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In the1960s I got a Ph.D. in mathematics and worked for about 10 years in the Mathematics Department of a large University. Thereafter I left mathematics to work in cognition, philosophy of science, religion and spirituality, and to do qualitative research dealing with individuals’ lives (all this time at the College of Education here at the University of Illinois). However, mathematics has always been with me. Since antiquity there has been a mystery about mathematics—what mathematics really is, what mathematical entities are, how mathematics relates to the universe and existence, as well as why people devote their lives to this kind of activity. And there is another mystery. When I was in the Math Department it was obvious that many of my colleagues were in some way inspired by mathematics, and that working in mathematics and teaching it brought them some measure of fulfillment. So as part of my work in the College of Education I started a far-ranging interview project to explore undergraduate and advanced graduate students’ subjective experience of mathematics in their high school and undergraduate years. The book above is based on this project. 
The book gives six very vivid and in-depth “portraits” of individual students’ experience, focusing on their deeper inspiration and consciousness and how all this was part of their life and values, on the order of 30 or 35 pp. each. The rest of the book discusses questions of the nature of mathematics, the fulfillment mathematicians feel in mathematics, and more generally the phenomenon of students finding inspiration in a subject matter or activity and deciding to devote their life to it.  
 (1) PORTRAITS 
Six evocative “portraits” of individual students’ experience 

as basic material for discussion – based on a demanding 
interview-portraiture methodology 
Actually what made the book and the insights in it possible was a methodology of having tape-recorded conversations with the participants in which one could come to intuit and see their inner world (Chapter 2 section 8) and then communicate what one was seeing in an extremely carefully constructed, evocative portrait. This approach, called “the participant as ally – essentialist portraiture”, has been developed in about a dozen dissertations with my students and is described in several published papers. It involves detailed sympathetic in-depth listening to major passages in which the participant talks from her deeper convictions or her heart, to intuit the deeper forces in her.  Then these passages and carefully controlled creative “evocations” are used to paint a picture of the participant’s deeper inspiration, subtle experience, whatever. The process is extremely labor intensive. The portraits in the book are written so that they can be read independently as purely human, self-contained documents, accessible also to a nonmathematical reader. 
(2) NATURE OF MATHEMATICS ETC. 

In all four students bound for Ph. D’s in Mathematics 

there arose an inner understanding or inner vision of mathematics 

with spiritual (moral, metaphysical, aesthetic) overtones

The six portraits show several phenomena in the students’ final high school and undergraduate years that are fundamental both from a philosophical and a broad human development and educational point of view. To take the philosophical aspect first, in the four students who went on for a Ph. D. in mathematics (three fourth year graduate students and one sophomore, Chapters 4-7), there arose something like a tacit “inner understanding” of mathematics, almost like an “inner vision” (different for each student), which involved beauty, metaphysical elements and had moral aspects, led them to go to graduate school and pursue a career in mathematics, and from then on became part of their basic orientation to mathematics. Although this “inner understanding” arose in connection with one or two particular courses, it was to a large extent independent of mathematical content and the student felt she had an understanding of the nature of mathematics, period. 
This phenomenon of an inner understanding is first worked out in detailed post-mortem discussions of the four individual cases (Chapter 8, sections 1-2). Then, the same material is discussed again from the point of view that each student’ inner understanding of mathematics represented a significant part of her spirituality (Chapter 8 section 3) Several critical ingredients of spirituality are distinguished and illustrated. In qualitative research, a person’s spirituality can only be discussed as part of and evocative portrait, not in terms of the always extremely stereotypic public language . 
SOME ISSUES 

“Mathematics is a religion” 

The above main story is related to and discussed in relation to several major issues. The first is the issue of the nature of Higher Mathematics and of experience of it. Jerry Uhl, a mathematician friend of mine once told me, “you know, Klaus, Mathematics is a religion”. In fact the portraits show in detail how there came to be a little bit of something like a “higher”, “religious” inspiration for mathematics in the individual students. However, the book goes very much deeper than that.
“The unreasonable effectiveness of modern higher mathematics in physics and technology”

Past efforts to understand the nature of mathematics have focused on the content of mathematics, on the nature of mathematical objects and on what mathematics shows - it shows ideal forms, pure abstract truths, special types of beauty, etc. (see Chapter 1 which sets up the whole problem). Today this whole question has assumed much larger dimensions than in antiquity because of what has been called the “unreasonable effectiveness” of mathematics in helping to understand physics. In other words today the problem of the nature of mathematics is inseparable from the problem of how it is that physics using its formalisms and mathematical models and processes can predict to 9 decimal place accuracy. That is to say, on the basis of the whole development of Mathematics and science in the last 400 years, the nature of mathematics as it appears today is intrinsically connected with the nature of our whole “advanced science” way of understanding things in the West (which through technology and large scale organization is becoming global). This thesis is indirectly assumed e. g. on pp. 51-52; its validity is not affected by the fact many pure mathematicians are not interested in “applications”. 

1. Higher Mathematics is intrinsically connected with largely content-free spiritual consciousness 
From this point of view the story of the four Ph. D.-in-Mathematics bound participants provides a critical new light, viz. that simultaneous with many students’ perception of the nature of mathematics and wanting to devote themselves to it, there is the emergence in them of inspiration, spiritual experience. At a minimum level this says that higher mathematics as experienced and done by many mathematicians tends to be in a unity with spirituality, higher (including Divine) experience, it should not be considered a purely intellectual thing, or only a way of understanding/mastering the world. (I am not claiming that this intrinsic inner connection or unity is felt by or visible in all mathematicians, but in a considerable proportion). 

At first sight it looks as if Mathematics, since it is comprised of innumerable fields and theories and thus of vast masses of “content”, has nothing to do with spiritual experience in the sense of moral, aesthetic, metaphysical and religious feeling, because the heart of the latter is consciousness, not structure and content. The main thrust of the book is that this is not so, and the two (mathematics and spiritual consciousness) are intrinsically connected. To me this means that to understand the nature of mathematics we need to enlarge our vision and ourselves so both are understood as part of a single aspect.

2. Higher Mathematics and the Source of Spirituality

are part of a single Higher Aspect 

To me, the preceding thesis says even more. Namely, “in the larger scheme of things”, the ‘advanced higher Mathematics and/or Physics understanding’ we have today should be considered as a single unified higher potentiality of the human being in society. It is as if each life devoted to mathematics in the last few hundred years gives a window on the Cosmic Mind, in which mathematics and spirituality are part of a single aspect. The students’ portraits suggest that although their doing Mathematics, their inner understanding of Mathematics, and their inspiration and feelings connected with Mathematics takes different forms, all these forms are manifestations of a single “higher path” (they are not merely just “appreciation of”, being able to “do”, or “enjoy doing” mathematics). (Again this will not be felt by or visible in all mathematicians but in some significant proportion).
Both of the preceding theses are supported by 

the experience and thought of of L. E. J. Brouwer

The book does not argue thesis 2 explicitly but urges it indirectly by considering the experience of L. E. J. Brouwer, a topologist and the originator of the Intuitionist approach in Foundations of Mathematics (Chapter 8, Section 4). At age 18 Brouwer wrote that he believed there were only two entities in the world, himself and God, and God was what arranged all of the images he saw around him. Hence his relation to God was extremely heart-heart. In a 1948 paper some 50 years later he characterized mathematics as proceeding at the level where consciousness emerges from a ground state to a level of “sensation”, abstracted of all specific qualities, and as manifesting for example in “inner experience” as “predeterminately more or less freely proceeding infinite sequences of mathematical entities previously acquired” (quoted on p. 332). Brouwer’s whole experience supports thesis 2; he appears like a very extreme case of the story of the four Ph. D.-in-Mathematics bound participants. 

(3) FINDING A DIRECTION IN LIFE AND FULFILLMENT IN SOCIETY 
Finding a direction in life and a level of fulfillment in one’s work in society  
is a fundamental phenomenon in students’ final high school and college years 

Obviously, the four Ph. D.-in-Mathematics bound students represent beautiful examples of students who found some level of fulfillment in life. But they also exemplify a more general phenomenon (or a family of more general phenomena) in whole-person development and in higher education. This is that the very last high school years and the four college years are times when students typically look for and find a direction in life that gives them a level of fulfillment in their life and their work in society. 
Some aspects of this phenomenon are addressed in portraits of 

two math majors who became middle school and high school teachers
To have some concrete examples besides the four Ph. D. bound students, Chapter 3 gives portraits of two other students from the same project who were studying to become high school and middle school math teachers and both of whom had (already in their high school years) found a direction in life that brought them a level of fulfillment. To Amber, school mathematics represented the ideal of the unity of all human knowledge and the unity of mankind; this was connected with extraordinary compassion for her students for whom math was a major problem in all their schooling. In the course of working for several summers for his high school in different summer jobs, Brian became aware that he had leadership capabilities and an intuitive understanding of the inner workings of the school that would enable him to play a larger role in the school and district. 
Dimensions of this phenomenon in individual development: 

Inner unity and awakening to deeper aspects in oneself 

In Chapter 3 these two case studies are used to discuss the issue of inner unity as a goal in human development; this inner unity continues the natural organismic unity of the organism in all its outward expressions, which is studied in micro-analysis and interaction analysis, into a unity of personality and talents, deeper motivation and higher aspirations, and actualization of all these in one’s life. In general, inner unity and inner oneness is a characteristic of the individual’s consciousness and correlates roughly with spirituality: the more spiritual the more inner unity. Actually all six case studies articulate forms and aspects of the participant’s inner unity and trace the unfolding of her self awareness as a process of becoming aware of this deeper unity. . 

Other kinds of “inner vision, inner understanding” 
in other subject matter areas?
Chapter 8 section 6 uses the studies of Amber of Brian to differentiate the phenomenon of getting an “inner vision” of higher mathematics from other cases where there is also a breakthrough to a larger direction of self, to a deeper understanding/commitment to a subject matter, and to a fulfilling future activity in society. Such a breakthrough is a key phenomenon in young adult development and education (see Chapter 5 section 7, “Oneness in the midst of fragmentation”, p. 357-358). Chapter 9 discusses why there is virtually no qualitative research on this topic (the most resonance for all the issues in the book comes from philosophy of Bildung).

(4) FINDING A DIRECTION IN LIFE AND FULFILLMENT IN SOCIETY – SOCIETY-LEVEL ASPECTS 

From my experience in the Mathematics Department and the dissertation of my students, I saw Mathematics and Physics, just like other enterprises in society such as business etc., as “channels by which culture [and society] enables (or should enable) every member to actualize her own deeper aspirations and potential, including her potential in personality, intelligence, art, and morality and spirituality” (see p. 53). In the interview project I was from the very beginning not only interested in individual unfolding and fulfillment, but also in the question to what extent society provides in Mathematics channels in which its members can actualize themselves and attain individual fulfillment. It is here that that I came to mostly negative overall impressions. The Ph. D.-in-Mathematics bound students are the only group in which all members showed a level of true inner satisfaction; in the other three groups of participants the picture was very mixed or negative. (See the discussion in chapter 2 of the other three groups of participants and the concluding section Chapter 9, section 4, “The Contemporary Predicament”, pp. 382-383.) 

DETAILS OF THE BOOK
K. Witz (2007). Spiritual Aspirations Connected with Mathematics: The Experience of American University Students. With a Foreword by Ubiratan D’Ambrosio. Lewiston, NY: The Edwin Mellen Press. 413 pp, Bibliography pp. 415-425, Index pp. 426-431.

Edwin Mellen Press published this book in December 2007 but listed it hors serie, or outside any scholarly series, so the chances of it getting scholarly reviews are very slim. The Press’ web-page    www.mellenpress.com/mellenpress.cfm?bookid=7231&pc=9   gives very little information. The Library of Congress subject classification is 1. Mathematics – Philosophy and 2. Religion and Science, and the Publisher has it 1. Education and 2. Math and Science. 

Edwin Mellen Press sells mostly only to Libraries, with a stiff list price. If you are an individual and interested in buying the book, you can e-mail me, kwitz(at)uiuc.edu and I will send you a form prepared by the Publisher with which you can buy the book from the Publisher much more inexpensively
