, and construct arguments while continuously improving based on user input and adjusting to information available on  the Internet. This ability creates a new psychological challenge: students are no longer only deciding which step of their task could be simplified or assisted by AI; they must also figure out how to delegate certain cognitive processes, whether by generating ideas or evaluating evidence in writing, in ways that are still cognitively and intellectually stimulating for themselves. This creates a new tension in education: the same technology that can expand human thinking can also replace parts of the thinking process itself. This essay argues that the psychological impact of AI delegation depends on whether students maintain cognitive agency by using AI as a scaffold for reflection and inquiry, or rely on it as a substitute for the generative processes through which understanding and thinking develop. Understanding this distinction is essential for creating an educational environment where AI strengthens rather than undermines human cognition.

AI as Cognitive Extension
Memory, the process of encoding, storing, and retrieving information, is a key area of focus for students’ developmental years, and their memorized content also provides the basis for more demanding cognitive functions like evaluating and contrasting. Generative AI can certainly support students’ memorization process by reducing their cognitive load. Cognitive load theory explains that working memory has limited capacity while unnecessary demands can prevent learners from effectively processing new information (Sweller, 2010). Generative AI has the potential to support learning by reducing these unnecessary burdens. For example, when a student struggles to draft a paragraph, the difficulties may come from the inability to promptly recall information related to the topic involved—in that case, the attempts to find all the information needed could distract the writer from the initial drafting process. AI can reduce cognitive load, allowing students to focus on evaluating arguments while developing their own interpretation. This process reflects cognitive offloading, where individuals use external resources to overcome limitations in memory and attention (Risko & Gilbert, 2016). 

AI as Cognition Replacement 
The cognitive risk of generative AI is not simply that students depend on external tools, but that they may delegate the mental processes, such as active recall, through which knowledge becomes their own. Learning requires more than receiving and storing accurate information for exams; actively retrieving, organizing, and reconstructing knowledge matters more. Roediger and Karpicke’s (2006) research on the testing effect demonstrated that actively recalling information strengthens long-term retention more effectively than passive review. Moreover, recalling requires students to reconstruct knowledge. When students skip the recall process, ask AI to generate explanations, organize arguments, or solve problems before attempting these processes independently, they may achieve a stronger immediate result, yet this does not continue to stimulate the mind. 
This notion reflects Bjork and Bjork’s (2011) concept of desirable difficulties, which argues that certain challenges during learning, such as making mistakes and uncertainty, strengthen long-term learning because they require students to actively process information. Generative AI has the ability to remove unnecessary barriers by clarifying complex ideas and providing guidance, but it can also remove the productive challenges that force students to think deeply. This way, students lose opportunities to develop meta-cognition, or the learners’ ability to evaluate their own understanding and monitor their own thinking process (Zimmerman, 2002). 
Because AI produces fluent and confident responses, students may mistake the quality of the output for the quality of their own understanding. Fozenblit and Keil’s (2002) research on the illusion of explanatory depth found that people often believe they understand complex concepts until they are asked to explain them independently. According to Koriat and Bjork (2005), however, learners can misjudge their own level of mastery. Therefore, the unique danger of AI is that it can hide the loss of cognitive effort, which is crucial for independent thinking and meta-cognition behind the appearance of competence.

From Offloading to Delegation  
The difference between traditional cognitive offloading and generative AI delegation lies in what is being transferred. Previous tools mainly externalize information with limited cognitive scope. Returning to the previous examples: a calculator can produce answers by skipping steps in completing arithmetic calculations, and a notebook can sustain memorization without taking up the learner’s own long-term memory capacity. But the student remains responsible for interpreting information, making decisions, and generating ideas. Generative AI, on the other hand, creates a different relationship. It can dominate the processes of explanation, synthesis, and argument construction, replacing the cognitive processes through which the answer would otherwise be sought and earned by the student. For example, in essay writing, a student may use notes to store evidence and reduce the burden of remembering it, but must still interpret and organize that evidence into an argument. Generative AI, on the other hand, can perform several of these processes simultaneously, long before the student has constructed any tentative argument. This difference can be understood through the metaphor of a map and an autopilot system. A map helps a traveler navigate by providing information about possible routes, but the traveler still decides on the most appropriate route and responds to changes in the environment. Similarly, traditional learning tools provide support while leaving students responsible for constructing meaning. AI, just like an autopilot system that can take over many decisions that would normally require the pilot’s active judgment, can either guide students through difficult thinking or quietly replace the thinking itself, eventually eroding students’ own capability to do so. Thus, The key issue is not how much cognitive effort AI has reduced, but whether learners are still undertaking the cognitive work necessary for understanding.

Educational Implications
The solution to AI’s cognitive paradox is not preventing students from using AI (which would be increasingly infeasible), but teaching them how to use it effectively. Research on self-regulated learning emphasizes that effective learners actively monitor their goals, strategies, and understanding (Zimmerman, 2002). Meta-cognition helps students recognize when AI is supporting rather than replacing their thinking. A practical approach would be to require an attempt feedback reconstruction process: students first produce their own explanation or argument and then use AI to identify weaknesses or offer alternative perspectives, which students finally use to revise their work independently. This preserves the productive difficulty of the initial attempt while also allowing AI to reduce unnecessary cognitive load during revision. Assessment should reinforce this process, so instead of grading only the final product, teachers could evaluate the student’s initial reasoning and how the final answer changed with AI’s assistance, not dominance, of AI. This makes cognitive agency visible instead of rewarding only the polished output. 
Empirically, a 2025 experiment with 68 college students, Xu et al. (2025). found that explicit meta-cognition support improved sel-regulated learning in a generative AI environment. Another 2025 study following 16 students over 16 weeks found that sustained AI use, combined with reflection, helped students develop even stronger meta-cognitive awareness and critical evaluation of AI outputs (Kosmyna et al. (2025). The goal is not to treat AI as a shortcut but to reduce unnecessary effort while preserving the cognitive work that drives learning. Schools must teach students to critically engage with AI and own the process of evaluating, self-monitoring, and creating. 

Conclusion
Generative AI has transformed cognitive offloading from a question of where information is stored into a question of who performs which parts of the thinking process. Its impact on learning is therefore not determined by the technology itself, but by the relationship between the learner and the tool. When students use AI to organize scattered evidence or identify gaps in an argument they have already developed, AI can reduce the burden of retrieving and organizing information without taking over the reasoning itself. However, when AI replaces retrieval, struggle, and self-evaluation, it risks weakening the very processes through which the application of knowledge develops. As AI becomes increasingly capable of explaining, organizing, as well as reasoning alongside students, the future of education depends on how deliberately we protect and cultivate the cognitive work of studentswho are thinking for themselves.
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