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1 Introduction

Homework has always been one of the classic basic elements of teaching and learning.

It is usually seen as a tool to consolidate learning and discipline and to foster independence

of young minds. Historically, homework has served as a critical link between formal

learning in the classroom and independent learning (Epstein andVanVoorhis, 2001). It has

been incorporated into both behavioral theory and constructivist pedagogy (Cooper, 1989;

Piaget and Inhelder, 1969; Vygotsky, 1978) and has played a key facilitating role. However,

the recent explosion of generative AI tools such as ChatGPT has upset this balance. These

new systems are now able to provide high-quality answers to difficult scientific problems in

seconds, whether it is solvingmulti-stepmathematical problems or compiling entire essays.

This transformation raises a fundamental dilemma: will students continue to use

homework as a tool for learning at home, or will they outsource the cognitive effort to

machines? As the distinction between aid and substitution becomes ambiguous, instructors

must evaluate the suitability of present homework assignments for effective learning. This

study contends that homework must transition from amodel centered on repetition to one

emphasizing logic, feedback, and reflection. Rather than simply banning AI tools, teachers

should design intelligent, creative assignments that truly use and integrate AI effectively,

and avoid simple, quick-solve tasks that AI can easily solve. It is crucial to design tasks for

activities that both promote learning and use technology.

2 Homework: pros and cons in the AI era

Homework provides students with opportunities to consolidate classroom knowledge

and foster independence. In mathematics in particular, repeated exposure and varied

application are essential for mastering procedures and concepts.

At their best, homework builds autonomy and mental flexibility. It provides space for

experimentation, errors, and reflection, especially when the tasks are well designed.

However, these benefits depend on meaningful design and context. Overburdening

students with repetitive or overly difficult tasks can demotivate them (Deci and Ryan,

2008), exacerbate inequalities (especially where support at home is lacking), and drive them

toward mechanical or AI-based simplification. If homework is not discussed in class, if it

does not consider changing abilities, or if it is viewed as unnecessary work, then its benefits

cannot be realized.
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Technologies such as ChatGPT and Photomath present

attractive expedients, particularly when tasks are easily automatable

(Tulak, 2024). Students are likely to give their homework to AI

if they see it as irrelevant or extremely difficult. On the other

hand, AI, when appropriately included into assignments, can assist

students by providing tips, comments, or simulations. Homework

should be perceived as a dual-purpose educational instrument: it

has the potential to enhance learning or devolve into meaningless

work. The right balance in the era of AI relies on intentional

design, explicit declaration of its worth, and ongoing feedback.

Only through this approach can homework transform itself into an

inclusive, reflective, and adaptable learning environment.

3 The core dilemma: learning vs.
outsourcing

Teachers now must consider not only the content and amount

of homework but also its susceptibility to the simplification

provided by technology with the development of artificial

intelligence tools. This advancement begs a basic pedagogical and

ethical conundrum: are students still learning while they finish

assignments using artificial intelligence tools? Alternatively, are

they outsourcing the fundamental cognitive tasks required for

meaningful learning?

Examining what homework is expected to achieve will help

us to address this question. It should ideally provide a low-

stakes environment for students to make mistakes, consider their

knowledge, and apply it in novel settings. It is the fight with the

problem, the so-called “desirable difficulty” that advances learning,

not only the right answer itself (Bjork and Bjork, 2011). Still, the line

separating help from replacement is not always obvious. Artificial

intelligence can be a cognitive assistant for students helping them

to visualize abstract ideas, get real-time explanations, and validate

their work. Active learning is demonstrated, for instance, by a

student who uses Wolfram Alpha to confirm the result of an

integral after trying it hand-first. On the other hand, duplicating an

essay produced by ChatGPT without reading or editing amounts

to passive consumption, maybe more akin to academic dishonesty

than instructional support.

The secret is intention, openness, and introspection. Sadly,

most modern homework assignments lack distinction between

these purposes. The conventional paradigm, which no longer

holds, makes the clean separation between student work and

outside help assumption. Teachers now have a fresh task: how

to adapt homework to incorporate artificial intelligence as a

resource without compromising the instructional benefits of

autonomous effort?

4 From solving to prompting

Where traditional homework stressed repeated repetition and

problem-solving, today’s students increasingly engage in prompt

engineering, creating questions to AI tools to acquire right or

optimal responses. AI has restructured the cognitive economy of

learning. When used carefully, artificial intelligence may scaffold

learning as calculators redefining mathematical fluency in the

1980s. But there is a thin line separating scaffolding from

replacement. Tools like ChatGPT fall short in analyzing, assessing,

and generating but shine in tasks low on Bloom’s taxonomy,

remembering and implementing (Gonsalves, 2024). Should pupils

rely more on artificial intelligence to finish assignments than

to grasp them, automation without internalizing could follow.

Teachers must thus create assignments demanding personal

interpretation, meta-level thinking, or originality (Kovari, 2025),

ones for which artificial intelligence cannot readily finish. The goal

is to guide students toward safe artificial intelligence use while

preserving the cognitive friction that drives learning.

Crucially, this is not a fringe phenomenon. According to a 2023

Pew Research Center study, 13% of American teenagers between

the ages of 13 and 17 have used ChatGPT for homework; the

proportion doubled to 26% by 2024 (Sidotti et al., 2025), however

other studies show notable increase (Picton and Clark, 2024).

Teachers find it more difficult than ever to separate real student

voice in projects molded by generative AI tools (Luther, 2025).

The argument over what counts as “cheating” in homework

has always changed alongside technology. Calculators, Wikipedia,

and now generative artificial intelligence have frequently challenged

teachers to rethink the line separating acceptable assistance from

dishonest activity. Students could use ChatGPT today to create

summaries, confirm responses, or paraphrase. Is this still cheating?

Context, intention, and openness will all help to determine the

response. Should a student apply artificial intelligence to clarify

a confusing approach, this may be akin to using a textbook

or peer support. But if artificial intelligence finishes the work

totally, avoiding education, it crosses ethically questionable ground.

Teachers now must teach not only subject matter but also AI

literacy, including how and when to safely utilize digital tools

(Picton and Clark, 2024). The difficulty is creating a society

in which artificial intelligence is included as a tool rather than

a replacement.

5 Rethinking homework design

Teachers have great difficulty as generative artificial intelligence

systems get more advanced: how can we make sure that homework

stays a meaningful learning opportunity instead of a mechanical

chore assigned to robots? Neither practical nor pedagogically

wise is banning artificial intelligence. Rather, good homework

should discourage shortcutting and advance thought, logic, and

appropriate use of technology.

The way classrooms are run now presents a striking model.

Using Google Classroom, students must turn in scanned or

photographed homework under clear deadlines and precise

expectations. Crucially, even unfinished projects must be uploaded,

and students are urged to record where they ran across challenges.

This framework transforms homework from a product to be

assessed into a process of learning and feedback, therefore

discouraging shallow usage of artificial intelligence.

Task design determines whether homework is AI-resilient.

Assignments aimed at rote computation or fact recall are most

easily automated. Tasks involving metacognition, conceptual

thinking, and student voice, on the other hand, provide settings
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where artificial intelligence can be a help rather than a replacement.

For example:

• Ask students to compare two solution methods (one possibly

AI-generated) and justify which is more effective.

• Assign error analysis tasks, such as identifying and correcting

mistakes in AI-generated solutions.

• Encourage self-generated problems, where students design

and solve a math question modeled on class examples.

• Use explain-your-reasoning prompts to reveal thought

processes and discourage copying.

Metacognitive tasks, such as What did you find difficult and

why? orHowwould you improve your solution now?, are particularly

effective because these are personal, thoughtful, and hard to

automate. As in your practice of going over homework at the start

of classes, the stakes become social and intellectual rather than

only procedural when students expect to participate in classroom

discussions based on their contributions.

Including artificial intelligence overtly into the work is another

exciting approach. Students might be instructed to search ChatGPT

for a solution, criticize the output, and consider its reasoning.

These projects help students to see the tool as an imperfect partner

needing essential control rather than as a magic box, therefore

promoting AI literacy.

Eventually, comments are quite essential. Un discussed

homework becomes low-stakes and so a perfect target for

delegation. Consistent feedback from your system, including into

classroom activities, tells students that their effort and ideas count

more than accuracy. This helps to emphasize that homework is a

cognitive space rather than a compliance task.

Table 1 summarizes typical AI-assisted student behaviors and

suggests related instructional strategies to minimize shortcutting

while preserving learning value based on the authors’ practical

experience and classroom-level implementation of AI-aware

homework systems.

6 Discussion

The development of generative artificial intelligence tools

questions conventional wisdom regarding homework as a

consistent gauge of personal knowledge and effort. Instead of

announcing the end of homework, we should acknowledge the

end of a limited view of it, one oriented toward results over

contemplation, and accuracy over process. The fundamental

question is not whether pupils use artificial intelligence but

rather how they do it. One instrument that replaces thinking

reduces learning; one that enables explanation and introspection

deepens it.

Stopping shortcutting calls far more than just detection or

rules. It demands task designs that honor metacognition, creativity,

and reason. Feedback systems such as the one detailed in this

study, whereby students must try each assignment and review

it in class, encourage real involvement and lessen the attraction

of automation.

From a more general standpoint, academic integrity guidelines

have to change. Like calculators in prior decades, schools should

TABLE 1 Typology of AI-assisted student behaviors and recommended

instructional responses.

AI use case Risk
level

Suggested homework
strategy

Copy-paste full

solution

High Require students to explain their

reasoning and show all steps

Use for paraphrasing

or summarizing

Moderate Prompt students to critique and

compare with source material

Use as tutor/checker

after own attempt

Low Encourage reflective comparison of AI

feedback and self-solution

Use to generate

multiple solution

methods

Moderate Ask students to evaluate methods and

justify the most effective

Use to create practice

problems

Supportive Assign task: design, solve, and reflect on

AI-generated problems

Use to verify final

answer only

Moderate Ask for annotated steps leading to final

answer with justification

Use to answer

metacognitive

questions

High Require personal reflection and

reasoning to validate authenticity

Use to rephrase

explanations

Low Encourage translation into student’s

own words and critique of AI clarity

Use to simulate peer

explanation

Supportive Ask students to “teach back” the

concept, correcting any AI

misconceptions

Use to complete

structured fill-in tasks

High Shift task format to open-ended,

context-specific questions

educate their students to utilize artificial intelligence properly. AI

encourages us to rethink homework as a dialogic, reflexive, ethical

component of learning rather than makes it obsolete.
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