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Background/objective: Human consciousness is arguably unique, and its features are hard to explain. Continuous

and discrete accounts of consciousness are commonly viewed as incompatible, but both have limitations. Continu-

ous accounts cannot readily account for what appears to be unique about human consciousness; discrete accounts

have a hard time explaining how human consciousness could have evolved. The present position paper shows

how both continuous and discontinuously elements can be combined.

Method: A biphasic model is constructed by unifying complex systems theory, the evolution of symbolic reasoning

as a relational extension of human cooperation, and evolutionary science. The application of this approach to

modern views of consciousness is then explored.

Results: Our analysis suggests that human consciousness may be viewed as a discontinuous event, that emerged

from continuous foundations. This biphasic account contains processes that can be targeted clinically. For exam-

ple, developmentally delayed children with problems in consciousness may be helped by targeting the processes

the present account suggests are important at different levels of complexity.

Conclusions: This biphasic relational approach fits with the evolutionary record and with data on human cognitive

development. It may be useful in guiding clinical intervention.
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TaggedH1Introduction TaggedEnd

TaggedPThe topic of human consciousness has gathered researchers’ and the-

orists’ attention from the beginning of the human sciences (e.g., James,

1890). It is widely agreed to be one of the most difficult scientific prob-

lems to solve (e.g., Chalmers, 1995). TaggedEnd

TaggedPMany scientific accounts of consciousness have taken on the burden

of explaining how these human abilities evolved (e.g., Graziano, 2021).

The evolution of human consciousness has commonly either been

approached either as a continuous process (e.g., Ginsburg & Jablonka,

2019) or as a more discrete development (Baars, 1988). Both approaches

have weaknesses. Continuous accounts cannot readily account for what

appears to be unique about human consciousness. Discrete accounts

have a more difficult time explaining how specific contextual and biop-

sychosocial processes have combined over time to foster human con-

sciousness. TaggedEnd

TaggedPThe weaknesses can become practically evident when human devel-

opment goes awry. For example, suppose some children show notable

deficits in expected features of consciousness such as self-knowledge or

self-referencing (e.g., Grisdale, Lind, Eacott, & Williams, 2014). If an

account is purely continuous, it may not explain how or why a typical

developmental trajectory failed to occur. Conversely if it is purely dis-

crete, it may not explain how to begin to remediate these deficits if they

are based on more elemental skills. TaggedEnd

TaggedPWe propose in this paper to combine modern behavioral and cogni-

tive perspectives and to integrate them within an evolutionarily sensible

model that is biphasic � that is, both continuous and discrete. Such a

biphasic approach could be more useful in solving practical matters if it

helps understand more of the processes that impact human conscious-

ness and thus can help address human problems that may depend on

these processes. That is particularly likely if ontogenetic development

follows in some ways the phylogenetic and cultural development that

led to human consciousness in the first place. While not a given, that

possibility itself can be explored in applying the model.TaggedEnd

TaggedPBiphasic accounts can fit with evolutionary theory because the evolu-

tionary record shows that gradual transitions are often punctuated by

large steps (Frazzetta, 2011). Gould (1988) famously argued against

thinking of evolution as the gradual directional change of a billiard ball

as compared to the punctuated equilibrium of Galton’s polyhedron, and

indeed sometimes evolutionary steps are so large as to be virtually dis-

continuous or novel. TaggedEnd

TaggedPViewing evolution through the lens of complexity theory helps inte-

grate the incremental and discontinuous (e.g., Pigliucci, 2008) because

phase changes in networks and subnetworks are regularly encountered

in the analysis of complex systems (e.g., Paperin, Green, & Sadedin,

2011). For example, changes in the epigenome can produce sudden sys-

tem failures to suppress transposable elements, resulting in very rapid

genetic change (Zeh, Zeh, & Ishida, 2009).TaggedEnd
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TaggedPHuman consciousness appears to entail qualitatively distinct features

as will be explored below but because all discontinuous changes in evo-

lution must build in some ways on what went before, it is important to

consider what continuous processes set the stage for these emergent

qualities of human consciousness. The flight of birds provides an anal-

ogy. Flying or not flying is discrete but feathers evolved and diversified

in non-avian dinosaurs well before the origin of either birds or flight due

to continuous functions such as thermal insulation or water repellency,

not their aerodynamic effects (Prum& Brush, 2002). TaggedEnd

TaggedPIn the area of human consciousness, a continuous account may help

avoid explanations that are evolutionarily implausible. For example, the-

ories of human consciousness commonly point to the development of a

relatively large and complex human brain as being key. A recent review

(Sattin et al., 2021) found that the neural correlates of consciousness

were the most frequently studied feature of the 29 theories of conscious-

ness they identified. These neurobiological developments, however, had

to come before human consciousness itself and the resulting survival

advantages that human consciousness provides. Prenatal growth rates (a

predictor of brain size) accelerated in hominid evolution soon after the

human-chimpanzee divergence about six to eight myo (Monson, Weitz,

Brasil, & Hlusko, 2022), becoming more human like than chimpanzee

like about 1 myo, well before indicators of human consciousness emerge

in the fossil record. Large, complex brains immediately create physiolog-

ical resource demands and notable difficulties in childbirth, just to name

two costs in terms of survival. In the context of an evolutionary time

scale, these notable costs would have prevented the evolution of the large

and complex brains necessary for human consciousness unless they also

had more immediate and incremental positive impact on other func-

tions. Those additional functions may be suggested by continuous pro-

cesses that set the stage for consciousness per se.TaggedEnd

TaggedH2Method for developing a biphasic approach TaggedEnd

TaggedPWhat follows in this position paper is an analysis of how human

higher cognition and symbolic reasoning may have evolved, presented

initially in the form of a continuous account of the evolution of aware-

ness. We argue that in hominins symbolic reasoning may have emerged

as a relational extension of human cooperation based on multi-level

selection. TaggedEnd

TaggedPWe then consider the challenge of human consciousness to psychol-

ogy and argue that a continuous account cannot fully address these fea-

tures. Finally, after a brief review of modern approaches to human

consciousness we examine how self-relations enter into human con-

sciousness. Our biphasic relational account addresses modern views of

consciousness and provides an empirical avenue for its analysis. TaggedEnd

TaggedH2The evolutionary continuity of awareness TaggedEnd

TaggedPGiven that the very term “consciousness” pulls for attention to human

experiences of the qualia of consciousness, we propose in this section to

first focus on a central aspect of human consciousness that presents itself

as an initial target for a continuous account: “awareness.” Awareness

varies from lower forms of cognition involving sensation or perception,

to somewhat higher forms involving learning or expectancies, even

before higher forms of cognition that are reached in human symbolic

reasoning or to a self-reflective sense of conscious or sense of self. We

can think of this continuity of awareness as simply the relative ability to

respond to oneself and the internal and external environment, and the regular-

ities within and between them (Hayes, 2018). TaggedEnd

TaggedPStated that way, the evolution of greater awareness is highly likely to

be the product of the evolution of increasingly complex life forms. Sensa-

tion provides an example. Eyes appear to have independently evolved as

many as 40 times during metazoan development (Schwab, 2018). This

makes sense because responding to the electromagnetic spectrum can be

evolutionarily adaptive in many contexts for such basic tasks as food

gathering, reproduction, or avoiding predation. Learning and memory

TaggedEndTaggedPprovides another example. Learning can be functionally defined as

“changes in the behavior of an organism that result from regularities in

the environment of the organism” (De Houwer, Barmes-Holmes, &

Moors, 2013). An animal that can detect and respond to, say, associative

stimulus-stimulus regularities is more “aware” than one that cannot,

and indeed all organisms that have evolved since the Cambrian period,

545 myo, show these forms of learning and memory (Ginsburg &

Jablonka, 2010). These functions are not yet at the level of human con-

sciousness, but the evolution of awareness did not stop half a billion

years ago. We argue that the next step forward in awareness by the

genus Homo laid a needed cognitive foundation for what became an

even more qualitatively distinct step into human consciousness itself. TaggedEnd

TaggedH2The Emergence of Symbolic Reasoning TaggedEnd

TaggedPMany theories of human consciousness agree that human higher cog-

nition and symbolic reasoning is involved in consciousness (see Sattin

et al., 2021). Most are clear, however, that human consciousness is not

simply reducible to an information processing system operating on formal

symbols alone, such as might occur with artificial intelligence (AI). Searle

(1980) classic Chinese room thought experiment illustrates the problem.

Imagine an English-speaking person who has no knowledge about the

Chinese language being alone in a room. In this room is an English

instruction manual to process any incoming information. The person then

receives some Chinese characters through a slot in the door and is asked

to process them according to the English instruction manual to produce

other Chinese characters as output. Given enough time, the person should

be able to produce the output based on the instruction manual without

understanding any of the content of the Chinese writing. Based on the

generated output alone, an outside observer who knows Chinese will then

mistakenly assume that there is a Chinese speaker in the room.TaggedEnd

TaggedPJust as the person in the Chinese room, computers can use syntactic

rules following a set of instructions or machine learning algorithms to

manipulate symbols, but they do not “understand” the meaning of these

symbols. Syntactical rules alone cannot substitute for the psychological

qualities of symbolic reasoning or of communication between conscious

entities. This example illustrates the difference the selection of informa-

tion for global broadcasting (which is accomplished by the English

speaker in the Chinese room) and the self-monitoring of those computa-

tions and their first-person meaning. Only the latter is associated with

the subjective experience (the qualia of consciousness) and that is not

part of AI nor any other “brute force” approach to symbol use (Dehaene,

Lau,& Kouider, 2017). TaggedEnd

TaggedPIn order to know more of what that sense of meaning and self-moni-

toring entails and how it may have evolved it helps to consider how sym-

bolic reasoning normally emerges in human development and what can

be done when it does not. TaggedEnd

TaggedPConsider the relation of a word and its referent in its simplest form. If

a word is functioning as a symbol for a referent there must be a two-way

street of meaning between them. For example, if a child is taught for the

first time to emit a characteristic sound (perhaps the word “dog”) in the

presence of a known object (perhaps a picture of a familiar dog) the

child must then without explicit training to be able to orient toward the

picture when hearing “dog” and for the word to carry some of the func-

tions of the dog (e.g., smiling if the picture is that of a pet; fear if the pic-

ture if of a dog that bit the child). If that does not occur, we would say

that the word is just being “parroted” without being understood. As that

term suggests, parrots and many other animals can be taught to emit

characteristic sounds or gestures in the presence of an object, but they

do not then show a bidirectional relation between that sound or gesture

and the object itself, nor do they experience the functions of the object

via occurrence of the symbol. TaggedEnd

TaggedPA well-studied phenomenon that maps onto this simplest form of

symbolic meaning is “stimulus equivalence” (Sidman & Tailby, 1972).

Using the terms drawn from Relational Frame Theory (Hayes, Barnes-

Holmes, & Roche, 2001) to describe it, stimulus equivalence requires at
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TaggedEndTaggedPleast two integrated instances of the two-way street of meaning or

“mutual entailment” (ME), an instance of the combination of these rela-

tions in what is called “combinatorial entailment” (CE), and a resulting

transfer or transformation of stimulus function (ToF). TaggedEnd

TaggedPAn example of ME is orienting toward a dog when hearing “dog”

without specific training to do so, following only training in saying

“dog” when seeing a dog. As an example of CE, if the child above is also

taught that a “dog” makes the sound “bow wow,” equivalence relations

will emerge between all three events in all directions (e.g., hearing

“bow wow” the child could pick out a picture of a dog without training).

In terms of ToF if the child was bitten by a dog even the words “bow

wow” may now elicit robust fear. If only direct conditioning were the

issue, that would be unlikely since it would require robust two-stage

backward conditioning. TaggedEnd

TaggedPThere are no well accepted and replicated instances of nonhuman

animals showing stimulus equivalence, nor its ME, CE, or ToF compo-

nents, even with extensive training. The so-called language trained

chimpanzees respond to such tests at chance levels (Dugdale & Lowe,

2000). Similarly, children who fail to show stimulus equivalence are uni-

versally severely language delayed (Devany, Hayes, & Nelson, 1986).TaggedEnd

TaggedPIn normal language development, stimulus equivalence is followed rap-

idly by other types of bidirectional and combinatorial relations (Hayes et al.,

2001). For example, a child hearing a new word that is different from

known words will look for novel objects and will derive a ME relation

between the two events (Lipkens, Hayes, & Hayes, 1993). As children are

taught additional relational cues these cognitive networks expand in com-

plexity. A child may originally learn concepts such as “bigger than” with

physical comparisons (e.g., a house is bigger than a mouse), but eventually

these become applicable to any event without regard to their appearance (e.

g., children can learn that a dime is “bigger than” a nickel; see Berens &

Hayes, 2007 for an experimental demonstration). This is why ToF involves

stimulus transformation because in symbolic thought the impact of events

are actively changed by the underlying cognitive network. For example, let’s

imagine a person who knew American coinage was repeatedly given mild

electric shocks when a nickel appeared but was never shocked in the pres-

ence of other coins. This individual would likely show much less arousal to

a penny than a nickel because a penny is putatively “smaller” (in value) but

may show even more arousal to a dime than a nickel (despite never having

been shocked in its presence) because the dime is putatively ‘larger” (in

value) regardless of its smaller size (for an experimental demonstration of

this effect see Dougher, Hamilton, Fink, & Harrington, 2007). Such effects

cannot be simply associative (a penny and dime are each equally associated

with a nickel), nor are they based on relative physical size. Instead, they are

based on higher cognitive processes (value of the coin) that actively change

the impact of events based on their symbolic meaning.TaggedEnd

TaggedPIn human evolution a process of symbolic meaning led to a more

complex form of awareness that sits at the edge of human consciousness

itself: the symbolic construal of oneself, the environment, and regulari-

ties between and within them. Importantly, this is not just an account of

the distant evolutionary past � it has concrete applied implications in

the present. We now know that when children with notable develop-

mental disabilities fail to show ME and CE and are then trained in ME

and CE, they can often acquire these abilities to a notable degree and

their social and intellectual awareness increases accordingly (Belisle,

Dixon, & Stanley, 2018; Dixon et al., 2021). Typically developing chil-

dren can also considerably increase their intellectual and reasoning

skills with such training when it is applied to more complex relations

(Colbert, Tyndall, Roche, & Cassidy, 2018).TaggedEnd

TaggedPThis evolutionarily new form of cognitive awareness is not yet fully

what we mean by human consciousness but it is foundational and it pro-

duces a kind of state change in the cognitive control of behavior. When

children develop ME, standard functional analytic assessments are 3 ½

times less likely to be able to identify reinforcers for maladaptive behav-

ior (Belisle et al., 2017). In other words, when the processes of symbolic

meaning emerge or are trained in special needs children, direct contin-

gency accounts do a poor job of explaining their behavior. TaggedEnd

TaggedH2How might symbolic meaning have evolved TaggedEnd

TaggedPTo date only humans have been shown to have ME, CE, and ToF cog-

nitive functions. If these higher cognitive skills are foundational to

human consciousness, it may explain part of why only humans have it. It

is not uncommon for non-human animals to emit characteristic sounds

or calls in the presence of an animal, object, event, or state of motivation

(Manser, 2010) but these tend to be relatively fixed both in the speaker

and in the response of the listener (Tomasello, 2008). Non-human speak-

ers and listeners communicate in interlocking systems but “listeners

acquire information from signalers who do not, in the human sense,

intend to provide it” (Seyfarth & Cheney, 2003, p. 168). Human sym-

bolic meaning, conversely, is relational. Human beings are extraordi-

narily adept at relational reasoning (Penn, Holyoak, & Povinelli, 2008)

which forms the core of human intelligence (Chuderski, 2022). In

human symbolic systems these relations are shared between speakers

and listeners, which will be important to our account. TaggedEnd

TaggedPIn accounting for this ability and documenting why it matters to

human consciousness it is worth considering the known human advan-

tages in areas of culture, cognition, and cooperation. These so-called “three

Cs” are characteristic of all aspects of human evolution (Wilson, 2007). It

has been previously argued (Hayes & Sanford, 2014) that the evolution of

symbolic meaning can be usefully viewed as an extension of human coop-

eration, leading then to cultural changes and to further progress in sym-

bolic thinking. The core of the argument is as follows: Human beings are

social primates with notable strengths in cooperation that far outdistance

other primates. Some of the basic tools of cooperation are present at birth

or develop soon after. Young infants show social referencing and joint

attention even before symbolic language emerges and use this information

to infer intentionality in others (Tomasello, Carpenter, Call, Behne, &

Moll, 2005). For example, if an infant has been playing with toys with an

adult, when “clean up time” comes if that adult points to a slightly out of

reach toy the child can grasp, the baby will try to grasp the toy and put it

in the clean-up box. If an adult who has not been playing comes in and

points to the same toy the baby will try to grasp the toy and give it to the

adult (Liebal, Behne, Carpenter, & Tomasello, 2009). Infants recognize

cooperation in others and will reward it in others without training to do

so � for instance an infant with a limited supply of special treats will give

some of them away to a nice puppet but not to a mean puppet (Hamlin,

Wynn, Previde & Mahajan, 2011). Human infants also have basic theory

of mind skills, that can be modified with learning and that improves

through the pre-school years and beyond (Wellman, 2018).TaggedEnd

TaggedPEven before symbolic thinking emerged these advanced cognitive

skills could foster greater cooperation among hominins based on multi-

level selection (MLS). MLS suggests that under most conditions selfish

advantages to individuals drive evolutionary adaptation but in a small

number of conditions when the selfishness of individuals are suppressed

and the benefits of cooperation are notable, selection can shift to the

group level (Wilson & Wilson, 2008). These shifts are often associated

with major evolutionary transitions such as the shift from single-celled

organisms to multicellular organisms, or the development of the role of

mitochondria in eukaryotic cells. The understanding of others’ intentions,

for example, could foster greater cooperation based on MLS, before sym-

bolic thinking emerged as such. Virtually all hominins showed notably

strong signs of cooperation such as in hunting practice, range of foraging,

task specialization, and group or social network size as compared to other

primates (Fuentes, 2018; Layton, O’Hara,& Bilsborough, 2012).TaggedEnd

TaggedPIf we assume that the skills that we see in preverbal infants today

were present as psychological tools of pre-verbal human hominins we

can return to the moment with a mutually entailed relation between a

symbol and referent first occurred in a highly cooperative hominin

band. Imagine an adult member of such a troop emitting a characteristic

sound in the presence of an object � much as happens in many non-

human animals. If that adult later emitted that same sound and pointed

toward the object that is slightly out of reach, why wouldn’t listeners pro-

vide the object? TaggedEnd
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TaggedPThus, a purely social form of ME could have emerged based on little

more than the component skills of cooperation and social connection

that pre-verbal human infants display today. This represents a kind of

relational extension of awareness as we are considering it so far, in two

senses of the term “relational.” First, it is a social extension based on the

mutual cooperative relation of a speaker and listener: a request expressed

with a name for an object can lead to the social satisfaction of that

request with an object that accords with that name. Second, it would

begin the human journey of relational reasoning in which a name is

related to a referent. From the perspective or point of view of the

speaker the object is [name] but based on the perspective or point of

view of the listener the name is [object]. TaggedEnd

TaggedPA troop that created a set of such relations would have a kind of

proto-language that would extend its cooperative abilities substan-

tially as objects and actions could increasingly be structured socially

and from afar. Calling out “apple” across a ravine might lead troop

members on the other side to gather apples and bring them back;

calling out the name of an approaching predator visible to another

but not to a potential victim might lead to successful avoidance of

predation; and so on. TaggedEnd

TaggedPAt the point at which the perspective of a speaker and listener is

simultaneously present within the same skin of an individual, an inter-

nalized skill would exist of a bidirectional “_____ is _____” relational frame

that could apply to any name of anything and vice versa. Several addi-

tional relations (hierarchical or part-whole relations, temporal relations,

spatial relations, comparative relations, and so on) could then gradually

emerge within a hominin community that culturally supported these

developments, and a true verbal community could begin to form. For

example, if a named speaker is larger than a named listener, the arbi-

trary comparative relation (e.g., Joe is larger than Sam; Sam is smaller

than Joe) might emerge based on the ToF of the non-arbitrary compara-

tive relation between the two within the troop. At this point, human cog-

nition would have a cognitive problem-solving impact within the troop

as members began to imagine and compare alternative outcomes for dif-

ferent courses of action using a network of cognitive relations, freed

somewhat from the physical form of the related events. TaggedEnd

TaggedPThis relational account can address why hominin brain development

deviated from other primates. Even before symbolic reasoning emerged,

the survival advantages of the expansion of social cooperation, social

network complexity, and understanding of intentionality could have

strongly and incrementally advantaged the evolution of larger and more

complex brain structures. There is substantial evidence linking these

two areas in all primates (Adolphs, 2009) but that is especially true in

the genus Homo (Fuentes, 2018). There are a number of distinctive fea-

tures of the human brain such as a pronounced frontal cortex that are

known to be involved in the capacity for multimodal convergence and

integration of cognitive processes. As compared to nonhuman primates,

humans have a distinctive ventrolateral frontal pole difference in inter-

regional interactions within the ventral lateral frontal cortex that are

related to higher cognition (Neubert et al., 2014). There is also evidence

to suggest that the complexity in the pyramidal cell phenotype in the

prefrontal cortices are uniquely linked to human cognitive processing

(Elston, 2003). Importantly, several of these neurobiological features

are linked to theory of mind skills and social network size as well (e.g.,

Lewis, Rezaie, Brown, Roberts, & Dunbar, 2011), suggesting a possible

source of selection pressure before symbolic reasoning per se evolved,

especially if there is a social and cooperative basis of the evolution of

human cognition itself. As cooperation transitioned to cognitive prob-

lem-solving, with its known cultural and survival advantages, further

neurobiological specialization could evolve within the Homo genus and

sapiens species. TaggedEnd

TaggedH2Human consciousness: implications for psychology TaggedEnd

TaggedPAs we prepare to move to the discrete part of our process-oriented

biphasic account, in this section we propose to consider what modern

TaggedEndTaggedPphilosophers and theorists have said about human consciousness and

the challenge it presents for psychology. TaggedEnd

TaggedH2Explanatory gap of the mind-body problem TaggedEnd

TaggedPThe heart of the problem of consciousness is the issue of subjective

experience. Although difficult to define, conscious human beings know

what it feels like to be conscious. Humans are not merely conscious, they

are conscious of their consciousness. Most philosophers agree that the

subjective experience of what it is like to be in a particular consciousness

state (the qualia of consciousness) cannot simply be reduced to its physi-

cal attributes, such as brain circuitries and nerve cell activities. This

seemingly intractable mind-body problem has been famously illustrated

in Nagel (1974) essay entitled, what is it like to be a bat. Chalmers (1995)

later described this as the hard problem to describe the explanatory gap

between the physical world and the subjective experience. TaggedEnd

TaggedH2States of consciousness TaggedEnd

TaggedPThere is general agreement that consciousness is not a monolithic

construct. Rather, there are different states of consciousness that may be

grouped into at least two classes: global states and local states. Global

states (or levels) concern an organism’s overall subjective profile and

are associated with changes in arousal and behavioral responsiveness.

Examples of global states are wakefulness, dreaming, and sedation. In

contrast, local states relate to a particular conscious perception, emotion

or thought (also known as the conscious contents). These local states

can be described at different levels of granularity, ranging from low-

level perceptual features (e.g., the color red), to objects (e.g., a rose), or

to complete multimodal perceptual features (e.g., the beauty of the red

rose).TaggedEnd

TaggedH2Selfhood TaggedEnd

TaggedPPerhaps the most remarkable feature of the human species is the con-

struct of the self and its ability to psychologically project and conceptu-

alize oneself in space and time. By being both, object and subject

(because the self perceives itself), it also introduces a circularity in its

definition. The self is a subset of a local state of consciousness, which

encompasses the experience of selfhood, including one’s own emotions,

intentions, volition and free will, body ownership, explicit autobio-

graphical memory, etc. Self-consciousness is the conscious awareness of

the self, which requires a self-reflective cognitive ability of not merely

awareness but also awareness of awareness. The ability to attribute men-

tal states to others (mentalization and theory of mind skills) requires the

capability to distinguish between the self and non-self and to infer states

of consciousness in others. TaggedEnd

TaggedPThe self is a highly complex construct. In his principles of psychology,

William James (1890/1983) posited that awareness of the self (self-

awareness) implies that the self is both object and subject, because there

is an aspect of the self that knows (i.e., the knower) and an aspect that

wants or needs to be known. The latter has been referred to as the Me-

self, and the former as the I-self. Aspects of the I-self include self-aware-

ness, self-agency (i.e., the ownership of ones’ thoughts and behaviors),

self-coherence (i.e., perceiving oneself as a single, stable entity), and

self-continuity (i.e., perceiving oneself as the same person over time).

According to James, aspects of the Me-self includes the material Me, the

spiritual Me, and the social Me. Because there are many different social

settings, there are also many different social Me’s. Building of these

foundations at least two aspects of the self can be inferred: The core self,

which is the relatively stable perception of ones’ own persona, and the

social self, which is more context-dependent and influenced by social

role expectations (Hofmann & Doan, 2018). This distinction is more

than mere theoretical because it opens new ways of understanding and

treating emotional disorders that are differentially associated with adap-

tations of the core self or the social self. For example, infants who cry
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TaggedEndTaggedPwhen food is taken away express general distress as the result of removal

of a pleasant stimulus. Older children, in contrast, may display anger in

addition to general distress in similar situations because the toddler now

has developed a sense of self as an agent. Once the individual has devel-

oped a theory of mind and can understand that other individuals have dif-

ferent sensations, emotions, and thoughts from one’s own, even more

complex emotions, such as shame, can develop. Therefore, the experi-

ence of emotion is hinged upon conceptual contents of self and other.

Early in development, a stimulus reflexively activates the core self,

which may be conceived as the unconscious representations of the self,

distinct from the physical and social environment. As the self develops,

the individual’s unspecific affect is molded by contextual factors, such as

social and environmental experiences, into specific emotional concepts.

As a result, for treatment to be most effective, age-appropriate and

developmentally relevant contextual factors need to be considered. TaggedEnd

TaggedH2Phenomenal and functional properties of consciousness TaggedEnd

TaggedPThe self is closely tied to consciousness. The phenomenal properties

of consciousness must be distinguished from its functional properties.

The former term refers to the experiential character of consciousness

(the qualia of what it’s like to be conscious). In contrast, the functional

aspect of consciousness is about the role that mental states play in the

cognitive economy of an organism by virtue of being conscious. Here,

the term function encompasses both teleological functions (as shaped by

evolution) and dispositional functions (i.e., the role a process plays in

the operation of a larger system of which it is a part of). For example,

consciously perceiving a red rose is associated with a range of possible

functions, such as the ability to behave flexibly with respect to it (e.g.,

touching it, smelling it, picking it up, painting it, stepping on it, etc.).

Depending on the specific scenario, this may then form an episodic

memory of the event and provide the conditions to generate a verbal

report about the experience. TaggedEnd

TaggedH1Prominent contemporary theories of consciousness TaggedEnd

TaggedPThere are many different theoretical accounts on consciousness (e.g.,

Francken et al., 2022; Graziano, 2022; Michel et al., 2019; Seth, 2018).

Out of those, we decided to focus on three theory clusters that are most

relevant to our approach, namely the global workspace theories, higher-

order theories, and integrated information theory (e.g., Seth & Bayne,

2022). We will briefly summarize these approaches and highlight those

aspects we believe align with our view. TaggedEnd

TaggedH2Global workspace theories (GWTs)TaggedEnd

TaggedPGWTs are based on the blackboard architecture of AI in which the

blackboard is the central resource through which specialized processors

share and receive information. For example, “I am conscious of the red

rose” means that there is a relationship between my cognitive system

and a specific object (the rose). This object may then be selected for fur-

ther verbal or nonverbal processing. For example, I may smell or say

“look at that beautiful rose.” The percept of the rose has thus become

conscious and globally available because the information is available

and can trigger a repertoire of actions, thoughts, etc. TaggedEnd

TaggedPThis basic idea of GWTs are that sensory information gains access to

consciousness when it is ‘broadcast’ within an anatomically widespread

neuronal workspace that is implemented across higher-order cortical

association areas, with a particular emphasis on the prefrontal cortex

(Mashour et al., 2020). Access to the global workspace is achieved

through nonlinear network ‘ignition’ in which recurrent processing

amplifies and sustains neuronal representations (Dehaene, Sergent, &

Changeux, 2003). Once ignited, signals are then amplified, allowing

them to enter the workspace (and thus become conscious). TaggedEnd

TaggedPConscious mental states are those that are globally available to a

wide range of cognitive processes, including attention, evaluation,

TaggedEndTaggedPmemory, and verbal report (Baars, 1988). That way, conscious states

guide behaviors and cognitions in a flexible, context-dependent way.

This closely aligns with our view as it relates consciousness to specific

cognitive processes that have been influenced by the continuous evolu-

tion of awareness and relational learning (De Houwer, Finn, Rae-

maekers, Cummins, & Boddez, 2022), such as attention, evaluation, and

working memory. Consistent with GWTs, we also believe that human

consciousness is a discontinuous event that emerges from continuous

processes. Consciousness and working memory are intimately related

because attended working memory items similarly use the global work-

space (Mashour, Roelfsema, Changeux,& Dehaene, 2020). TaggedEnd

TaggedH2Higher order theories (HOTs) TaggedEnd

TaggedPIt has been noted that global availability constitutes one, but not the

only, aspect of consciousness (Dehaene et al. 2017). A second aspect of

consciousness is the self-referential relationship in which the cognitive

system is able to monitor its own processing. This is often referred to as

meta-cognitions - the ability to form internal representations of one’s

own knowledge and abilities. Because this implies a high-order level of

processing (and to distinguish it from first-order theories, such as the

GWT), these theories have been referred to as higher order theories

(HOTs). TaggedEnd

TaggedPHOTs assume that a mental state is conscious due to these meta-rep-

resentations. Meta-representations have as their targets other represen-

tations. For example, a representation with the content “I am conscious

of the red rose” is a meta- representation of another representation (the

rose), and this meta-representation is conscious awareness. HOT has

been applied to visual experiences (Odegaard, Chang, Lau, & Cheung,

2018), emotional states, such as anxiety (LeDoux & Brown, 2017), and

perceptual decision (Morrison, 2016). HOTs emphasize anterior cortical

regions, especially the prefrontal cortex (Lau & Rosenthal, 2011). Based

on HOTs, some contents may be non- or un-conscious if they are not the

targets of appropriate meta-representational states, whereas other con-

tents are necessarily conscious if they are accompanied by appropriate

meta-representational states. It has been noted that HOTs rarely focus

on global states of consciousness and they do not address the functions

of consciousness (Seth & Bayne, 2022). As we will describe below, our

views on meta-cognitions closely align to HOTs with an emphasis on the

processes associated with consciousness including the relational nature

of perspective-taking and sense of self. TaggedEnd

TaggedH2Integrated information theory (IIT) TaggedEnd

TaggedPIIT proposes that consciousness should be understood in terms of the

cause�effect power of a complex system, resulting in integrated informa-

tion. Consciousness and integrated information can be quantified as phi

(Φ), which measures how much information is generated by a system as

a whole, compared with its parts independently. IIT assumes that con-

sciousness is widely distributed throughout nature, including in many

non-biological systems, and might even occur in systems that are as sim-

ple as cell phones or computers (Tononi, 2008). We are mentioning IIT

because while it is widely cited it is among the approaches that are far-

thest from our account. IIT contradicts such philosophical arguments as

Searle’s Chinese room thought experiment and fails to address the qualia

of human consciousness. More specifically, Searle (2013) argued that IIT

cannot explain consciousness because the information in question is

observer-relative. Therefore, a photodiode, for example, cannot be con-

scious because the information in the photodiode is only relative to a

conscious observer who knows what it does. In essence, IIT is a radically

continuous account that defines away the hard problem of consciousness

itself rather than addressing it. We believe that complexity of a system

may be a necessary, but it is not a sufficient condition for consciousness. TaggedEnd
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TaggedH2A biphasic relational approach to human consciousness TaggedEnd

TaggedPAt this point we can return to an approach to the evolution of human

consciousness based in particular on a foundation of relational pro-

cesses. A number of key features of human consciousness need to be

addressed including meta-cognitive awareness; awareness of awareness;

self-monitoring; meta-representation; global availability; construction of

sense of self, both a core self and social self; or the experiential aspects

of consciousness. We have argued that even before full human con-

sciousness emerges human cognition is relational, and that cognitive

relations are mutual, combinatorial, not bound by formal properties of

related events, and can profoundly transform the biopsychosocial func-

tions of any event it touches (see our earlier discussion of ME, CE, and

ToF). Its relational nature is arguably two-fold, based on the perspec-

tive-taking relation of speakers and listeners, and the ability to relate

any event to any other event in any useful way. TaggedEnd

TaggedPThe latter quality means that there is nothing to prevent symbolic

processes from applying to perspective taking or theory of mind skills

themselves. If the two-way street of symbolic meaning emerged from

the cooperative relation between a speaker and listener, once those roles

are fully internalized, different perspectives can be generated internally.

Take, for example, the perspective-taking relations of person, place, and

time (McHugh & Stewart, 2012). With sufficient Theory of Mind skills,

we will not only know that we experience events now from here � we

can cognitively alter that perspective of “I / Here / Now” and imagine

how others see us, how we will view ourselves when old, or how it

would be to observe “here” from over “there.”TaggedEnd

TaggedPThe transformation of stimulus functions that results from cognitive

changes in perspective means we can imagine the future, reconstruct the

past, imagine worlds that have never been, and place ourselves as con-

scious beings into these imagined universes, altering our own experience

on that basis. We can sense what a just world might feel like, or what the

world we leave our grandchildren will be like if we do not alter global

climate change. We can put ourselves in the bodies of children in a war

zone, or imagine a world without hate.TaggedEnd

TaggedPThe combination of symbolic reasoning and its extension to cognitive

perspective taking requires a change in how we have been discussing

awareness. Once human perspective taking is itself a flexible relational cog-

nitive process, it affords a core sense of self and the meta-cognitive aware-

ness of awareness or consciousness of consciousness that fosters the qualia

of human consciousness. A person can metaphorically look at their own

internal processes of awareness in flight, as if the core self can stand aside

to look back on oneself. The sense of self that has been termed the

“observing self” (Deikman, 1983), is based on perspective-taking (McHugh

& Stewart, 2012) and has long been argued to be central to mindful aware-

ness and human spirituality (Hayes, 1984). This view is relational in yet a

third sense: the relation of oneself to one’s own experience.TaggedEnd

TaggedPThis change requires a different and discrete approach to human con-

sciousness itself. Human consciousness can be seen as the ability to self-

reflectively cognitively construct and respond to oneself, the internal,

external, and social environment, and the regularities within and

between them. In other words, built on the foundation of evolved higher

cognitive processes, the key features of human consciousness reviewed

earlier can begin to be accounted for by the meta-cognitive awareness of

awareness that occurs when these processes turn back upon themselves. TaggedEnd

TaggedPViewed this way, a biphasic relational approach to human conscious-

ness has profound implications. The ongoing stream of human action can

now be readily partitioned into such dimensions as emotion, cognition,

attention, motivation, sense of self, or overt action because consciousness

itself creates these partitions. For example, contingent operant relations

(antecedents, behaviors, consequences) can now be cognitively partitioned

into what is expected, hoped for, unfair, successful, skillful, shameful, and

so on. Contingencies of reinforcement become contingencies of meaning

based on how consequences are interpreted. Personhood is more easily

judged and categorized in oneself and others (“I am like this, while you are

TaggedEndTaggedPlike that”) while at the same time pure awareness as an aspect of conscious-

ness is experienced as featureless (“I am”) which moves that aspect of self

beyond the realm of judgment and closer to domains that are usually called

spiritual or transcendental.TaggedEnd

TaggedPThese features of human consciousness blend on biopsychosocial

evolution at all scales and ancient biophysiological processes will be har-

nessed to new purposes. For example, the brain will set about filtering

basic sensory and sensorimotor information to fit a self-narrative � or

will open these gates under the influence of mindfulness or attentional

training, or with the influence of psychedelic assisted therapy producing

changes in sense of self (Hayes, Law, Malady, Zhu,& Bai, 2020). TaggedEnd

TaggedPThere is an ineffable quality to human consciousness. Once conscious-

ness means in part the perspective from which experience is experienced,

consciousness has no edges or limits that one can become conscious of. It is

not possible to know what it is like fully to be unconscious, at least not con-

sciously. That means that human consciousness is not thing-like and it can-

not fully be the object of reflection because it is the very context of

reflection � which helps explain spirituality, the noetic quality of con-

sciousness, and altered state of consciousness (Hayes, 1984).TaggedEnd

TaggedPHuman cognitive abilities can give rise to a more content-based sense

of self, which is almost the exact opposite of its noetic qualities. This is

one reason our model may be important in an applied sense. It is easy

for awareness of one’s own experience to establish a kind of “ego tunnel”

in which first-person experience creates an illusion of self in a content-

based sense (Metzinger, 2010). A full-blown narrative emerges that then

psychologically and neurobiologically narrows the full range of con-

scious experience and ancient brain systems can be mobilized to protect

this narrative-based self, creating greater psychological rigidity and psy-

chopathology. TaggedEnd

TaggedPAltered states of consciousness, conversely, often have expansive

qualities that tap into boundlessness across time, place, or person. This

makes sense once it is understood that all cognitive relations imply a

bidirectional continuity. Relationally speaking “here” implies “there”

and “now” implies “then” just as much as “big” implies “little” or “hot”

implies “cold.” What is a polarity at the level of content, however, is a

unity at the level of process. The spatial content of “here” and “there”,

for example, is a single spatial perspective that when viewed as a process

can collapse into “everywhere.” Anything that is literally everywhere

cannot be distinguished from nowhere. In the same way “now” and

“then” can collapse into “always / never” at a process level; “this thing”

or “that thing” into “everything / nothing”; or “me” and “you” into

“everyone / no one”. That can help explain why, under extraordinary

psychological conditions, such as those being explored in psychedelic

assisted psychotherapy, spiritual experiences, or a sense of oceanic

awareness, fosters a sense of absolute conscious unity across time, place,

and person. That very sense has in turn been shown to be important as a

process of change in psychedelic assisted therapy for persons struggling

with mental distress (Ko, Knight, Rucker, & Cleare, 2022).TaggedEnd

TaggedPMindfulness meditation, meta-cognitive approaches, acceptance and

commitment therapy, mindfulness-based cognitive therapy, self-compas-

sion training, and virtually all other forms of modern evidence-based

therapy directly touch upon the core features of human consciousness as

we have analyzed it here. Indeed, a recent review showed that the medi-

ators of change in psychotherapy more generally center on such pro-

cesses (Hayes et al., 2022). TaggedEnd

TaggedPWe are arguing here that a meta-cognitive awareness of awareness is

central to human consciousness. When augmented in therapy, that

aspect of human consciousness may be able to facilitate such processes

of known importance as self-compassion, self-acceptance, perspective-

taking, values-choices, and the conscious interconnection between peo-

ple including between the therapist and client. A recent post treatment

interview with a successful case of treatment with a person with severe

body dysmorphic disorder (Pickard, Lumby, & Deane, 2021) puts words

to how this approach to consciousness might land in therapy. The case

involved a person who was feeling as thought she was "monstrously
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TaggedEndTaggedPdeformed and ugly” (p. 236). After a successful course of therapy she

explained to her therapist what change felt like: TaggedEnd

TaggedP“There was sort of like a compassionate attention to the suffering,

and then there was a shift to identification of my values. So, sitting in

the space of me struggling with that sense of identity and not knowing

. . . you were modelling that way of being in the world and I found that

more helpful than anything else in terms of recovery, to see someone

modelling, you know, creating a bounded, consistent space that I could

internalise.” (p. 236-237). TaggedEnd

TaggedPWhile consciousness itself may be an ally in psychotherapy, the biphasic

model also suggests that such therapy is unlikely to be of benefit with per-

son who are not sufficiently developed in the continuous aspects of our

relational model such as in children with notable developmental delays. In

that case they need training in these more elemental cognitive processes �

there is some recent evidence supporting that idea (Gilsenan, Yi, Hinman,

Barron, & Dixon, 2021). Thus, a process-based relational approach to

human consciousness comports with applied interventions currently being

explored across the range of processes noted in our model.TaggedEnd

TaggedH1Conclusions TaggedEnd

TaggedPIn conclusion, we argue that processes of change emerge in human

psychology that amount to processes of managing human consciousness

itself (Hayes, Ciarrochi, Hofmann, Chin, & Sahdra, 2022). By under-

standing human consciousness in this way, a wider variety of new psy-

chological interventions can emerge that target these processes

(Hofmann, Hayes, & Lorscheid, 2021). TaggedEnd

TaggedPWe are arguing that a discrete event has occurred for humanity.

Human consciousness is no longer on a continuum, even if it evolved

from features that begin in the awareness of the simplest living crea-

tures. When symbolic relations combined with perspective-taking skills

to become self-reflective, an additional evolutionary step was taken.

That additional step carried humanity into empty space on the cliff’s

edge of the evolution of awareness, and everything that went before is

now part of something fundamentally different. TaggedEnd
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