
      
         	[image: Missing alt text]
         
      

   
      
         
         
         
         
      

      
         
         
            	
            Teaching Genius

            
         

         
         
         
            	
            Redefining Education with Lessons from Science and Philosophy

            
         

         
         
         
            	
            Chris Edwards

            
         

         
         
         

         
         
         
            
            Rowman & Littlefield Education

            	
            A division of

            
            ROWMAN & LITTLEFIELD PUBLISHERS, INC.

            
            Lanham • Boulder • New York • Toronto • Plymouth, UK

            
         

         
         
      

      
         
         
         
            	
            Published by Rowman & Littlefield Education

            	
            A division of Rowman & Littlefield Publishers, Inc.

            
            A wholly owned subsidiary of
 
            
            The Rowman & Littlefield Publishing Group, Inc.

            	
            4501 Forbes Boulevard, Suite 200, Lanham, Maryland 20706

            	
            http://www.rowmaneducation.com

            	
            

            	
            Estover Road, Plymouth PL6 7PY, United Kingdom

            	
            

            
            Copyright © 2012 by Chris Edwards
 
            
            
 
            
            
               All rights reserved.  No part of this book may be reproduced in any form or by any electronic or mechanical
               means, including information storage
               		and retrieval systems, without written permission from the publisher, except by
               a reviewer who may quote passages in a review.
               	
            

            	
            

            	
            British Library Cataloguing in Publication Information Available

            	
            

            
         

         
         
         
            	
            Library of Congress Cataloging-in-Publication Data

            	
            

            	
            Edwards, Chris, 1977- 

            
         

         
         
         
            	
            Teaching genius : redefining education with lessons from science and philosophy /
               Chris Edwards. 
            

            
                  p. cm.

            
         

         
         
         
            	
            Includes bibliographical references.

            	
              ISBN 978-1-61048-815-0 (cloth : alk. paper) -- ISBN 978-1-61048-816-7 (pbk. : alk.
               paper) -- ISBN 978-1-61048-817-4 (ebook) 
            

            	
             1. Teaching--Philosophy. 2. Education--Aims and objectives. I. Title. 

            
         

         
         
         
            	
               LB1025.3.E345 2012 

            
         

         
         
         
            	
              371.102--dc23

            	
                                                                        2012010451

            		
            

            
         

         
         
         
            	
            
               		[image: Missing alt text]
               		The paper used in this publication meets the minimum requirements of American National
               Standard for Information Sciences Permanence of Paper for 
               		Printed Library Materials, ANSI/NISO Z39.48-1992.
               	
            

            	
            

            	
            Printed in the United States of America

            
         

         
      

      
         
         
            
            For Dr. Joel Boaz, a great surgeon and humanitarian, who embodies the spirit of Riley
                  Hospital for Children. For D. Chie-Schin Shih and his pediatric oncology staff at
                  Riley. For Dr. Jeffrey Buchsbaum and his radiation oncology team in Bloomington, Indiana.
                  Your combined dedication, professionalism, and genius saved Ben and others like him.

            
            

            
         

         
      

   
      Preface: Joining the Left and Right Hands of Education

      
      
      
         I have never let my schooling interfere with my education.—Mark Twain
         

      

      
         I don’t know anything about music. In my line of work I don’t have to.—Elvis Presley
         

      

      When motivated former students come to speak to me about their college plans, I often
         give them the same speech about needing to have a right and a left hand to their education.
         The right hand of education involves leaping from one academic requirement to another
         in order to gain credibility and the honors that come from completing a formal academic
         program. The left hand of education is less specific and bureaucratic, more like falling
         in love, and involves the study of content for the purpose of individual discovery
         and the passion of understanding.
      

      
      I am still convinced that this speech presents good advice, although it is a little
         depressing. Ideally, the right and left hands would be joined and the process of passionate
         inquiry and study molded into a formalized system. Good teachers do this; they make
         the right and left hands fold together on a daily basis.
      

      
       Unfortunately, much of educational policy and practice remains based upon a false
         notion of what education should be. Education should be guided by the right concepts
         and metaphors, by the idea of education as a performance. To explain what I mean,
         imagine you are given the task of teaching a typing class and are told that, in six
         months, the students will be given a typing exam that will test their abilities. So
         you have your students put their fingers on the keyboard and type, practicing every
         day until new neurons dig their canals into the brain and until the fingers become
         educated.
      

      
      Now, imagine that on the day of the assessment the students are given a test asking
         them where each letter is on the keyboard. Every student would fail because you had
         trained them for performance, whereas the assessment tested for a different type of
         thought. (If you fancy yourself a competent typist, try this test yourself and see
         how far beyond QWERTY you get.)
      

      
       Clearly, passing the keyboard location test would not mean that one could actually
         type any more than being able to describe the types of strings on a violin would indicate
         the ability to play a virtuoso piece. This is not to denigrate the right hand of education;
         where would we be without formalized training practices in law or medicine, for example?
      

      
       Universities must establish standards for accreditation, and the professions necessarily
         standardize licensure requirements. However, deep education requires an individual
         initiative to study beyond the curriculum, a passion for content that cannot be inculcated
         by official programs. About ten years ago, I developed the beneficial habit of rising
         early every day to read while sipping two cups of coffee. This content area study
         has informed and improved my teaching far more than the formal process that was necessary
         to accrue university degrees and licensure.
      

      
       Through this process of daily study, concepts and connections made themselves apparent.
         It became possible for me to see patterns in the information, to construct timelines,
         and answer large-scale structural questions about knowledge and its meanings. Seeing
         these concepts created a desire to share the connections with others. Obviously, I
         had chosen the right profession, as my job entailed my sharing of these insights with
         students.
      

      
       How to do this? It was one thing to read through often thick tomes on history or
         science or philosophy and understand concepts for myself, but making these concepts
         accessible to teenagers added an additional, seemingly insurmountable, obstacle.
      

      
      Sure, this would be difficult, I reasoned, but from where did this concept that education
         was easy come from? No one expects that chess grandmasters, or excellent violin players,
         or high level neurosurgeons, or paradigm-busting philosophers and scientists have
         come by their insights and talents easily.
      

      
       If I had learned a lot from reading and thinking in such a free-form way, then it
         was my duty to try to recreate those conditions for my students. I embraced the notion
         that I was not a game show host, nor an entertainer, but an educator.
      

      
      Using essay writing and reading comprehension lessons, students gain time to practice
         skills such as reading, comprehension, and the ability to articulate the connections
         they see and the concepts they develop. This is the actual work of history and the
         process of thinking historically and philosophically. Why waste time with anything
         else?
      

      
       Working from the concept that my job as a teacher was to act as a bridge between
         the scholarship being created by academics and the classroom, I developed a teaching
         method called “Connecting the Dots.” One lesson, later published by the National Council
         for Social Studies, highlighted each of the concepts in Jared Diamond’s book Guns, Germs, and Steel by presenting the students with a historical question, followed by the evidence needed
         to answer the question.
      

      
       To assess learning, students had to apply what they had discovered to a quote they
         had not seen and articulate their answer through essay writing. Such a lesson required
         students to improve reading comprehension skills, analyze documents, think in a historical
         way, and, finally, to apply their learning to a piece of evidence that they had not
         yet seen. The entire lesson flowed from and was dependent on my own level of content
         area mastery as a teacher.  
      

      
       Guided by this notion, my reading became active, as each book was read with an eye
         toward creating lessons from the content. Whenever I read a passage of scholarship
         that was relevant to my standards, I would copy it down, incorporate it into the method’s
         system, and present it to my students.
      

      
      This intense intellectual work proved to be addictive, as I could not imagine beginning
         the day with an ordinary lesson plan, one not designed to present the students with
         some concept or connection that was sure to provoke deep thought and study.
      

      
       Eventually, this Frankenstein’s document cobbled together from different sources
         totaled about 1200 pages. I divided the document into sections, had it copied, and
         then distributed it samizdat style to the students. This was my way of saying “I’ve read a lot of books, found
         some interesting questions and patterns, and now let’s see if you can find them too.”
         If teachers are to invite students to see bigger-picture concepts, then teachers have
         to see them first.
      

      
       A goal of mine, for a very long time, was to formalize the “connect-the-dots” method
         into a textbook with the hope of presenting it to teachers as a complete system of
         ideas. Eventually, the illogical thinking behind such a goal became apparent. The
         last thing that education needs is another complete system. Anecdotal evidence and
         my own experience have showed me that teachers resent the condescending notion that
         we exist solely to incorporate the ideas of people outside of the classroom.
      

      
       Instead of a system, a good educational philosophy acts like a greenhouse, providing
         the right conditions for ideas to grow. This book represents an argument and an invitation
         for teachers to rethink their profession and for administrators to rethink how they
         view their teachers. Teacher education, and the concept of teaching, can be altered
         if teachers conceive of themselves as practitioners in a field of inquiry, one which
         will require a lifetime of intensive study followed by classroom application.
      

      
      This book consists of two parts. The first part contains a series of arguments from
         the fields of the history and philosophy of science, neuroscience, and education.
         The purpose of these arguments is to redefine the field of teaching in such a way
         that the reforms are being made and engaged in “behind the classroom door,” rather
         than imposed from outside the door.
      

      
      Teachers can embrace these concepts personally and immediately and use the arguments
         here to inform daily practice. A chapter for administrators spells out possible applications
         for the development of school culture and professional development activities in the
         arguments presented here.
      

      
      A compendium of lesson plans makes up the second part and is intended to showcase
         the “connect-the-dots” curriculum, a synthesis of methods and content, as a coherent
         and organic system that is the practical and useful manifestation of the philosophy
         argued for in the first part. (Incidentally, this concept of teaching also influenced
         me in other ways, as I began to write and publish on historical, philosophical, and
         scientific concepts for various peer-reviewed journals.)
      

      
      Contributing to the world of ideas through publication has long been a staple of the
         academic, medical, and legal professions; there is no reason why secondary teachers
         should not be seen as intellectual contributors in this vein. Teachers who publish
         help bring legitimacy to the field.
      

      
      Through my study and writing on theoretical physics, I discovered that scientists
         and philosophers engage in the same type of intellectual process that teachers do.
         For example, theoretical physicists take complex concepts and try to understand them
         using various metaphors, analogies, and scientific systems. Teachers, too, take complicated
         ideas and make them understandable to students. My own work in philosophy and theoretical
         physics stems directly from my engagement in classroom teaching.
      

      
      In one peer-reviewed science and philosophy journal (I state this not to brag, but
         to note that the idea has been vetted, which separates it from the many entries on
         theoretical physics which dot the blogosphere), I wrote on the topic of model-dependent
         realism (MDR), which was a term coined by Stephen Hawking and Leonard Mlodinow in
         their book The Grand Design. In that article (and elsewhere), I argued that a theoretical position called M-theory
         (more or less the combination of the five different types of string theory) really
         should be called L-theory, which stands for Language.
      

      
      Model-dependent realism treats mathematical and scientific theories about the universe
         as if they were languages. Languages cannot be right or wrong, but are, rather, more
         or less descriptive. The challenge of science and theoretical physics, then, is to
         create theories and models that are the most descriptive of the behavior of the universe
         and the particles within it.
      

      
      The application of this analogy can be admittedly a bit weird. The way to test theories
         or models, according to MDR, is to see which approach works best for whatever the
         phenomena and then to choose among the models. As we attempt to understand the universe
         around us, we are engaged in a process of creating models that are more or less descriptive
         and useful. Education across wide fields trains the mind to find patternicity among
         facts and to create analogies, metaphors, and models that may turn out to be useful
         in uniting or advancing disciplines.
      

      
      Model-dependent realism, as an epistemological position, creates an exciting time
         for young thinkers and theorists, but they have to be educated properly. Many of the
         ideas argued for in the following pages are informed by MDR as future thinkers will
         need a certain mental agility and a particular kind of intellectual training if progress
         is to be made in the sciences—and if this is to occur, they need to be trained by
         teachers who possess the same type of thought process.
      

      
      At the moment, MDR can be described as “pure philosophy” in the same way that mathematicians
         sometimes refer to esoteric and abstract mathematics at very high levels as “pure
         mathematics.” History, however, provides any number of examples of how pure mathematics
         eventually yields stunning breakthroughs in applied mathematics, or mathematics that
         can be useful in an everyday way.
      

      
      To use but two examples: The Hellenistic genius Archimedes created the mathematical
         techniques necessary to represent a round surface on a flat surface. Archimedes was
         just having fun, but when his theorems were rediscovered during the Renaissance, they
         made it possible to make maps for navigation, which was one of the more important
         technological developments of an era exploding with novel devices and concepts.
      

      
      Likewise, Gottfried Liebniz, a Baroque-era genius and contemporary of Isaac Newton,
         invented a new numbering system made of nothing but zeroes and ones
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