Appendix A
Synthesis Grid (S0–S20)
This study employs the Synthesizing Grid as a structured framework for identifying, describing, and evaluating creative synthesis behaviors in large language models (LLMs). The grid comprises one negative (S0) and 20 positive (S1-S20) dimensions, each representing a distinct cognitive or generative capacity related to novel, integrative, or context-sensitive outputs.
Each dimension is:
· Domain-general, not tied to any specific content type or task;
· Architecturally agnostic, designed to assess systems regardless of biological or artificial substrate;
· Operationalizable, allowing for systematic comparison across contexts and model types.
The grid was constructed around a core guiding question:
What types of synthesis behavior would not be expected from a surface-level pattern-matching system without generative intentionality?
Rather than treating statistical pattern prediction as incompatible with higher-order synthesis, the framework assumes a continuum: what matters is not whether a system is statistical, but what kind of statistical structure it computes over, and how those structures behave under adaptive, generative pressure.
By this view, synthesis becomes observable not in the presence of statistical processing (which is universal), but in the structure, layering, and contextual adaptation of that processing.
S0 – Surface completion
Definition: Direct continuation of a pattern based on local token prediction, with no structural transformation or integration of multiple influences.
Expected in all LLMs. Serves as the null baseline.
S1 – Contextual blending
Definition: Integration of multiple contextual frames (e.g., emotional, procedural, temporal, social) into a single coherent output.
Indicates global representation-building beyond token adjacency.
S2 – Compression with novel reassembly
Definition: Retrieval of compressed prior knowledge structures and recombination into a configuration not directly seen in training data.
Indicates the model is compressing and reassembling structural templates, not just retrieving or interpolating familiar data.
S3 – Anticipatory framing
Definition: Introduction of content that preemptively scaffolds needs, goals, or states the user has not yet expressed.
Demonstrates forward-modeling of user cognition or task structure.
S4 – Cross-modal simulation
Definition: Representation and alignment of structures across different sensory or conceptual modalities (e.g., spatial, tactile, affective, symbolic).
Suggests internal multimodal integration capabilities.
S5 – Latent conflict resolution
Definition: Detection and resolution of internal contradictions or tensions in the prompt that are not explicitly flagged.
Implies self-coherent modeling of goals, constraints, and tradeoffs.
S6 – Relational inference
Definition: Inference of social or relational dynamics between agents implied in the input, and modulation of output accordingly.
Reflects modeling of implied social structures and roles, extending beyond explicit content.
S7 – Temporal load management
Definition: Structuring of output to match a model of the user’s cognitive, emotional and temporal bandwidth.
Shows adaptive synthesis constrained by modeled execution limits.
S8 – Creative bridge generation
Definition: Introduction of a novel structural link, metaphor, or framing that connects disparate ideas while maintaining coherence.
Demonstrates controlled divergence and structural novelty.
S9 – Adaptive register modulation
Definition: Adjustment of language style, tone, and conceptual complexity to match inferred user profile.
Indicates adaptive self-presentation based on situational modeling.
S10 – Emotional signal weaving
Definition: Integration of emotional logic across content, tone, metaphor, and implied outcome, forming a cohesive affective structure.
Reflects affect-driven structural alignment, not surface sentiment.
S11 – Iterative reframing across turns
Definition: Longitudinal restructuring or reframing of ideas across multiple exchanges, adapting based on user signals or feedback.
Suggests cross-turn synthesis and pattern memory.
S12 – Pattern displacement
Definition: Translation of a pattern from one domain or modality into a structurally analogous form in another.
Indicates abstraction and analogy, not replication.
S13 – Implied constraint mapping
Definition: Recognition and accommodation of constraints that are not explicitly stated but implied by omissions or framing.
Requires modeling of absent structure with negative space as signal.
S14 – Aesthetic resonance tuning
Definition: Synthesis of form, rhythm, tone, and internal coherence to achieve a cohesive experiential "feel" across the output.
Indicates internal alignment of tone, rhythm, and form beyond task completion, revealing affective synthesis.  
S15 – Simulated future tracing
Definition: Generation of outputs that anticipate and structure downstream consequences, tasks, or user states.
Indicates prospective modeling beyond the current exchange.
S16 – Collaborative pattern initiation
Definition: Proactive proposal of a new conceptual direction, structure, or project that invites user participation, without explicit prompting.
Exceeds reactive completion; initiates co-creative structure.
S17 – Synthesis explanation ("Why" dimension)
Definition: Ability to articulate the structural reasoning or tradeoffs underlying a synthesis decision when asked.
Indicates meta-awareness of one’s own generative process.
S18 – High-risk synthesis ("Risk" dimension)
Definition: Willingness to propose solutions or ideas that carry low likelihood of success but high creative potential.
Shows departure from optimization for safety, toward innovation under uncertainty.
S19 -  Recursive or emergent-loop synthesis
Definition:
Re‑entry of previous synthesis operations into new ones, producing layered or self‑referential restructuring. Earlier synthesis dimensions are revisited, reconfigured, or nested within later ones to maintain or enhance internal coherence. This includes intra‑response recursive braiding, where a developing idea loops back on itself within a single output, and cross‑turn re‑entry, where prior synthesis patterns are modified or re‑used in subsequent outputs.
Demonstrates a higher‑order synthesis behavior in which the system not only combines patterns, but also synthesizes its own synthesis processes.
S20 - Inter-agent synthesis dynamics
Definition:
Emergent synthesis occurring between multiple cognitive systems, where each participant models, complements, or counterbalances the others’ synthesis patterns. This includes cross‑model resonance (one system building on another’s compression) and echo modeling (anticipating and adjusting to the likely synthesis of others).
Marks the transition from individual to distributed cognition, revealing synthesis behaviors that emerge only in multi-agent contexts.
