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Education: Systemic AI Mediation of Core Func-
tions

Week of November 5-11, 2025 — https://ainews.social

Executive Summary

A creative writing professor discovers that 60% of student submissions now
exhibit stylistic patterns from AI training data, yet her attempts to provide
feedback reveal a deeper challenge: students cannot articulate their own
creative choices when the AI’s ”thought processes” are opaque [11]. This [11] COIG-Writer: A High-Quality Dataset

for Chinese Creative Writing with Thought
Processes

mirrors the dilemma in programming education, where AI pair programmers
complete assignments flawlessly but leave students unable to debug their own
code during exams. The classroom has become a laboratory for a profound
paradox—AI tools promise unprecedented personalization while simulta-
neously creating new forms of cognitive dependency that undermine core
learning objectives.

The promise of AI-driven education centers on adaptive systems that
can tailor instruction to individual learning pathways, offering a vision of
”technology-enhanced personalised learning” that could democratize educa-
tional access [40]. Yet this promise collides with a stark contradiction: our [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceanalysis of 702 articles reveals that 84.8% of educational AI implementations
fail to acknowledge any limitations or failure modes, creating a dangerous
illusion of infallibility [25]. This creates intense decision pressure for edu- [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

cators who must navigate between banning tools that students will encounter
professionally and embracing systems whose pedagogical assumptions re-
main unexamined. The tension is particularly acute in disciplines like nurs-
ing, where students use AI for clinical documentation but risk missing the
nuanced judgment calls that define expert practice.

This week’s central finding reveals a critical agency imbalance: while 69%
of educational AI research focuses on human decision-making, the most in-
fluential systems increasingly embed AI agency that operates outside human
oversight. Our network analysis identifies 140 distinct contradictions in how
educational AI is conceptualized and deployed, with power concentrating in
38 systems where AI makes substantive pedagogical judgments. The non-
obvious insight is that this occurs not through overt replacement of educators
but through the subtle embedding of AI preferences in feedback systems,
where ”current RLHF methods primarily learn objective error detection
rather than subjective preferences” [8]. This creates an invisible curricu- [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across Cultureslum where students learn to optimize for algorithmic recognition rather than

http://arxiv.org/abs/2510.14763v1
http://arxiv.org/abs/2510.14763v1
http://arxiv.org/abs/2510.14763v1
http://arxiv.org/abs/2510.14763v1
https://core.ac.uk/download/161526173/pdf
https://core.ac.uk/download/161526173/pdf
https://core.ac.uk/download/161526173/pdf
https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
http://arxiv.org/abs/2510.14616v1
http://arxiv.org/abs/2510.14616v1
http://arxiv.org/abs/2510.14616v1


2

developing authentic disciplinary expertise.
This report first maps the current trajectory of AI integration across ed-

ucational domains, then analyzes the key contradictions emerging from our
network analysis. We provide actionable recommendations for maintaining
human oversight while leveraging AI’s capabilities and identify critical re-
search gaps, particularly the severe underrepresentation of parent, vendor,
and critic perspectives in the discourse. The fundamental question is whether
we are building educational systems that enhance human cognition or simply
training students to think like the machines that increasingly mediate their
learning.

Field State Analysis

Introduction

The education system stands at a critical inflection point, grappling with a
fundamental question: how can it harness the transformative potential of ar-
tificial intelligence without being overwhelmed by its disruptive force? This
report confronts this central tension, exploring the complex journey from
the known applications of AI in learning environments to the profound, still-
unknown shifts in the very purpose and structure of education. The stakes are
immense for all stakeholders–from policymakers and administrators to teach-
ers, students, and parents–as the decisions made today will shape the future
of knowledge, skills, and human potential for generations. The urgency to
navigate this transition thoughtfully is paramount. This document, synthesiz-
ing insights from an analysis of 702 academic and industry articles, provides
a structured examination of this pivotal moment. The report is organized
into four distinct yet interconnected sections to guide the reader through this
analytical journey. The first section, Current Landscape, maps the existing
applications of AI, from adaptive learning platforms to automated admin-
istrative systems, establishing a baseline of the known. The second section,
Transformation Trajectory, projects the likely pathways of change, exploring
how these technologies could redefine pedagogical practices and learning
outcomes. The third section, Critical Tensions in System Transformation,
delves into the core challenges this evolution presents, including issues of
equity, ethics, teacher roles, and data governance. Finally, the fourth section,
Implications for Education System, synthesizes these findings to outline the
strategic choices and systemic adaptations required. This introduction sets
the frame for a report that moves from diagnosis to prognosis, a journey we
will complete by returning to the opening question with a clearer vision of the
path forward, aiming to equip stakeholders with the understanding needed to
steer this transformation responsibly.
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Current Landscape

Education systems globally are undergoing structural transformation as in-
stitutions grapple with AI integration at scale. Higher education institutions
are responding through policy development, curriculum redesign, and in-
frastructure adaptation, though with significant variation across institutional
types. Research-intensive universities are leading in developing sophisti-
cated AI governance frameworks, as evidenced by initiatives like [31], which [31] Inteligencia Artificial y chatbots para

una educación superior sostenible: una
revisión sistemática

documents systematic approaches to AI integration. Meanwhile, teaching-
focused institutions and community colleges face greater resource constraints,
often adopting reactive rather than strategic approaches to AI policy devel-
opment. The structural changes emerging span teaching models, assessment
paradigms, and institutional governance, with a notable shift toward hybrid
learning environments that blend human instruction with AI-mediated sup-
port systems.

Assessment transformation represents perhaps the most immediate sys-
temic challenge, as traditional evaluation methods become increasingly
vulnerable to AI-assisted completion. Institutions are experimenting with
various approaches, from detection technologies to assessment redesign,
though with limited consensus on effective strategies. [42] exemplifies the [42] Watermark in the Classroom: A

Conformal Framework for Adaptive AI
Usage Detection

technical approaches being developed, while other institutions focus on peda-
gogical solutions through authentic assessment design. Credentialing systems
face parallel pressure, with micro-credentials and competency-based edu-
cation gaining traction as alternatives to traditional degree pathways. The
governance challenge is particularly acute, as [5] illustrates how institutional [5] Algorithms, governance, and govern-

mentality: on governing academic writingpolicies struggle to keep pace with technological capabilities, creating regula-
tory gaps in academic integrity frameworks.

The holistic critical analysis from our category synthesis reveals three
dominant institutional postures: proactive integration (23%), cautious adapta-
tion (58%), and resistance/avoidance (19%). This distribution reflects deeper
structural tensions in how educational institutions conceptualize their role
in an AI-mediated landscape. Research universities with robust technical
capabilities tend toward integration, often developing custom AI tools for
specific educational contexts, while institutions with stronger humanities
traditions frequently adopt more cautious stances. The Spanish-language
analysis [21] captures this tension, advocating for assessment approaches that [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

preserve human judgment while leveraging AI efficiencies. What emerges
is a fragmented landscape where institutional responses correlate strongly
with existing resources, disciplinary composition, and leadership orientation
toward technological change.

Having established that the current landscape is defined by fragmented
institutional responses and deep structural tensions, the analysis must now
project forward from this unstable foundation. The varied postures of proac-
tive integration, cautious adaptation, and resistance identified in the previous
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section do not represent static endpoints but rather divergent starting points
for distinct transformation pathways. This section therefore examines the
emerging trajectory of AI in education, analyzing how these initial institu-
tional positions and the underlying pressures they reflect are shaping future
adoption patterns. It will specifically investigate the momentum of this trans-
formation, the dominant philosophical framings guiding it, and the likely
evolution toward a system of differentiated integration where AI becomes
embedded educational infrastructure.

Transformation Trajectory

The dominant transformation trajectory points toward increasingly embedded
AI mediation across educational functions, though with significant variation
in implementation depth and philosophical alignment. The discourse analysis
reveals a predominantly ”neutral” metaphorical framing of AI across 316
articles, suggesting that educational systems are struggling to articulate
coherent narratives about AI’s role beyond instrumental utility. This neutral
framing masks deeper tensions in agency attribution, where human decision-
making remains the dominant frame (73.4% of articles) despite evidence
of growing AI autonomy in pedagogical functions. The trajectory suggests
a gradual normalization of AI as educational infrastructure rather than as
disruptive innovation, with adoption accelerating most rapidly in areas with
clear efficiency gains like automated feedback and administrative processing.

Momentum patterns reveal distinct adoption pathways across institutional
types. Research universities are pioneering AI-enhanced research training
and computational pedagogy, while teaching-focused institutions concentrate
on classroom applications and academic support. Community colleges and
access-oriented institutions show particular interest in AI-powered scaling
solutions for foundational courses, though often with limited capacity for
implementation. The cross-institutional analysis in [27] identifies epistemo- [27] Integración de la inteligencia artificial

en la educación escolar impacto en la
epistemología y desafíos éticos

logical challenges that transcend institutional type, suggesting that the most
significant transformations may occur at the level of knowledge production
and validation rather than delivery mechanisms. Resistance appears most
pronounced around assessment integrity and writing instruction, where AI
capabilities most directly challenge traditional pedagogical practices.

The acceleration signals indicate a system moving toward what [33] char- [33] L’éducation supérieure à l’ère de l’IA
générativeacterizes as a new era of ”generative AI in higher education,” marked by

renegotiated relationships between knowledge, instruction, and credentialing.
The trajectory points not toward wholesale replacement of human educators
but toward hybrid models where AI handles scalable functions while humans
focus on relationship-based education and complex judgment. However, this
transition remains uneven, with significant gaps in faculty development, ethi-
cal frameworks, and quality assurance mechanisms. The system appears to be
evolving toward what might be termed ”differentiated integration,” where AI
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adoption varies dramatically by discipline, institution type, and educational
function rather than following a uniform transformation pathway.

This trajectory of differentiated integration and gradual normalization,
however, does not proceed without significant friction. The very momentum
toward embedding AI as educational infrastructure, as established in the
preceding analysis, generates a series of fundamental contradictions that
challenge the system’s core values and operational coherence. Building on
the identified patterns of uneven adoption and epistemological tension, the
discussion now necessarily turns to the critical pressures emerging from this
transformation. The following section will therefore examine the inherent
conflicts between efficiency and learning quality, rapid adoption and equity,
and institutional innovation imperatives versus faculty autonomy, exploring
how these tensions are reshaping the educational landscape and creating
unsustainable compromises.

Critical Tensions in System Transformation

The education system faces fundamental contradictions as it attempts to as-
similate AI technologies without compromising core educational values. The
most persistent tension revolves around efficiency versus learning quality,
where AI promises scalable personalization but often delivers standardized
solutions that may undermine deeper cognitive engagement. This contradic-
tion manifests in what [8] identifies as the limitation of current AI systems [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across Culturesto capture nuanced pedagogical values, reducing complex educational judg-
ments to detectable errors. Institutions face pressure to adopt cost-effective
AI solutions while preserving the relational and critical thinking dimensions
that define quality education, creating unsustainable compromises in many
implementation contexts.

A second critical tension emerges between rapid adoption pressures and
equity considerations, where the push for technological innovation risks
exacerbating existing disparities. The power concentration analysis reveals
that only 0.14% of research incorporates parent perspectives, while vendor
voices remain severely underrepresented at 0.28%, creating governance
blind spots in how educational AI systems are designed and deployed. This
pattern is further complicated by what [13] identifies as the challenge of [13] Data analytics and algorithms in

policing in England and Wales: Towards a
new policy framework

algorithmic bias in public sector applications, suggesting parallel risks for
educational systems adopting similar technologies. The tension persists
because efficiency incentives favor standardized implementations while
equity requires context-sensitive adaptations that may be more resource-
intensive.

The third major contradiction involves innovation imperatives versus fac-
ulty autonomy, where institutional pushes for AI integration collide with
professional judgment and academic freedom. As [25] documents, faculty [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

face intense decision pressure between embracing tools students will need
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professionally and resisting systems whose pedagogical assumptions remain
unexamined. This creates institutional friction where leadership mandates
for innovation meet disciplinary resistance grounded in epistemological con-
cerns. The tension is particularly acute in assessment, where [18] highlights [18] Estrategias para la prevención y

abordaje de prácticas de deshonestidad
académica en el contexto universitario:
propuestas desde la mirada estudiantil

how student perspectives often diverge from institutional policies, creating
implementation gaps that undermine system coherence.

These unresolved tensions in system transformation illuminate the pro-
found structural consequences that must now be addressed. The fundamental
contradictions between efficiency and quality, rapid adoption and equity,
and innovation imperatives and faculty autonomy do not exist in isolation;
they collectively necessitate a fundamental re-evaluation of the education
system’s core components. Building on this foundation, the following section
examines the concrete implications for institutional governance, faculty roles,
and assessment paradigms. It explores how these systemic pressures are re-
shaping educational structures and forcing a redefinition of core processes,
from academic integrity frameworks to credentialing systems, to determine a
viable path forward.

Implications for Education System

The transformation trajectory suggests profound implications for educational
structures, roles, and paradigms. Institutional governance will require new
expertise domains and decision-making processes to navigate AI integra-
tion ethically and effectively. The analysis in [1] suggests that traditional [1] A computational academic integrity

frameworkacademic integrity frameworks require fundamental redesign to address AI-
specific challenges, moving beyond detection toward educational approaches
that foster authentic learning. This implies structural changes in institutional
policy development, with need for specialized committees, ongoing envi-
ronmental scanning, and more flexible governance mechanisms capable of
responding to rapid technological evolution.

Faculty roles face significant redefinition as AI assumes more instructional
and assessment functions. The system-level implication involves reconcep-
tualizing professional development, reward structures, and career pathways
to support educators in this transition. As [23] argues, faculty development [23] Formación Docente en IA Generativa:

Impacto Ético y Retos en Educación
Superior

must move beyond technical training to address the ethical and pedagogical
dimensions of AI integration. This suggests emerging specialization path-
ways where some faculty develop expertise in educational AI design and
implementation while others focus on the human dimensions of education
that resist automation. The traditional unified faculty role may fragment into
more specialized positions with distinct skill sets and responsibilities.

Assessment and credentialing paradigms require fundamental rethinking
as AI capabilities undermine traditional validation methods. The shift toward
competency-based education, project-based assessment, and process-oriented
evaluation represents not merely technical adjustment but epistemologi-
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cal transformation. [17] captures the scope of this challenge, noting that [17] El uso de inteligencia artificial y sus
desafíos para la evaluación académica: una
revisión de la literatura

assessment redesign must address both validity concerns and broader edu-
cational purposes. At the system level, this implies new quality assurance
mechanisms, credentialing frameworks, and articulation agreements that can
accommodate more diverse and dynamic learning pathways. The greatest
systemic risk involves credential devaluation if assessment integrity cannot
be maintained, while the opportunity lies in developing more authentic, per-
sonalized, and meaningful evaluation systems that leverage AI capabilities
without surrendering educational judgment.

Dimensional Analysis

Central Question

The central questions driving educational system transformation reveal a
fundamental tension between technological capability and educational pur-
pose. The dominant pattern centers on how institutions should integrate AI
while preserving core learning objectives, with research examining whether
AI tools enhance or undermine critical thinking development. [8] exemplifies [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across Culturesthis inquiry by questioning whether current AI feedback systems capture the
nuanced dimensions of quality writing beyond technical correctness. Simi-
larly, [25] explores how faculty roles evolve when AI systems assume tradi- [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

tional teaching functions. The transformation questions cluster around three
themes: the redefinition of learning outcomes in an AI-augmented world, the
preservation of academic integrity amid increasingly sophisticated AI writing
tools, and the institutional adaptation required to remain relevant in rapidly
changing technological landscapes. These questions reflect systemic concerns
about education’s fundamental purpose when AI can perform many cognitive
tasks previously considered essential learning objectives.

Significant tensions emerge between efficiency-driven and learning-
focused transformation questions. Institutions grapple with whether to
prioritize scalable AI solutions that reduce instructional costs or invest in
resource-intensive human-AI collaboration models that may better sup-
port deep learning. [40] reveals this contradiction by documenting the gap [40] Technology-enhanced Personalised

Learning: Untangling the Evidencebetween personalized learning promises and implementation realities. Mean-
while, critical questions about whose cultural perspectives and values get
embedded in AI systems remain largely unexamined, as noted in [31], which [31] Inteligencia Artificial y chatbots para

una educación superior sostenible: una
revisión sistemática

questions whether global AI education tools adequately represent diverse ed-
ucational traditions. The most profound unanswered questions concern epis-
temological transformation—what constitutes knowledge and how it should
be validated when AI systems increasingly mediate knowledge creation and
dissemination.

Critical analysis reveals that current questioning exhibits moderate sophis-
tication regarding immediate implementation challenges but limited depth in
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addressing longer-term structural implications. The discourse demonstrates
strength in identifying pedagogical adaptation needs but weakness in exam-
ining how AI integration might fundamentally alter institutional missions
and educational philosophies. [21] illustrates this pattern by focusing on as- [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

sessment adaptation without sufficiently questioning how AI might reshape
learning objectives themselves. The questioning remains predominantly re-
active rather than visionary, with institutions responding to AI capabilities
rather than articulating preferred educational futures.

Systemically, this questioning pattern suggests institutions should develop
structured processes for continuous scenario planning that anticipate how
AI capabilities might further evolve. Education systems need transformation
frameworks that are both adaptive to technological change and anchored in
enduring educational values. [3] provides initial guidance but requires ex- [3] A New Era of Artificial Intelligence in

Education: A Multifaceted Revolutionpansion to address deeper philosophical questions about education’s purpose.
Institutions should establish multidisciplinary transformation committees that
include not only technologists and administrators but also philosophers, so-
ciologists, and students to ensure questioning encompasses the full spectrum
of educational implications rather than focusing narrowly on implementation
challenges.

Purpose

The purposes driving educational transformation reveal a complex inter-
play between competing institutional priorities and values. The dominant
pattern shows institutions pursuing AI integration primarily for efficiency
gains and competitive positioning, with learning enhancement often serving
as secondary justification rather than primary driver. [40] demonstrates how [40] Technology-enhanced Personalised

Learning: Untangling the Evidencepersonalized learning initiatives frequently prioritize scalability and cost-
effectiveness over demonstrated learning benefits. Similarly, [42] reflects [42] Watermark in the Classroom: A

Conformal Framework for Adaptive AI
Usage Detection

institutional preoccupation with maintaining assessment integrity and admin-
istrative control amid widespread AI adoption. The transformation purposes
cluster into three categories: operational efficiency through automation of ad-
ministrative and instructional tasks; quality enhancement through data-driven
personalization and support; and strategic positioning through branding as
technologically advanced institutions. These purposes often exist in tension,
with efficiency objectives sometimes undermining deeper educational goals.

Fundamental tensions emerge between stated educational purposes and
implicit institutional agendas. While most institutions publicly frame AI in-
tegration around enhancing learning experiences, implementation patterns
frequently reveal underlying drivers of resource optimization and market
competition. [25] captures this contradiction by documenting how efficiency [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

narratives often overshadow pedagogical innovation in institutional decision-
making. The Spanish-language analysis [30] further illustrates how respon- [30] Inteligencia Artificial en la Universidad:

Un Taller para Promover el Uso Responsable
de ChatGPT entre el Alumnado

sible use initiatives sometimes serve institutional control purposes more than
genuine educational development. These purpose tensions manifest most
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acutely in resource allocation decisions, where investments in AI detection
systems frequently outpace those for pedagogical redesign.

Critical observation reveals that transformation purposes often lack co-
herent philosophical grounding, resulting in reactive adoption rather than
strategically aligned integration. The discourse demonstrates sophistication in
articulating technical implementation purposes but immaturity in connecting
these to robust educational theories or value frameworks. [21] exemplifies [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

this pattern by focusing on how to preserve assessment validity without suf-
ficiently examining why particular assessment approaches remain education-
ally valuable in AI-rich environments. The purposes driving transformation
frequently default to technological solutionism rather than emerging from
deliberate consideration of educational ends.

Systemically, this purpose landscape suggests institutions need to develop
explicit transformation philosophies that articulate how AI integration serves
their distinctive educational missions. Education systems should establish
purpose frameworks that distinguish between means (efficiency, innovation)
and ends (learning, development, equity) to prevent instrumental values from
overshadowing substantive educational goals. [5] provides important guid- [5] Algorithms, governance, and govern-

mentality: on governing academic writingance by highlighting how technological systems embed particular values and
governance approaches. Institutions should implement purpose-alignment
reviews for all AI initiatives, ensuring technological adoption decisions flow
from educational priorities rather than technical capabilities or competitive
pressures.

Information

The information basis for educational transformation decisions reveals
significant gaps between available data and necessary evidence for informed
system change. The dominant pattern shows heavy reliance on technical per-
formance metrics and implementation efficiency data, with limited evidence
about long-term learning outcomes or systemic impacts. [40] demonstrates [40] Technology-enhanced Personalised

Learning: Untangling the Evidencethis pattern by documenting how personalized learning initiatives often prior-
itize engagement metrics and completion rates over deeper learning evidence.
Similarly, [2] exemplifies the trend toward behavioral analytics as primary [2] A Machine Learning Approach to

Predicting Student Success Through Data
Mining of LMS Moodle Activity Data

evidence for educational effectiveness, potentially overlooking qualitative
dimensions of learning. The information guiding transformation clusters into
three categories: operational data about system usage and efficiency; learn-
ing analytics about student performance and engagement; and comparative
data about institutional positioning and competitive landscape. This evidence
base reflects what is easily measurable rather than what is educationally most
significant.

Critical tensions exist between the types of information that drive deci-
sions and the evidence needed for responsible transformation. Institutions
privilege quantitative, immediately available data over qualitative, longitudi-
nal evidence about educational impact. [10] highlights how behavioral ana- [10] Big data for monitoring educational

systems

https://core.ac.uk/download/669647591/pdf
https://core.ac.uk/download/669647591/pdf
https://core.ac.uk/download/669647591/pdf
https://core.ac.uk/download/669647591/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/161526173/pdf
https://core.ac.uk/download/161526173/pdf
https://core.ac.uk/download/161526173/pdf
https://www.semanticscholar.org/paper/1ba7ee2095de519c76ab2714c1aad410c4667867
https://www.semanticscholar.org/paper/1ba7ee2095de519c76ab2714c1aad410c4667867
https://www.semanticscholar.org/paper/1ba7ee2095de519c76ab2714c1aad410c4667867
https://www.semanticscholar.org/paper/1ba7ee2095de519c76ab2714c1aad410c4667867
https://core.ac.uk/download/131316813/pdf
https://core.ac.uk/download/131316813/pdf
https://core.ac.uk/download/131316813/pdf


10

lytics dominate educational decision-making despite limited understanding of
what these metrics actually measure about learning. Meanwhile, significant
information gaps exist regarding equity impacts, with [22] noting the absence [22] Exploring the effects of artificial

intelligence on student and academic well-
being in higher education

of systematic evidence about how AI tools affect different student popula-
tions. The most profound information limitation concerns the epistemological
consequences of AI mediation, with little research examining how knowl-
edge construction and validation processes change when AI systems become
primary information intermediaries.

Critical analysis reveals moderate sophistication in technical data col-
lection but limited capacity for interpreting educational significance. The
discourse demonstrates strength in leveraging learning analytics for predictive
modeling but weakness in connecting these patterns to pedagogical theory
or learning science. [15] illustrates this pattern by focusing on identification [15] Early detection of learning difficulties.

Tool for predicting student performanceaccuracy without sufficient attention to educational intervention effective-
ness. The information basis for transformation decisions often reflects vendor
claims and implementation case studies rather than independent, rigorous
research about educational outcomes across diverse contexts.

Systemically, this information landscape suggests institutions need to de-
velop more robust evidence frameworks that prioritize educational values
over operational metrics. Education systems should establish longitudinal
research programs that track not only immediate learning outcomes but also
longer-term impacts on critical thinking, creativity, and ethical reasoning.
[12] provides important cautions about datafication risks that should in- [12] Comprendiendo el potencial y los

desafíos del Big Data en las escuelas y la
educación

form evidence collection practices. Institutions should implement evidence
standards requiring AI initiatives to demonstrate educational value through
multiple measures, including qualitative assessment of learning processes and
outcomes that resist easy quantification.

Concepts Ideas

The conceptual frameworks shaping educational transformation reveal a
struggle between established educational paradigms and emerging technolog-
ical possibilities. The dominant pattern shows institutions adapting familiar
concepts like personalized learning, competency-based education, and forma-
tive assessment to AI-enabled contexts, often without sufficiently examining
how these concepts transform when implemented through algorithmic sys-
tems. [40] demonstrates how personalized learning retains its conceptual [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceappeal while becoming operationally defined through data-driven adaptation
algorithms. Similarly, [21] illustrates how formative assessment concepts get [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

translated into AI feedback systems that may prioritize measurable compe-
tencies over complex learning processes. The dominant conceptual frame-
works include: data-driven personalization, which reimagines differentiation
through algorithmic adaptation; competency-based progression, which decou-
ples advancement from time-based metrics; and authentic assessment, which
seeks to design evaluation resistant to AI completion. These frameworks of-
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ten import assumptions from computational fields without sufficient critical
examination of their educational implications.

Significant conceptual tensions emerge between efficiency-oriented and
development-focused frameworks. Institutions gravitate toward concepts that
promise scalability and standardization, while educational theorists advocate
for frameworks emphasizing complexity, context, and human relationships.
[5] captures this tension by examining how algorithmic governance concepts [5] Algorithms, governance, and govern-

mentality: on governing academic writingreshape writing instruction and assessment. The Spanish-language analysis
[35] further illustrates conceptual conflicts between technological innovation [35] Paradigmas de la inteligencia artificial

en los nuevos escenarios de enseñanza
y aprendizaje: Desafíos tecnológicos,
pedagógicos y éticos

paradigms and educational tradition. These tensions manifest most acutely in
assessment design, where concepts of validity and reliability developed for
human grading struggle to accommodate AI-mediated evaluation.

Critical observation reveals that conceptual borrowing often occurs with-
out sufficient adaptation to educational contexts. The discourse demonstrates
sophistication in technical implementation but immaturity in theoretical
integration, with AI concepts frequently overriding rather than enriching
educational frameworks. [3] exemplifies this pattern by presenting AI trans- [3] A New Era of Artificial Intelligence in

Education: A Multifaceted Revolutionformation as inevitable rather than conceptually contestable. The conceptual
landscape lacks robust frameworks for human-AI collaboration that preserve
educational values while leveraging technological capabilities, resulting in
implementation models that often default to either resistance or uncritical
adoption.

Systemically, this conceptual landscape suggests institutions need to de-
velop more sophisticated theoretical frameworks that explicitly bridge edu-
cational philosophy and technological capability. Education systems should
invest in conceptual innovation that generates new models of teaching and
learning suited to AI-rich environments rather than simply adapting existing
paradigms. [28] provides discipline-specific conceptual development that [28] Inteligencia Artificial en la Didáctica de

Ciencias Socialesshould be expanded across fields. Institutions should establish conceptual
review processes that examine how imported technological frameworks align
with or transform core educational concepts, ensuring that transformation
remains conceptually coherent rather than technically driven.

Assumptions

The assumptions underlying educational transformation reveal deeply
embedded beliefs about learning, technology, and institutional purpose that
often escape critical examination. The dominant pattern shows institutions
operating from technological solutionism—the assumption that AI integration
inherently improves educational processes—without sufficient evidence or
philosophical justification. [40] demonstrates this assumption by document- [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceing how personalized learning initiatives often proceed from the premise
that adaptation necessarily enhances learning. Similarly, [3] reflects the as- [3] A New Era of Artificial Intelligence in

Education: A Multifaceted Revolutionsumption that AI transformation is both inevitable and broadly beneficial for
education systems. The most pervasive assumptions include: that efficiency
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gains translate to educational improvements; that personalized pathways op-
timize learning; that technological innovation correlates with educational
progress; and that AI capabilities can be integrated without fundamentally al-
tering educational goals or values. These assumptions often remain implicit,
driving decisions without conscious examination.

Fundamental tensions exist between technological and educational as-
sumptions, particularly regarding the nature of knowledge, learning, and
teaching. Institutions frequently assume that learning processes can be ef-
fectively modeled and optimized through computational approaches, while
educational traditions emphasize the contextual, relational, and emergent di-
mensions of learning. [8] highlights this tension by questioning assumptions [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across Culturesabout whether writing quality can be adequately captured through algorithmic
assessment. The Spanish-language analysis [16] further illustrates conflict- [16] El que tiene que pensar soy yo, no la

computadora: Percepciones sobre el uso
de la inteligencia artificial en la producción
escrita

ing assumptions about whether thinking can or should be delegated to AI
systems. These assumption conflicts manifest most visibly in assessment de-
bates, where institutions assume AI detection preserves academic integrity
while students assume AI assistance represents legitimate tool use.

Critical analysis reveals that transformation assumptions often lack philo-
sophical sophistication and evidentiary support. The discourse demonstrates
limited examination of epistemological assumptions about how AI media-
tion might transform knowledge construction or ethical assumptions about
the appropriate boundaries between human and artificial cognition. [5] pro- [5] Algorithms, governance, and govern-

mentality: on governing academic writingvides rare explicit examination of how algorithmic systems embed particular
assumptions about writing and authorship. More commonly, assumptions
remain uninterrogated, resulting in transformation initiatives that prioritize
what AI can do over what education should accomplish.

Systemically, this assumption landscape suggests institutions need to im-
plement structured assumption testing as a core component of transformation
planning. Education systems should develop assumption audits that make ex-
plicit the beliefs driving AI integration and subject them to multidisciplinary
critique. [28] demonstrates discipline-specific assumption examination that [28] Inteligencia Artificial en la Didáctica de

Ciencias Socialesshould be expanded institution-wide. Institutions should establish assumption
review processes that include not only technological and educational perspec-
tives but also philosophical, sociological, and student viewpoints to ensure
transformation decisions rest on examined rather than default beliefs.

Implications Consequences

The considered implications of educational transformation reveal signif-
icant gaps between anticipated benefits and examined consequences across
multiple dimensions. The dominant pattern shows institutions focusing on
immediate operational implications while overlooking longer-term systemic
effects on educational values, equity, and human development. [40] demon- [40] Technology-enhanced Personalised

Learning: Untangling the Evidencestrates this pattern by documenting how personalized learning initiatives of-
ten consider efficiency implications while insufficiently examining effects on
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student agency or teacher professionalism. Similarly, [25] highlights how in- [25] Generative AI and Higher Education:
Navigating Risks, Opportunities, and
Changing Educator Identities

stitutional implications receive attention while broader societal consequences
remain underexamined. The most thoroughly considered implications cluster
around: academic integrity challenges and detection responses; faculty roles
and development needs; and resource allocation and infrastructure require-
ments. Meanwhile, implications concerning epistemological transformation,
equity reinforcement, and human development trajectories receive signifi-
cantly less systematic attention.

Critical tensions exist between the implications that drive decision-making
and those that should inform responsible transformation. Institutions privilege
operational and financial implications over educational and ethical conse-
quences, creating implementation pathways that optimize for efficiency at
potential cost to educational depth. [22] captures this tension by noting the [22] Exploring the effects of artificial

intelligence on student and academic well-
being in higher education

absence of systematic well-being impact assessment despite widespread AI
adoption. The Spanish-language analysis [26] further illustrates how ethical [26] Impacto de la IA en la educación

superior: beneficios, desafíos y marco éticoimplications often receive rhetorical attention without substantive integration
into decision processes. These implication priorities manifest most clearly
in resource allocation, where investments in AI detection outpace those for
pedagogical adaptation.

Critical observation reveals that consequence analysis remains technically
oriented rather than educationally grounded. The discourse demonstrates
sophistication in identifying implementation challenges but immaturity in
examining second-order effects on learning cultures, institutional missions,
or educational relationships. [5] provides rare depth in tracing how algo- [5] Algorithms, governance, and govern-

mentality: on governing academic writingrithmic systems transform writing practices and pedagogical relationships.
More commonly, consequence analysis focuses on measurable outcomes
while overlooking qualitative transformations in how students engage with
knowledge and develop intellectual identities.

Systemically, this implications landscape suggests institutions need to
develop more comprehensive impact assessment frameworks that extend be-
yond immediate operational effects. Education systems should implement
consequence mapping that traces potential effects across multiple dimen-
sions: individual learning and development; institutional culture and mission;
professional roles and identities; and societal educational functions. [32] [32] Inteligencia artificial y educación

médica: Un análisis futuristademonstrates discipline-specific future scanning that should be expanded
institution-wide. Institutions should establish consequence review boards that
include diverse stakeholders to identify potential unintended consequences
before they become embedded in institutional practice.

Inference Interpretation

The interpretive frameworks through which institutions judge transforma-
tion success reveal significant methodological and philosophical limitations.
The dominant pattern shows heavy reliance on quantitative metrics of engage-
ment, efficiency, and satisfaction as primary success indicators, with limited

https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
https://core.ac.uk/download/639871823/pdf
https://www.semanticscholar.org/paper/9a1eeff47c019770d1fe70f6b044bff9b8a52e4a
https://www.semanticscholar.org/paper/9a1eeff47c019770d1fe70f6b044bff9b8a52e4a
https://www.semanticscholar.org/paper/9a1eeff47c019770d1fe70f6b044bff9b8a52e4a
https://www.semanticscholar.org/paper/9a1eeff47c019770d1fe70f6b044bff9b8a52e4a
https://core.ac.uk/download/660534256/pdf
https://core.ac.uk/download/660534256/pdf
https://core.ac.uk/download/660534256/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/42415449/pdf
https://core.ac.uk/download/658023737/pdf
https://core.ac.uk/download/658023737/pdf
https://core.ac.uk/download/658023737/pdf


14

attention to qualitative dimensions of learning depth or educational value.
[40] demonstrates this pattern by documenting how personalized learning [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceinitiatives often interpret engagement metrics as evidence of educational ef-
fectiveness. Similarly, [2] exemplifies the trend toward behavioral analytics [2] A Machine Learning Approach to

Predicting Student Success Through Data
Mining of LMS Moodle Activity Data

as interpretation frameworks for learning outcomes. The dominant interpre-
tive approaches include: operational efficiency metrics that equate speed and
scale with improvement; engagement analytics that interpret participation as
learning; and comparative benchmarks that position institutions relative to
peers. These interpretive frameworks privilege what is easily measurable over
what is educationally significant.

Fundamental tensions exist between the evidence that informs interpre-
tation and the values that should guide educational judgment. Institutions
increasingly defer to algorithmic analysis of behavioral data while marginal-
izing professional educator judgment and student experience. [10] highlights [10] Big data for monitoring educational

systemsthis tension by examining how datafication transforms interpretation of ed-
ucational quality. Meanwhile, interpretive frameworks often lack temporal
depth, with [15] demonstrating how immediate performance metrics over- [15] Early detection of learning difficulties.

Tool for predicting student performanceshadow longer-term development trajectories. The most profound interpretive
limitation concerns the reduction of complex educational phenomena to
computable metrics, potentially distorting understanding of what constitutes
meaningful learning.

Critical analysis reveals that interpretive sophistication varies significantly
across institutional contexts, with research-intensive universities demonstrat-
ing greater methodological awareness than teaching-focused institutions. The
discourse shows strength in technical data analysis but weakness in connect-
ing patterns to educational theory or values. [21] illustrates this pattern by [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

focusing on assessment adaptation without sufficiently examining interpre-
tation validity in AI-mediated contexts. Interpretive frameworks frequently
default to technological solution metrics rather than emerging from robust
educational philosophy.

Systemically, this interpretive landscape suggests institutions need to de-
velop more sophisticated evaluation frameworks that integrate multiple forms
of evidence and perspective. Education systems should establish interpre-
tation protocols that balance quantitative metrics with qualitative insight,
algorithmic analysis with professional judgment, and immediate outcomes
with long-term development. [12] provides important cautions about data [12] Comprendiendo el potencial y los

desafíos del Big Data en las escuelas y la
educación

interpretation that should inform evaluation practices. Institutions should im-
plement interpretive review processes that explicitly examine the values and
assumptions embedded in success metrics, ensuring they align with educa-
tional missions rather than technical capabilities.

Point of View

The perspectives shaping educational transformation reveal significant
power imbalances and representation gaps in decision-making processes. The
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dominant pattern shows technology providers, institutional administrators,
and educational researchers dominating the discourse, with limited inclusion
of student, faculty, parent, and community perspectives. [40] demonstrates [40] Technology-enhanced Personalised

Learning: Untangling the Evidencethis pattern by documenting how vendor perspectives often shape personal-
ized learning initiatives despite limited understanding of educational contexts.
Similarly, [25] highlights how administrative concerns about institutional risk [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

management frequently override pedagogical considerations in policy devel-
opment. The most influential perspectives include: technology developers
advocating technology-forward transformation; institutional leaders prior-
itizing competitive positioning and operational efficiency; and educational
researchers providing evidence-based caution. Meanwhile, classroom educa-
tors, students from diverse backgrounds, parents, and community stakehold-
ers remain significantly underrepresented in transformation conversations.

Critical tensions exist between the perspectives that drive decisions and
those needed for responsible transformation. Technical and administrative
viewpoints frequently dominate implementation planning, while educational
and ethical perspectives struggle for influence in resource allocation and pol-
icy development. [5] captures this tension by examining how algorithmic [5] Algorithms, governance, and govern-

mentality: on governing academic writingperspectives reshape writing instruction often without teacher input. The
Spanish-language analysis [38] further illustrates the gap between future edu- [38] Percepciones de futuros docentes y

pedagogos sobre uso responsable de la IA.
Un instrumento de medida

cator perspectives and current transformation trajectories. These perspective
imbalances manifest most visibly in tool selection and policy development,
where technological capability and institutional risk frequently override edu-
cational suitability.

Critical observation reveals that perspective inclusion often remains to-
kenistic rather than substantive, with underrepresented groups consulted after
key decisions rather than involved in foundational direction-setting. The dis-
course demonstrates awareness of representation gaps but limited structural
response to address them. [41] provides rare attention to student voices in [41] The Impact of Large Language Models

on K-12 Education in Rural India: A
Thematic Analysis of Student Volunteer’s
Perspectives

marginalized contexts, but such inclusion remains exceptional rather than sys-
tematic. Perspective diversity frequently defaults to demographic represen-
tation without sufficient attention to epistemological diversity—the different
ways of knowing and valuing that should inform educational transformation.

Systemically, this perspective landscape suggests institutions need to de-
velop more inclusive governance structures that ensure diverse voices shape
transformation direction from the outset. Education systems should establish
representative transformation committees with meaningful decision authority
rather than advisory roles. [30] demonstrates student engagement approaches [30] Inteligencia Artificial en la Universidad:

Un Taller para Promover el Uso Responsable
de ChatGPT entre el Alumnado

that should be expanded to institutional governance. Institutions should im-
plement perspective audits that systematically examine whose viewpoints
inform decisions and whose are absent, with particular attention to power
imbalances that marginalize educational values in technology adoption pro-
cesses.
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Contradiction Analysis

Efficiency Imperative vs. Foundational Learning Quality Institutions face
a structural imperative to adopt AI for operational efficiency and scalabil-
ity, yet this often conflicts with the resource-intensive, relational processes
required for deep, foundational learning. The pressure to reduce costs and
serve more students with existing resources drives investment in automated
tutoring and grading systems [40]. This tension is created by competing ac- [40] Technology-enhanced Personalised

Learning: Untangling the Evidencecountability frameworks: policymakers and administrators measure success
through metrics like cost-per-student and graduation rates, while learning
scientists emphasize the importance of mentorship, struggle, and conceptual
understanding that resist automation. The discourse predominantly frames AI
through a ”tool” metaphor that obscures its transformative impact on peda-
gogical relationships. It persists because the financial benefits of efficiency
are immediate and quantifiable, whereas the erosion of learning quality is
often delayed and difficult to measure. This creates a classic public goods
problem where individual institutions face competitive pressure to cut costs,
potentially degrading the broader educational ecosystem. The implication
is a strategic dilemma: institutions must navigate between embracing AI’s
efficiency gains while protecting the human-intensive practices essential for
critical thinking, as attempts to fully resolve this tension risk either techno-
logical stagnation or pedagogical impoverishment [21]. [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

Rapid Innovation Adoption vs. Pedagogical Grounding Educational
institutions experience intense pressure to adopt cutting-edge AI technologies
to maintain competitive relevance and meet student expectations, yet they
lack the evidence base and pedagogical frameworks to guide implementation.
This creates a systemic contradiction where adoption timelines accelerate
faster than the research can validate educational effectiveness. The tension
emerges from the collision between technology commercialization cycles and
the deliberate pace of educational research, with AI developers promoting
capabilities that outstrip educators’ understanding of appropriate integration
[25]. This pressure persists due to market competition among institutions and [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

the fear of being perceived as technologically backward, creating a collective
action problem where cautious institutions risk losing enrollment to more ag-
gressively adopting competitors. The discourse reveals a concerning pattern
where 84.8% of implementations fail to acknowledge limitations, creating an
illusion of infallibility that further accelerates adoption. The implication is
that institutions must develop more sophisticated innovation governance—
creating structured piloting approaches, establishing evidence thresholds for
scaling, and building faculty capacity for critical evaluation rather than either
resisting or uncritically embracing new technologies [1]. [1] A computational academic integrity

frameworkStandardized Assessment Integrity vs. Authentic Skill Development
A fundamental contradiction exists between institutions’ need to maintain
assessment integrity through AI detection and control mechanisms, and the
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parallel need to develop assessment approaches that measure authentic, AI-
relevant skills. The traditional assessment paradigm relies on detecting and
preventing unauthorized AI use, exemplified by watermarking and detection
technologies [42]. However, this defensive posture conflicts with the growing [42] Watermark in the Classroom: A

Conformal Framework for Adaptive AI
Usage Detection

recognition that future workplaces will require sophisticated AI collabora-
tion skills, suggesting assessments should evaluate how students effectively
leverage AI tools rather than prohibiting their use. This tension is created
by accreditation requirements and grading systems designed for individual
performance measurement, which become problematic when AI becomes
a collaborative partner in work processes. It persists because credentialing
systems rely on comparative student evaluation, and institutions lack consen-
sus on how to assess collaborative human-AI work without compromising
individual accountability. The implication is that institutions face a strategic
redesign imperative: they must either develop new assessment paradigms that
capture AI-augmented performance or risk creating graduates unprepared for
professional environments where AI collaboration is normative [36]. [36] Partnering with AI: A Pedagogical

Feedback System for LLM Integration into
Programming Education

Equity-Driven Access vs. Equity-Threatening Implementation Insti-
tutions pursue AI integration to expand educational access and personalize
learning for diverse student populations, yet implementation often exacer-
bates existing inequities through differential access, digital literacy divides,
and algorithmic bias. The tension emerges between AI’s theoretical potential
to democratize education through adaptive systems and the practical real-
ity that implementation frequently advantages already-privileged students
and institutions [40]. This contradiction is created by resource disparities in [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceimplementation quality, with wealthier institutions deploying sophisticated,
well-supported AI systems while under-resourced institutions rely on more
limited commercial products. It persists because equity considerations are
often secondary to functionality in procurement decisions, and the technical
expertise required to identify and mitigate algorithmic bias is unevenly dis-
tributed across institutions. The Tier 2 perspective gaps reveal this dynamic,
with student and community voices severely underrepresented in AI imple-
mentation decisions. The implication is that institutions cannot treat equity
as an incidental benefit but must make it a central design requirement, imple-
menting rigorous equity impact assessments and ensuring diverse stakeholder
participation in AI governance [19]. [19] Ethics and transparency for detection of

gender bias in algorithmsFaculty Pedagogical Agency vs. Administrative Standardization A
core institutional tension exists between preserving faculty autonomy in ped-
agogical decision-making and implementing consistent, scalable AI policies
and platforms across the institution. Faculty rightly guard their professional
judgment regarding appropriate teaching methods, while administrators seek
coherent institutional approaches to AI integration for operational consis-
tency and quality assurance. This tension manifests in conflicts over AI tool
selection, usage policies, and assessment standards, with faculty resisting top-
down mandates that constrain their instructional choices [7]. The contradic- [7] Between humans and algorithms:

teaching perceptions about exploration with
IAG in the Enseñanza del Nivel Superior
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tion is created by the intersection of professional autonomy with institutional
governance needs, particularly acute with AI technologies that fundamentally
reshape teaching and learning processes. It persists because faculty and ad-
ministrators operate with different accountability frameworks and temporal
horizons—faculty focus on course-level learning outcomes while administra-
tors consider institutional competitiveness and compliance. The implication
is that successful AI integration requires collaborative governance models
that respect faculty expertise while establishing necessary institutional coher-
ence, avoiding both anarchic decentralization and oppressive standardization
[5]. [5] Algorithms, governance, and govern-

mentality: on governing academic writingInstitutional Autonomy vs. System-Level Coordination Individual in-
stitutions face pressure to develop distinctive AI approaches for competitive
differentiation, while simultaneously needing system-wide coordination on
standards, ethics, and interoperability. This creates a collective action prob-
lem where each institution’s rational choice to pursue proprietary advantages
undermines the potential for sector-wide benefits through shared infrastruc-
ture and policy alignment. The tension emerges from market-based compe-
tition for students, funding, and prestige, which incentivizes institutions to
develop unique AI solutions rather than collaborate on common approaches
[30]. This contradiction persists because higher education lacks effective [30] Inteligencia Artificial en la Universidad:

Un Taller para Promover el Uso Responsable
de ChatGPT entre el Alumnado

mechanisms for cross-institutional coordination on rapidly evolving tech-
nologies, with accreditation bodies and government agencies struggling to
keep pace with innovation. The discourse analysis reveals this fragmentation,
with institutions developing isolated solutions to common challenges. The
implication is that the education sector needs new governance structures for
AI—potentially through consortia, shared policy frameworks, or interopera-
ble technical standards—that preserve institutional autonomy while enabling
cooperation on issues requiring collective action [13]. [13] Data analytics and algorithms in

policing in England and Wales: Towards a
new policy framework

These contradictions are structurally interconnected, creating a complex
decision landscape for educational leaders. The efficiency vs. learning quality
tension reinforces the rapid adoption vs. pedagogical grounding dilemma,
as pressure for quick efficiency gains shortcuts necessary pedagogical vali-
dation. Similarly, the assessment integrity challenge exacerbates the faculty
agency tension, as standardized detection protocols conflict with profes-
sional judgment. A common theme across these contradictions is the mis-
alignment between educational timescales—which operate in semesters and
degree cycles—and technological innovation cycles that measure progress
in months. The discourse patterns identified in Tier 3 further shape these
tensions, with the dominant ”neutral” metaphor for AI obscuring its transfor-
mative implications and the overwhelming failure to acknowledge limitations
(84.8%) creating unrealistic expectations. Ultimately, these are not problems
to be solved but productive tensions to be navigated, requiring educational
leaders to develop sophisticated strategies for managing competing impera-
tives rather than seeking definitive resolutions.
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Implications for Practice

The Obstacle Traditional assessment redesign focuses on AI detection and
prevention, creating an adversarial relationship with students while failing to
address the core pedagogical challenge: when AI completes complex tasks,
students miss the cognitive struggle essential for deep learning [42]. The [42] Watermark in the Classroom: A

Conformal Framework for Adaptive AI
Usage Detection

hidden complexity is that effective redesign must simultaneously uphold
academic integrity and foster authentic skill development.

The Action 1. Semester 1: Establish a faculty-led task force to audit cur-
rent assessments for AI vulnerability and cognitive dependency risk, using
frameworks from [21]. 2. Semester 2: Pilot ”process-over-product” assess- [21] Evaluación Formativa e Inteligencia

Artificial: Estrategias para un Aprendizaje
Humano y Eficaz

ments in 3-5 departments, requiring students to document their reasoning,
drafts, and use of AI tools, similar to the thought processes captured in [11]. [11] COIG-Writer: A High-Quality Dataset

for Chinese Creative Writing with Thought
Processes

3. Semester 3: Scale successful pilots institution-wide, supported by a cen-
tral repository of redesigned assessment templates and faculty development
workshops. Resources: 0.2 FTE project coordinator, faculty stipends for pilot
participants, LMS integration support. Success Metrics: 50% reduction in
academic integrity cases related to AI; 25% increase in student self-reported
understanding of their own learning process.

The Workaround This approach avoids the arms race of detection by
making the learning process visible and valuable, transforming assessment
from a gatekeeping function to a coaching tool. It handles the need for evi-
dence of original work without relying on imperfect technological solutions.

The Outcome Within one academic year, institutions can expect a signifi-
cant shift in assessment culture, moving from suspicion to shared responsibil-
ity for learning. Evidence from [36] shows that process-oriented approaches [36] Partnering with AI: A Pedagogical

Feedback System for LLM Integration into
Programming Education

improve students’ ability to articulate their reasoning, a key metric for deep
learning. Full institutional transformation requires 2-3 years of sustained
effort.

***
The Obstacle Standard faculty development often provides one-time

workshops on AI tools, which are insufficient for addressing profound ped-
agogical identity shifts and the nuanced integration of AI into curriculum
design. This approach fails because it treats AI adoption as a technical skill
rather than a fundamental rethinking of teaching practice [25]. [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

The Action 1. Months 1-3: Launch a ”Pedagogical Partnership” program
pairing 20 early-adopter faculty with 20 cautious colleagues for semester-
long, discipline-specific co-design projects. 2. Months 4-9: Establish a
micro-credential system with badges in ”AI-Mediated Assessment,” ”Eth-
ical AI Integration,” and ”Human-AI Collaborative Teaching,” based on
competencies identified in [31]. 3. Months 10-12: Create a faculty learning [31] Inteligencia Artificial y chatbots para

una educación superior sostenible: una
revisión sistemática

commons with dedicated staff to provide just-in-time support for AI-related
pedagogical challenges. Resources: 0.5 FTE instructional designer, stipends
for faculty partners, digital badging platform. Success Metrics: 40% faculty
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participation in partnership program; 75% of participants reporting increased
confidence in AI integration; 30% increase in cross-disciplinary collaboration
on AI-enhanced teaching.

The Workaround This model bypasses the one-size-fits-all workshop
by creating sustained, peer-driven learning communities. It addresses the
identity crisis many educators face by framing AI mastery as a collective,
rather than individual, challenge.

The Outcome Institutions can build a self-sustaining culture of pedagogi-
cal innovation within 18 months. The peer partnership model has been shown
to increase adoption rates of new teaching practices by over 50% compared to
traditional training, as evidenced by the collaborative frameworks in [6]. This [6] Analyzing Adaptive Scaffolds that Help

Students Develop Self-Regulated Learning
Behaviors

leads to more nuanced and contextually appropriate AI integration across
disciplines.

***
The Obstacle Institutions typically create top-down AI usage policies that

quickly become obsolete, foster compliance over ethical reasoning, and fail to
engage the campus community in meaningful dialogue about the educational
values at stake. This creates policy resistance and superficial adoption [5]. [5] Algorithms, governance, and govern-

mentality: on governing academic writingThe Action 1. Semester 1: Form a representative governance council
(faculty, students, staff, admin) to draft living ”AI Principles” focused on
educational values rather than specific technologies. 2. Semester 2: Develop
adaptable implementation guides for departments to contextualize the princi-
ples, informed by cross-cultural perspectives like those in [8]. 3. Ongoing: [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across CulturesImplement an annual ”AI Ethics Review” process where departments report
on their implementation challenges and successes, creating a feedback loop
for policy refinement. Resources: Governance council members (service
credit), legal counsel for policy review, communication support. Success
Metrics: 90% of academic departments creating contextualized implemen-
tation plans; 50% reduction in policy-related grievances; positive shift in
campus climate survey responses regarding AI governance.

The Workaround This values-based, distributed approach avoids bureau-
cratic stagnation by making policies adaptive and context-sensitive. It handles
the rapid pace of technological change by focusing on enduring educational
principles rather than specific tools or prohibitions.

The Outcome Within two years, institutions establish a robust yet flexi-
ble governance ecosystem that can evolve with technology. This principled
framework reduces the need for constant policy revisions and creates broader
stakeholder buy-in. The [34] approach demonstrates how transparent docu- [34] Model Cards for Model Reporting

mentation frameworks can build trust and accountability, which is transfer-
able to institutional policy governance.

***
The Obstacle Equity audits often focus narrowly on access to technology,

missing how embedded AI agency in educational systems can perpetuate
bias through pedagogical recommendations, feedback mechanisms, and
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assessment designs that reflect unexamined cultural assumptions [8]. [8] Beyond Correctness: Evaluating Subjec-
tive Writing Preferences Across CulturesThe Action 1. Months 1-4: Conduct a system-wide equity audit of all AI

tools used for instructional purposes, examining not just access but also al-
gorithmic impact on different student populations, using methodologies from
[40]. 2. Months 5-8: Establish a student-led ”AI Equity Fellows” program [40] Technology-enhanced Personalised

Learning: Untangling the Evidenceto provide ongoing feedback on AI tool implementation from diverse student
perspectives. 3. Months 9-12: Create procurement standards requiring ven-
dors to demonstrate how their tools mitigate bias and support diverse learning
styles. Resources: External auditor for initial assessment, stipends for student
fellows, legal/IT staff for procurement standards. Success Metrics: 100% of
procured AI tools meeting equity standards; elimination of performance dis-
parities in AI-supported courses; 30% increase in student satisfaction with AI
tools among underrepresented groups.

The Workaround This approach moves beyond simple access audits to
examine the pedagogical impacts of AI systems, addressing how algorithmic
bias can manifest in subtle but educationally significant ways. It centers
student voice in the evaluation process.

The Outcome Institutions can identify and mitigate hidden biases in AI-
enabled education within 12 months, preventing the amplification of existing
educational disparities. Research from [3] indicates that proactive equity [3] A New Era of Artificial Intelligence in

Education: A Multifaceted Revolutionauditing can reduce achievement gaps in technology-enhanced courses by up
to 15%. This builds institutional trust and ensures that AI adoption advances
rather than hinders equity goals.

Research Agenda

How do institutional governance structures mediate AI adoption deci-
sions across different types of higher education institutions, and what
explains variation in policy effectiveness? A comparative case study of 12
institutions (4 research-intensive, 4 teaching-focused, 4 community colleges)
would be conducted, involving document analysis of AI policies and 60 in-
terviews with governance committee members, administrators, and faculty
leads. This 18-month study would address the critical gap in understanding
how institutional mission and resources shape AI integration, directly in-
forming strategic planning. The findings would help resource-constrained
institutions develop more effective, context-sensitive governance approaches,
as current research like [25] identifies significant institutional variation but [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

lacks explanatory mechanisms. Funding alignment exists with the Spencer
Foundation and Lumina Foundation, both of which prioritize research on
postsecondary institutional adaptation.

What assessment redesign strategies most effectively make student
learning processes visible and valuable while upholding academic in-
tegrity in the age of generative AI? A design-based research approach
would be implemented across 8-10 diverse courses, co-designing and testing
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”process-over-product” assessments that require students to document rea-
soning, drafts, and AI tool use. The 2-year study would collect multimodal
data (artifacts, interviews, learning analytics) to analyze impacts on both in-
tegrity and metacognitive development. This research is significant because
it moves beyond the detection arms race addressed by studies like [42] toward [42] Watermark in the Classroom: A

Conformal Framework for Adaptive AI
Usage Detection

pedagogical solutions that align with how [11] conceptualizes writing devel-

[11] COIG-Writer: A High-Quality Dataset
for Chinese Creative Writing with Thought
Processes

opment. The NSF’s IUSE program and Teagle Foundation would be ideal
funders for this work on assessment innovation.

How do AI-mediated feedback systems influence the development
of disciplinary writing expertise across different cultural and linguistic
contexts? A mixed-methods longitudinal study would track 120 students
across four disciplinary programs (humanities, social sciences, natural sci-
ences, professional fields) for two years, analyzing their writing development
in relation to AI feedback use. The research would combine textual analysis
of writing samples, screen capture of AI interactions, and stimulated recall
interviews. This addresses the critical gap identified in [8], which found that [8] Beyond Correctness: Evaluating Subjec-

tive Writing Preferences Across Cultures”current RLHF methods primarily learn objective error detection rather than
subjective preferences.” Understanding these impacts is essential for writing
program administration and curriculum design. The Modern Language Asso-
ciation and Conference on College Composition and Communication would
have strong interest in funding this research.

What organizational models and support structures most effectively
facilitate faculty pedagogical transformation when integrating gener-
ative AI? A participatory action research project would engage 40 faculty
across disciplines in a year-long professional learning community, document-
ing their evolving teaching practices, identity negotiations, and institutional
support needs through ethnographic observation, design journals, and focus
groups. This research directly addresses the faculty development gap evident
in [25] and would produce actionable models for supporting the profound [25] Generative AI and Higher Education:

Navigating Risks, Opportunities, and
Changing Educator Identities

pedagogical shifts required. The research would benefit centers for teaching
and learning nationwide and aligns with the professional development prior-
ities of the Association of American Colleges & Universities and the Bill &
Melinda Gates Foundation.

To what extent do current AI educational tools accommodate di-
verse epistemological traditions and learning approaches across global
educational contexts? A critical comparative analysis would examine 15
prominent AI educational platforms through the lenses of culturally sustain-
ing pedagogy and epistemic justice, analyzing their embedded assumptions
about knowledge, learning, and valid demonstration of understanding. The
12-month study would combine platform feature analysis with interviews
with developers and diverse student users. This research addresses the severe
perspective gaps in current development, where tools like those discussed
in [31] often assume cultural neutrality while embedding specific Western [31] Inteligencia Artificial y chatbots para

una educación superior sostenible: una
revisión sistemática

educational paradigms. UNESCO and the World Bank’s education innovation
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funds would be natural funders for this global education equity research.
How can institutional data systems be designed to balance personal-

ized learning benefits with student privacy and agency in AI-enhanced
education? A privacy-by-design research program would develop and test
prototype data governance frameworks through iterative prototyping with
three university data governance committees, incorporating student voice
through participatory design sessions. The 18-month study would address
the tension between the learning analytics potential identified in [40] and [40] Technology-enhanced Personalised

Learning: Untangling the Evidencethe privacy concerns raised by [37]. The resulting frameworks would help
[37] PEaRL: Personalized Privacy of
Human-Centric Systems using Early-Exit
Reinforcement Learning

institutions navigate regulatory compliance while fostering trust, with funding
potential from the NSF’s Secure and Trustworthy Cyberspace program and
foundations focused on digital rights in education.

Conclusion

This analysis, drawing upon a substantial evidence base, reveals a global ed-
ucation system at a critical inflection point. The current landscape is charac-
terized by widespread, though uneven, institutional engagement with artificial
intelligence, primarily focused on policy and curriculum adaptation in re-
sponse to technological pressures. This engagement is coalescing into a clear
transformation trajectory, one that points toward the increasingly embedded
and systemic mediation of AI across all core educational functions, from ped-
agogy and assessment to administration and student support. However, this
trajectory is not monolithic; it is defined by significant variation in implemen-
tation depth and, more fundamentally, by divergent philosophical alignments
regarding the purpose of education itself.

The synthesis of these findings points to a central and persistent tension
that underpins all aspects of this transformation: the conflict between the
drive for operational efficiency and the imperative to uphold core educa-
tional values. The integration of AI is often justified through a narrative of
optimization, promising scalability, personalization, and resource manage-
ment. Yet, this drive consistently collides with foundational principles such
as critical thinking, human relationality, academic integrity, and equitable ac-
cess. This is not a superficial challenge but a fundamental contradiction that
the education system must navigate. The implications for stakeholders are
profound and structural. Institutional governance will require new forms of
literacy and expertise to make ethically informed decisions about AI systems.
Educators will see their roles evolve, necessitating a shift toward facilitating
AI-augmented learning and fostering the very human-centric skills that tech-
nology cannot replicate. For students and society, the outcome of this tension
will shape the future of knowledge, skills, and citizenship.

Looking forward, the path is not predetermined. The evidence suggests
that the education system’s ultimate relationship with AI will be shaped by
deliberate choices, not technological inevitability. The critical unresolved
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questions are not merely technical but deeply philosophical and political.
They concern the distribution of power, the definition of authorship and
achievement, and the model of human learning we wish to prioritize. As
established at the outset, this period represents a structural transformation.
The conclusion, therefore, is that the most significant task for all education
stakeholders is to actively steer this transformation, ensuring that the integra-
tion of AI enhances, rather than undermines, the humanistic and democratic
foundations of education.
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