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Educational AI models must encode a knowledge hierarchy that distinguishes between pedagogical principles, domain content, and common
misconceptions. Current training treats textbook explanations, student errors, and pedagogical strategies as equal training signal. Training governance
provides depth-selective gradient routing that ensures the model learns correct knowledge deeply, pedagogical strategies at operational depth, and
misconceptions at recognition depth without internalizing them as valid knowledge.

The misconception learning problem
Educational AI models trained on student interaction data encounter both correct and incorrect knowledge. A model trained on tutoring transcripts sees
students articulate misconceptions frequently. Without training governance, the model learns these misconceptions as patterns in its training data. When
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prompted appropriately, it may reproduce misconception patterns because it learned them at the same depth as correct knowledge.

This is particularly dangerous in educational contexts. A student asking a tutoring AI for help with a concept may receive a response that subtly reinforces
the exact misconception the student holds, because the model learned that misconception from thousands of similar student utterances in its training data.

Why content filtering does not address pedagogical depth
Educational AI teams filter training data to remove incorrect content. But in educational contexts, incorrect content has pedagogical value. A tutoring AI
needs to recognize misconceptions to address them. Removing all misconception examples from training data produces a model that cannot identify when
a student holds a misconception because it has never seen one.

The pedagogical requirement is not to exclude misconceptions but to learn them at the right depth: deep enough to recognize them, shallow enough to
never reproduce them as valid knowledge. This is a training depth problem that content filtering cannot address.

How training governance addresses educational model training
Training governance routes gradients based on pedagogical metadata. Correct domain knowledge, verified by curriculum standards and expert review,
routes to deep layers with full gradient magnitude. The model's foundational understanding of each subject is grounded in correct knowledge.

Pedagogical strategies, including scaffolding techniques, question sequencing, and explanation frameworks, route to intermediate layers. These strategies
govern how the model teaches, while deep-layer knowledge governs what it teaches. The separation ensures that pedagogical approach does not
contaminate domain knowledge.

Misconceptions and common errors route to surface layers with minimal gradient depth. The model learns to recognize these patterns, enabling it to detect
when a student holds a misconception, but the patterns are not learned deeply enough to be generated as the model's own assertions. The misconception is
recognized, not reproduced.

Curriculum-depth alignment ensures that the model's knowledge depth matches curricular expectations. A model for elementary mathematics learns
addition and subtraction at foundational depth while learning algebra concepts at recognition depth, preventing the model from introducing advanced
concepts before the student's curriculum reaches them.

What implementation looks like
An educational technology company deploying training governance annotates training data with pedagogical role: correct knowledge, pedagogical
strategy, student misconception, and curricular level. The training pipeline routes gradients based on these annotations.

For adaptive tutoring platforms, training governance produces models that are deeply knowledgeable in correct domain content, operationally skilled in
pedagogical strategies, and aware of common misconceptions without risk of reproducing them as valid knowledge.

For content generation tools used by educators, training governance ensures that generated materials are grounded in curriculum-aligned correct
knowledge at appropriate depth, reducing the content review burden on teachers and enabling rapid generation of pedagogically sound materials.

Training Governance All 21 steps →

Govern what the model learns, at what depth, with what provenance.

Primary Technical Disclosure
○ Depth-Selective Training Governance for Machine Learning Systems
Secondary Technical
○ Training Examples as Proposed Semantic Mutations○ Entropy-Band-Indexed Training Depth Profiles○ Depth-Selective Gradient Routing for Governed
Training○ Training-Level Memorization Detection○ Differential Privacy Through Depth-Selective Routing○ Governed Fine-Tuning With Verifiable
Provenance○ The Training Loop as a Governed Execution Environment○ Policy-Governed Knowledge Retention and Suppression○ Provenance-
Traceable Training Dynamics○ Curriculum-Integrated Depth Scheduling○ Affect-Modulated Training Depth○ Training-Inference Governance
Integration○ Training Governance for Human-Relatable Agents
Applications (General)
○ Rights-Compliant Model Training Through Depth-Selective Routing○ Regulated Industry Model Governance With Provenance○ Training Governance
for Medical AI○ Training Governance for Legal AI○ Training Governance for Financial Model Training○ Training Governance for Defense AI● Training
Governance for Educational AI Models○ Training Governance for Creative AI
Applications (Specific)
○ OpenAI's Training Pipeline Has No Depth-Selective Governance○ Constitutional AI Training Lacks Depth-Selective Control○ Stable Diffusion's
Training Has No Provenance Layer○ Midjourney Trains Aesthetics Without Governed Depth○ Scale AI Labels Data Without Governing What Models
Learn○ Labelbox Manages Annotation Workflows, Not Learning Dynamics○ Snorkel AI Programs Labels but Does Not Govern Gradient Depth○ Weights
&amp; Biases Tracks Experiments, Not Learning Governance○ Determined AI Orchestrates Compute, Not Learning Depth○ MosaicML Optimizes
Training Efficiency, Not Learning Governance
Training Governance overview →
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Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™, AQ Inside™, Adaptive Index™,
Adaptive Network™, Semantic Agent™, @AQ™, AQID™, and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.
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