Further thoughts about math; who’d think I’d have it in me?
http://www.eklhad.net/funmath.html

p. 53:

Math as a relative certainty; math as a stereotype; math as a language

But let us begin at the beginning and here is the first question, in mathematics, what IS the beginning? (1 or 0 or -number or...?)

For our edification, let us consider the following questions:

http://www.people.ex.ac.uk/PErnest/pome18/PhoM_%20for_ICME_04.htm

ADVANCE \d4
1. WHAT IS MATHEMATICS?

ADVANCE \d4What is mathematics, and how can its unique characteristics be accommodated in a philosophy? Can mathematics be accounted for both as a body of knowledge and a social domain of enquiry? Does this lead to tensions? What philosophies of mathematics have been developed? What features of mathematics do they pick out as significant? What is their impact on the teaching and learning of mathematics? What is the rationale for picking out certain elements of mathematics for schooling? How can (and should) mathematics be conceptualised and transformed for educational purposes? What values and goals are involved? Is mathematics value-laden or value-free? How do mathematicians work and create new mathematical knowledge? What are the methods, aesthetics and values of mathematicians? How does history of mathematics relate to the philosophy of mathematics? Is mathematics changing as new methods and information and communication technologies emerge? 

ADVANCE \d4This already has begun to pose questions relating to the next area of enquiry.

ADVANCE \d42. HOW DOES MATHEMATICS RELATE TO SOCIETY? 

ADVANCE \d4How also does mathematics education relate to society? What are the aims of mathematics education (i.e., the aims of mathematics teaching)? Are these aims valid? Whose aims are they? For whom? Based on which values? Who gains and who loses? How do the social, cultural and historical contexts relate to mathematics, the aims of teaching, and the teaching and learning of mathematics? What values underpin different sets of aims? How does mathematics contribute to the overall goals of society and education? What is the role of the teaching and learning of mathematics in promoting or hindering social justice conceived in terms of gender, race, class, ability and critical citizenship? Is anti-racist mathematics education possible and what does it mean? How is mathematics viewed and perceived in society? What impact does this have on education? What is the relationship between mathematics and society? What functions does it perform? Which of these functions are intended and visible? Which functions are unintended or invisible? To what extent do mathematical metaphors (e.g., profit and loss balance sheet) permeate social thinking? What is their philosophical significance? To whom is mathematics accountable? 

ADVANCE \d43. WHAT IS LEARNING (MATHEMATICS)? 

ADVANCE \d4What assumptions, possibly implicit, underpin views of learning mathematics? Are these assumptions valid? Which epistemologies and learning theories are assumed? How can the social context of learning be accommodated? What are constructivist, social constructivist and other theories of learning mathematics? Do they have any impact on classroom practice? What elements of learning mathematics are valuable? How can they be and should they be assessed? What feedback loops do different forms of assessment create, impacting on the processes of teaching and learning of mathematics? What is the role of the learner? What powers of the learner are or could be developed by learning mathematics? How does the identity of the learner change and develop through learning mathematics? Does learning mathematics impact on the whole person for good or for ill? How is the future mathematician and the future citizen formed through learning mathematics? How important are affective dimensions including attitudes, beliefs and values in learning mathematics? What is mathematical ability and how can it be fostered? Is mathematics accessible to all? 

ADVANCE \d44. WHAT IS TEACHING (MATHEMATICS)? 
ADVANCE \d4What theories and epistemologies underlie the teaching of mathematics? What assumptions, possibly implicit, do mathematics teaching approaches rest on? Are these assumptions valid? What means are adopted to achieve the aims of mathematics education? Are the ends and means consistent? What methods, resources and techniques are, have been, and might be, used in the teaching of mathematics? What theories underpin the use of different information and communication technologies in teaching mathematics? What sets of values do these technologies bring with them, both intended and unintended? What is it to know mathematics in satisfaction of the aims of teaching mathematics? How can the teaching and learning of mathematics be evaluated and assessed? What is the role of the teacher? What range of roles is possible in the intermediary relation of the teacher between mathematics and the learner? What are the ethical, social and epistemological boundaries to the actions of the teacher? What mathematical knowledge does the teacher need? What impact do the teacher’s beliefs, attitudes and personal philosophies of mathematics have on practice? How should mathematics teachers be educated? What is the difference between educating, training and developing mathematics teachers? What is (or should be) the role of research in mathematics teaching and the education of mathematics teachers?

ADVANCE \d4One further set of questions for the philosophy of mathematics education goes beyond Schwab's four commonplaces of teaching, which were primarily about the nature of the (mathematics) curriculum. This further set concerns the status of mathematics education as a field of knowledge and coming to know in it.

ADVANCE \d45. WHAT IS THE STATUS OF MATHEMATICS EDUCATION AS KNOWLEDGE FIELD?
ADVANCE \d4What is the basis of mathematics education as a field of knowledge? Is mathematics education a discipline, a field of enquiry, an interdisciplinary area, a domain of extra-disciplinary applications, or what? What is its relationship with other disciplines such as philosophy, sociology, psychology, linguistics, etc.? How do we come to know in mathematics education? What is the basis for knowledge claims in research in mathematics education? What research methods and methodologies are employed and what is their philosophical basis and status? How does the mathematics education research community judge knowledge claims? What standards are applied? What is the role and function of the researcher in mathematics education? What is the status of theories in mathematics education? Do we appropriate theories and concepts from other disciplines or ‘grow our own’? How have modern developments in philosophy (post-structuralism, post-modernism, Hermeneutics, semiotics, etc.) impacted on mathematics education? What is the impact of research in mathematics education on other disciplines? Can the philosophy of mathematics education have any impact on the practices of teaching and learning of mathematics, on research in mathematics education, or on other disciplines? 

Is math concrete or abstract; is it fact or symbol; is it in opposition to or aligned with the arts?

Is it invented or discovered?

Platonic view of math - waiting discovery; the answer is always there whether or not one always sees it - much like hearing a word - ostensibly for the first time. Had you heard it before but remained unaware - is there epiphany in math?

Where does math reside? - in the mind (if so, then is it not an adjunct of the mind, therefore, a creation - invention) But, as the text presents, if answers are invented, then why not invent different answers. We accept 2 + 2 = 4 as fact.

G.H. Hardy argues that the mathematician is in much more direct contact with reality(55); The realistic view is much more plausible of mathematical than of physical reality, because mathematical objects are so much more what they seem. A number is more realistic than a chair. Numbers have nothing to do with sensation, and their properties stand out more clearly the more closely we scrutinise them (Hardy, 55).

Back to text: 

mean; mode, median (56)

axioms and theorems (57)
ADVANCE \d4Truth in math (57) - surrounding axioms and theorems - a result which may be believed to be TRUE but NOT ACCEPTED until the proof has been found. Proof is the defining characteristic of mathematics. 
BUT consider: axioms musr be reasonable, or the result is meaningless; however, once axioms are accepted AS truth, then there is no concern as to the truth of the CONCLUSION - begin in truth, end in truth. Like surveys, it is the nature of the question to be considered; the answer follows logically from there.

Thus, is mathematics really just a change in representation? (58)
Rationalism determines mathematics:ADVANCE \d4
Rationalism is a method of inquiry that regards reason as the chief source and test of knowledge and, in contrast to empiricism, tends to discountenance sensory experience. It holds that, because reality itself has an inherently rational structure, there are truths--especially in logic and mathematics but also in ethics and metaphysics--that the intellect can grasp directly. In ethics, rationalism relies on a "natural light," and in theology it replaces supernatural revelation with reason. 

ADVANCE \d4The inspiration of rationalism has always been mathematics, and rationalists have stressed the superiority of the deductive over all other methods in point of certainty. According to the extreme rationalist doctrine, all the truths of physical science and even history could in principle be discovered by pure thinking and set forth as the consequences of self-evident premises. This view is opposed to the various systems which regard the mind as a tabula rasa (blank tablet) in which the outside world, as it were, imprints itself through the senses.

ADVANCE \d4Rationalism

ADVANCE \d4Advanced Information 
ADVANCE \d4Philosophical rationalism encompasses several strands of thought, all of which usually share the conviction that reality is actually rational in nature and that making the proper deductions is essential to achieving knowledge. Such deductive logic and the use of mathematical processes provide the chief methodological tools. Thus, rationalism has often been held in contrast to empiricism. 

ADVANCE \d4Earlier forms of rationalism are found in Greek philosophy, most notably in Plato, who held that the proper use of reasoning and mathematics was preferable to the methodology of natural science. The latter is not only in error on many occasions, but empiricism can only observe facts in this changing world. By deductive reason, Plato believed that one could extract the innate knowledge which is present at birth, derived from the realm of forms. 

ADVANCE \d4However, rationalism is more often associated with Enlightenment philosophers such as Descartes, Spinoza, and Leibniz. It is this form of continental rationalism that is the chief concern of this article. 

ADVANCE \d4Innate Ideas
ADVANCE \d4Descartes enumerated different types of ideas, such as those which are derived from experience, those which are drawn from reason itself, and those which are innate and thus created in the mind by God. This latter group was a mainstay of rationalistic thought. 

ADVANCE \d4Innate ideas are those that are the very attributes of the human mind, inborn by God. As such these "pure" ideas are known a priori by all humans, and are thus believed by all. So crucial were they for rationalists that it was usually held that these ideas were the prerequisite for learning additional facts. Descartes believed that, without innate ideas, no other data could be known.
