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PHYSICAL DETERMINISM

Primary Disciplinary Field(s): Philosophy (Metaphysics), Physics, Psychology, Neuroscience

1. Core Definition

Physical Determinism is a foundational metaphysical proposition asserting that every event,

including every human cognitive state, decision, and action, is causally necessitated by preceding

physical events and the fundamental laws of nature. This concept operates under the assumption

that the physical universe constitutes a closed system, wherein the state of the world at any given

moment is determined solely by its state at an earlier moment and the immutable principles

governing the interaction of matter and energy. Therefore, if the precise configuration and

momentum of all physical items were known at time T1, the state of the universe at any

subsequent time T2 would be logically inevitable and, in principle, perfectly predictable. This form

of determinism is often contrasted with other variants, such as theological determinism or logical

determinism, by its specific focus on material, measurable causes.

In the context of the natural world, Physical Determinism applies directly to phenomena studied

by physics, chemistry, and biology, positing a mechanistic sequence of cause and effect. For

instance, the trajectory of a planet or the outcome of a chemical reaction is fully determined by

initial conditions and physical laws. This view assumes uniformity: the physical laws observed

today have always applied and will always apply universally. The complexity of a system does not

negate its determined nature; rather, complexity simply makes prediction more difficult for a finite

observer. The core tenet remains that randomness, if it exists, is merely an illusion stemming from

our lack of complete knowledge regarding all causal factors.

With specific regard to psychology and the philosophy of mind, Physical Determinism takes a

strong stance on the relationship between mental occurrences and material processes. It holds the

presumption that all psychological occurrences--thoughts, feelings, intentions, and subsequent

actions--have underlying physical causes, specifically neurophysiological events in the brain.

Proponents suggest that these mental states can ultimately be depicted, explained, and perhaps

eventually reduced to theories and models borrowed directly from the physical sciences, such as

computational neuroscience or biochemistry. This approach effectively eliminates the need for non-

physical entities (like a soul or vital spirit) to explain behavior, placing psychological phenomena

squarely within the deterministic chain of physical causality.

2. Philosophical Roots and Mechanical Models

The origins of Physical Determinism are deeply intertwined with the rise of modern science

during the Enlightenment, particularly the success of Newtonian mechanics. Philosophers like
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Thomas Hobbes (1588-1679) articulated a thoroughly materialistic view of the mind, arguing that

all thought and volition were merely motions within the body, governed by mechanical laws. This

perspective provided the foundation for a strictly mechanistic worldview, where the universe

functions like an enormous, intricate clockwork mechanism. This mechanism, set in motion by an

initial cause (perhaps God, but operating without further interference), unfolds according to fixed,

predictable rules.

The most vivid and influential articulation of this concept came from the mathematician Pierre-

Simon Laplace (1749-1827). His famous thought experiment, often termed Laplace's Demon,

hypothesized an intellect powerful enough to know the precise position and momentum of every

atom in the universe at a single moment. According to Laplace, such an intellect--the Demon--

could calculate the entire past and future trajectory of the universe with absolute certainty. This

concept solidified the idea that determinism was not merely a convenient scientific hypothesis but a

fundamental truth about reality, suggesting that prediction failure stems only from epistemic limits,

not ontological indeterminacy. The mechanical elegance and predictive power of classical physics

during this era made Physical Determinism the dominant metaphysical assumption underlying

scientific inquiry.

The legacy of this mechanical viewpoint heavily influenced 19th and early 20th-century scientific

methodologies. Disciplines sought to mimic the rigorous, axiomatic structure of physics. Even as

classical mechanics gave way to modern physics, the underlying commitment to the principle of

causal determinism--that every event has a cause and that identical causes produce identical

effects--remained a driving force. This commitment provides the intellectual groundwork necessary

for empirical investigation, as it guarantees that observed correlations are not arbitrary but reflect

fixed, discoverable laws, even when applied to complex biological systems.

3. Physical Determinism in Psychology and Neuroscience

Within psychology, Physical Determinism serves as a crucial philosophical foundation for

approaches emphasizing biological and environmental causality over autonomous mental agency.

Early psychological schools, such as Behaviorism championed by B.F. Skinner, implicitly relied on

a physically deterministic framework. Behaviorists sought to explain all actions as conditioned

responses to environmental stimuli, viewing the organism (including the brain) as a sophisticated

machine reacting predictably to external inputs. In this model, internal mental states were either

deemed irrelevant (methodological behaviorism) or reducible to physical events (radical

behaviorism), aligning perfectly with the view that psychological outcomes are physically

necessitated.

Contemporary neuroscience continues to build upon this deterministic foundation. The modern

understanding of the brain posits that all cognitive and emotional processes--perception, memory,
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decision-making, and conscious experience--are the result of complex electrochemical signaling

patterns among neurons. Research in areas such as neuroimaging consistently demonstrates

correlations between specific brain states (measurable physical phenomena) and specific mental

states. From the perspective of Physical Determinism, the intention to lift a hand is not an

uncaused act of "will," but rather the subjective correlate of a specific, causally prior cascade of

neural firings originating in the motor cortex and associated preparatory regions, such as those

investigated in the famous Libet experiments.

The clinical implications of this view are profound. If psychological disorders, such as depression or

schizophrenia, are ultimately rooted in physical causes--imbalances in neurotransmitter levels,

structural abnormalities, or genetic predispositions--then effective intervention must also be

physical. This logic fuels the development of psychopharmacology, gene therapies, and physical

brain modulation techniques (like deep brain stimulation). By identifying the physical mechanisms

responsible for pathological mental states, researchers operate under the deterministic assumption

that altering the physical cause will inevitably alter the psychological effect, thereby treating the

disorder as a physically determined malfunction rather than a failure of non-physical agency.

4. Reductionism and Causal Closure

A central component of Physical Determinism, particularly in metaphysical debates, is the

doctrine of Causal Closure of the physical realm. This doctrine asserts that every physical event

that has a cause has a physical cause. If a mental event (M) causes a physical event (P)--for

example, the decision to speak causes the vocal cords to move--and if P has a complete physical

cause (P*), then M must either be identical to P* (Identity Theory) or must supervene upon P*

without adding any new causal force (Non-reductive Physicalism). The closure principle protects

the physical sciences from interference by non-physical, immaterial forces, ensuring that

explanations remain within the framework of matter and energy.

The philosophical position most closely associated with a strong interpretation of Physical

Determinism is Reductionism. Reductionism proposes that complex phenomena, including those

studied by special sciences like biology and psychology, are nothing more than the underlying

physical mechanisms studied by basic physics. The laws of psychology, therefore, are seen as

derivable, in principle, from the laws of chemistry and physics, even if those derivations are

currently too complex for human computation. This hierarchical view places physics as the

fundamental science, providing the ultimate causal explanation for all higher-level phenomena.

This strong reductionist approach faces significant challenges, particularly the problem of multiple

realizability, which suggests that a single mental state (e.g., pain) could be realized by different

physical structures (e.g., human brains, alien brains, or future silicon-based intelligence). However,

even non-reductive physicalists, who acknowledge the emergent complexity of mental states,

ARABPSYCHOLOGY.C
OM

https://iep.utm.edu/causal-closure/
https://plato.stanford.edu/entries/reduction-scientific/
https://scales.arabpsychology.com/?p=60919
https://scales.arabpsychology.com
https://scales.arabpsychology.com


PHYSICAL DETERMINISM 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

generally maintain commitment to Physical Determinism via the supervenience relation. They

argue that while mental properties may not be identical to physical properties, they are still fixed by

and dependent upon them, meaning that no change in a mental state can occur without an

underlying change in a physical brain state. Thus, the physical level remains the causally primary

and determining level.

5. Quantum Challenges and Indeterminacy

The rise of quantum mechanics in the early 20th century presented the most significant scientific

challenge to the strict classical model of Physical Determinism. Quantum theory, as interpreted

by the standard Copenhagen interpretation, introduces genuine, irreducible indeterminacy at the

subatomic level. Events such as the decay of a radioactive nucleus or the precise location of an

electron are not determined by prior states but occur probabilistically. This implies that the

universe, at its most fundamental level, may not be strictly deterministic.

Philosophers and physicists have intensely debated whether quantum indeterminacy invalidates

Physical Determinism entirely. Some interpretations, such as hidden-variables theories (like the

De Broglie-Bohm theory), attempt to restore determinism by positing underlying, unobserved

variables that guide quantum processes. However, most mainstream interpretations accept

genuine randomness. The crucial question then becomes whether this randomness "bubbles up"

to the macroscopic world of human decision-making. If quantum events influence neural firings in

meaningful ways, then human actions might be undetermined, though perhaps not freely willed,

but simply random.

Despite the quantum challenge, many proponents of Physical Determinism argue that classical

physics remains an excellent approximation for macroscopic objects. They contend that the

statistical averaging effect of billions of neurons operating at warm, wet temperatures effectively

dampens or cancels out quantum randomness, ensuring that neural function, and therefore human

behavior, remains causally determined by predictable, classical inputs. Therefore, while strict

determinism may fail at the Planck scale, it holds true as an operating principle for the level of

reality relevant to human psychology and agency.

6. The Problem of Free Will

The most enduring philosophical consequence of Physical Determinism is its apparent

incompatibility with the intuitive notion of free will. If every choice and action is the necessary

outcome of physical laws and prior states of matter--states established perhaps billions of years

ago--then human agents cannot genuinely "choose" otherwise than they do. This view, known as

Hard Determinism, maintains that determinism is true and, consequently, that free will (in the

sense of genuine alternate possibilities) is illusory.
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The debate centers on the definition of agency. Determinists argue that while people experience

the feeling of making a choice, this subjective experience is merely the conscious realization of a

decision process that has already been physically executed by the brain. The agent's deliberation

is part of the deterministic chain, not a break from it. If the entire process is governed by physical

causes, the agent cannot be the ultimate source of their actions in a way that would require a

violation of physical laws.

In contrast, Compatibilists attempt to reconcile free will with Physical Determinism. They redefine

free will not as the ability to choose against the physical laws, but as the ability to act according to

one's own desires or reasons without external coercion. As long as the deterministic chain includes

the agent's internal psychological processes (reasons, motivations) and is not forced by external

factors (e.g., physical restraint), the action is deemed "free." However, hard determinists criticize

this view, arguing that if desires themselves are physically determined, the agent still lacks ultimate

control over the source of their actions.

The existence of Physical Determinism thus raises fundamental ethical and legal dilemmas.

Traditional systems of moral responsibility presuppose that individuals are autonomous agents

capable of genuine moral choice. If all actions are necessitated by preceding physical conditions,

the notions of praise, blame, punishment, and reward must be reevaluated. Hard determinists often

argue for replacing retributive justice (punishment based on blameworthiness) with

consequentialist measures focused purely on rehabilitation and societal protection, as the

individual could not have acted otherwise.

7. Methodological Implications for Science

The assumption of Physical Determinism is not merely a philosophical stance but a core

methodological commitment that drives scientific research. The fundamental goal of experimental

science--to isolate variables, establish robust causal relationships, and formulate predictive laws--

relies entirely on the belief that phenomena are orderly and determined by physical processes. If

events were truly random or governed by capricious non-physical forces, systematic scientific

inquiry would be impossible, as experimental reproducibility could not be guaranteed.

In practice, even scientists who philosophically doubt strict determinism adopt it as a working

hypothesis. For instance, a neuroscientist studying memory formation assumes that the processes

of protein synthesis and synaptic plasticity are physically determined by specific molecular inputs.

Any observed variability is attributed not to genuine indeterminacy but to uncontrolled variables,

measurement error, or insufficient precision in mapping the initial conditions. This methodological

commitment is vital for constructing robust theoretical models and designing replicable

experiments across all natural sciences, from cosmology to molecular biology.

The pursuit of unifying theories, such as a Theory of Everything (TOE) in physics, is implicitly a
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deterministic endeavor. A successful TOE would fully describe all fundamental physical laws,

demonstrating how the current state of the universe strictly determines its future states. While

quantum mechanics has forced physicists to incorporate probabilistic language, the deterministic

ideal persists in the search for hidden variables or deeper, underlying structures that might govern

probabilistic outcomes, suggesting a deep-seated scientific reluctance to accept fundamental,

uncaused randomness.

8. Debates and Criticisms

One major line of criticism against Physical Determinism stems from epiphenomenalism and the

problem of mental causation. If mental states (M) are simply side effects of physical states (P)

without any causal power of their own, then our subjective experience of conscious deliberation is

merely an inert byproduct, unable to influence the physical world. Critics argue that this conclusion

runs counter to evolutionary theory, which posits that conscious thought and decision-making

evolved precisely because they confer causal advantages. If the mental life is causally inert, why

did such a complex phenomenon evolve?

Another powerful argument against strict determinism concerns the possibility of rational discourse

and knowledge itself. Critics, notably J.B.S. Haldane and C.S. Lewis, employed the Evolutionary

Argument Against Naturalism (or Determinist) Epistemology. They contended that if our thoughts

are merely the physically necessitated outcomes of chemical reactions in the brain, chosen not for

their truth value but for their physical causes, then there is no basis for trusting human reasoning,

including the reasoning that led to the formulation of Physical Determinism itself. The acceptance

of determinism seems, paradoxically, to undermine the rational authority necessary to assert its

truth.

Finally, critics point to the inherent limitations of predictability in complex systems. Even if the

universe is theoretically deterministic, phenomena like deterministic chaos (illustrated by the

butterfly effect) mean that tiny differences in initial conditions rapidly lead to drastically different,

unpredictable outcomes in practice. For highly complex systems like the climate or the human

brain, the epistemic limits of measurement render long-term prediction impossible, regardless of

the underlying ontology. While this critique does not prove the absence of physical causes, it

suggests that the practical difference between determinism and indeterminism may be negligible

for human science and experience.

Further Reading

Determinism (Wikipedia)

Determinism (Stanford Encyclopedia of Philosophy)
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Causal Closure (Internet Encyclopedia of Philosophy)
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