Preface

Why another book on problem-solving?

1)  A book at this level is needed by classroom teachers at all levels and by teacher-training programs.  The Art and Craft of Problem-Solving by Paul Zeitz (John Wiley and Sons, Inc., 1999) is on a higher level, for mathematics majors/minors and advanced high school students.  This book can be used by elementary education students with a mathematics concentration, by elementary and secondary teachers, or by the general public.


2)  A need exists for a comprehensive collection of problem types.  Previous books seem to be mired in the author’s creative groove.  This author’s only creative groove is in collecting good books on mathematics, digesting their best parts, and calling attention to same. 


3)  The author’s teaching experience with problem-solving is embodied.  This experience supports the idea that while attention is arrested by familiarity and organization, nothing seems to arrest the attention of students in the 1990’s like the non-standard problems posed in this book.  This applies across all identifiable subcultures in the USA -- black, Hispanic, white, rich, poor, middle, etc.  This classroom work includes efficient means to impart domain knowledge, injecting non-standard problem-solving into classrooms with great impact and little loss of time, and selecting appealing problems.


4)  This book incorporates cognitive psychology, a widely-ignored field of study with great relevance to all aspects of learning, including the solving of non-standard mathematics problems.  This work is based on solid scientific evidence related to the empowerment of non-standard mathematics problem solving, from the teaching of graduate-level cognitive psychology from modern, authoritative textbooks, capping a hobby of studying learning science since 1970.  


5)  This work promotes enablement of domain knowledge acquisition in nearly everyone, using, again, principles from cognitive psychology or common sense.  Only in America is there a cultural phobia against mathematics.  This phobia has been artificially created by a handful of mathematicians, scientists, and engineers, hoping to protect their professions in various respects; educators have been their willing or foolish accomplices.  This era is ending, but much work remains.  


Other reasons exist.  The section on the Cantor strategy is a fine opportunity for research on transfer.  The author also brings long experience in working with interscholastic mathematics contests, (MATHCOUNTS and high school equivalents thereof), though this should be considered less important than classroom teaching of problem-solving in project formats.  Also, the list of references is a superb resource for more problems and historical perspectives.

But last, and sixth, there is a viewpoint, as follows.  

The reasons why problem-solving is a fun and needed human endeavor have been mentioned in the rich literature of the subject.  Some of it is quoted in this work.  A fine summary is contained in the aforementioned work by Paul Zeitz .


One significant aspect of problem-solving, however, has not been properly and favorably compared to other, more socially-acceptable human endeavors.  An attempt to rectify that lack of proper context will be made here.  The hypothesis is this:  The human brain is programmed to accept, yea, even seek, situations that invite tension on one hand and that also suggest (or hold some promise of) some sort of thrilling resolution.  Some examples follow.  


Readers of romance novels, Shakespeare, and bedtime stories realize that they will become emotionally involved in the tense problems of one or more fictional characters, and expect to see a happy resolution at the end.  The same applies to movies and many songs.


Athletes in team sports work on individual skills and team plays, and engage in contests against opponents with mobs of fellow travelers urging them on to an uncertain resolution of tension.   The same applies to individual efforts such as mountain climbing and solo workout activities such as weight training and running.


Creative artistry such as painting, writing music, and cooking follows similar paths.  Personal satisfaction, peer approval, and financial success are possible illumination payoffs.  


And there is, of course, one other human activity prized for the buildup of tension and the exhilaration of resolution.  Lest this work be classified as PG-13, it will not be named.  The point is not make the work sensational; it is to argue that problem-solving is for normal, healthy people who enjoy life to its fullest, who find problem-solving as happy an activity in mathematics as they do in other human endeavors.


As one should pity the person who avoids the world of problem solving outside of mathematics, so should one pity the person who avoids problem-solving in mathematics.  

Robert F. Kennedy and others have admonished us that human beings are not meant for save havens.  On one hand, self-destructive thrill-seeking is to be avoided; on the other, healthy resolution of self-selected adventure and tension should be accepted and embraced.  All of the preceding brings us to honor the real stars of this show,


People and Mathematics Problems


This writer’s first adventure with out-of-classroom, individually-assigned problems came at Northwest Missouri State University in the early 1990’s.  The class was a standard general-education mathematics course for all sorts of majors.  Thus, many students just wanted a grade of C, and “Dear God, make this my last mathematics class EV-VER.”


Students chose between a problem-solving assignment and a book-report paper (e.g., Euler’s life and career).  Surprisingly, many students, evidently tired of doing papers, took on the problem-solving assignment.  Once they were under way, and had moved on to embellishing upon the problem that they had solved, it was hard to keep them away, so to speak.  Genuine enthusiasm was evident for every aspect of problem-solving from students who thought that mathematics was hateful.


The next encounter was at East High School in Aurora, Illinois, a troubled school in a troubled neighborhood.  The class (of over 30 students) was a dead-end Applied Mathematics course for seniors needing one more semester of credit.  Guidance counselors had further determined, perhaps subliminally and against department views, that these students were incapable of surviving in the standard curriculum.  


The problem-solving material in the given curriculum was anemic in every respect, and was replaced by such as what is found in this work.  Student enthusiasm was unanimous and electric.  Nothing else that semester even came close to gaining as much student attention.  The students were from low SES backgrounds and were cooperative with all other work.  Mathematics problem-solving was a brain-magnet.


The same applied two years later at the Renaissance Charter School in Irving, TX (now defunct).  Students were given a project for each nine-weeks grading period (see p. 53).  Once again, participation and success was 100%, and students who thought mathematics was beyond their abilities and interests were thoroughly engaged.


The real stars of this show are indeed people and mathematics problems.  

A Note on Sources

From the historical perspective, this writer has developed an attitude toward what is often called plagiarism. Permission will be sought to use copyrighted material in this work, as usual.  Some of the greatest names in problem-solving, however, have been but thieves with creative modifications, and getting their permission or that of their heirs might be a misdirected effort: permission would not be theirs to give.  

Martin Gardner has faithfully attributed inspiration to Sam Loyd, but Mr. Loyd has been accused of not doing the same for a British contemporary.  Many other problems from most other sources reflect inspiration from long, long ago, sometimes acknowledged, and sometimes not.  Where efforts to get permission fail here, creative modification will get the problems into the hands of students.  Where honest accrediting and acknowledgement of permission is possible and needed, this author followed the example of Ivan Moscovich in 1000 Playthinks of Art, Mathematics, and Science (The Big Book of Brain Games.)

