SYLLABUS





HISTORY OF MATHEMATICS





I.	Introductory Information





A. Department Name:  Mathematics





B.	Departmental Catalogue Number:  MATH225





C.	Course Title:  History of Mathematics





D.	Credit in Terms of Semester Hours:  Three





E.	Clock Hours Per Week:  Three





F.	Overlays: This course can be offered as a writing emphasis course (see attached example).  





G. Restrictions Upon Student Registration: This course is open to any student with the prerequisite of MATH141, Calculus 1.    





II.	Description of the Course





Provides a chronological development of the history of mathematics, interwoven with biographical sketches and outstanding achievements.  Begins with the great civilizations of antiquity and progresses through the first few decades of the twentieth century.  Addresses contributions from underrepresented groups in a variety of ways.  Students study how contributions from culturally diverse populations have significantly aided the development of the field of mathematics, and how mathematics has changed the culture of diverse populations.  








III.	Exposition





A.	Objectives/Goals:





	Upon successful completion of this course, students will be able to:





Discuss the historical perspective of mathematics spanning the past 5000 years.





Describe biographical sketches of historically important mathematicians and their contributions to the field of mathematics.





Demonstrate an appreciation of the study of mathematics and the ingenious arguments used by mathematicians.





Describe the evolvement of different areas of mathematics including number theory, algebra, geometry, topology, probability, and analysis.





Realize the historical importance and implication of mathematical thought.





Describe the mathematical contributions from underrepresented groups.  





B.	Activities and Requirements:





Each student will complete all assignments in a satisfactory manner.





Each student will demonstrate satisfactory performance on all quizzes and examinations.





Suggested Activities:





Students engage in problem sets and discuss/use historical algebraic techniques through a variety of representations.  


Students study various historical proof and problem solving techniques by presenting the historical arguments and methods of proof to the class.  


Students write essays comparing/contrasting methods of proof, historical perspectives of mathematics, techniques across fields of mathematics, historical evolution of mathematics.  


Students prove theorems in a variety of historical ways. 


Students study and write biographical sketches of historically important mathematicians and their contributions.  


Students study and write about contributions from underrepresented groups from two different perspectives.  


Students conduct a scholarly research paper on a topic of their choice related to the history of mathematics.  


Working in small groups students lead at least one classroom discussion. 





C.	Major Units and Time Allotted:





Part I: Before the Seventeenth century





1.	Babylonian and Egyptian Mathematics (3 hours)





2.	The Beginnings of Greek Mathematics: Pythagoras (3 hours)





3.	The First Alexandrian School: Euclid (3 hours)





4.	The Second Alexandrian School: Diophantus (3 hours)





5.	Chinese, Hindu, and Arabian Mathematics (3 hours)





6.	European Mathematics, 500 to 1600: Fibonacci, Cardan, and Tartaglia (3 hours)





Part II: The Seventeenth Century and After





7.	The Dawn of Modern Mathematics: Napier, Kepler, and Pascal (4.5 hours)





8.	The Development of the Calculus: Descartes and Newton (4.5 hours)





9.	The Evolution of Probability Theory: Fermat, Euler, and Gauss (4.5 hours)





10.	The Renaissance of Number Theory: Fermat, Euler, and Gauss (4.5 hours)





11.	Non-Euclidean Geometry: Bolyai and Lobachevsky (4 hours)





12.	The Rigorization of Analysis: Cantor (2 hours)





13.	The Twentieth Century (3 hours)
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Burton, D. The History of Mathematics: An Introduction, Fourth Edition, New York, N.Y., McGraw-Hill, 1999.  





Burton, D. History of Mathematics: An Introduction, Third Edition, Wm. C. Brown Publishers, Dubuque, 1995.





Dunham, W. The Mathematical Universe, John Wiley & Sons, New York, 1994.





Eves, H.W. An Introduction to the History of Mathematics, Sixth Edition, Saunders, New York, 2001.  





Falletta, N. The Paradoxicon, John Wiley & Sons, New York, 1983.





Gamov, G. One Two Three…Infinity, Bantam Books, New York, 1972.





Katz, V. Using History to Teach mathematics: An International Perspective, Mathematical Association of America, Washington DC, 2000.





Olivastro, D. Ancient Puzzles, Bantam Books, New York, 1993.





Paulos, J.A. Beyond Numeracy, Alfred A. Knopf, New York, 1991.





Steen, L.A. (ed.) On the Shoulders of Giants: New Approaches to Numeracy, National Academy Press, Washington, D.C., 1990.





Stewart, I. The Problems of Mathematics, Oxford University Press, Oxford, 1992.





�






IV.	Standards 





Evaluations in this course will be based on grades attained on assignments, quizzes, and/or examinations.


PDE/NCATE/INTASC Standards related to each student objective is described in the table below.  





Objectives�
Activities�
Requirements�
Assessment – Evidence of Learning Outcome�
�
Objective 1


Objective 3


Objective 4�
Students engage in problem sets and discuss/use historical algebraic techniques through a variety of representations.�
Each student will complete all assignments in a satisfactory manner.�
Successful completion of problem sets reflecting Objectives 1, 3, 4.�
�
Objective 1


Objective 3


Objective 4


Objective 5





�
Students study various historical proof and problem solving techniques by presenting the historical arguments and methods of proof to the class.�
Each student will demonstrate satisfactory performance.�
Successfully present the argument and proof technique reflecting Objectives 1, 3, 4, 5.





�
�
Objective 1


Objective 3


Objective 5


Objective 6�
Students write essays comparing/contrasting methods of proof, historical perspectives of mathematics, techniques across fields of mathematics, historical evolution of mathematics.�
Each student will demonstrate satisfactory performance.�
Successfully write compare and contrast essays reflecting Objectives 1, 3, 5, 6.�
�
Objective 3


Objective 4


Objective 6�
Students prove theorems in a variety of historical ways.�
Each student will complete all assignments in a satisfactory manner.�
Successfully demonstrate proof comprehension reflecting Objectives 3, 4, 6.�
�
Objective 2


Objective 6�
Students study and write biographical sketches of historically important mathematicians and their contributions.�
Each student will demonstrate satisfactory performance.�
Successfully write biographical sketches reflecting Objective 2 and 6.�
�
Outcome 5


Outcome 6�
Students study and write about contributions from underrepresented groups from two different perspectives.�
Each student will demonstrate satisfactory performance.�
Successfully write about contributions from underrepresented groups reflecting Objectives 5 and 6.�
�
Objective 1 – 6 Depending on Student’s Topic of Choice�
Students conduct a scholarly research paper on a topic of their choice related to the history of mathematics.�
Each student will demonstrate satisfactory performance.�
Successfully produce a research paper reflecting any one or combination of Objectives 1 – 6.�
�
Objective 1 – 6�
Working in small groups students lead at least one classroom discussion.�
Each student will demonstrate satisfactory performance.�
Successfully lead the class discussion reflecting any one or combination of Objectives 1 – 6.�
�






This course is a required course for the B.S. degree in secondary education in mathematics.  This course is an elective for the B.A. degree in mathematics.  This course meets the following NCATE program outcomes for grades 7 – 12: Outcome 1.5.2, Outcome 1.5.9, Outcome 1.6.  


This course meets the following PDE outcomes: 


IA: History of Mathemactics as a tool for life and the workplace, and I contexts as part of a cultural heritage.  


I.G.  Geometry including:


fundamental ideas of measurement and spatial visualization,


nature of axiomatic reasoning,


transformations, coordinates and vectors,


trigonometry from a geometric perspective,


use of technological tools in geometry


Euclidean and non-Euclidean geometry


I.I.  Abstract algebra including


structures, properties and examples of groups, rings, and fields,


relevance of algebraic properties in the study of number systems





V.	Rationale





By studying the historical framework into which the various areas of mathematics fit, History of Mathematics will enable students to acquire a more global perspective of the mathematical arena, resulting in an increased awareness and appreciation of mathematical insight and creativity.  Through the analysis, discussion, and solution of historically significant problems involving concepts frequently encountered at the secondary education level, this course will be especially valuable to prospective teachers of mathematics.





VI.	Cost and Staff Analysis





No special equipment or supplies are required for this course.  There are faculty members who are currently interested in offering the course.





VI.  Date approved by University President:








		________________________________________			__________


�
Request of General education Overlay


Writing Emphasis (WE)





Submitted by Dr. Denine Burkett


For fall 2001 Semester








Course #: MATH225


�



Section: 01�



Title: History of Mathematics�



3 sh�
�



Sections of courses designated WE are recommended by the department each semester as part of the scheduling process. Completed criteria sheets for each WE course should accompany the proposed schedule of courses submitted to the Deans for approval.  Available resources may limit the number of WE courses that can be offered during a semester.  For each of the criteria, list the course objectives and activities that fulfill it.  All bullets of the criteria must be met. Please type. 





Criteria for Writing Emphasis (WE)





The purpose is to maintain the writing skills developed in the first-year composition course.  





Criteria�
Course Objectives an Activities�
�
Enrollment in WE courses is limited to twenty-five students (with twenty-two as a target).  �
This course has always maintained enrollment of 25 students or less.  �
�
Practice writing within the discipline through, but not limited to, the following contexts: informal in-class writing, discipline-focused essays, and essay exams.  Essay exams alone do not constitute a writing emphasis class.  �
Objective 1:  Discuss the historical perspective of mathematics spanning the past 5000 years.


Objective 5:  Realize the historical importance and implication of mathematical thought.  


Activity: Students write essays explaining how mathematics evolved.  Students must argue whether mathematics was invented or discovered and support their argument with research and examples.  This activity is repeated several times throughout the semester as students’ arguments and opinions change overtime.  At the end of the semester, students repeat the activity and document how their view has changed as they learned more about the history and future of mathematics.  





Objective 2:  Describe the biographical sketches of historically important mathematicians and their contributions to the field of mathematics.


Activity:  Students write biographical sketches of mathematicians and how their contributions have influenced the fields of mathematics and science.  





Objective 3:  Demonstrate an appreciation of the study of mathematics and the ingenious arguments used by mathematicians. 


Activity:  Students research a mathematical topic of their choice and write a 10 – 15 page paper.  This research is then presented to the class in a 30 – 45 minute presentation.  


Activity:  Students study various historically significant proofs.  Students discuss and write about how the proof techniques differ and why.  Students address how societal changes influence the theoretical development of mathematics.  Likewise, students address how the theoretical development of mathematics has significantly influenced societal changes.  





Objective 4:  Describe the evolvement of different areas of mathematics including number theory, algebra, geometry, topology, probability, and analysis.  


Activity: Students write essays explaining how several fields of mathematics have evolved over time.  


�
�
Receive writing training through instructor modeling, sample essays, discussions, lectures, and/or instructor-student conferences.  Writing conventions particular to the discipline should be emphasized.  �
Several essay passages written by the instructor are shared with students.  


Students are given focus questions prior to their assigned readings.  Students use these questions to prepare themselves for the next day’s discussions.  


Activity: Working in small groups, students will lead at least one day’s classroom discussion.  Students write/revise their own focus questions for the rest of the class and function as a classroom discussion facilitator.  


Activity: Students receive some training on various proof techniques so that the historical proofs overtime can be investigated and compared.  �
�
Revise a portion of his/her writing by applying suggestions from the instructor, comments from peer review editors, and/or advice from Writing Center tutors.  �
Several times throughout the semester students are required to revise their essays after feedback from the instructor. 


Essay activities evolve through classroom discussions.  


Students critique several passages written by their peers and Writing Center tutors.  


Students write mathematical proofs and compare them to historical proofs over various periods of time.  �
�
Demonstrate writing proficiency, which the instructor will evaluate as a percentage of the final course grade.  �
All student essays, free writes, research paper, etc. must be in APA style.  Appropriate grammar, punctuation, etc. must be used at all times.  A rubric is used to assess each writing submission and therefore, their writing ability.  


Students’ ability to write mathematical proofs is assessed.  �
�






