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Abstract

This article explores the plausible connection between conscious and unconscious/non-
conscious processes that facilitate our (human) interaction with the environment, aiming
to demystify the relationship between the mind and body from a biopsychological per-
spective. Much of the brain and body processes remain outside our conscious awareness,
thereby narrowing the window of what we can directly know. Based on a literature review
in brain and mind sciences, followed by analysis and interpretation, human consciousness
can be attributed to three foundational functional characteristics: agency, selective atten-
tion, and adaptivity. They have an interconnected relationship, forming a robust means
that overcomes the narrow window of knowledge acquisition. All these are achieved be-
cause of the harmony/interdependency between consciousness and the brain-body
mechanisms (biological life). Finally, [ oppose the philosophical perspective that views
consciousness as an epiphenomenon or an accidental by-product of evolution. Instead, [
propose a biopsychological model centered on the above three characteristics, which sug-
gests viewing consciousness as a sophisticated, essential, and novel tool for navigating the
complexities of our biological existence and the world around us. In conclusion, agency,
selective attention, and adaptivity, as key features of consciousness, apply equally to life
due to their interdependency. This forms the basis for insightful future exploration in both
fields, toward broadening human knowledge.
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INTRODUCTION

In this article, I use the terms “consciousness” and “mind” synonymously, meaning the same thing. The term “life”
refers exclusively to “biological life.” I explore the topic primarily in relation to human consciousness. I avoid any
philosophical or metaphysical treatment of the subject matter here, except that, based on my analysis, I oppose the
viewpoint of considering consciousness as having no biological role whatsoever. My purpose is to present the narrative
from a biopsychological perspective, based on early and recent studies in brain and mind sciences. With this, [ aim to
focus on the functional characteristics of consciousness in relation to how we interact with the environment and acquire
knowledge that can be verified both introspectively and empirically. My motivation for this study comes from my
working hypothesis, which is as follows:

Life is a combination of parallel and serial information processing (biochemical and electrophysiological processes)
that occurs at multiple levels for all biological species and each individual. At the most fundamental level, life functions
to resist the thermodynamic decay of its internal state until death. This is known as “negentropy,” as coined by Erwin
Schrodinger [1]. To achieve this, emergence must work with what I call the “layered approach,” in which such resistance
is found in the building blocks of life—cells that develop from the environment with emergent life-sustaining pro-
cesses/mechanisms (like osmotic regulation [2], energy production [3], waste disposal [4], adaptivity [5], entering
dormant stage [6], and responding to stress [7], etc.). These cells group to form collectives [8], which in turn form organs
and complex bodies, giving rise to diverse species, each with its own ecological niche to deal with. At the individual
level, such dealing is possible only if the organism, whether a single cell or a multicellular human, functions as a single
agent. A big elephant, when it walks, or a whale, when it jumps, numerous cells and tissues work together to make that
happen, but they all achieve it as a single, unified whole [9].

To make this possible, automatic behaviors and physiological functions must operate in parallel, allowing numerous
units to remain interconnected and thereby favoring the organism's overall survival. This is where involuntary bodily
functions operate. That’s the initial layer forming the basis. But this is not enough. A seriality must be present for the
organism to choose from options but attend to one at a time [9], providing the degree of freedom necessary to handle
chaotic environmental disturbances. Such complex behavior would definitely need more energy than the simpler au-
tomated functions. This evolutionary/environmental pressure becomes the mother of all novelty in how each species
acts, adapts, and optimizes resources, justifying its existence. That's the layer where the voluntary bodily functions
operate.

In short, the layered approach works as follows: Environment (E) = involuntary processes (IP) €-> voluntary pro-
cesses (VP). VP exists because of E and IP, yet uses them to sustain itself; thus, interdependency and interconnected-
ness are at play. The organism offers resistance at both layers. At the 1% layer, it's achieved through maintaining the
internal milieu, homeostatic mechanisms, allostasis [10], etc., while at the 2™ layer, it's achieved through voluntary
cognitive and sensorimotor abilities such as active inference [11, 12], abstract reasoning, motor learning, limb move-
ment (embodied cognition), and so on.

Based on this hypothesis, three key features necessary for life can be listed: agency, selective attention (due to seriality),
and adaptivity. Interestingly, humans can consciously perceive these features through introspection, highlighting the
mind-body connection. This can be understood if we define involuntary processes as unconscious/nonconscious and
voluntary processes as conscious. Among involuntary unconscious processes, some are accessible to us whenever we
want, like noticing our heartbeats, breathing, and hidden thoughts/emotions (revealed through dreams or therapy).
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However, nonconscious processes or bodily functions, such as hematopoiesis (the creation of blood) or the functioning
of the stomach and liver, are directly inaccessible to our conscious awareness. The extent to which this hypothesis
overlaps with prior literature is not known; however, the argument presented here reflects my own synthesis and ana-
lytical reasoning.

In the Discussion section, the hypothesis is tested as a consequence of the investigation into the functional charac-
teristics of consciousness. [ begin with some simple, everyday examples, such as eating or using our mobile devices,
and highlight what we become aware of and what we do not in terms of the conscious and unconscious/nonconscious
states involved in the activity. Further, I analyze and interpret the subject matter through the lens of biopsychology. As
a result, the same three key characteristics of consciousness emerge, as indicated by my hypothesis: agency, selective
attention, and high adaptivity for learning and knowledge development. I posit that consciousness is robust and reliable
in acquiring knowledge through diverse means by utilizing these three features, thereby overcoming the barrier to
directly accessing information about many of the body's functions. I stress the point that consciousness and life are
both novel categories in nature and thus require utmost care in research, rather than (at times) unreasonably speculative
attempts that merely add to their enigma. Based on the study, I propose and formalize a biopsychological model that
appears promising for understanding the relationship between life and mind, thereby supporting my hypothesis. Overall,
this is a concise work supported by a relevant literature review.

DISCUSSION
Everyday Life

When we eat a meal or use our mobile devices, we are hardly aware of the enormous machinery within our bodies
that operates in the background, serving as the backbone that makes it all happen. We only acknowledge what we
become consciously aware of directly.

Imagine you're about to grab a piece of sandwich when your mobile rings; surprisingly, you hear someone calling
your name from your neighborhood. Here is the dilemma. Which one should you tend to first? Suppose you gave
priority to your mobile. Reflecting on the situation, you may remember the intention to pick it up, but were you aware
of the decision-making processes involved in how the brain manipulated information to make that choice? Were you
aware of how the heart pumps the blood, the respiratory processes involved, and how the muscles of the hand worked?
When someone inquiries about your breakfast, you may easily recall the details; however, were you conscious of the
brain's retrieval processes that assist in executing this task? [13] With some introspection, you can realize that you were
unaware of the various steps or biological processes involved while attending to the situation [13,14].

A significant amount of unconscious/nonconscious processing occurs when we receive information from and act
upon the environment [13]. Neuroscientific studies show that much of this information processing remains outside our
conscious awareness [15]. It seems we have a narrow window of conscious awareness for understanding and experi-
encing the physical world and our bodies [13].

The question is: why? Following is an attempt to answer this.

Functional Characteristics of Consciousness: Analysis and Interpretation

1. Conscious Agent: Let’s say, apart from being aware of picking up the sandwich, hearing the mobile ring, and the
neighbor calling out to you—all hungry for conscious attention and decision—suddenly, you become aware of every detail
concerning the inner workings of your brain and body. What would be the result? [13]

[t can cripple our ability to respond quickly to urgent external events, as we have additional internal things to attend
to. This kind of awareness offers no direct survival benefit; instead, it leads to cognitive overload. This suggests that
our conscious awareness is rightly limited. Therefore, it is plausible to conclude that this narrowing of our conscious
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window serves an evolutionary purpose. [ have previously explored this topic in my blog [13]. Here, building on that, [
will delve further into the details.

Such limitation is not a defect but rather a carefully crafted masterpiece created by nature for the optimized func-
tioning of the organism, enabling it to achieve its primary goals, which are mainly centered around survival and repro-
duction—finding food, avoiding danger, and reproducing (the core biological needs). Our nervous system comes to the
aid. Through the voluntary nervous system (somatic nervous system), we can consciously influence our behavior or
bodily movements. In contrast, the involuntary nervous system (autonomic) screens us away from the rest of the inter-
nal bodily functions (for details, see [16]).

Consciousness design leaps by excluding many inner mechanistic steps to focus on core needs, which are fulfilled
through interaction with both external (physical) and internal (body) environments. We thus become aware mainly of
those needs that are processed by the brain related to the vital environmental factors (internal and external) through
various signals like exteroceptive (from the physical world), interoceptive (within the body, such as hunger, thirst, etc.),
proprioceptive (body position or movement), and nociceptive (pain sensation).

We practically live our daily lives through this narrow conscious window, in a functional way, without noticing what
the physical stuff (our bodies) is made of or how the internal components work to sustain us. But any impairment in
their workings (i.e., a disease state) immediately catches our attention. In reality, all these inner machinery units need
to operate in a coordinated manner to help us experience our small conscious life [13]. For example, muscle synergy
helps constrain the limbs' movements in a particular way necessary for a targeted singular task [9], such as picking up
an object, riding a bike, or performing a skilled physical task. We find that anaesthetic chemicals can make us entirely
unconscious. Thus, the body's and brain's mechanisms function as the support system for the individual to operate as
a single organic agent. We experience this agency also as a single conscious agent. That's the reason we don’t take two
simultaneous conscious decisions. We don’t glance in two directions at the same time, nor do we walk in multiple
directions simultaneously. Such ambiguous behavior will have no survival value [9].

2. Selective Attention: Recent brain studies indicate that the receptivity of nerve cells plays a vital role in enabling
the brain to process selectively only survival-critical information while discarding the rest. Imagine crossing the street
and suddenly seeing a speeding car approaching from the side. The brain immediately focuses on this single piece of
visual information amidst others, such as billboards and people’s chatter. Nerve cell function based on short receptive
cycles. Those signals that arrive within this time interval get further processed by the brain. Attention leverages this
mechanism by modulating nerve cell activity to ensure relevant signals arrive within the receptive window, while irrel-
evant signals are filtered out [17, 18]. Although irrelevant inputs are registered, the brain channels its processing power
toward the most relevant ones to process them deeply. This explains selective attention. In the course, one feels that all
the crucial functional things happen within our conscious field, such as focusing on the car while avoiding irrelevant
events. This is a typical example of bottom-up selective attention. Similarly, top-down selective attention, involving
conscious focus, plays a vital role in enabling someone to focus on, say, a particular song/tune amid background noise.
A recent study shows musicians are good at that [19].

3. High Adaptivity: From the above discussion, consciousness appears to be highly adaptive, being selective, much
like our brain/body developed through natural selection. In other words, the mind and body seem to be on the same
page. This was noted back a little more than a century ago by the psychologist William James, as put by Jim Porter,
paraphrased:

As James observed, consciousness involves a discriminating and selective ability. For James, this conscious choice is an

extension of Darwinian natural selection that operates at the mental level [20)].
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Given a range of alternatives, one would choose those ideas or behaviors that bring one closer to one’s goals. Similar to
natural selection, conscious selection in this context was adaptive. [20].

Drawing from the “conscious agent” subsection, as nonconscious processes or details are inaccessible, we develop
a conscious awareness of acting and living with all the unknown inner units as a single unified system. When you wave
your hand or move your legs, you feel like doing it as a whole, utterly unaware of the inner workings of the body that
make it happen. This is an #//usion [13], but a necessary, survival-oriented, existential, unified perception. In other words,
such a broad focus has the survival advantage when specific details can be detrimental. A recent brain study reveals
that our attention follows a hierarchical pattern, initially focusing on generality or broadness over specificity [21].

Extrapolating the finding, when our goals shift toward discovering and utilizing the nuances (specificity) of the natural
world around us and our own bodies, this same consciousness helps us delve into the details—A zoom-in mechanism
tailored to our goals and interests [22]. For example, to gain knowledge of the anatomical and physiological aspects of
one’s own body, a person can indirectly use various medical instruments, such as scanning or imaging devices, to ob-
serve their brain and body. Or can rely on the findings of others in the relevant fields. We can also utilize our abstract
reasoning skills to gain a conceptual understanding of complex topics. Therefore, it seems that such high adaptivity for
knowledge development has fitness value.

To put it simply, in pursuit of the goal, we can bask in the sunlight or zoom in to uncover its constituent photons,
calculating their speed, energy, and so on. It's a switching mechanism between generality and specificity. All the
knowledge (science, philosophy, mathematics, artistic creation, etc.) accumulated by our human race can be found in
this consciousness bank, serving as the foundation, as Anil Seth aptly put it in the prologue:

“Whether you're a scientist or not, consciousness is a mystery that matters. For each of us, our conscious experience
is all there is. Without it there is nothing at all: no world, no self, no interior and no exterior” [11].

Thus, I posit that consciousness is robust; operates in harmony with the brain and body and is therefore reliable.

So, in my view, it is odd to say that consciousness is an epiphenomenon [23] or just an accidental evolutionary by-
product [24]. Instead, it’s the finest end-product of life. The topic of mind-body interaction can sometimes be elusive,
tricky, and incomprehensible, mainly because we are dealing with a subject that lacks a straightforward analogy. They
are novel categories of nature. Defining life is so difficult even without the concept of consciousness, because life is a
novelty [25]. We must understand it by referring to itself alone, unraveling its uniqueness. Biological theoretical expla-
nations of life, such as “negentropy”—Self-organizing living systems naturally tend to preserve, strengthen, and resist
the decay of their internal order with increasing internal complexity while maintaining disequilibrium with the disorderly
and chaotic external environment until death [1], and “autopoiesis”—The system’s ability to produce and sustain itself
by creating its own parts [26-28], end up in uncovering its novel features. So, why should the relevant study of con-
sciousness be excluded, as it’s equally the partner in the same room?

Biopsychological Model

Based on the above discussion, key salient functional characteristics of consciousness can be listed as follows:

1. Acts as a single conscious agent while interacting with the body and the environment.

2. Works based on selective attention.

3. Is highly adaptive for learning and knowledge acquisition through the attention-switching mechanism (gener-
ality and specificity).

[ suggest that these are the foundational features of consciousness — or, more broadly, of human life — on which
all human achievements are crafted. [ propose this as a biopsychological model that appears promising for explaining
various aspects of human learning and behavior (to begin with). All these features are interconnected, favoring the
individual organism to survive and thrive. For example, when attending to a complex task, such as learning to drive a
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car, focus or attention is necessary. Even after being accustomed, driving on the road still requires sufficient attention.
Now, unless the bodily parts like hands, legs, head movement, etc., are in sync with the brain, we can’t learn. This is
achieved through brain-body coordination as a single agent. At the end of the day, one feels a sense of accomplishment
for having learned to drive one’s car as an individual. Even the decisions we make are singular—one at a time. Our
attention can selectively switch to our chosen goals, such as focusing on the road or noticing a roadside billboard. Thus,
we can select one goal over many others. Then we can zoom in on any of these for details (specificity), or we might
prefer to choose the same goal (e.g., real estate advertisements without noticing specific details) each time at a generic
level.

Such a reasonable degree of flexibility and adaptability is offered at both the physical and cognitive levels for ac-
quiring knowledge and learning new skills. Studies in cognitive science show that our perception is not inherent but
rather selective and adaptive, which creates subjective bias [29]. This contributes to the understanding of why different
people develop different perceptions of the same thing. Essentially, it becomes a matter of individual subjectivity due to
its specificity.

Application

According to this model, the above three features can be applied to both consciousness and life. A single-celled
microbe like E. coli has an inner life through anticipatory mechanisms or inference [9, 30] (although I don’t claim it
possesses a mind like ours). Its survival behavior can be explained based on these three /ife characteristics. It acts as a
single agent. It has a molecular control system that helps determine whether to feed on glucose or lactose, depending
on glucose availability (a binary decision, this or that, one at a time). In finding the right nutrients, it has receptors that
bind to attractants (food) and repellants (toxins), allowing it to direct its attentive behavior accordingly. Its short-term
working memory helps it learn a few basic survival-related tasks, for example, remembering the past value of nutrient
concentration (for a few seconds) to decide whether to leave the site or not—that’s adaptation. Sterling and Laughlin
explain all these in their book “Principles of Neural Design” [10]. Similar behavior is observed in practically all higher
multicellular species.

[ speculate that as organisms become more and more complex on the evolutionary ladder, the capacity to receive
environmental information increases, and the need thus arises to optimize it to avoid information/cognitive overload.
One way to achieve this is by generalization. So, lower species, like microbes, instead, have more specialized behavior
because they have to deal with limited environmental conditions. As per Sterling and Laughlin, one of the main reasons
for head development in worms is to make their interactions with the environment more efficient by informing the body
so it does not have to bear the entire load, as in single-cell microbes [10], thus paving the way for generalization in the
organism’s hierarchy.

Simply put, an agentic organism uses selective attention to focus on a task, and its adaptive learning helps it address
the situation through specialization or a combination of specialization and generalization, based on its goals and inter-
ests.

Implications

1. The model may help in the management of attention-deficit related cases like Autism and Attention Deficit
Hyperactivity Disorder (ADHD), etc.

2. The findings can be insightful in the study of artificial intelligence (Al) and its potential towards achieving Arti-
ficial General Intelligence (AGI). Humans have the incredible ability to generalize from a few tokens or examples,
primarily due to adaptive behaviors developed through evolution and experience, which current Al models struggle to
achieve [31].
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3. These functional characteristics of consciousness may serve as essential markers for identifying and analyzing
the existence of conscious life in non-human species, advancing consciousness research.
Strengths

1. The roles of agency, selective attention, and adaptivity are already well supported by much of the existing
literature. Here, I have brought them under a single framework based on my hypothesis, proposing to use it as a tool
for investigating both life and consciousness.

2. According to this study, consciousness and life both share all three essential features, serving as necessary
markers that can be empirically and/or introspectively verified (at least for humans). This simplifies the model, making
it easier to use.

3. The above application of the model supports my hypothesis regarding life and human consciousness.
Limitation

The study doesn’t claim that possessing these three functional characteristics guarantees that any system has con-
sciousness or life as we know it biologically.

[ will explore this model further in my future studies.

CONCLUSION

In conclusion, when we talk of human consciousness, life is included by default. 1 believe that distilling out these
three key features (agency, selective attention, and adaptivity) may help facilitate further focused research in both these
areas (consciousness and life) with a substantial biological basis. In short, these three characteristics can serve as nec-
essary (if not sufficient) conditions for a better understanding of life and consciousness. The model proposes that any-
thing with life or consciousness entails having these features as a necessity, if not vice versa, conclusively. Thus, com-
paring conscious and unconscious/nonconscious processes, consciousness appears to have the peculiarity of over-
coming all the deficits in human knowledge development. It is highly robust and reliable due to its biological underpin-
nings, shaped by both nature and individual nurture.

Whether we take a deep dive or remain passive observers — even in a naive sense — the existence of the mind
and a body is undeniable, at least for humans. We unanimously agree that we have an inner life and an outer world—
We don’t reveal our thoughts to everyone; we don’t share our passwords. The functional/ mind relies on the body for its
operations. In turn, the mind helps us understand our bodies, and together, we explore the world. So, the interdepend-
ency of mind and body is the intersection that warrants careful study.
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