


Yes, converging evidence suggests that human cognition operates via distributed modular
neural networks, with the conscious sense of self emerging as a dynamic, narrative
construct shaped by integration across these networks.

1. Introduction

The question of whether human cognition is underpinned by distributed modular neural networks, and whether the conscious
sense of self functions as a post-hoc narrative construct, has been central to cognitive neuroscience. Recent research highlights
the role of large-scale brain networks—especially the default mode network (DMN)—in integrating memory, language, and
semantic representations to generate an ongoing internal narrative that is fundamental to self-construction and consciousness
(Menon, 2023; Yeshurun et al., 2021; Azarias et al., 2025; Song et al., 2021; Davey et al., 2016; Cremona et al., 2025; Yazin et al.,
2025; Yang et al., 2023). Multiple studies demonstrate that cognition arises from dynamic interactions among specialized but
interconnected modules, with connector hubs facilitating both modularity and global integration (Bertolero et al., 2018; Bassett
et al., 2010; Medaglia et al., 2015; Liao et al., 2017; Crossley et al., 2013; Li et al., 2022). The DMN, in particular, is implicated in
self-referential processing, autobiographical memory, and the construction of personal narratives (Menon, 2023; Martinelli et al.,
2013; Azarias et al., 2025; Davey et al., 2016; Axelrod et al., 2017; Simony et al., 2016). Evidence also supports the view that the
self is not a monolithic entity but emerges from distributed processes involving multiple brain regions and network interactions
(Zhang et al., 2023; Martinelli et al., 2013; Cremona et al., 2025; Murray et al., 2014). This review synthesizes findings from
neuroimaging, computational modeling, and theoretical perspectives to address how distributed modularity and narrative self-
construction jointly support human cognition.

Does human cognition operate via distributed modular neural networks where the conscious sense of self functions as a
post-hoc narrative construct?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus meter visualizing agreement on distributed modularity and narrative self-construction in cognition.

2. Methods

A comprehensive search was conducted over 170 million research papers in Consensus—including Semantic Scholar, PubMed,
and other sources—using targeted queries on distributed modularity, neural networks, DMN function, and narrative self-
construction. A total of 24,738 papers were identified; after relevance filtering and deduplication, 177 papers were screened for
inclusion. Of these, 50 highly relevant papers were included in this review.

Search Strategy

20M
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1 citation graph use

All papers retrieved from 22 searches and 1
citation graph use.
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FIGURE 2  Flow diagram showing paper identification and selection process.

Six unique search strategies were used to capture foundational theories, alternate terminology (e.g., 'self-model',
'autobiographical self'), contrastive perspectives (e.g., embodied/enactive accounts), interdisciplinary expansion
(AI/robotics/philosophy), decomposition into component constructs (modularity vs. narrative self), and adjacent constructs
(mind-wandering, agency).
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3. Results

3.1 Distributed Modular Neural Networks in Cognition

Multiple studies confirm that the human brain exhibits a modular architecture composed of specialized but interconnected
communities or modules (Bertolero et al., 2018; Bassett et al., 2010; Medaglia et al., 2015; Liao et al., 2017). Connector hubs
facilitate information integration across modules; individuals with more diversely connected hubs show increased cognitive
performance (Bertolero et al., 2018). Dynamic reconfiguration of these modules supports learning, adaptation to task demands,
and flexible cognitive function (Bassett et al., 2010; Liao et al., 2017; Dai et al., 2020).

3.2 The Default Mode Network (DMN) as Integrative Narrative System

The DMN integrates episodic memory, semantic knowledge, language processing, and social cognition to generate an ongoing
internal narrative central to constructing a sense of self (Menon, 2023; Yeshurun et al., 2021; Azarias et al., 2025; Song et al.,
2021). This network dynamically reconfigures during tasks requiring comprehension or autobiographical reasoning (Song et al.,
2021; Axelrod et al., 2017; Simony et al., 2016), supporting both individual-specific and shared social narratives (Yeshurun et al.,
2021).

3.3 Construction of Self as a Narrative/Post-Hoc Construct

Evidence indicates that the conscious sense of self emerges from integration across distributed networks rather than from a
single localized region (Zhang et al., 2023; Martinelli et al., 2013; Davey et al., 2016). The DMN's activity is closely linked to
autobiographical memory retrieval and personal identity formation through continuous updating and reinterpretation of past
experiences—a process described as "autobiographical reasoning" or "narrative self-construction" (Menon, 2023; Azarias et al.,
2025; D’Argembeau et al., 2014). Meta-analyses reveal distinct but overlapping subsystems for episodic memory (hippocampus),
semantic autobiographical knowledge (anterior cortex), and conceptual identity (medial prefrontal cortex) (Martinelli et al.,
2013).

3.4 Dynamic Integration: Modularity Meets Global Workspace

Cognitive effort or conscious awareness is associated with transient breakdowns in strict modularity—allowing for global
integration across modules ("workspace configuration") necessary for complex thought (Kitzbichler et al., 2011; Li et al., 2022;
Cohen & D’Esposito, 2016). EEG microstate analyses suggest that brief episodes of global integration correspond to discrete
contents of consciousness ("atoms of thought") (Michel & Koenig, 2017).

Results Timeline

FIGURE 3  Timeline showing evolution of research on distributed modularity and narrative self-construction. Larger markers indicate more citations.
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Top Contributors

Type Name Papers

Author E. Bullmore (Davey et al., 2016; Bola & Sabel, 2015; Liu et al., 2021)

Author G. Northoff (Yang et al., 2023; Knudsen et al., 2024)

Author D. Bassett (Davey et al., 2016; Medaglia et al., 2015)

Journal NeuroImage (Yazin et al., 2025; Yang et al., 2023; Simony et al., 2016; Michel &
Koenig, 2017)

Journal Nature Communications (Ferrante et al., 2025; Vatansever et al., 2020; Safron et al., 2021)

Journal Proceedings of the National Academy of
Sciences

(Medaglia et al., 2015; Cohen & D’Esposito, 2016; Bola & Sabel,
2015)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

The reviewed literature provides robust support for a model in which human cognition arises from interactions among
distributed modular neural networks—with connector hubs enabling both specialization and integration—and where the
conscious sense of self is constructed through ongoing internal narratives generated by these networks (Menon, 2023; Yeshurun
et al., 2021; Bertolero et al., 2018). The DMN plays a pivotal role in integrating diverse cognitive processes into coherent personal
narratives that underpin subjective experience and identity formation (Menon, 2023; Azarias et al., 2025).

While some models emphasize global workspace dynamics or hierarchical reinforcement learning architectures for
metacognition/consciousness (Kawato & Cortese, 2021; Dehaene & Changeux, 2011), others highlight domain-specific
predictive models operating in parallel before being unified into subjective experience (Yazin et al., 2025). There remains debate
about whether consciousness requires global broadcasting or can emerge from local network dynamics alone; recent adversarial
tests challenge key tenets of leading theories but affirm the importance of both integration and modularity (Ferrante et al., 2025).

Notably absent is strong evidence for a single localized seat of consciousness or self; instead, findings consistently point toward
emergent properties arising from dynamic interactions among multiple specialized systems—consistent with post-hoc narrative
construction models.

Claims & Evidence Table

Claim
Evidence
Strength Reasoning Papers

Human cognition relies on
distributed modular neural
networks

Strong

Strong convergent evidence from graph
theory analyses & neuroimaging meta-
analyses

(Bertolero et al., 2018;
Bassett et al., 2010;
Medaglia et al., 2015; Liao
et al., 2017)

The DMN integrates
information to generate an
internal narrative/self

Strong

Multiple studies show DMN's role in
autobiographical memory & personal
identity construction

(Menon, 2023; Yeshurun
et al., 2021; Azarias et al.,
2025)
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Claim
Evidence
Strength Reasoning Papers

Conscious awareness
involves transient
breakdowns in strict
modularity

Strong

Cognitive effort/awareness linked to
increased intermodular connectivity/global
workspace configuration

(Kitzbichler et al., 2011; Li
et al., 2022)

The conscious sense of self
is constructed post-hoc via
network activity

Moderate

Evidence for dynamic
updating/reinterpretation; no single locus
for 'self'

(Martinelli et al., 2013;
Davey et al., 2016)

Individual differences in hub
connectivity predict
cognitive performance

Moderate

Empirical data links connector hub
diversity/modularity with task performance

(Bertolero et al., 2018)

Some aspects remain
unexplained by current
models/theories

Weak

Adversarial tests challenge
completeness/predictive power; need for
quantitative frameworks

(Ferrante et al., 2025)

FIGURE Key claims and support evidence identified in these papers.

5. Conclusion

Current evidence strongly supports that human cognition operates via distributed modular neural networks, with the
conscious sense of self emerging as an integrative narrative constructed by these systems—particularly through the DMN's
coordination across memory, language, emotion, and social processing domains.

Research Gaps

Despite substantial progress mapping network architectures underlying cognition/selfhood, gaps remain regarding causal
mechanisms linking specific network dynamics to subjective experience; how developmental/clinical changes alter these
processes; distinctions between minimal/narrative selves; and quantitative theory testing.

Research Gaps Matrix

Topic/Outcome
Developmental
studies

Clinical
populations

Task-based
fMRI

Resting-state
fMRI

Modularity & connector
hubs

2 2 4 6

Narrative/self-construction 1 GAP 6 7

Dynamic reconfiguration GAP 1 4 3

Minimal vs. narrative self GAP GAP 2 2

FIGURE Matrix showing coverage gaps by topic/outcome versus study attribute.
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Open Research Questions

Future research should focus on causally linking specific network dynamics to subjective experience; distinguishing
minimal/narrative selves at mechanistic levels; exploring developmental/clinical trajectories; and developing quantitative
frameworks for theory testing.

Question Why

How do specific patterns of dynamic network
reconfiguration give rise to subjective experiences?

Understanding this link could clarify mechanisms underlying
consciousness/selfhood beyond correlation.

What are the developmental trajectories shaping
modularity/self-narrative construction?

Mapping development could reveal critical
periods/mechanisms relevant for education or clinical
intervention.

How do disruptions in network integration/modularity
affect disorders involving altered sense of self?

Insights may inform diagnosis/treatment strategies for
psychiatric/neurological conditions affecting identity.

FIGURE Open questions highlighting future directions for research on distributed modularity and narrative self.

In summary: Human cognition appears fundamentally rooted in distributed modular neural architectures, with our conscious
sense of self best understood as an emergent narrative construct dynamically assembled by these interacting systems.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright
holders’ consent.
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