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Abstract: Metacognition is often presented as a response to generative Al’s disruption of
teaching and learning, yet the term has become too generalized to guide practice. In Al-mediated
environments, asking students merely to “reflect on your thinking” is insufficient. Because Al
tools can redistribute cognitive labor, their educational value depends on how students use them
and whether that use supports disciplinary forms of reasoning. This essay argues that
metacognition must be understood as disciplinary infrastructure: students cannot effectively
monitor their thinking without understanding the epistemological and ontological demands of the
field in which they are working. Classrooms therefore become sites where student frameworks
interact with more discipline-grounded instructional frameworks. Teachers must balance
immersion and friction, enabling students to enter the flow of inquiry while introducing strategic
pauses that make disciplinary expectations visible. Tina Austin’s UnBlooms Framework offers
one model through “metacognitive checkpoints,” where students evaluate whether Al is helping
or hindering their learning. These checkpoints ask students to discern when Al supports a
discipline-responsive habit of mind and when they should resist offloading and complete a task
themselves. The essay reframes metacognition as concrete, discipline-sensitive, and grounded in
judgment within Al-mediated learning.
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1. Metacognition: The Controversy:
In 2025, Google sponsored an article titled “The Metacognition Revolution: Al is Playing a
Central Role in Reshaping How We Learn” in The Atlantic. The article is published in the
Dialogues section, as an online feature. The article makes a specific point: Generative Artificial
Intelligence has been the push for education to lean more consistently, more seriously into the
role of metacognition in learning. There are some interesting examples. Though at the same time,
it echoes many of the oft-used (and very abstract) descriptions of metacognition as “thinking
about thinking” and “reflection.” At the bottom of the article — which has no author attached to it
— the webpage announces that it’s “An Atlantic Re: Think Original for Google” (The Atlantic,
2025).

This article captures how (a) metacognition has been invoked as a solution to generative Al’s
disruption of teaching and learning, (b) the term has become increasingly abstract and general,
and (c) people (and companies) have heralded The Age of Al as The Age of Metacognition. The
core message here: Generative Al has upended traditional teaching and assessment to the extent
that we can no longer treat single assignments as indicators of student knowledge or
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achievement, but we have this other concept (metacognition) that will help us smooth things
over. Often — and this is the case in the Google article — teaching metacognition is a one-and-
done affair. Professors ask students to reflect on their project at the end.

This article will take a different approach. We argue that metacognition cannot remain a generic
request for students to reflect. It must be anchored within a disciplinary infrastructure.

We also argue that teaching metacognition requires a system of intentional checkpoints,
temporary pauses that encourage students to explain and reflect on their creative processes
before, during, and after engaging in them. These checkpoints help learners slow down, surface
criteria, compare human and Al reasoning, and make principled decisions about use, revision,
and resistance. We argue that the relevant question is not whether a generic framework applies
across disciplines, but what counts as doing each metacognitive move well within a discipline's
standards for evidence, validity, critique, and care. This results in a notion of metacognition that
is more specific, more systematic, and more discipline-responsive.

Professors do more than transmit information. They model what disciplinary judgment looks like
in practice. Students observe not only what conclusions experts reach, but how they weigh
evidence, respond to uncertainty, revise interpretations, and justify decisions. Through repeated
exposure to these habits of mind, students begin to develop a disciplinary identity of their own.
This is important, because it positions the classroom as a place where “frames of reference”
come into contact with one another. Jack Mezirow (Mezirow 1997), and others, have emphasized
how important frames of references are to how we understand transformative teaching and
learning. He writes, “Adults have acquired a coherent body of experience—associations,
concepts, values, feelings, conditioned responses—frames of reference that define their life
world. Frames of reference are the structures of assumptions through which we understand our
experiences. They selectively shape and delimit expectations, perceptions, cognition, and
feelings. They set our “line of action.” (Mezirow, 1997, p. 5). This is hardly limited to adults.
Children and teenagers also come into the classroom with their own frames of reference that they
have created and reinforced through their experience. In the classroom, often the students’ frame
of reference comes into contact with the teacher’s more disciplinarily-influenced frame of
reference. In this context, the educator’s role is to introduce friction (or what John Dewey called
the “shock”) that encourages students to question their frame of reference (Dewey, 1910, p. 207).
The classroom is a place where disciplinary and-non-disciplinary frames of reference come into
close contact with one another.

Managing this dynamic requires balancing immersion and friction, so that we are carefully
selecting when students can lean into the flow of their work and when we need to introduce
friction to get them to pause, rethink the assumptions of that workflow, and boost their
metacognitive awareness inside specific disciplinary contexts.

2. Balancing Friction and Immersion with Metacognitive Checkpoints:
For educators, one of the challenges is to balance a general metacognitive framework with
discipline specificity. Each discipline is a distinctive site of epistemology, methods of
verification and evaluation, processes of inquiry, and modes of instruction and assessment.
General frameworks, with terms like critique, reflect, and even pause, take on distinctive shapes
within those sites. What counts as a productive pause in a history seminar looks different from
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what counts as one in a chemistry lab or a creative writing workshop. Metacognition, in other
words, cannot be fully discipline-neutral. To be effective, it must also be discipline-responsive.
Importantly, students are not uniformly dependent on Al, nor is cognitive offloading a single
behavior. In Al-mediated learning, students often engage in cognitive selection: they decide,
with varying degrees of awareness, when to invest their own thinking, when to delegate parts of
a task to AL, and when to retain or protect particular forms of cognitive work. Recent empirical
work confirms this pattern. Xiao, Liu, and Yao (2025) found that students in an EAP course
developed Al metacognitive awareness through iterative, reflective engagement with Al tools —
but their study also revealed a generally negative perceived impact on language development,
suggesting that metacognitive awareness alone, without disciplinary grounding, may be
insufficient to protect learners from the substitutive effects of Al use.

The central pedagogical question, then, is not just whether students are offloading cognition, but
how they decide what gets offloaded. This emphasis on selection is consistent with Arango-
Muioz’s account of scaffolded memory, which argues that agents rely on metacognitive feelings
when deciding whether to use internal memory or external supports (Arango-Mufioz, S. 2013). In
Al-mediated learning, one approach that operationalizes this discipline-responsive metacognition
is the UnBlooms™ framework (Austin, 2025), developed through iterative practice-based
research with educators across university settings. Rather than treating metacognition as a
terminal reflection step, UnBlooms™ structures Al interaction through four recursive
movements — questioning, generating, critiquing, and refining — with metacognitive reflection
as the constant anchor at each stage. Risko and Gilbert (2016) argue, not all offloading is
harmful, but the question is whether the learner retains regulatory control over what gets
delegated. UnBlooms builds that regulatory control into the process itself. Crucially, the
Unblooms framework does not prescribe a single entry point. Learners enter the loop where the
problem demands, which means the starting move in a history seminar may be critique while in a
chemistry lab it may be questioning. This discipline-responsive entry point is what distinguishes
UnBlooms from generic metacognitive frameworks: the cognitive moves are universal but where
and how they are activated is disciplinarily determined. This is not just coaching students to
know themselves. It is teaching them to know what they are versus what the tool is. Austin
(2026) terms this the UnBlooms™ Discernment Spiral (UDS): as learners progress through
recursive cycles of questioning, generating, critiquing, and refining, they develop an increasingly
refined capacity to distinguish their own reasoning from Al-generated output.

Traditional metacognitive frameworks ask learners to monitor one cognitive system (their own) .
Al-mediated learning introduces a second: one that produces fluent, confident output without
genuine understanding. The challenge is not simply self-regulation but dual-system vigilance —
knowing what you know, and knowing what the Al only appears to know. Recent interpretability
research sharpens this: Lindsey (2025) found that large language models are developing
emergent introspective awareness — the ability to monitor their own internal states. Students
must now monitor a system that is itself beginning to model its own cognition. The UnBlooms™
Discernment Spiral (Austin, 2026) is designed for exactly this demand. Understanding when and
how to apply that vigilance requires calibrating the relationship between friction and immersion
in the learning process.

3. Balancing Friction and Immersion, with Metacognitive Checkpoints
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Teaching metacognition takes care and discernment. As instructors, one of our jobs is to figure
out and test when students may benefit from just getting into the flow of the work and when they
would benefit from external friction that would momentarily trip them up but, ultimately,
produce more self-knowledge. Friction and immersion go hand in hand.

In The Reflective Practitioner (1983) Donald Schon argues that the most successful practitioners
don’t leave reflection until they end. They embed reflection into their process, using both
reflection in action (which happens during the creative process) and reflection on action (which
happens after the creative process) to build self-awareness and a strategy for future action
(Schon, 1983).

The question is what makes those pauses worth taking, and what is at stake when we interrupt a
student’s workflow. Two bodies of research help clarify the issue. Mihaly Csikszentmihalyi’s
work on flow suggests that immersion is not sustained by ease. It depends on a relationship
between challenge and capacity, where the task remains demanding enough to require the
learner’s full attention but not so difficult that it becomes inaccessible. “Enjoyment,” he writes,
“is characterized by this forward movement: by a sense of novelty, of accomplishment” (46).!
Metacognitive checkpoints can serve that forward movement when they help students notice the
problem they are inside, the choices available to them, and the next level of complexity their
work requires.

Robert Bjork’s research on desirable difficulties makes a related point from cognitive science.
Conditions that slow immediate performance, including retrieval practice, spacing, and
generation, can strengthen long-term learning because they require the learner to do more of the
cognitive work herself (Bjork & Bjork, 2011).? Friction, then, is not simply the opposite of
engagement. Under the right conditions, it is part of what makes engagement intellectually
consequential. A pause that asks a student to think about what she is doing does not have to
function as a break in the work. When it is well timed and calibrated to the student’s developing
competence, that moment of resistance can become part of the work’s momentum. It can be the
point at which the learner feels the task become more difficult because it has become more fully
hers.

To help produce metacognitive awareness, these pauses should encourage what scholars often
sometimes call “self-explanations,” in which students go beyond just noticing how their minds
work in order to understand the why behind their decisions. The cognitive scientist Michelene
T.H. Chi argues that self-explanations are distinct from think alouds, because they focus on
uncovering the logic behind the decisions rather than the decisions themselves:

Self-explaining is much more analogous to reflecting and elaborating than
to “thinking aloud.” Talking aloud is simply making overt whatever is
going through one’s memory (see Ericsson & Simon, 1993), without
necessarily exerting the effort of trying to understand. (Chi, 2000, p. 170)°

The big question — here and in the other research on these productive pauses — is where they
come from. Crucially, for self-explanation, the audience is the person doing the reflecting rather
than some external authority or force. The same goes for the reflection-in-action mentioned by
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Schon in The Reflective Practitioner. So, for us, the focus is a little different: How can educators
introduce similar pauses in the middle of the student’s creative process? What is the value of
temporary anti-immersive moves, for building more metacognitive awareness?

These questions become even more complex, when we take into consideration modern
technology. When students engage in reflection in action, they need to think about more than
whether they are hitting their goals (though they certainly do need to do that). They need to also
consider whether they are protecting their ownership of the project and their learning as they
work Al tools into their process. Because increasingly, students are surrounded by Al programs
that can easily take over the process itself.

Austin’s UnBlooms™ Framework teaches students how to retain intellectual ownership of the
project. It approaches metacognition not as a final reflection but as a sequence of decisions
students (or instructional designers) make while working. Rather than asking students to evaluate
their thinking after the product is complete, UnBlooms embeds four recursive moves into the
process itself: Question (what is the problem we are trying to solve, and should Al enter here?),
Generate (produce something, with or without Al, and commit to it), Critique (evaluate what
was generated against disciplinary standards), and Refine (rethink, not just edit, based on that
critique). The loop is recursive by design .What makes UnBlooms discipline-responsive rather
than generic is that the cycle remains constant while each discipline supplies the standards,
evidence, and criteria by which questioning, generation, critique, and refinement are carried out.
What counts as adequate critique in a history seminar is not the same as what counts in a
biochemistry lab.

Resistance (the principled decision not to use Al because the cognitive struggle itself is the
learning goal) is not introduced here but embedded in UnBlooms™ at Level 5 of the
Metacognitive Awareness Scale (Austin, 2026).

Before: Purpose / Delegation — Should Al enter this task at all?

During: Criteria / Comparison — How do I judge what Al gives me?

During: Revision — What do I now need to rethink or remake?

After: Ownership / Resistance — What did I learn, and what should I protect next
time?

These checkpoints correspond directly to the UnBlooms™ Metacognitive Awareness Scale
(Austin, 2026): the before-Al decision point maps to Level 1 (recognizing differences between
Al and one's own reasoning), the during-Al evaluation maps to Levels 2 and 3 (reflecting on and
analyzing how Al output contrasts with human reasoning), the after-Al reflection maps to Level
4 (evaluating Al reasoning patterns and suggesting improvements), and the choice to create
original work or deliberately resist Al maps to Level 5. What this paper contributes is showing
how each of these levels manifests differently depending on the epistemic standards of the
discipline the student is working within (Austin 2025). UnBlooms scaffolds metacognition by
turning reflection from an after-the-fact statement into a sequence of decisions students make as
they work.

What UnBlooms offers is a structure for practicing metacognition in Al-mediated learning: it
attempts to help students notice when they are making decisions, explain why those decisions
matter, and evaluate whether Al is supporting or replacing their own disciplinary thinking.
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Gulya's Pre-Creation Loop (figure 1) extends this structure by adding a planning stage before
students enter the UnBlooms™ cycle. This applies earlier ideas about metacognitive reflection
— such as Donald Shon’s argument for reflection-in-action specifically to a student’s use of Al
Below is a breakdown of what those metacognitive checkpoints may look like. During the first
metacognitive checkpoint, students engage in a pre-loop process where they need to guess where
Al will be helpful or detrimental, based on their past experiences. In Jason’s classes, his students
design their own projects and processes. When designing their processes, students lay out a
series of steps, which steps they think an Al program can help with, and why. They decide
whether Al belongs, for what purpose, and at what risk to learning. Some students may use Al to
outline; others generate a sketch and depart from it; others choose to begin without AI. The
learning move is that the student names the process and owns the decision. Even before students
enter the loop , what Austin previously coined the 'pause before the loop' in the UnBlooms™
framework, and what Gulya terms the Pre-Creation Loop — they engage in a pre-loop
process.The difference is UnBlooms™ is itself a recursive loop, and Gulya's Pre-Creation Loop
is the decision checkpoint that precedes entry into it.

During the second metacognitive checkpoint, students pause with a partial product and ask how
they will evaluate it, what disciplinary criteria matter, and whether their original process is still
serving the work. This is where productive friction enters: not as a blanket interruption, but as a
moment of disciplinary judgment. Students may discover that Al was less helpful than expected,
or that the process needs to shift.

The third and final checkpoint resembles a post mortem. After the work is complete, students
document what changed from their original plan and why, what they chose to protect from Al
assistance, and what they would do differently. The ownership question is central here: not "did I
use AI?" but "do I still own the argument, the method, the claim?" This reflection is only
meaningful when it can be traced back to specific decisions made at Checkpoints 1 and 2. A
student who documented their pre-commitment and their mid-process pivot can write a genuine
after-reflection. A student who skipped those steps cannot reconstruct one credibly.
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Figure 1. Gulya's Pre-Creation Loop, Austin's Pause Before the Loop, and the UnBlooms™
execution cycle used together in Al-mediated learning
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A research question that emerged from this work was: if metacognitive checkpoints are a
naturally occurring response to Al-mediated learning, would educators who redesign
assessments without explicit knowledge of UnBlooms independently arrive at practices that map
onto its levels? Table 1 tests this hypothesis by mapping educator-reported redesign practices,
collected at a live symposium (Austin, 2026), against the UnBlooms MAS. The point is not that
every discipline should use the same checkpoint in the same way, but that each discipline
requires students to pause around different standards of evidence, process, judgment, and
ownership.

Table 1.Disciplinary assessment redesign responses collected and presented

Disciplinary Assessment Redesigns Mapped to UnBlooms Checkpoints (Austin, 2026)

UnBlooms™ Writing English / Process Science
Framework (Gulya's Pre- Application
Creation Loop)
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Stage (Austin,

2025)

Pre-Loop
(Austin's 'Pause
Before the
Loop'): Should
Al enter at all?

Question: What
do I actually
need?

Generate:
Produce &
commit

Critique:
Evaluate against
disciplinary
standards

Refine: Rethink,
not just edit

Metacognitive
Mantra

Student maps
argument structure
before using Al;
identifies where Al
would displace voice
vs. support it

What is my
argument? What does
my writing need to
do that Al cannot
determine for me?

Write a draft or
section; commit to a
thesis before Al
enters. Compare Al

output to human
draft.

Analyze Al vs.
human thinking
(Level 3). Does Al
output meet
disciplinary criteria
for argument,
evidence, voice?

Evaluate using
disciplinary criteria;
revise using justified
reasoning (Level 4
Unblooms). Student
explains why Al
doesn't meet criteria.

The student
understands the
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Gulya's Pre-Creation
Loop: student
designs process,
predicts which steps
Al can assist without
jeopardizing
ownership

What is my creative
process? Where does
my thinking need to
lead?

Generate initial
ideas, outline, or
process map. Use Al
as comparison,
analyze differences
in thinking.

Evaluate when Al
helps or hurts (Level
4 Unblooms). Does
Al output reflect the
student's developing
interpretation or
displace it?

Design personal Al-
use strategy (Level 5
Unblooms). Student
controls when Al
should be part of the
process.

The student
understands their

Student applies
Austin's 'pause
before the loop":
designs experiment
hypothesis
independently;
decides where Al
can assist data
analysis vs. human
reasoning

What is the
research question?
What counts as
valid evidence in
this discipline?

Generate
hypothesis, design
method, collect
data. Use Al to
model alternatives,
not replace
observation.

Does the Al-
generated analysis
follow from the
data? Has the
method been
compromised?

Revise
methodology or
interpretation;
document what Al
contributed vs.
what required
human scientific
judgment.

The student
understands the
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criteria AND can thinking process difference between
explain why Al AND can control Al-assisted analysis
doesn't meet them. when Al should be and disciplinary
part of it. scientific
reasoning.

Table 1. Disciplinary applications of the UnBlooms™ framework (Austin, 2025) across
writing, English/process, and science contexts.
Presented by Austin, T. R. (2026, April 10) at the International Journal of Emerging and
Disruptive Innovation in Education: VISIONARIUM.
https://digitalcommons.lindenwood. edu/ijedie

4. Teaching Metacognition as a Discipline-Responsive Habit of Mind

The previous section argued that metacognitive checkpoints can deepen rather than interrupt the
flow of disciplinary work. That claim raises a more specific question: what does that work look
like across disciplines? Friction and immersion do not take the same form everywhere. A
checkpoint that belongs in a history seminar may not belong in a chemistry lab or a creative
writing workshop, because each discipline asks students to notice different things, weigh
different kinds of evidence, and make different kinds of judgments. To understand what
metacognitive checkpoints require, we first have to understand what disciplinary practice is.

The foundational distinction is between content-area literacy and disciplinary literacy. For much
of the twentieth century, educators often approached reading and writing across subjects through
a content-area model: a set of broadly applicable strategies, such as summarizing, questioning,
and predicting, that could help students learn from texts in any subject. Shanahan and
Shanahan’s 2008 study challenged that assumption. Working with expert readers in history,
mathematics, and chemistry, they found that specialists read in ways shaped by the distinctive
demands of their fields. Historians attended to sourcing and context. Mathematicians read
recursively, moving between prose, symbols, and proof. Chemists moved among text, diagrams,
equations, and representations of physical processes. The implication was significant: as literacy
becomes more advanced, it becomes more specialized, not more general. In their 2012 follow-
up, they put the point plainly: disciplinary literacy “emphasizes the unique tools that the experts
in a discipline use to participate in the work of that discipline” (Shanahan & Shanahan, 2012, p.
2).

Shanahan and Shanahan’s framework focuses primarily on reading, but disciplinary practice
includes more than expert reading. McConachie and Petrosky’s Content Matters extends the
framework into a broader account of what it means to work within a discipline. For McConachie
and Petrosky, disciplinary literacy includes “the use of reading, reasoning, investigating,
speaking, and writing required to learn and form complex content knowledge appropriate to a
particular discipline”" (p. 6). These definitions matter because it treats a discipline not simply as
content to be acquired, but as a site of practice. Each discipline organizes inquiry differently. It
teaches students what counts as a problem, what counts as evidence, what kinds of language
carry authority, and what forms of reasoning make a claim persuasive.
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That has direct consequences for metacognition. If disciplinary literacy is not a generic skill, then
metacognitive awareness cannot remain a generic habit of reflection. Students do need a general
capacity to pause, monitor their thinking, and reconsider their choices. But those pauses only
become instructionally meaningful when students know what they are being asked to monitor. A
student in history is not simply asking, “Is my thinking clear?” She is asking how evidence has
been sourced, whose account has been privileged, what context changes the meaning of a claim,
and how uncertainty should be handled. A student in science is asking whether a claim follows
from the data, whether the method can support the conclusion, and whether an anomaly has been
explained or ignored. A student in writing is asking whether a sentence sounds like the argument
she is trying to make, whether the structure is doing the work the claim requires, and whether
outside assistance has clarified her thinking or displaced it.

Gulya’s pre-creation checkpoint makes this distinction visible. Before beginning a project, his
students map out their project and process, identify where Al might enter that process, and
explain why. They divide up their process into steps, and predict which specific steps an Al
program could help with without jeopardizing their ownership of the project. On the surface, the
checkpoint is simple. Its value lies in the frames of reference it asks students to bring into contact
with one another: the task, the discipline, the tool, and the student’s own developing judgment.
When Jason interacts with students, he guides them to think not only about their own design
thinking, but about what disciplinary standards they may also consider. That follow up is where
the student’s own frame of reference comes into close contact with the professor’s more
disciplinary-responsive one.

Effective metacognition requires disciplinary literacy: students cannot monitor their own
thinking without knowing what their discipline demands of that thinking. Writing and English
offer a particularly instructive case for what judgment and remaking look like in disciplinary
practice. In an undergraduate writing or English course, the primary mode of encounter is
interpretation: thinking through texts, arguments, language, and the world those forms make
available (Bartholomae & Petrosky, 2011). Language is not a transparent vessel for information.
It is one of the places where thinking becomes visible (Reddy, 1979; Ricoeur, 1976). That makes
the “during” metacognitive checkpoints especially charged. When a student pauses to ask how
she will judge what Al gives her, she is not applying a stable rubric to a finished object (Wang,
2024). Judgment in writing is shaped by a variety of different, sometimes conflicting,
assumptions about what an argument should sound like, expectations formed by genre and
context, the anticipated needs and resistances of a particular audience, and the social and cultural
norms that determine what counts as persuasive, credible, or appropriate. The writing student has
to ask whether the Al-generated content or analysis helps her build an argument, whether the
structure serves the claim, and whether the language carries the weight of interpretation or has
merely substituted fluency for thought.

The discipline's different frames of reference come into contact most visibly in the undergraduate
classroom. A student may understandably value clarity, completion, and forward movement in
the draft, and Al output can seem to support those aims precisely because it appears organized,
confident, and finished. But the disciplinary practice of writing asks for a different kind of
attention: to the relation between language and thought, to the pressure a claim places on
structure, to the evidence of a mind still working through what it means. That attention is what
gets displaced when fluency arrives too easily. To remake or revise in a writing course is not
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simply to correct or improve. It is to re-enter the work and progress towards full authorship and
responsibility for it (Aburass & Abu Rumman, 2024), which means asking whether the language
on the page reflects the student's developing interpretation or has quietly stood in for it.
Remaking, in this discipline, is inseparable from authorship and voice. It is a decision, finally,
about what the student is willing to stand behind on the page.

5. Resistance, Care, Metacognition

The concern with preserving disciplinary judgment is not limited to educational research. Similar
concerns are emerging in broader ethical discussions of Al. In May 2026, Pope Leo XIV
released his Encyclical Letter Magnifica Humanitas.” He argued that Artificial Intelligence is a
tool that could either bring great benefit or create a new, and more powerful colonialism that
gives even more power to a few people. He made a specific comment about education, pointing
out that “Education, by contrast, is a long journey requiring patience, and therefore needs time
for development and for engagement with reality beyond appearances. This is a fundamental
issue because every technology shapes those who use it. Educating people about the use of Al,
then, involves teaching them to decide when and for what purpose it ought not to be used” (Pope
Leo X1V, 2026). That is the hard work — encouraging students to make their own decisions about
where Al should or should not be used, by taking into consideration their own goals and values,
their own cognitive health, and the disciplinary parameters that they are within.

Becoming more aware of how our minds work allows us to be more adaptable, while also
shielding ourselves from the undue influence of programs that can, increasingly, take over tasks
and processes. It provides both cognitive protection and a way to build a disciplinary-minded
frame of reference. This is where resistance comes in, as an embedded practice that requires
students to use their own metacognitive awareness to decide when working in an Al program
may be a detriment to the project rather than augmenting their agency. Making that decision
requires students to consider both the project they are completing and whether using the Al
program affects their own personal development.

What does this mean for educators? If Al can simulate disciplinary reasoning without
understanding it, then the metacognitive work of knowing why a disciplinary move is right —
not just that it produces the right output — becomes even more essential to preserve.

The encyclical also emphasizes the social importance of cognitive defense. We (both as
individuals and as a society) need to protect the “patience” that is so essential to education.
Doing this preserves education’s countercultural nature: even as society increasingly values
convenience and speed, education needs to set boundaries. After all, we are invested not only in
the products our students create, but in how they develop as humans. The challenge facing
educators is therefore not just teaching students to think about their thinking. But helping them
recognize what kinds of thinking their discipline requires, what kinds of thinking can be
delegated, and what kinds of thinking must remain their own. In an era when Al can increasingly
simulate disciplinary performance, preserving the capacity for disciplinary judgment may be one
of education's most important responsibilities.
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