Math 212:  History of Mathematics for Middle School Teachers

Instructor:
 
e-mail:


Office:    

Office Hours:  


Phone:


Other times can be arranged by e-mail.

Prerequisite:  Math 110 and 111
Primary Texts:

Berlinghoff, W.P. & Gouvea, F.Q.  (2004).  Math through the Ages: A Gentle History for Teachers and Others (Expanded Edition), Oxton House Publishers, Mathematical Assn. of America.
Course Description:
    Mathematical Goals:  Historical development of concepts appropriate to middle childhood mathematics.  A capstone course to bring together topics discussed in 108, 109, 110, 111, and Statistics 145.

     The general goal of this course is to prepare you to become teachers of middle school students.  Knowing the mathematics for yourself is not the same as knowing the math for teaching.  To that end, we emphasize explanations of mathematical ideas.  To make this point very clear:  full credit will NOT be given for correct mathematical answers without an explanation that is clear, complete, and appropriate for a middle school student.  Most class meetings will consist of doing an activity and discussing it in a “think, pair, share” format.  You are expected to participate actively in all phases.  Explaining your thinking verbally in small and large groups will prepare you to explain mathematics to your students.  

Course Expectations:

· Attendance is critical to your success in this class.  

· Reading assignments are designed to provide the explanation and summary of material.  You are expected to complete all reading assignments.  
· There will be weekly homework assignments, usually due on Fridays.  Homework assignments will receive a score out of 15 points:  you will receive 5 points for completing all of the problems (less if you do not) and ONE randomly selected problem will be graded on the 10-point grading rubric shown on the following page.  The graded problem will be assessed on both the quality of your explanation and the correctness of your solution.  Occasionally, a score will be given that is not on the rubric (e.g., a “1” or a “7.5”).  This indicates that your work is between two scores.
· Homework revision policy:  

        1)
One homework score AND one quiz score will be dropped at the end of the quarter.

        2)
If you score a 6 or less out of 10 on a graded homework problem, you may submit a revision of that problem.  Here are the requirements:

      a. Resubmit the original homework assignment with your TA’s comments.  

      b. Explain what went wrong in the first try.

      c. Submit the revised problem solution.

      d. This revision must be returned no later than one week after you have received your graded paper.

      e. You may earn up to half the missed points.  These will be added to the original score for your final score.

        3)
The revision policy applies only to the graded problem, not to your completion score.  

· Each Friday after the first week (except for midterm exam week), there will be a short quiz on material taken from the class activities indicated in the syllabus for that week.  These activities will be completed and discussed in lecture and recitation.  Activities not completed in class should be finished at home—on quizzes, you will be responsible for all the material in the assigned activity.  Quizzes will be graded on the 10-point grading rubric shown on the following page.

· There will be no makeup quizzes.  As was stated above, the lowest homework score and lowest quiz score will be dropped at the end of the quarter; this will compensate for a missed quiz. 
· Exams: There will be a midterm exam and a final exam.  If you have a legitimate conflict (work, class, etc.), please see me with documentation as soon as possible so we can arrange a makeup time (preferably the following morning).  Exam problems will be graded according to the 10-point rubric shown below.
Grading Rubric

	# of points
	Description
	Characteristics 

	10
	Very good
	Correct mathematics that is carefully thought out and thoroughly explained

	8
	Good
	Correct mathematics with emerging but incomplete explanation

	6
	Basic
	Correct mathematics but little or no explanation

	4
	Emerging
	Work that has some merit, but also has significant shortcomings in the mathematics and/or the explanation

	2
	Credit for effort
	Work that shows some relevant effort but is seriously flawed

	0
	No credit
	No work submitted or no serious effort shown


Final grades will be computed according to the following weighting system:

Attendance/Participation:
10%

Homework:
17.5%
Quizzes:
17.5%
Midterm exam:
20%

Final exam:
35%

A. Disability Statement.  Students with disabilities that have been certified by the Office for Disability Services will be appropriately accommodated, and should inform the instructor as soon as possible of their needs. The Office for Disability Services is located in 150 Pomerene Hall, 1760 Neil Avenue; telephone 292-3307, TDD 292-0901; http://www.ods.ohio-state.edu/.

B. Academic Misconduct Statement.  It is the responsibility of the Committee on Academic Misconduct to investigate or establish procedures for the investigation of all reported cases of student academic misconduct. The term “academic misconduct” includes all forms of student academic misconduct wherever committed; illustrated by, but not limited to, cases of plagiarism and dishonest practices in connection with examinations. Instructors shall report all instances of alleged academic misconduct to the committee. For additional information, see the Code of Student Conduct :  http://studentaffairs.osu.edu/resource_csc.asp
Tentative Schedule and Projects

Exercises refer to homework problems.  Projects listed at the end of this weekly topic list are possible long term assignments as papers or oral presentations.

Week
Topic

1 
Beginnings

· Sketch 1.  Keeping Count: Writing Whole Numbers

Exercises:  #1, 2.

· Sketch 4.  Broken Numbers:  Writing Fractions

Exercises:  #1, 4, 5, 6, 7c, 7d, 7e.

In class:  Projects #1, 3.

· Sketch 7.  Measuring the Circle:  The Story of π

Exercises:  #1, 2, 3, 5, 6.

In class:  Projects #1, 2, 3.

2 
Beginnings
· Sketch 9.  Linear Thinking:  Solving First Degree Equations

Exercises:  #1, 3, 4, 5.

In class:  Projects #1, 2.


Greek Mathematics


· Sketch 12.  A Cheerful Fact:  The Pythagorean Theorem

Exercises:  #1, 2, 4, 5.

· Sketch 14.  On Beauty Bare:  Euclid’s Plane Geometry

Exercises:  #1, 2, 3, 4, 5.

3 
Greek Mathematics
· Sketch 15.  In Perfect Shape:  The Platonic Solids

Exercises:  #3, 4, 5, 7, 8.

In class:  Projects #1, 3.


Mathematics in India
· Sketch 3.  Nothing Becomes a Number:  The Story of Zero

Exercises:  #1, 2, 3, 4.

In class:  Projects #1, 3.

· Sketch 5.  Something Less Than Nothing?  Negative Numbers

Exercises:  #2, 3, 4.

In class: Projects #1, 2.

4 
Mathematics in India
· Sketch 18.  Half is Better:  Sine and Cosine

Exercises:  #2, 3, 4.

In class:  Projects #1, 3.


Arabic mathematics
· Sketch 10.  A Square and Things:  Quadratic Equations

Exercises:  #2, 3.

In class project:  #2.

· Sketch 11.  Intrigue in Renaissance Italy:  Solving Cubic Equations

Exercises:  #2, 3, 4, 5.

5
Arabic mathematics 

· Sketch 19.  Strange New Worlds:  The Non-Euclidean Geometries
Exercises:  #1, 2, 3.


Medieval Europe
· Sketch 2.  Reading & Writing Arithmetic: Where the Symbols Came From
Exercises:  #1, 2, 5.

In class project:  #3.

· Sketch 8.  The Cossic Art

Exercises:  #1, 2, 3, 4.

6
The 15th and 16th Centuries

· Sketch 20.  In the Eye of the Beholder:  Projective Geometry
Exercises:  #1, 2, 3.


Algebra Comes of Age

· Sketch 16.  Shapes by the Numbers:  Coordinate Geometry
Exercises:  #1, 2, 3, 4.

In class project:  #1.

· Sketch 17.  Impossible, Imaginary, Useful

Exercises:  #1, 2, 4, 5, 6.

In class projects:  #1, 2.

7
Calculus and Applied Mathematics

· Sketch 21.  What’s in a Game?  The Start of Probability Theory
Exercises:  #1, 2, 4.

In class projects:  #1, 2. 


Rigor and Professionalism

· Sketch 6.  By Tens and Tenths
Exercises:  #2, 5.

In class project:  #2.

· Sketch 13.  A Marvelous Proof:  Fermat’s Last Theorem
Exercises:  #1, 2, 3.

8
Rigor and Professionalism
· Sketch 25.  Beyond Counting:  Infinity and the Theory of Sets
Exercises:  #2.


Abstraction, Computers and New Applications

· Sketch 22.  Making Sense of Data:  Statistics Becomes a Science

Exercises:  #1, 2, 3.

In class project: #2.

· Sketch 23.  Machines that Think?  Electronic Computers

Exercises:  #1, 3.

In class project:  #1.

9
Abstraction, Computers and New Applications
· Sketch 24.  The Arithmetic of Reasoning:  Logic and Boolean Algebra

Exercises:  #1, 2, 3, 4.

In class project:  #2.

9-10
Presentations

Possible Long Term Projects: 

Pp. 61-64:  12, 15, 25

Sketch 1 Project #1

Sketch 2 Project #2

Sketch 8 Project:  #2

Sketch 10 Project #1

Sketch 11 Project #1

Sketch 12 Project #1

Sketch 13 Projects #2, 3

Sketch 18 Project #2

Sketch 19 Projects: #1, 2

Sketch 20 Project #1

Sketch 22 Project  #3

Sketch 23 Project #2

Sketch 24 Project #1

Sketch 25 Project #2

