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Background 

I am often asked to explain how FutureView Platform works and why it was built the way it was. 

The fundamental goal is to accelerate learning by triggering the cognitive mechanisms involved 

in cognitive transformation (DiBello, 2019). Trained as a Piagetian, I describe this process 

through the lens of Piaget's functional invariants and regard them as the theoretical basis for 

Cognitive Transformation Theory. As neuroscience has advanced our understanding of brain 

energetics, neural resource conservation, and the role of prior experience in learning, I became 

curious about the degree of empirical support for both Piagetian mechanisms and CTT at the 

neurophysiological level. This paper is the result of that inquiry. 

About FutureView Platform 

FutureView Platform is a scenario-based simulation platform purpose-built to instantiate 

Cognitive Transformation Theory (CTT), a framework proposing that genuine expertise requires 

structural reorganization of cognitive schemas — not mere accumulation of knowledge. 

Documented training acceleration ratios of up to 500:1 suggest that CTT-based immersive 

rehearsal compresses years of experiential learning into days — across domains as varied as 

mining, military, and manufacturing, and medicine (DiBello et al., 2009; Hoffman et al., 2013). 

Jean Piaget's functional invariants — assimilation, accommodation, and equilibration — provide 

a precise theoretical account of the mechanisms involved and serve as the conceptual 

foundation for CTT. Recent neuroscience provides a mechanistic account of precisely how this 

occurs, grounding CTT and Piagetian theory in molecular systems, and computational evidence. 

 
Figure 1. FutureView Platform mining environment simulation.  
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Schemas as Neural Manifolds 

The brain organizes knowledge into schemas — compact, reusable representations stored as 

low-dimensional neural population manifolds in the prefrontal cortex and hippocampus. 

Goudar et al. (2023) demonstrated that reuse of these manifolds produces exponentially 

accelerating learning: each new experience that fits an established schema is assimilated 

rapidly at near-zero metabolic cost. This is the neural basis of Piaget's assimilation — and 

explains why practitioners in a domain learn faster than novices even when the material is new. 

FutureView Platform scenarios are deliberately calibrated to engage existing operational 

schemas, maximizing this assimilation dividend while building toward the conditions for 

transformation. 

 
Figure 2. Participants engaging with a USMC Mission 

When Assimilation Fails: The Accommodation Mechanism 

Expertise plateaus when incoming experience repeatedly violates the predictions of an existing 

schema. Sekeres et al. (2024) established that the hippocampus acts as a neural comparator 

routing experience along three pathways: high schema-congruence triggers direct assimilation; 

moderate novelty activates dopamine-mediated schema updating; high incongruence recruits 

locus coeruleus norepinephrine release, triggering a network reset that opens the system to full 

accommodation — the structural reorganization CTT describes. When accommodation is 

required, the brain does not repurpose unrelated cortical tissue; rather, as Gao et al. (2024) 

showed in a meta-analysis of letter–sound integration, the superior temporal gyrus 

accommodates new phonological-orthographic mappings through neural reuse — adding 

supplementary circuits via hierarchical exaptation of existing auditory and visual regions, 

preserving prior knowledge while extending representational capacity — a principle that 
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generalizes across domains of schema restructuring. At the synaptic level, this reorganization 

depends on NMDA receptor-mediated plasticity in hippocampal CA1, the molecular substrate 

identified by Dragoi and Tonegawa (2013). 

Prediction Error as the Engine of Disequilibration 

CTT's core instructional mechanism — iterative scenario rehearsal designed to generate 

systematic prediction errors — maps directly onto the brain's primary learning signal. Friston 

and Kiebel (2009) demonstrated that the Free Energy Principle formally recapitulates Piagetian 

equilibration: the brain continuously minimizes prediction error either by updating its 

generative model (accommodation) or by acting to confirm existing predictions (assimilation). 

At the circuit level, O'Reilly et al. (2021) showed that the neocortex-pulvinar system runs 

temporal difference learning at roughly 10 Hz, with unexpected outcomes triggering phasic 

layer-5 bursting that amplifies the error signal. Each FutureView Platform scenario cycle 

therefore generates thousands of micro-correction loops — a density of learning signal that 

conventional classroom or on-the-job experience cannot replicate. 

The magnitude of prediction error also determines whether the system updates incrementally 

or reorganizes fundamentally. Beukers et al. (2024) found that large prediction errors at 

episode boundaries trigger schema splitting — formation of entirely new representational 

structures rather than revision of the old one. Blocked, iterative training produced 

approximately a 50% accuracy advantage over interleaved training, directly validating 

FutureView Platform's sequential scenario structure as optimal for inducing transformation 

events. 

The Transformation Event: A Neural Bifurcation 

The moment CTT identifies as cognitive transformation corresponds to a well-characterized 

neurobiological state. Brouwer and Carhart-Harris (2021) describe "pivotal mental states" as 

neurobiological bifurcation points characterized by BDNF upregulation, hyperplasticity, and 

relaxation of over-weighted prior beliefs — precisely the conditions under which schema 

reorganization becomes possible. Dopamine amplifies this process: Kim et al. (2025) 

demonstrated that dopamine functions as a circuit-specific teaching signal that is strongest 

when prediction error is largest, producing the nonlinear, front-loaded learning curve 

characteristic of CTT-based training. High-stakes, emotionally consequential scenarios — a 

design feature of FutureView Platform — further accelerate consolidation through amygdala-

mediated enhancement of vmPFC schema storage, as Moscovitch et al. (2023) established: 

iterative simulations accumulate prediction errors against the held schema, and emotional 

salience weakens the old schema's retrieval dominance faster. 
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Conclusion 

The 500:1 acceleration ratio documented in FutureView Platform deployments — with the 

USMC, in mining operations, and in executive education — is not a pedagogical claim; it is a 

neurobiological prediction. When scenarios are structured to generate calibrated, escalating 

prediction errors in a blocked-iterative sequence, the brain's own learning machinery — 

schema manifold reuse, NMDA-dependent synaptic restructuring, dopamine-gated error 

signaling, and hippocampal routing — operates at maximum efficiency. FutureView Platform is, 

in effect, an applied interface to the brain's fastest learning pathway. 

 
Figure 3. Developing retail coffee chain for urban settings 
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