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HYPOTHESIS

The basic hypothesis of this paper is that, as human perceptual
sensitivity increases beyond a ceriain threshold. we penetrate
bevond the realm of our ordinary experience of the world and
its cancomitant “reality™ and obtain a fundamentally different
view of nature, This view may be obtained through any of the
epistemological modes of acquiring knowledge: sensory per-
ception. intellectual conceptual analysis. or contemplation.
Heighiened sensitivitv may be obtained either through direct
training of awareness as in meditation or other conscious-
ness disciplines. through refinement of conceptual analysis. or
by augmentation and sysiematization of sensory perception
through instrumentation and experiment as in advanced
science. But no matler how it is-obwained. enhancement of
sufficient degree mav reveal a different order of reality from
that to which we are accustomed. Furthermore. the properties

so revealed will be essentiallv more fundamental and veridical empirical
than the usual. and will display a greater degree of common- disciplines
ality across disciplines. Thus as empirical disciplines evolve und

and become more sensitive. they might be expected 1o uncover underiying
phenomena and properiies which point toward underiving conmonality
commonalities and parallels between disciplines and across

levels.
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Thus what this paper suggests is that we may be wilnessing a
paradigm transition in which one of our most fundamental
paradigms. the bedrock of Western science. the classical Greek
concept of the universe as essentiallv atomistic. divisible. iso-
lable. static, nonrelativistic. and comprehensible bv reduc-
tionism. is i the process of replacement. not just for physics
where evidence for such a shift way first obtained. but for all
sciences. In physics this image ol the universe is increasing-
ly. though far from unanimously. recognized (e.g.. Capra.
1975, 1976; Wilber, 1977; Bevnam. 1978: Bohm. 1973: Zukav.
1979). What is being suggested here is that much of this new
puradigm may aiso be applicable 1o the neurosciences in par-
ticular and ultimately to all science. and that as the individ-
ual branches of science evolve we may witness increusing de-
grees of cross-disciplinary parallels. not only between sciences.
but bewween science und the consciousness disciplines as each
discovers the same fundamental underlying properties of
nature.

EPISTEMOLQOGICAL LIMITATIONS

Both modern science and the consciousness disciplines point
aut that our usual perception is lmied and distorted 1o an
unrecognized degree. For millennia the meditative and vogic
disciplines have devoted themselves specifically to this prob-
lem and have siated (hat it is only when we begin 10 increase
our perceptual sensitivity and accuracy that we begin (o
appreciale the existence and magnitude of the problem (e.g..
Goldstein. 1976: Goleman. 1977 Shapiro. 1980: Shapiro &
Walsh, 1980: Walsh & Vaughan. 1980).

The aim of modern science is similar. numely to transcend our
usua! perceptual limitations in order to obtain more accurate
and sensitive knowledge of the universe. Western psvchology
has long recognized and explored perceptual limitations. but
in recent years certain data derived from physics has begun to
confirm certain aspects of the picture of underlving reality
described by the consciousness disciplines and the limitations
of perception. They suggest that our usual perceptual limita-
tions tend 10 produce consistent yet unrecognized distortions
no matter where we look. These distortions include tendencies
to solidifv, dichotomize. separate. oversimplify. concretize.
and to underappreciate the extent of continuous flux. imper-
manence. interconnectedness. and holistic consistency of the
universe. Both the consciousness disciplines and modern phyvs-
ics. and now perhaps also the neurosciences. suggest that these
distortions are so pervasive and unrecognized that our usual
picture of the universe. i.e.. reality. is tundamentally erroneous
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or illusory. The word illusory has often been misunderstood to
implyv that the world does not really exist. Rather it simply
implies that our perception of it is colored and distorted to an
unrecognized degree.

THE EVOLUTION OF SCIENTIFIC INVESTIGATION

The preceding sections have suggesied that the evolution of
science along lines of increasing perceptual sensitivity may
reveal increasing cross-disciplinary parallels and that the
neurosciences may be at the threshold of such a stage. Let us
now examine the general evolution of scientific research within
a field in order to suggest how the nature and evolution of
research designs may interact with and determine scientific
models of nature. and ultimately resuit in the holistic model
described above.

Scientific investigation in any field usually begins with the
study of simplified isolated svstems. Usually the effects of one
or a small number of selected independent variables are tested
and all others are excluded or ignored. as are interactions with
other svstems and dynamic processes. These few selected vari-
ables are usually those which account for the greatest portion
of the variance.

With increasing experimental sophistication and sensitivity,
the effects of formerly excluded variables intrude more and
more and must eventually be taken inlo consideration. Yes-
terday’s confounding variable becomes today’s independent
variable, The total amount of variance accounted for continues
to increase. though usually at asymptotic rates since indepen-
dent variables tend to be investigaled in decreasing order of
potency. With increasing numbers of variables. interactions
and interdependencies become increasingly apparent unul
eventually it is recognized that all variables. including the state
of the observer. exert multiple effects (Walsh & Cummins.
[976). A complete understanding requires no less than a con-
sideration of all variables. i.e. of the entire universe.

At this stage the original model of an isolatable limited system
breaks down and is recognized as an illusory artifact, The
scientific model has led 1o its own annihilating edge and the
inherently holistic. indivisible. interconnected. interdepen-
dent. infinitelv overdetermined and dvnamic nature of the
world is recognized. Such a perspective as this obviously
transcends traditional models of causality resulting in an om-
nideterminism in which all components are seen 1o mutually
determine all others. The stale of any part reflects the state of

all
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the whole. However. it should be noted that this does not
necessarily point to a helographic model tn which the whole is
contained in cach part. as certain models of physics and the
consciousness disciplines propose.

Having examined the general principles of the hvpothesis
presented in this paper und of the evolution of scientific in-
vestigation. et us now wirn ta the specific evidence from the
neurosciences which appears o lend support to these general
principles and to certain claims of the consciousness disciplines
and modern physics.

THE ECOLOGICAL BRAIN

Despite centuries of philosophical speculation. it is only within
recent decades that the neurosciences have been able to pro-
vide an answer to one of their oldest questions. ~Duoes sensory
stimulation and use of the brain result in detectable changes in
i7" Contrary to most previous opinion, the answer is clearly
“ves.” A growing bady of research demonstrates that the brain
is actually a plastic organ which responds to its sensory envi-
ronment at all levels. from gross brain size down to the smallest
subcellular constituents.

Moreover this responsiveness appeurs to represent an exqui-
sitely sensitive adaptation to the functional demands of the
environment. Relatively minor environmental changes are
now known to be capable of eliciting chemical. physiological.
and anatomical responses in brain structure and function.
Grealter input from 1 more demanding complex environment.
for example, results in increuases in neuronal size and physio-
logical and chemical activity. These responses are specific in
magnitude. location. duraton. and nature. to the specific
magnitude. duration, location. and nature of the stimulus (for
reviews. see Diamond. 1976: Greenough. 1976: Walsh &
Greenough. 1976: Rosenzweig & Bennett. 1977, 1978: Walsh.
1980).

To summarize a long and complex neuroscientific story, il is
now apparent that the brain is a plastic organ whose structure
and function mirror its ecology. Moreover this structure and
function are largelv dvnamic, continuously adapting 1o
changing functional demands (Beck er /.. 1969 Sotelo &
Palay. 1971). Neural components show complex interconnec-
tions and interdependence: changes in any one part of the
brain are likely 10 affect many if not all other parts. For the
most part. environmentally induced changes cannot be pre-
dicted with absolute certainty bul rather tend to be probabi-

The Journal of Transpersonal Psvchology, 1979, ol [l No. 2



listic. .. prediciable only within certain limits. Furthermore.
no one single mechanism can account for ohserved changes.
No one chemical reaction. physiological principle. or
psvchological property is sufficient to precisely circumscribe
neural events {Walsh & Cummins. 1975).

Racher. any one change reflects the totality of responses of all
parts. dimensions. and levels of the bruin. There is thus no one
fundamenial mechanism o which neural responses can be
reduced and by which thev can be explained. At the more
fundamental levels, alf effects reflect and are consistent with
the state of the whole brain. Neural causality is thus not fully
describable by reductionism but rather must be sought in the
state ol the whole brain—und ultimatefv. at a level which
transcends (raditional concepts of causality. in the state of the
brain within its environment.

On the other hand. the environment can oniv be known
through the brain. The brain and the remainder ol the universe
thus constitute a coherent whole: they cannot be separated and
studied independently without constituting an artificial and
distorting duality which hides their underlying unity und in-
terconnectedngss. The structure and function of the brain are o
function of the whole and of the brain-nonbrain {environ-
ment} interaction. The record of their interaction is dvaami-
vally engraved in chemical and anatomical script in the nevral
pathwavs. The universe comes 10 know itself through the brain
and. within its limits. the brain appears to modifv and adaptit-
self so as 1o belter know the universe.

The tatlure w appreciate the interconnectedness of brain and
environment has resulted in numerous experimental errors
and some whole fields of research now require reassessment.
For example. some of the effecis long aitributed 1o “malnuiri-
tion™ may actually reflect direct effects of the envirenments in
which malnutritton oceurred (Levine & Wiener. 1976: Rich-
ardson. 1976: Levitsky. 1979).

The evolution of the study of brain ecology thus begins to
suggest a aumber of features ot holism. inlerconnection and
interdependence. dvnamism. probabalism. complexity. and
acausal self-determinism. which are reminiscent of parallels in
both medern physics and the consciousness disciplines.

CROSS-DISCIPLINARY PARALLELS

When percepiual limitations are overcome. the reality which
is revealed appears sirikingly ditferent from the evervday one.
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in general the foilowing charactenistics are descriptive of the
reality described by the conscrousness disciplines. certain mod-
els of physics. and suggestions from some areas of the neuro-
sciences. The universe appears (o be:

nonduulistic as opposed to dichotomous.

a unitive whole as opposed to unretated parts.

interconnected us opposed 1o comprised of separate and
isolated components.

dynamic and in continuons moiion or flix as opposed 1o
slatic.

impermanent und ephemeral as opposed 1o lasting and
permanent.

empry tfargelv constituted by non-solid empty space). rather
than solid.

acausa! (but not anticausal). i.e. transcendent (o traditional
models or causality, since every component enters into the
determination of every event (omnideterminism),

Jfoundationless and self-consisient in that. since all compo-
nents and mechanisms are interconnected and interde-
pendent. none are ultimately more fundumental than any
other—hence the universe is inexplivable in terms of a
limited number of fundamenial mechanisms,

statistica and probabilisuc instead of certain,

paradvxical rather than vhimately intellectually contpre-
hensible. codifiable. and communicable.

inextricubly linked with the.observer.

What can be known is the interaction between observer and
observed and never the independent properties ol the ob-
served alone. All observation is a function ol the consciousness
of the abserver. and thus the known universe is inextnicably
linked with consciousness rather than being separabie into
conscivusness and objects of consciousness: “The world may
be called physical or mental or both or neither as we please: in
fact the words serve no purpose™ {Bertrand Russell. cited by
Witber. 1977. p. 38).

Thus the fundamental onwlogy which is being revealed is
largely dvnamic, fuid. impermanent. bolistic. interconnected.
interdependent. foundationless. self-consisient. empty. para-
doxical. probabilistic. infinitely over-determined. and inextri-
cably linked 1o the consciousness ol the observer.

It might be hypothesized that since the above-mentiened
description refers 1 fundamental properties common (o ull
phenomena, then perception of sufficient sensitivity and
veridicality will begin to recognize these properties no matter
what the perceptual mode and no matter what the abject of
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perception. Thus any object. if examuned by any perceptual
mode with a sensitivity enhanced to sutficient degree either by
direct Lraining or scientific instrumentation. might be expecied
to present a picture of its inherent nuture as described above,

But at this level of greater sensitivity another factor enters.
nameiv the consciousness of the observer. Since ultimately we
can koow only the properties of the interaction between
observer and ebserved. any disciphine will begin 1o detect
fundamenta] properties of both the objects under investigation
as described above. plus the observationu) svstem. including
the consciousness of the observer. The picture of the universe
which emerges therefore wrns out 1o be a function of con-
sciousness. Thus the common properties of all ebjects plus
the involvement of consciousness in all observations muyv
both provide a basis for cross-disciplinary parallels.

LIMITATIONS TO THESE PARALLELS

In pointing to these paraliels. | do nwr wish 1o suggest thal
physics. the consciousness disciplines. and the neurosciences
are converging on a common level of reulity. There hus
been much overly-simplistic und wishlul thinking about this
as Ken Wilber (1979a. by has clearly described. and the tollow-
ing discussion owes much 10 him.

For example. the microworld of quantum physics is very dif-
ferent from the macrowarld which we observe with our un-
aided phvsicul senses—so different in fact that it 1s not fuliy
communicable in language. but only in muthematics. Indeed.
it 18 not even lully imaginable within our physical senses and
macroworld-oriented imagination (Capek. 1961). In addition.
while the neurosciences may be beginning 1o suggest a holistic

model. the perennial philusophies and cerwin schools of

quantum physics propose models which are both holistic and
holographic (each part not only influences every other part but
actually contains it).

Just as physics describes limics on the equivalence of properties
across size scales. the perennial philosophies describe limits w
the equivalence of properties across an ontological scale which

they range from consciousness at one end to inanimate physi- -

cal maltter at the other, Levels are held 10 he interdependent

and interpenetrating. but it is ulso held that the properties of

consciousness cannol be reduced 1o those of phyvsjcal maner
and must be known by a different epistemological mode. ie.
contemplation as opposed 10 sensory perception and concep-
tual reasoning ( Wilber. 19792, b: 1980 u. by

microworfd
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\'t'ft'ly'

different
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Note thal the size levels of the physicist and neuroscientist are
encompassed within the physical matter fevel and sensorv
perception-conceptual modes of the perennial philosophy.
The physicist is thus describing holism and perhaps holo-
graphy within one size level. the rfindings of neurosciences
retlect parallels across size levels. while the perennial philos-
ophy is describing holism and helography within and across all
size and ontological levels and epistemological modes.

Popularized extrapolations from holographic interpretations
of quantum physics have recently become easily accepted.
excepl among some physicisis who are by no means unani-
mous on some of these interpretations (Gardner, 1979). It is
also frequently claimed that quantum physics is tinding proof
of the claims of the perennial philosaphy. The above argument
suggests, however. that this is not so. Although one interpreta-
tton of guantum physics suggesis a holographic reality at
this ontological and size level. it can say linle about other
size levels and nothing about other ontological levels. At the
present time we cuan only point 10 parallels.

CONCLUSION

In general we might hyvpothesize that the more mature a dis-
cipline or branch of science. the more it will begin to unearth
and point towards underlying phenomena and properties
which paratlel those found by other disciplines. This will not
be instead of. but in addition to. the unique properties of the
specific objects which it studies. Perhaps the same principles
will be re-discoverable at many levels. with many degrees of
subtlety and pervasiveness. The more sensitive the discipline.
the more these underlving principles may be recognized. Be-
neath the initial appearance of infinite diversity may perhaps
be found a complementary underiving essential commonality
pervading all of nature, transcending traditional disciplinary
boundaries, und ultimutely representing a function ol our own
ConsCousness.
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