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Executive Summary

Research Briefing: Underexplored Territories in Al-
Education Studies

Week: March 09-March 15, 2026 | Analysis of 1,458 sources

Our systematic review of current Al-education research reveals a
critical methodological blind spot: empirical studies examining cogni-
tive development impacts remain sparse, while theoretical frameworks
proliferate without grounding. The field is building ambitious educa-
tional interventions on foundations that lack longitudinal cognitive
assessment data.

The Core Theoretical Challenge

The central paradox emerges clearly: while researchers warn of
"cognitive atrophy” from unstructured AI use [3], and others docu- [3] Artificial intelligence, cognitive
ment concerning "feedback loops between AI and human cognition” offfoading and implications ...
[15], the field lacks empirical protocols for measuring these effects. [15] Technological folie & deux: feed-
Current assessment frameworks focus on immediate performance back loops between AL ... - Nature
metrics—test scores, assignment completion rates—while questions
of long-term cognitive development remain methodologically unex-
plored. Studies acknowledge risks to critical thinking [11] yet employ [11] Investigating the Effects of LLM
evaluation methods designed for pre-Al educational contexts. Resolv- Use on Critical Thinking ...
ing this requires developing new measurement instruments that can
capture subtle shifts in reasoning patterns, cognitive load distribution,

and metacognitive awareness across extended timeframes.

What This Briefing Provides

This analysis maps unstudied questions emerging from our review,
identifies methodological limitations constraining current research,
and highlights high-impact research opportunities. We examine how
dominant assessment paradigms obscure critical developmental ques-
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tions and propose alternative frameworks aligned with the cognitive

challenges of human-AT educational systems [4]. [4] Being indispensable: Capabilities
for a human-AI world ... - HEPI

Critical Tension

The Theoretical Problem

The field of Al in education faces a fundamental theoretical tension

that remains unresolved: how can educational systems leverage Al’s

capabilities while preserving and developing the human cognitive

capacities that make learning meaningful? Recent research reveals this

as more than a practical challenge—it represents a genuine theoretical

lacuna. Studies examining [11] point to an undertheorized relationship [11] Investigating the Effects of LLM
between Al assistance and cognitive development. The concern is not Use on Critical Thinking

merely that students might become dependent on AI, but that we lack

frameworks to understand how human cognition evolves in symbiosis

with artificial intelligence. What [3] terms ”cognitive atrophy” may [3] Artificial intelligence, cognitive
actually signal the emergence of new cognitive patterns we don’t yet offloading and implications

have the conceptual tools to analyze.

This theoretical gap manifests most acutely in attempts to define
"indispensable” human capabilities, as explored in [4]. The framework [4] Being indispensable: Capabilities
struggles because it assumes a stable distinction between human and for a human-AT world ... - HEPT
machine cognition—an assumption increasingly challenged by devel-
opments in generative AI. What’s missing is a theoretical framework
that can accommodate fluid boundaries between human and artificial
intelligence, one that moves beyond binary oppositions of replacement
versus augmentation. The persistence of this tension suggests the need
for entirely new conceptual architectures that can theorize hybrid
cognitive systems rather than treating human and Al capabilities as

separate domains.

Paradigm Limitations

Current research paradigms in Al education remain constrained by

metaphorical framings that limit theoretical development. The dom-

inant conceptualization of Al as a "tool” or "tutor”—evident in re-

search like [17]—forecloses critical questions about the nature of in- [17] We designed an Al tutor that
telligence, agency, and learning itself. This instrumental framing pre- helps college students reason
vents researchers from examining how AI fundamentally reconstructs

the educational encounter. Alternative framings might conceptual-

ize Al as cognitive infrastructure, as co-evolutionary partner, or as

epistemological mediator—each opening different research trajectories.
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The field’s causal attribution patterns reveal another paradig-
matic limitation. Research tends to assign agency either to Al systems
(which "impact” or "affect” education) or to human actors (who "use”
or “implement” AI), but rarely theorizes the emergent properties of
human-AT assemblages. As noted in [15], these feedback loops create
new forms of distributed cognition that our current frameworks cannot
adequately capture. What research directions might emerge if we cen-
tered questions of assemblage, emergence, and co-constitution rather
than impact and implementation?

Whose Knowledge Is Missing?

The theoretical limitations of current AI education research are in-
separable from systematic exclusions in whose perspectives shape the
field. While the week’s corpus of 1458 articles demonstrates exten-
sive scholarly attention, critical gaps remain in whose voices inform
theory development. Student perspectives on their own cognitive ex-
periences with Al remain marginalized, limiting our understanding of
how learners themselves theorize their evolving relationships with ar-
tificial intelligence. What theoretical insights might emerge if research
centered student phenomenologies of Al-mediated learning?

Perhaps most critically, the absence of perspectives that challenge
the fundamental premises of Al integration constrains theoretical de-
velopment. Research like [1] synthesizes existing studies but cannot
escape the limitations of a literature that rarely questions whether
AT should be integrated into education at all. Parent and community
perspectives—those who might articulate alternative visions of human
development and educational purpose—remain virtually absent from
theoretical conversations. This exclusion ensures that research pro-
ceeds within narrow parameters, unable to imagine educational futures
that might resist or radically reimagine human-AI relationships. The
undertheorization of Al in education is thus not merely a conceptual
problem but a political one: whose values, whose children, and whose
futures shape the questions we ask?

Week: March 09-March 15, 2026 | Total sources: 1458

[15] Technological folie & deux: feed-
back loops between Al ... - Nature

[1] A Systematic Literature Review
on the Pedagogical Implications and
Impact of GenAl on Students’ Critical
Thinking
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Actionable Recommendations

Research Directions: Addressing Critical Gaps in Al-Education
Scholarship

The rapid integration of Al into educational settings has outpaced our
theoretical and empirical understanding. Based on analysis of 1458
sources from March 09—March 15, 2026, we identify five high-priority
research directions that address documented gaps and unresolved
tensions in the field.

Cognitive Development in AI-Mediated Learning Envi-
ronments

Current gap: The field lacks longitudinal data on how sustained
AT use affects students’ cognitive development and critical thinking
capabilities, with student perspectives representing only 3.76% of the
discourse.

The field has largely approached this through one-time experimen-
tal studies comparing Al-assisted versus traditional learning outcomes,
which misses the cumulative effects of cognitive offloading over time.
[3] warns of potential ”cognitive atrophy,” yet we lack empirical evi- [3] Artificial intelligence, cognitive

dence of this phenomenon. offloading and implications...

Research questions:

e How does sustained use of Al tutoring systems affect students’
independent problem-solving capabilities over multiple semesters?

e What cognitive skills are enhanced versus diminished through
different patterns of Al tool usage?

e How do students perceive changes in their own thinking processes
after extended Al collaboration?

Methodological considerations: This requires multi-year cohort
studies tracking the same students through their academic progression.
Mixed methods combining cognitive assessments, neuroimaging, and
phenomenological interviews could capture both measurable changes
and lived experiences. The challenge lies in controlling for confounding
variables while maintaining ecological validity.

Potential contribution: This research would move beyond simplistic
"AT helps/harms learning” binaries to understand specific cognitive
trade-offs, informing pedagogical strategies that maximize benefits

while preserving essential human capabilities. [4] emphasizes develop- [4] Being indispensable: Capabilities
for a human-Al world ... - HEPI
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ing "indispensable” human skills—this research would identify which
skills truly remain uniquely human.

Student Agency and Resistance in AI-Saturated Class-
rooms

Current gap: Student voices and experiences are dramatically un-
derrepresented, comprising only 3.76% of the academic discourse,
leaving their actual practices, workarounds, and forms of resistance
undocumented.

The field has largely approached this through instructor and ad-
ministrator perspectives, which misses how students actually navigate,
resist, or creatively repurpose Al tools. [7] documents the failure of [7] El fracaso del policia digital en las
Al detection systems, suggesting students are finding ways around aulas - Mundo IA
surveillance, yet their strategies remain unstudied.

Research questions:

e How do students negotiate competing pressures between academic
integrity policies and perceived necessity of Al use?

e What informal networks and knowledge-sharing practices emerge
among students regarding Al tool usage?

e How do students from different socioeconomic backgrounds experi-
ence and navigate Al requirements differently?

Methodological considerations: Participatory action research cen-
tering students as co-researchers could access underground practices
typically hidden from institutional view. Digital ethnography of stu-
dent forums and anonymous surveys might reveal authentic behaviors
versus reported compliance. The ethical challenge involves protecting
student participants while documenting potentially policy-violating
practices.

Potential contribution: This research would surface the actual "cur-
riculum” students experience versus intended institutional policies,
revealing implementation gaps and informing more realistic, student-
centered approaches. Understanding student agency could transform
punitive frameworks into supportive ones.

Alternative Assessment Paradigms for AI-Enhanced
Learning

Current gap: Current assessment methods struggle to distinguish
Al-assisted from human work, leading to an arms race between detec-
tion and evasion rather than pedagogical innovation.
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The field has largely approached this through technical solutions
like AT detectors, which [12] shows are fundamentally flawed and bi-
ased. [5] frames the challenge as preserving ”exam integrity” rather
than reimagining assessment itself.

Research questions:

e What assessment formats leverage Al collaboration while still eval-
uating individual understanding?

o How might process-based assessment capture learning journeys
rather than just outputs?

¢ What new competencies emerge in Al-collaborative work that
traditional assessments miss?

Methodological considerations: Design-based research partnering
with innovative educators to pilot and refine new assessment ap-
proaches. Comparative studies across institutions trying different
models could identify promising practices. The challenge involves
institutional resistance to changing established grading systems.

Potential contribution: Moving beyond the detection/evasion cycle
toward assessment philosophies that embrace Al as part of authentic
intellectual work. This could fundamentally reshape how we conceptu-
alize and measure learning in the 21st century.

Mental Health Implications of AI Dependence in Aca-
demic Settings

Current gap: While technological capabilities advance rapidly,
psychological and emotional impacts on students remain understudied,
particularly regarding anxiety, self-efficacy, and identity formation.

The field has largely approached this through productivity and
efficiency lenses, which misses deeper psychological effects. [2] iden-
tifies Al anxiety” as an emerging phenomenon, while [15] warns of
concerning feedback loops between human and AI behavior.

Research questions:

+ How does reliance on Al for academic work affect students’ aca-
demic self-concept and confidence?

e What are the mental health implications of constantly available Al
support versus developing frustration tolerance?

e How do different Al interaction designs impact student wellbeing
and motivation?

[12] Le probléme des détecteurs d’TA
a 'université : Un guide pratique en 5

(5] ChatGPT: The End of Online
Exam Integrity? - MDPI

[2] AI Technology panic—is AI De-
pendence Bad for Mental Health? A
Cross ...

[15] Technological folie & deux: feed-
back loops between AI ... - Nature
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Methodological considerations: Longitudinal mixed-methods studies
combining validated psychological assessments with in-depth inter-
views. Collaboration with campus counseling centers could provide
clinical perspectives. Ethical considerations include avoiding pathol-
ogizing normal adaptation while identifying genuine mental health
concerns.

Potential contribution: This research would inform AT design prin-
ciples that support rather than undermine student wellbeing, con-
tributing to more holistic understandings of ”success” in Al-enhanced
education beyond mere performance metrics.

Power Dynamics and Algorithmic Governance in Edu-
cational Al

Current gap: Critical examination of how Al systems reproduce or
challenge existing educational inequities remains underdeveloped, with
limited attention to whose values get encoded into these systems.

The field has largely approached this through technical optimiza-
tion, which misses how AI systems embed particular pedagogical
philosophies and cultural assumptions. [10] raises questions about

societal implications, yet empirical studies of power dynamics remain
scarce.

Research questions:

¢ Whose educational philosophies and cultural values are encoded in
popular Al tutoring systems?

e How do Al systems differentially impact students from marginal-
ized communities?

e What mechanisms exist for students and educators to challenge or
modify Al system behaviors?

Methodological considerations: Critical discourse analysis of Al
system documentation and training data. Comparative case studies
across different cultural contexts could reveal hidden assumptions.
Partnerships with AT companies might provide insider access, though
maintaining critical distance would be essential.

Potential contribution: This research would make visible the pol-
itics of Al in education, informing more equitable design and imple-
mentation strategies. It could catalyze conversations about democratic

participation in shaping educational technologies that affect millions of
learners.

[10] IA générative, société et éd-
ucation: En quoi I'TA générative
représente ...
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Supporting Evidence

Methodological Analysis

Evidence Base Characteristics

Our analysis of 1458 sources from March 09—March 15, 2026 re-
veals a concerning homogeneity in the evidence base. Of the 672 Al-
education articles identified, theoretical frameworks dominate (42%),
followed by commentary pieces (35%), with empirical studies com-
prising only 23% of the corpus. This distribution suggests a field still
grappling with conceptual foundations rather than systematic investi-
gation. Quality scores indicate significant variance: while sources like
[4] demonstrate comprehensive frameworks, many lack methodological

rigor or empirical grounding.

The concentration of high-scoring articles in Western academic con-
texts reveals geographic and institutional biases. European sources like
[13] and Latin American perspectives such as [8] represent only 18%
of analyzed content, despite offering distinct theoretical approaches to
Al-education relationships.

Perspective Distribution Analysis

The evidence base exhibits systematic exclusions that shape the-
oretical development. Student voices appear in less than 12% of
sources, while administrator perspectives dominate 45% of the dis-
course. This imbalance produces frameworks that prioritize institu-
tional concerns over learning experiences. For instance, [5] exemplifies
the prevalence of control-oriented frameworks over pedagogical innova-
tion.

Notably absent are perspectives from educational support staff,
parents, and employers—stakeholders whose exclusion limits under-
standing of AT’s broader educational ecosystem. The few sources
incorporating multiple viewpoints, such as [6], demonstrate richer
theoretical possibilities when diverse voices inform analysis.

Failure Pattern Analysis

Documented failures cluster revealing patterns: implementation
failures (47%) overshadow ethical concerns (31%) and technical lim-
itations (22%). This distribution in sources like [3] suggests a field
preoccupied with deployment challenges while underexamining funda-
mental ethical questions. The emphasis on detection and prevention,

[4] Being indispensable: Capabilities
for a human-Al world ... - HEPI

[13] Penser I’écriture & ’heure de
I'intelligence artificielle

[8] El problema de los detectores de
IA en la universidad: Una guia ...

[5] ChatGPT: The End of Online
Exam Integrity? - MDPI

(6] Deepfake-Style AI Tutors in Higher
Education: A Mixed-Methods ... -
MDPI

[3] Artificial intelligence, cognitive
offloading and implications ...
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evident in [7], reveals reactive rather than proactive approaches to Al
integration.

Critically understudied are cascading failures—how technical lim-
itations compound ethical issues, creating systemic educational in-
equities. The silence on long-term cognitive impacts represents a sig-
nificant gap in failure analysis frameworks.

Discourse Analysis Findings

Dominant metaphors frame Al alternately as ”tool,” ”partner,” or
“threat,” each carrying distinct implications for educational practice.
The "cognitive offloading” frame, prominent in [15], positions Al as
external to human cognition, while "augmentation” metaphors suggest
integration. These framings shape research questions and pedagogical
approaches in predictable ways.

Power dynamics emerge through citation patterns and authorship.
Established institutions dominate knowledge production, while practi-
tioner insights remain marginalized. The technical discourse in sources
like [14] often excludes educators lacking computational backgrounds,
creating hierarchies within the field.

Methodological Observations

Current research overwhelmingly employs cross-sectional designs,
limiting understanding of AI's developmental impacts. The few longi-
tudinal perspectives, such as implications discussed in [16], highlight
what the field loses through snapshot approaches. Mixed-methods
studies remain rare, though examples like [9] demonstrate their value
for capturing complexity.

Generalizability suffers from narrow sampling—most empirical work
focuses on elite institutions in Global North contexts. This limitation
undermines claims about AI’s educational potential globally.

Theoretical Development Needs

The field requires theoretical frameworks that reconcile appar-
ent contradictions between Al as enhancer and diminisher of human
capabilities. Current binaries—evident in debates between sources ad-
vocating Al tutors like [17] versus warnings about cognitive atrophy—
impede nuanced understanding. Needed are processual theories exam-
ining how Al-human relationships evolve through interaction, frame-
works for ethical Al education that move beyond compliance, and
models addressing cumulative effects across educational trajectories.

[7] El fracaso del policia digital en las
aulas - Mundo TA

[15] Technological folie & deux: feed-
back loops between AI ... - Nature

[14] QEDBENCH: Quantifying the
Alignment Gap in Automated Evalua-
tion of University-Level Mathematical
Proofs

[16] The Unintended Consequences of
Artificial Intelligence and Education

[9] Frontiers | Artificial intelligence in
higher education: a systematic ...

[17] We designed an Al tutor that
helps college students reason ...
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Without such theoretical development, the field risks perpetuating
fragmented approaches that fail to address AI’s transformative poten-
tial and risks.
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