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Abstract:  Emerging understanding in sciences is pointing to our biology as the 

root for personal consciousness.  Knowing happens in the experience of the whole 

being.  This brings into question the scientific method where the scientist, as an 

independent observer, can gain an objective understanding of the world being 

investigated.  In fact, reality is perceived and understood through an embodied 

cognition that involves the whole being, not independent of it.  As such, the process 

of deep knowing is an arduous journey of self-actualization when one expands 

consciousness to experience more of the real world.  This way of knowing is at the 

heart of wisdoms of revered Chinese masters Lao-Tzi and Confucius.   
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1 Introduction 

The scientific revolution in the 16th century marked the beginning of a new 

development in science.  The term Science was derived from a Latin word Scientia 

which means “to know”, that is, to discover and raise human understanding of how 

reality works.  In the centuries that followed, science emerged as a highly regarded 

field of study where one could know about reality by applying a universal method of 

objective investigation that is independent of oneself.  This method became the 

hallmark and authority of true scientific work. 

When Thomas S. Kuhn (1922-1996), was Professor Emeritus of Linguistics 

and Philosophy at the Massachusetts Institute of Technology, successfully 

articulated the subjective reality of the process of science in “The Structure of 

Scientific Revolutions”, questions on social and human influences in science 
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surfaced soon after from many fronts.  Increasing numbers of physicists, 

neuroscientists, psychologists, philosophers, biologists and researchers from 

diverse fields are inquiring the basic premises of science.  What is “truth” in science?  

How does the scientific method lead to knowledge about the real world?  How else 

should investigations be done?  These questions led to interest in human 

consciousness.  How do we know how we know?  How do we bring our knowing to a 

new level?  Being conscious of one’s consciousness is unique to human life and the 

study of which is as old as human civilization.  The search for understanding is 

opening science to the spiritual wisdoms of the world.  

Science is in search of a new meaning. This article works with the central 

issue of how scientific knowledge is formed to guide the understanding of how 

science can transcend its boundaries.  Contrary to the certainty of the scientific 

method, the process of deep knowing is an arduous journey of self-actualization.  

This form of knowing is at the heart of China’s ancient philosophy.  

 

2 Knowing How We Know 

“Were the eye not attuned to the Sun, 

The Sun could never be seen by it.” 

Goethe 

 

New understanding of human nature is emerging from the sciences of mind, 

brain, genes and evolution.  They are pointing to our biology as the root for human 

understanding.  This is breaking down the contention of social scientists that people 

come into this world as “blank slates”1 ready or possible to be mould entirely by 

experiences and cultural influences.  [1]28, 421   

Paul D. MacLean (1913-2007), a neuroscientist who made significant 

contributions as the Head of the Department of Brain Evolution and Behavior at the 

National Institute of Mental Health (NIMH), proposed an evolutionary triune brain 

theory in 1969 to explain that the human brain was in reality three brains in one: 

                                                
1 “The Blank Slate” is a book by Steven Pinker.  Born in Montreal, Canada, on 18 September 1954, Steven 
Pinker is the Harvard College Professor and Johnstone Family Professor in the Department of Psychology at 
Harvard University.  Until 2003, he taught in the Department of Brain and Cognitive Sciences at MIT.  He 
conducts research on language and cognition. 
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reptilian complex, limbic system, and neocortex; each with its own intelligence, 

subjectivity, sense of time, space and memory to serve their respective functions: 

the reptilian complex for somatic and autonomic actions, limbic system for feelings, 

and neocortex for thinking.  [2]     

 Candace B. Pert, an internationally recognized pharmacologist, co-discovered 

the opiate receptor2, the cellular bonding site for endorphin3 in the brain, in 1973 

when she was a doctoral researcher in the National Institute of Mental Health.  This 

led to her further understanding that peptides and their receptors, as carriers of 

emotions, join the brain, glands, and immune system in a body-wide network of 

communication between the brain and body as a whole inseparable system.  The 

gathering, processing and sharing of information is a complex network in the whole 

human system.  It is not controlled from the brain as previously understood.  [3] 

185-187 

 From the discoveries, is it plausible that the functions of thinking, feeling and 

acting manifest from the holistic information network of the biological system?  

Humberto R. Maturana, Professor of Physiology at the University of Chile, and 

Francisco J. Varela (1946-2001), was Fondation de France Professor of Cognitive 

Science and Epistemology at the Ëcole Polytechnique and the Institute of 

Neuroscience of Paris, after years of scientific research, stated in their book “The 

Tree of Knowledge”: “All cognitive experience involves the knower in a personal 

way, rooted in his biological structure” [4] 18, “our experience is moored to our 

structure in a binding way.  We do not see the “space” of the world; we live our 

field of vision.  We do not see the “colors” of the world; we live our chromatic 

space...”  [4] 23.  It is futile to assume an objective world out there with “facts” 

that one can acquire.  Knowing always involves processing by the human structure 

(i.e. the physical body and nervous system), which makes possible the thoughts, 

feelings or actions that arise. One does not see that one does not see.  The 

thoughts, feelings and actions that one has shape one’s experience of the world.  

                                                
2 A group of G-protein coupled receptors with opioid as ligands.  This is where molecules of a drug or 
natural chemical can fit in to stimulate or inhibit physiological or emotional effects. 
  
3 A compound produce by body that is able to produce a sense of well-being.  Work as a natural pain 
reliever. 
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This circular relationship is shown in this drawing by M. C. Escher in Figure 1. [4] 

25-27 

Figure 1: Drawing Hands by M. C. Escher4 

 

  

Hermann Haken, the founder of Synergetics, used this diagram to explain the 

phenomenon of self-organization.  He pointed out that in systems, “every part 

seemed to be arranged by an invisible hand.  Yet, it is the synchronized function of 

these individual systems that in turn created the invisible hand.”  He described this 

invisible hand that arranges everything in a concept called the “order parameter”. 

[5] 7-8 Research in Systems Science found that the feedback relationships in such 

systemic behaviors are classic characteristics of all forms of self-organization.  They 

are also the universal order of emergence and evolution of systems.  It can result in 

new structures and characteristics that do not exist at the microscopic level to 

emerge in the whole system. 

According to Haken, this order “also means that the collaboration and 

contention of diverse scientific disciplines can lead to development of new scientific 

thinking and concepts, … enabling us to collectively come to a deeper 

understanding of the world.”  [5] 233-234 In this regard, the history of scientific 

development provides strong evidence: In his study of change in paradigms 

preceding scientific revolutions, Kuhn noted that the choice “is not and cannot be 

determined merely by the evaluative procedures characteristics of normal science”.  

This is because the evaluation procedures “depend in part upon a particular 

                                                
4 Source: Drawing Hands by Maurits Cornelis Escher, 1948, lithograph, uploaded from Wikepedia which 
scanned the image from The Magic of M. C. Escher. 
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paradigm, and that paradigm is at issue”.  “When paradigms enter into a debate 

about paradigm choice, their role is necessarily circular.  Each group uses its own 

paradigm to argue in that paradigm’s defense.” [6] 94   

Since 1979, Sandra Seagal, founder of Human Dynamics International, & her 

associates undertake original investigations to understand the fundamental 

distinctions in human functioning that cross race, age, culture and gender.  This 

emerging body of knowledge on how human functions, such as learning and 

communication, are organized as distinct whole systems is called Human Dynamics.  

The distinctions in the functioning arise from the interplay of 3 universal principles: 

Mental, Emotional and Physical.  Table 1 shows the general functions of the 3 

universal principles.  While all 3 principles are present in everyone, each person is 

centered in one of the principles.  People can be centered mentally, emotionally or 

physically. This research further illustrates that a particular way of being brings 

forth its associated experience of the world. 

 

Table 1: The Three Universal Principles [7] 27 

Mental Emotional Physical 

Thinking Feeling Making 

Objectivity Subjectivity Doing 

Vision Relationship Actualizing 

Overview Communication Sensory Experience 

Structure Organization Practicality 

Values Creative Imagination Systemic Experience 

 

Table 2 shows how each principle gives rise to particular personal experience 

of the world.  A mentally-centered person processes essential information linearly 

and logically with an orientation towards the future.  An emotionally-centered 

person processes information in an associative way based on spontaneous 

connections with feelings.  A physically-centered person processes large amount of 

factual information systemically towards a holistic and comprehensive 

understanding from the past to the present going forward in time.  Further 

distinctions can be made within each centering to form a total of 9 distinct human 

systems, each having a unique and holistic experience of the world.  
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Table 2: Personal Experience5 

 Mental Emotional Physical 

Information 

Processing 

Logical Associative Systemic 

Relationship 

To Time 

Future Present Continuity: Past – 

Present – Future 

Details Essential Idiosyncratic Large (Factual) 

Memory Essential, Value-

Related Facts 

Personal Factual, 

Comprehensive 

 

Let us consider, in a simple way, how learning and formation of knowledge 

takes place.  To begin with, an organizing principle determines how information is 

perceived, gathered, processed and acted on.  The organizing principle is related to 

the other principles in a specific form that is unique to the person.  Whether one is 

interacting with others or alone, there are constant streams of thoughts and 

feelings coming forth and receding in each moment.  This may continue long after 

an interaction.  When one reflects on and is aware of the process unfolding in time, 

one realizes a repeated pattern of thoughts, feelings and actions that are 

manifestations of the interplay between the principles.  That whole system of 

understanding which emerges is knowledge.  This knowledge operates according to 

the interplay of principles and, in turn, maintains integrity of their relationship.  

This repeated pattern of expression unfolds continuously.  It is a self-organizing 

process of learning as shown in Figure 2. 

The emerging evidence on how human understanding has its foundation in 

biology help us to put the age-old debate on nature-versus-nurture in perspective.  

Beliefs are formed through our learning experiences in the world.  If learning is 

rooted biologically, it follows that our beliefs are linked in a similar way.  As shown 

in Figure 3, personal consciousness has a deep foundation in the biological 

structures.  The primary influence of family and schools, secondary influences and 

the society can nurture or limit the expression and development of this foundation, 

                                                
5 Source:  Taken from notes distributed at the Personal and Transpersonal Development Workshop in March 
2004 in Singapore by Sandra Seagal and David Horne, p2. 
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but never to replace it.  The culture is a reflection, not a determinant, of the 

community’s collective consciousness.   

 

Figure 2:  Learning as a Self-Organizing Process 

 

Figure 3:  Foundation of Human Experience 

 
Since the biological structure contains the scope of one’s whole experience, 

how does one know more of the real world?  Since Albert Einstein’s discovery of 

relativity, physics has progressed to a level of understanding the material world 

that is beyond the experience of the senses we ordinarily can associate with.  It is 

now known that matter exists in both particulate and energetic forms, depending 
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on the boundary conditions.  Human experience can be broadened when conditions 

change through a journey of self-actualization.  This is central to the Chinese 

philosophy which considers human life as comprising the material form and the fine 

energetic force.  It is only when one rises above the boundary and conditioning of 

the material form that deep knowing can begin to happen.  This is the wisdom of 

revered Chinese masters Lao-Tzi and Confucius. 

 

3 Expansion of Human Consciousness 

“As consciousness expands according to the divine Principle; qualities 

develop, forms take shape, and powerful influences bring the process 

to fruition. 

All the forms obey the divine Principle and regard their qualities 

highly.  The omnipotence of the divine Principle and the importance 

of qualities are ordered naturally; not arising from the will of man. 

Thus, as consciousness expands according to the divine Principle; 

qualities develop; growth, nurture, completion, maturation, 

preservation and repetition follows. 

Creation without possession, action without reliance, growth without 

harvest, such is the profound quality of ascension.” 

Lao Tzi, Tao Te Jing 

 

The ancient Chinese wisdom understands a world governed by universal 

principles, active in the material as well as the spiritual realms.  This reflection is 

one of 81 written by Lao Tzi to describe the natural order of human life.  The 

consciousness of human life expands according to the Principle (or Tao).  

Everything new blossoms when human life becomes more conscious: new virtues 

are inculcated, new belief systems are adopted, new approaches are implemented, 

new materials are built, and new source of power and influence  brings this process 

to completion.  This is all part of a natural order that exists; without an external 

guiding force.  The process of change brings activities that promote growth & 

nurture, completion & maturation, preservation & repetition in a systemic cycle that 

reinforces and builds momentum as it goes on.   
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Ultimately, this phase finds an end when the human spirit of a more 

profound quality becomes active, bringing discontinuous change to a new level.  

There is purity of intentions and selflessness in the pursuit where the commitment 

by itself gives meaning.  So, the effort is invested in creation, action and growth 

with no attachment to returns.  The human spirit, guided by vision and intuition, 

strives beyond self interest; against great odds, to bring forth a new experience of 

the reality.  It is common to find in Lao Tzi’s reflections a dialectic world of 

opposites.  There is a world of cause and effect tightly coupled in the physical time 

and space, but there is also a world where a cause is worthy by itself; not needing 

an external reason.  Together, they form a complex structure of development of 

human knowledge comprising long periods of evolutionary changes that are 

interrupted by fundamental transformations. 

A parallel can be drawn from these 2 types of scientific development 

distinguished by Kuhn - normal and revolutionary.  Describing normal science as a 

puzzle-solving activity, Kuhn found this phase of scientific research to be highly 

cumulative much like “the bricks that is forever adding to the growing stockpile of 

scientific knowledge” [8] 13.  Normal science consists in the actualization of a 

promise of success “by extending the knowledge of those facts that the paradigm 

displays as particularly revealing, by increasing the extent of the match between 

those facts and the paradigm’s predictions, and by further articulation of the 

paradigm itself” [6] 24.  This gradual and closely connected process results in a 

strong network of commitments; from conceptual, theoretical, instrumental to 

methodological, wherein those “that will not fit the box are often not seen at all” [6] 

24, 42.  

Scientific revolutions, on the other hand, involve transformations of world 

views.  These changes “cannot be made piecemeal, one step at a time” [8] 28, but 

require “a reconstruction of the field from new fundamentals” [6] 85 as “new sorts 

of phenomena disclose order in an aspect of nature where none had been seen 

before” [6] 95.  Kuhn described this process as a shift in paradigms that are 

incommensurable.  The phases of scientific development, he noted, resembles that 

of political development. 

Although Lao Tzi and Kuhn expressed the observations differently; one 

inspirational and the other concrete, there is sufficient connection to regard them 
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as describing the same order on the progress of knowledge.  In summarizing how 

the revolutions came to be in his article “The Road Since Structure”, Kuhn described 

the position he was developing in his later years as a “post-Darwinism Kantianism”.  

Even as he drew a close parallel between scientific development and biological 

evolution; calling it a process driven from behind as evolution from, he believed 

that “underlying all processes of differentiation and change, there must be 

something permanent, fixed, and stable…Like Kant’s Ding an sich, it is effable, 

undescribable, undiscussable.  Located outside of time and space, this Kantian 

source of stability is the whole from which have been fabricated both creatures and 

their niches, both “internal” and the “external” worlds” [8] 90-104.  The Chinese 

philosophy has a parallel explanation for the forces at play.   

I-Ching, a classic on change which Lao Tzi and Confucius found great 

inspiration, speaks of the 2 dialectical opposite intelligences.  Confucius penned 

commentaries on I-Ching and here are 2 of the lines: “一阴一阳之谓道。继之者善也，

成之者性也。” [9] 269 – The integration of the yin and yang polarities brings new 

consciousness that functions according to the Principle.  The one who continues the 

progression is attuned to the Principle, the one who completes the process is 

following his true nature.  There are 2 forces at play acting through the spiritual 

and material aspects of human life.  The force that is attuned to the Tao aids 

progression of human knowledge going forward.  There is another force given in 

human’s biological form functioning in time and space that serves to connect parts 

of the whole evolutionary process of human knowledge.  This is the “process driven 

from behind” that Kuhn referred to in drawing a parallel with biological evolution.  

Let’s venture deeper into how knowledge can be advanced.     

Deep in the Chinese philosophy is the understanding of life as it is in the 

present.  The expression of life in this moment brings new possibilities and holds 

the potential for the next one, and the next, and so on.  The life that unfolds in this 

dynamic process holds 2 opposing polarities, one active and the other passive, 

whose coupled activities gives rise to all phenomena in this world.  Their eventual 

integration brings a new level of consciousness.  This process of continuing the 

expansion of consciousness is furthered by the human spirit who goes beyond self-

interest to venture into the uncharted to realize an ideal in service of others.   
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Figure 4:  Being Present 

 

Self-development is essential to understand the profound breadth and depth 

of life.  Human life is an instrument through which the real world can be 

experienced and therefore understood.  This human instrument can begin to 

broaden its functions when it is tuned to the present.  To be present is to be aware 

of the thinking, feelings and actions as they unfold.  Learning enters a new level 

when one is attuned to how the repeated patterns and structures of life are 

governed by the universal principles that exist.  Knowing the reality as it is; not 

what it should be or needs to be, is possible when the human instrument 

understands, not through past knowledge, but through resonating with that which 

exists now.  This is the beginning of a process towards an expanded consciousness 

of the world as is shown in Figure 4.  Unlike the learning system which unfolds 

naturally, the process of expanding consciousness does not begin until one gains 

competence in this discipline of practice.  This pathway for deep knowing is at the 

heart of Chinese philosophy.  

 

4 The Science of Knowing 

“This firm belief, a belief bound up with deep feeling, in a 

superior mind that reveals itself in the world of experience, 

represents my conception of God.”  -  Albert Einstein 
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Knowing is an experience that involves the whole being, constantly working 

with the twin opposing forces; a spiritual and a material, as one moves forward.  

What began as certainty of how the world should be gives way to creative 

possibilities, when one silence the thoughts, feelings and actions to see the world 

as it is.  It is then that the world of experience can be called to serve the good of 

the collective. 

The field of science cannot take itself further than the collective 

consciousness of the scientists in it.  It is not the supremacy of the scientific 

method that brings progress but the pioneering spirit of men and women who are 

drawn to the meaning of knowing more of the universe we are in, and commit to 

the service with no promise of certainty. 
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