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This study presents a comparative critique of reductive physicalism
by analyzing Hilary Putnam’s multiple realizability and Daniel
Dennett’s evolutionary functionalism, examining the limitations of
reducing mental states to specific neural processes. Employing
conceptual and textual analysis of key works by Putnam and
Dennett, the research utilizes logical reasoning, textual
interpretation, and critical synthesis to evaluate their critiques of
type-identity theory and advocacy for functionalism. Findings
demonstrate that Putnam’s multiple realizability challenges
reductive physicalism by emphasizing the potential for mental
states, such as pain, to be realized across diverse physical
substrates, while Dennett’s multilevel framework integrates
evolutionary, computational, and behavioral processes to contest
reductive approaches. The study proposes an innovative
framework, “multiple-realizability-evolutionary functionalism,”
which combines Putnam’s semantic flexibility with Dennett’s
evolutionary dynamics, redefining the mind-body relationship as an
interdisciplinary model. Supported by empirical evidence, such as
neural plasticity, reinforcement learning algorithms, and brain-
computer interfaces, this framework offers applications in cognitive
science, artificial intelligence, and technology ethics. Future
research should investigate the explanatory mechanisms of mental
states across diverse substrates and the ethical implications of
adaptive Al systems.
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Extended Abstract

Introduction

Reductive physicalism, a central doctrine in the philosophy of mind,
contends that mental states—such as pain, belief, or intention—are entirely
reducible to specific neural processes, thus preserving the causal closure of
the physical world (Kim, 2005; Smart, 1959). However, this type-identity
theory fails to capture the functional, semantic, and contextual complexities
of mental phenomena. Hilary Putnam’s multiple realizability thesis
challenges this view by arguing that mental states can be instantiated across
a wide range of substrates—from human brains to silicon-based Al—thereby
rejecting neural-specific identities (Putnam, 1967). Complementing this,
Daniel Dennett’s evolutionary functionalism introduces a multilevel
framework that integrates evolutionary adaptation, computation, and
behavior, critiquing reductionism for its neglect of emergent interactions in
consciousness (Dennett, 1991, 1995).

This study offers a comparative critique of these perspectives,
synthesizing Putnam’s emphasis on semantic flexibility with Dennett’s
evolutionary framework to propose “multiple-realizability-evolutionary
functionalism.” This new synthesis reconceives the mind-body relationship
as an adaptive, interdisciplinary pattern. It addresses classic challenges such
as Kim’s causal pairing problem and Chalmers’ hard problem of
consciousness (Chalmers, 1996; Kim, 2005), while exploring applications in
cognitive science, Al, and ethics (e.g., neural plasticity, brain-computer
interfaces). In the context of Iranian philosophy, where physicalism
discourse is underdeveloped (Samadiyeh & Fazelzadeh, 2022), this approach
fills a significant gap by integrating evolutionary considerations previously
absent from analyses of Putnam.

Methods

This study employs a theoretical methodology, combining conceptual and
textual analysis of foundational texts by Putnam (1967, 1981) and Dennett
(1987, 1991, 1995). Logical argumentation, interpretive exegesis, and
critical synthesis are used to evaluate their critiques of type-identity theory
and their respective functionalist defenses. The analysis proceeds along three
axes: (1) conceptual argumentation, examining Putnam’s multiple
realizability through semantic externalism and functional roles, alongside
Dennett’s intentional stance and predictive processing; (2) textual
interpretation, reconstructing central concepts such as Putnam’s functional
definition of mental states and Dennett’s tri-level (physical, algorithmic,
implementational) model; and (3) critical synthesis, charting points of
convergence (e.g., rejection of neural specificity), divergence (e.g., semantic
versus computational-evolutionary focus), and hybrid potential.
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Secondary critiques (Kim, 2005; Chalmers, 1996; Searle, 1992; Block,
1978) are incorporated to provide counterarguments, supplemented by
empirical insights from neuroscience (e.g., cephalopod neural plasticity;
Crook et al., 2021), computational models (e.g., reinforcement learning;
Sutton & Barto, 2018), and Al (e.g., BCIs; Lebedev & Nicolelis, 2017).
Linguistic analysis of terms such as “pain” and “belief” demonstrates their
substrate-independent semantics. Limitations include the absence of
empirical testing; future work could incorporate simulations (e.g., Blue
Brain; Markram, 2006) and neurocognitive studies. This interpretive
approach enables rigorous philosophical analysis with interdisciplinary
relevance for cognitive science and Al ethics.

Results

The analysis demonstrates that both Putnam’s multiple realizability and
Dennett’s evolutionary functionalism provide robust challenges to reductive
physicalism, each via distinct yet complementary routes. Putnam’s
framework shows that mental states, such as pain, are not confined to
particular neural architectures (e.g., C-fibers in humans) but are defined by
their functional roles—patterns of inputs (stimuli), outputs (behaviors), and
internal relations (e.g., pain’s connection to fear)—and can be realized in
diverse substrates, including octopus neural networks and artificial circuits
(Putnam, 1967, p. 40). Cephalopod studies support this: octopuses display
pain-like avoidance via decentralized neurons, confirming substrate
pluralism without type-identity (Crook et al., 2021). Putnam’s semantic
realism further argues that mental terms derive meaning from externalist
contexts (social, cultural), aligning with Burge’s origins of objectivity
(Burge, 2010) and supporting realization in Al systems (LeCun et al., 2015).
Dennett’s multilevel functionalism, by contrast, resists reductionism by
conceptualizing consciousness as an emergent phenomenon shaped by
evolutionary pressures, computational algorithms, and behavioral strategies,
rather than isolated neural events (Dennett, 1991). His intentional stance
interprets mental states as predictive heuristics for adaptive behavior,
consistent with predictive processing theories (Clark, 2013) and
reinforcement learning in robotics (Raibert et al., 2021). Neuroimaging
evidence supports this: activity in the prefrontal cortex during threat
prediction mirrors Dennett’s integration of physical, algorithmic, and
personal levels (Friston et al., 2017).

Critical synthesis reveals both theorists converge on functionalist anti-
reductionism—eschewing type-identity for role-based definitions—but
diverge in focus: Putnam prioritizes semantic flexibility, Dennett
evolutionary-computational dynamics. Remaining challenges include Kim’s
causal pairing problem, which questions the efficacy of multiple realizability



under physical closure (Kim, 2005), and Searle’s and Chalmers’ critiques
regarding qualia (Searle, 1992; Chalmers, 1996). Responses are notable:
Putnam appeals to supervenience for causal efficacy without reduction
(Davidson, 1970), while Dennett reframes qualia as illusory constructs
emergent from predictive hierarchies.

The proposed “multiple-realizability-evolutionary  functionalism”
synthesizes these strengths: (1) substrate flexibility for widespread
realization; (2) multilevel interactions spanning neural, computational, and
behavioral domains; and (3) evolutionary adaptability, including natural
selection analogs in Al. Empirical foundations include Kandel’s research on
synaptic plasticity in Aplysia (Kandel, 2001) and AlphaGo’s deep learning
capabilities (Silver et al., 2016), illustrating mental state realization beyond
biology. Comparative analysis delineates theoretical bases, critiques, and
implications, with applications ranging from Al ethics (e.g., empathetic
robots such as Pepper; Pandey & Gelin, 2018) to BCIs for neuroprosthetics
(Lebedev & Nicolelis, 2017). This framework improves upon traditional
functionalism (Fodor, 1981) by integrating evolutionary mechanisms and
surpasses non-reductive physicalism (Davidson, 1970) through dynamic,
interdisciplinary applicability.

Conclusion

This comparative critique establishes that Putnam’s multiple realizability
and Dennett’s evolutionary functionalism together dismantle reductive
physicalism’s neural chauvinism, paving the way for a unified “multiple-
realizability-evolutionary functionalism” that reconceives the mind-body
relationship as an emergent, interdisciplinary nexus. Theoretically, it
addresses key objections—resolving causal pairing via functional
supervenience and reconciling qualia through predictive emergence—while
practically informing technologies such as adaptive Al and ethical
neuroengineering. By transcending disciplinary boundaries, this framework
not only critiques reductionism but also advances consciousness studies, Al
development, and technology ethics. Future research should empirically test
causal mechanisms across substrates (e.g., through Blue Brain simulations)
and examine the ethical implications of quasi-conscious systems, fostering
responsible innovation in the age of neurotechnology.
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