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It was Pythagoras who coined the term, ‘mathematics’ - ‘ta 
mathemata’, literally, ‘those things which have been learned’. This 
was not just sums and times tables etc, but holistic learning, i.e. 
both the beginnings of mathematics as we think of it now and 
spiritual development, at the same time(1).  

Nowadays ‘mathematics’ is defined not by intension but solely by 
extension, as a sprawling body of powerful, symbolic knowledge(2), 
mainly the expansion of the ancient Greek ‘logistike’, the study of 
calculation. I am using ‘symbolic knowledge’ in the traditional way 
here, i.e. knowledge written in symbolic form.  It would be more 
appropriate, given mathematical knowledge’s claim to precision, to 
describe it as being written in sign form. The difference between 
signs and symbols is that signs are in 1:1 correspondence with 
their meanings (as in road signs), whereas the relationship 
between the meanings of a symbol and the symbol form is many 
to one.  Of course, mathematical signs are also symbols: one 
powerful example is ‘0’ for ‘zero’(2).

Logistike was only one part of mathematics; the neglected parts 
include not only significant, purely abstract mathematical 
investigation, but also the other side of knowledge, the human 
knowing, the living essences of learning.

Pythagoras was primarily a philosopher (etymologically, ‘lover of 
wisdom’ (or ‘wise man of love’?)). His mathematics was embedded 
in an ontology where the natural numbers, ‘arithmoi’ , were distinct 
entities from lines or magnitudes, ‘megethoi’, the measure in 
geometry. This distinction and the concern for a philosophical 
basis for mathematics began to crumble in the 3rd century AD 
when Diophantus included fractions as numbers. By the 
Renaissance, the notion of number had been so far stretched that 
irrationals, negatives, even imaginaries were accepted, as Girard 
said, ‘for their utility’.  Pragmatism had come to stay.(3)



Current CONVENTIONAL
MATHEMATICS is a 
CONSTRUCTION of 
mainly LEFT BRAIN, 
QUANTITATIVE thought, 
based on VISUAL 
measure.
Materialist science 
ANALYSES EXTERNAL 
realities and uses 
this mathematics with its
STATIC, SOLID LOGIC 
to make machines that 
work EFFICIENTLY.

              These overlap and are complementary.



Mathematics is generally thought of as being separate from, even 
above ideology, but all our knowledge is human knowledge, 
subject to human motivations, and part of human belief systems.  
Euclid’s ‘Elements’, the archetype of mathematical demonstration, 
begins with definitions, postulates and common notions that we 
agree to agree on, because words have to begin somewhere.  
These underlying ideas are beliefs which are subject to change; 
one example is the parallel postulate on the emergence of the 
non-Euclidean geometries in the late 19th century.

Pragmatism is a short term philosophy: it looks neither very deep, 
nor very far ahead. It is the philosophy of the sorcerer’s 
apprentice: “Look! I can do it. It works!”, then “Oh dear, I can’t turn 
it off!”  The lack of self-awareness in the pragmatism of materialist 
science has resulted in the self-deception that it is value-free when 
it is, in fact, founded on a belief which is not explicitly stated and 
for which there is no evidence, namely that matter precedes 
consciousness.

The  first  drawing  shows  the  unreflective,  linear  progress  of 
materialist  science,  underpinned  by  left-brain,  quantitative 
mathematics. This has given us today’s sophisticated technology. 
We have a lot to thank it  for.  We also live with the unforeseen 
negative side effects.

Real mathematical development is qualitative: the emergence of 
new  ideas  upon  which  quantification  may  subsequently  be 
imposed. Two crucial new mathematical ideas of the 17 th century, 
the  Cartesian  number  grid  and  subsequently  the  differential 
calculus,  were  simultaneously  qualitative  and  quantitative.  They 
created a global, quantitative structure for space, time and change 
leading,  in the following 3 centuries,  to the drive to quantify all 
ensuing new qualitative mathematical concepts wherever possible 

It was the pragmatism of the extension of the concept of number 
which allowed the unexamined conflation of numbers and lines in 
the immensely powerful Cartesian concept of the number line.(4) 
This spatial concept of measure, deriving from the sense of vision, 
is imposed upon time which has its own inherent very different 
kind of measure, related more naturally to hearing and music.  



Rilke expresses it beautifully in his Sonnet to Orpheus (Part One, 
no.xii), 

“Heil dem Geist, der uns verbinden mag; 
denn wir leben wahrhaft in Figuren. 
Und mit kleinen Schritten gehn die Uhren 
neben unserm eigentlichen Tag.

Bless the spirit who loves to connect us;
for truly we live in shapes. 
And the clocks in tiny steps
walk alongside our actual day.” (my translation)

Clock time, a homogeneous visual concept, is imposed on 
heterogeneous human reality. As an official in the National Institute 
of Standards and Technology in Boulder, USA, neatly said, “Our 
clocks do not measure time. Time is defined to be what our clocks 
measure”(5) The desire to measure comes from the human desire 
to control, which is reasonable within reason, but is now irrational.

Vision not only gives us the beauty of the rose and the perfect 
solids, it is also the sense of control par excellence. Visual 
concepts dominate mathematics, as image dominates our cultural 
life.  Seeing and hearing are different in nature: when we listen, we 
tune in; when we see, we see only surfaces. Humanity, hypnotised 
by its own image, is now alienated from its inner life. 

The confused concept of the number line, and the ubiquitous 
dominance of vision over the inherent mathematica of other 
senses, have had a profound impact on the human psyche which 
has not been realised. One example is the spurious idea of linear 
progress, based on quantitative comparatives: in the mechanical 
world ‘better’ may be ‘bigger’ or ‘smaller’, but is always ‘faster’. 

The differential calculus built not only on the Cartesian grid but 
also on the radically new algebraic idea of a variable rather than 
an unknown(6). It is formidable but vital for us to attempt to imagine 
what mathematics was like before these core 17th century 
developments and even before them, the world-changing 
introduction of a sign for zero.



Much of the qualitative development in the following centuries has 
been algebraic. Qualitative, spatial mathematical developments 
only started to emerge with the non-Euclidean geometries. Before 
that Cartesian coordinate geometry overshadowed Desargues’ 
projective geometry. Interestingly non-commutative algebraic 
structures share with real, experienced time the characteristic that 
order matters. These algebraic advances have often been 
absorbed into quantitative mathematical forms.

Quantitative number (‘hule’) was the subject of logistike.  Its 
counterpart was Arithmetike, the study of the qualities or forms 
(‘eide’) of the integers, triangular, square, perfect etc. These 
descriptions of numbers’ internal structures derive from logistike. 
There were also human associations which are alien to us today, 
for example, 5 being the number of marriage etc.

Today’s  number  theory  continues  the  abstract  mathematics  of 
arithmetike.  Yet  the  qualities  of  numbers  investigated,  remains 
those of  the Greek period,  primarily  the primes.  This  work  has 
yielded  wonderful  fruit  bridging  many  other  mathematical 
disciplines. Nevertheless we have not broadened our notion of the 
qualities of numbers to take into account the extended  logistike 
now  available.  The  particularities  of  the  complex  plane  (for 
example, the infinite differentiability of holomorphic functions) are 
an aspect of 2-ness. The amount of material available, for example 
from research into higher  dimensions of  so many mathematical 
topics, is daunting but not impossible. We might even extend this 
enquiry to consider the different natures of the different number 
domains, integers, rationals, imaginaries, surreals etc.(7)

For centuries the other aspect of arithmetike, the human symbolic 
import of the integers, was relegated to numerology. Around the 
end of the 19th century more serious interest in this area arose 
again:  Peirce,  Whitehead,  Jung.  Pauli,  von Franz,  Bennett  and 
others concerned themselves with the ‘vast though vague ideas’ 
(Peirce’s  words)   contained  in  the  natural  numbers.  A.Blake  in 
‘Meaning  of  Numbers’  (ANPA  Proc.  31)  gives  a  very  useful 
overview  of  some  of  these  approaches,  and  suggests  various 
directions in which research might continue.





What might it mean to revive Pythagoras’ and Theano’s impulse 
now? On the one hand this would include the revival of arithmetike 
in symbolic mathematics, i.e. extending our present number theory 
to consider new qualities of the integers, and qualities of different 
number domains. The other, human, spiritual, experiential aspect I 
am calling Human mathematics and trying out different definitions. 
At the moment I favour ‘the human experience of symbolic 
mathematics and the mathematics inherent in human living’.

Note I am using ‘symbolic’ in the traditional way, since extant 
mathematics is symbolic, even though the symbols are normally 
understood only as signs. Conventional mathematics investigates 
the remarkable entities these signs indicate, as well as their 
interrelations, which are legion, and new entities continue to 
emerge. Human mathematics investigates the symbolic aspects, 
the human meanings of these entities and their relations.

Note also that mathematics is not necessarily symbolic. Maybe 
symbolic forms are a later mathematical development. Much of 
mathematics up until the Renaissance was written in words or 
abbreviations. For example, the ‘equals’ sign,‘=’, was only 
invented by Robert Recorde in 1557. Perhaps given that different 
areas of learning have different natures, the essences of learning, 
the appropriate mathematica, may take other forms. It remains to 
be seen.

Following Euclid’s example I am explicating my guiding beliefs, my 
koina. (They are probably not as clear as I hope they will become; 
some may well be redundant. This is a work in progress.)

1. Human life is a great gift and opportunity.
2. We human beings are spiritual (conscious), multisensory 

(polyaesthetic) beings with an ability to change.
3. We do not understand our own nature, our own wholeness.
4. We are part of a greater wholeness.
5. We share this life, this universe with other beings whose 

nature and consciousness we do not understand.
6. Our self-awareness gives us the possibility to choose our 

actions. This gives us the responsibility to choose wisely.
7. We can only choose as wisely as our understanding allows.



8. Therefore we have a responsibility to increase and deepen 
our understanding of ourselves and our universe and the 
relationships between them.

I am also choosing to explicate the telos of Human mathematics, 
namely, to develop essences of understanding of this beautiful, 
living world in which we find ourselves, of ourselves and our place 
in this world, of other beings here and our relationships with them, 
and other interrelationships, in order to create harmony in 
alignment with that of the wholeness of which we are part(8). 

Euclidean mathematics was embedded in a Platonic static world 
view. For this reason the telos did not need to be stated; it was to 
discover the mathematics of the eternal reality underlying the 
phenomenal world. Human mathematics begins from common 
sense, consensus reality, the world of time, change and choice, 
hence the necessity of explicating the telos.

The philosophy corresponding to this stance is phenomenology. 
Drawing (2) shows the phenomenological starting place (not 
‘point’), the discrete moment of awareness, symbolised here as 
the mandorla or vesica piscis formed by the two intersecting 
curves demarcating the past and future. 

So what might all these fine words mean practically? Here is a list 
of some of the possible areas to be developed and researched. My 
ANPA 2010 paper, ‘God be in my Heart and in my Thinking: 
towards self-awareness in mathematics and science’ gives more 
details.

1. Explicit emphasis on the mathematical experience(9) which 
complements the emphasis on results. (Process as well as 
product)

      A.  Self-awareness: the intention to develop self-awareness in 
the act of doing mathematics. 
         i. This includes witness awareness: 
           a. Awareness that we are part of the wholeness of life.
           b. Awareness of our motivations, explicating our beliefs 
(from the past) and our directions and desires (towards the future)
   



       ii. It also implies whole human thinking, not just abstract head 
thinking, but also heart thinking, moral, visceral, multisensory, 
intuitive, imaginative thinking.

      B.  Ongoing clarification of the telos of human mathematics, 
including refining our senses and revisiting Platonic values.
        i.  Beauty: mathematics evokes a sense of wonder. 
        ii. Truth: demonstration (deiknymi) clarifies and deepens our 
understanding; it helps us refine our sense of truth and reasoning.
        iii. Good: we refine our sense of the harmonies and 
wholenesses in life and develop abilities to create harmony as 
appropriate in different situations and different ways.

2.   Development of mathematics from other senses than vision, 
for example:
      A.  mathematics of gesture (kinaesthetic sense), projective 
geometry, eurythmy, Laban and Indian dance, embryology, social 
interactions etc.
      B. mathematics of hearing: music, rhythm, harmony, Vedic 
sounding etc.
      C. mathematics of the interrelations of heterogeneous senses 
in the oneness of the self.

3.   Development of mathematics from different areas of the 
external world, for example:
       A. Ethnomathematics, the arts and crafts, knitting, weaving, 
pottery, architecture etc.
       B. Studies of the natural world, biology, geology etc. 

4.    Investigating symbolic mathematics for human meaning, 
sacred geometry and music, Vedic mathematics, meaning of 
numbers etc

5.   Investigating mathematical language, for example:
              A. Grammar:  3rd and 2nd person (for example Pogacnik 

cosmograms), prepositions, verbs, such as ≥, =, →, functions etc.
       B. Signs and symbols, logic and archetypes

These are not all separate and the list is not complete.  A journey 
of a thousand miles begins with a single step. Clearly many people 
(only a few of whom I have mentioned) have already taken many  
steps on the path that I am calling here Human mathematics. 



Notes

1.    Interestingly ‘spiritual’ in German is ‘geistig’, which also means 
‘intellectual’ (in Greek also, ‘psyche’ means ‘mind’ and ‘soul’). We 
may speculate as to how mathematics and our understanding of it 
might have developed if Leibniz had received his due recognition 
(it is, of course, his calculus notation that we use, not Newton’s) 
and if German had become the global embedding language for 
mathematics.

2.    Some people cannot numb themselves to the power of the 
symbols in order to see them as mere signs; their situation is 
generally not recognised and they are effectively condemned to 
mathematical illiteracy.

3.    See ‘Who Carved Up the Integers? They Never Died’, NGG , 
Mathemagica 1976, pp 13-26, for a more detailed history of the 
development of the concept of number, the reasons and some of 
the results.

4.     Ibid, pp 21-23 for some of the deep, complex philosophical 
developments, mostly not explicit, involved in the emergence of 
the concept of the number line. See also ‘God be in my Heart and 
in my Thinking: towards self-awareness in mathematics and 
science, ANPA Proc 2010 p.16.

5.    Reported by Tim Folger, Discover magazine, June 2007, 
online http://discovermagazine.com/2007/jun/in-no-time/article_view?
b_start:int=1 

6.    See ‘Greek Mathematical Thought and the Origin of Algebra’, 
J.Klein, Dover,1992, for the fascinating story of the development of 
algebraic concepts. See ‘Who Carved...’ pp.20-23 for an initial 
exploration of the intricate interrelationships of geometric and 
algebraic notions and the ideological changes implied in these 
developments.

7.    Gerhard Kowol has begun this type of enquiry in ‘Complex 
numbers – the harmonising element in mathematics’, Phlogiston 
Journal of the History of Science, 1998, pp. 201-218.

http://discovermagazine.com/2007/jun/in-no-time/article_view?b_start:int=1
http://discovermagazine.com/2007/jun/in-no-time/article_view?b_start:int=1


8.    Prepositions are topological and significant in Human 
mathematics. The prepositions underlined denote belonging and 
cooperation. Problems have arisen to the extent that Francis 
Bacon’s dictum, ‘Knowledge is power’ has been interpreted as 
power over nature, rather than power to do. Human mathematics 
seeks to cooperate and collaborate.

9. P.J.Davis’ and R.Hersh’s thesis in their excellent ‘The 
Mathematical Experience’, Mariner Books, 1999, is precisely that 
living mathematics is not just dry results. I am saying that this 
needs to be explicit in our understanding of mathematics and this 
then leads further and deeper into mathematics both as powerful, 
symbolic knowledge and as a human developmental path.
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