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Cognitive Science and the Market Opportunity

As AI generates increasingly complex outputs, a structural gap is emerging between what
machines compute and what humans comprehend. Fifty years of cognitive science confirms this
gap can be bridged through spatial representation — information encoded visually and spatially is
processed faster, remembered longer, and acted on more decisively.

Three technology curves are converging in 2026–2027: AI content generation, smart glasses
hardware, and validated spatial cognition science. This brief presents the peer-reviewed evidence
and how Flow Immersive has spent a decade building the platform to fill this gap.

1. The Cognitive Science of Spatial Comprehension

Dual Coding and Visual Processing Speed
Paivio’s dual coding theory (1971) shows cognition operates through two systems: verbal and
nonverbal/spatial. Information encoded through both is retained significantly better. A 2025 IEEE
systematic review of 16 studies confirms visual formats outperform text in comprehension and
cognitive load reduction. MIT’s Potter lab (2014) established that humans identify visual scenes in
13 milliseconds — roughly an order of magnitude faster than text reading at 100–200ms per word.

[Paivio, 1971; IEEE SLR, 2025; Potter et al., Attention, Perception, & Psychophysics, 2014]

Embodied Cognition
A 2025 Nature Human Behaviour paper connects 3D visualization with reduced cognitive load
when embodied interaction is present. Physical navigation of spatial information anchors it in
memory through hippocampal spatial processing — what researchers call “sensorimotor
grounding.” The Naval Research Laboratory confirmed graph interpretation specifically engages
spatial processing resources, even in 2D.

[Nature Human Behaviour, 2025; Springer, 2023; Trickett & Trafton, NRL, 2007]

Cognitive Load and Spatial Narrative Design
Cognitive Load Theory (Sweller, 1988) predicts 3D representation can either reduce or increase
cognitive load depending on design. Guided spatial narratives — sequenced, camera-controlled,
step-by-step — channel “germane cognitive load” toward insight. The distinction is structuring
spatial experiences that respect working memory limits (Baddeley’s visuospatial sketchpad: ~3–4



objects per step).

[Sweller, 1988; Springer/Medical Education, 2026; Baddeley, 1992]

Memory, Offloading, and the Method of Loci
The method of loci — the oldest known memory technique — works by placing information in
spatial locations and navigating between them. Risko and Gilbert (2016) formalize this as
“cognitive offloading”: humans naturally use external spatial representations to reduce internal
cognitive burden. Step-by-step spatial data narratives are structurally identical to memory palaces.

[arXiv, 2025; Risko & Gilbert, Trends in Cognitive Sciences, 2016]

2. The Comprehension Gap and Why It’s Widening
The $80B analytics industry has made data accessible but not comprehensible. The defense
community names this explicitly: JADC2 doctrine calls for “decision dominance through reduced
cognitive workload.” The Air Force Research Lab frames it as “increasing combat power while
decreasing cognitive workloads.” A 2025 GAO review found further progress needed in data
visualization capability.

The highest-bandwidth communication between an LLM and a human is not text — it is visual
understanding.

[JADC2, 2022; AFRL, 2024; GAO-25-106454, 2025; arXiv, 2025; AGILE, 2025]

3. Flow Immersive: 10 Years of Spatial Cognition R&D
Flow Immersive is the spatial cognitive platform. Founded in 2016, Flow has invested 40+
person-years into spatial data narrative. The design methodology operationalizes dual coding,
controlled cognitive load, and embodied interaction.

Cognitive collaboration: Teams gather in shared spatial data environments with avatars and
laser pointers. An AI assistant lets colleagues filter, highlight, and drill into data while everyone
watches the spatial environment respond.

AI + MCP integration: Every AI assistant that can call an MCP tool can now produce spatial data
narratives through Flow at zero acquisition cost.

Intellectual property: Three US patents — US 10,657,725, US 12,400,413, and a third pending
— protect the methodology of spatial data narrative.

Enterprise validation: Deployed at Morgan Stanley (in trial), KPMG, PwC, Deloitte, Forvis
Mazars, T-Mobile, and the United Nations Development Programme.
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