STRUCTURES OF MATHEMATICS (MATH 01-201-02)

SYLLABUS FOR SPRING 2007 (CRN# 21844)

MW 9:25 - 10:40 am, ROB 227, 3 sem. hrs. 

DR. M. HERMAN, ROWAN UNIVERSITY

INSTRUCTOR:  Dr. M. Herman  (herman@rowan.edu)

OFFICE:  Robinson Hall, 2nd Floor, Mathematics Department, 256-4500 x 3539

OFFICE HOURS:  MW 10:45 am - 12:00 noon, and by appointment 

COURSE MATERIALS:  

*Textbook Mathematics for Elementary Teachers:  A Conceptual Approach (7th Ed.) by Bennett and Nelson, McGrawHill Higher Education, 2007.  ISBN 978-0-07-302284-0 or 0-07-302284-5.  

*Activity manual Mathematics for Elementary Teachers:  An Activity Approach (7th Ed.) by Bennett, Burton, and Nelson, McGrawHill Higher Education, 2007.  ISBN 978-0-07-305370-7 or 0-07-305370-8.
*Manipulatives Kit  to accompany the activities in the above two books. 

TECHNOLOGY: Any calculator will do, but the Rowan Mathematics Department recommends the Math Explorer Plus (Texas Instruments) for this course.  Email will be used as a communication tool between Dr. Herman and students. Email from Dr. Herman will be sent to students’ Rowan email accounts throughout the semester.  Once grades are finalized at the end of the semester, Dr. Herman will most likely not respond to emails.  

CATALOG DESCRIPTION:  This course concerns the development of number systems and algebraic structures, including the natural numbers, the integers, rational numbers, real and complex numbers.  Concrete examples of selected algebraic structures such as modular arithmetic and matrices are also included.  Students will be required to reason mathematically, solve problems, and communicate mathematics effectively at different levels of formality, using a variety of representations of mathematical concepts and procedures. 

TOPICS:  We will use physical materials and models to explore fundamental properties of number systems, to describe real-world relationships, and to explore selected algebraic structures.  We will also develop conjectures and intuitive proofs of number theoretic properties.  This course is especially appropriate for those students preparing to be elementary or special education teachers. 

GRADING SCHEME:

2 Midterm Exams, plus one Final Exam (Exams make up approximately 60% of the course grade.)

Reflective Writings / Homework / Quizzes / Class Participation / Groupwork / Projects (40% of course grade)

Cut-offs:         A  93          A-  90         B+  87          B  83          B-  80

   C+  77          C  73          C-  70          D+  67         D  63          D-  60

Final semester grades will be reported online and will not be changed once finalized at the end of the semester.

Students With Disabilities and Special Needs:  Disabilities and special needs are documented at the Office of Disability Resources in the Academic Success Center in Savitz Hall (x4233 or x4234).  Students who wish for special services must provide a Notification of Accommodation letter from the Office of Disability Resources to the instructor as soon as possible at the beginning of the semester.  The instructor is not responsible for providing accommodations until she receives the notification letter.  
ACADEMY HONESTY:  All work on exams must be your own.  The penalty for a cheating offense will minimally be an automatic zero (0) on the related exam (or assignment), up to an automatic F in the course with a report to the Provost’s Office.  Procedures regarding dishonesty will follow Rowan University policies, as outlined in the Academic Honesty portion of the Student Information Guide available online.  
ATTENDANCE: Students are expected to attend class regularly and will sign an attendance sheet on a daily basis.  Absences and/or excessive lateness may result in a lowered final grade.  As shown in the grading scheme above, exams construct most of the course grade.  Attendance at all exams is required.  Absence on the day of a regularly scheduled test will automatically result in a grade of zero (0).  Permission to be excused from an exam will be given only when documentation of a serious reason for the absence is provided.  No make-up exams or assignments will be administered.  

WITHDRAWAL POLICY:  Students will be updated on their overall course grade after each midterm exam and any time by request (typically on email).  Dates and policies regarding withdrawal from the course will follow Rowan University protocol, including the three deadlines for withdrawal during the semester.  Note that the university's policy on course withdrawals during the last four weeks of the semester is that a student may withdraw only if there are circumstances beyond his/her control which prevent him/her from completing the course requirements.   

Objectives:  Students will…
1. improve their estimation skills and use estimation as part of the problem-solving process.

2. understand the Standards 2000 perspective on problem solving.

3. justify their solutions, both orally and in writing.

4. improve in their abilities to do mental math.

5. improve in their ability to solve non-routine mathematics problems.

6. identify linear and nonlinear patterns, including those found in Pascal’s triangle and the Fibonacci sequence.

7. use variables to generalize patterns and to solve problems.

8. use functional and recursive notation to describe patterns.

9. use problem-solving strategies such as guess and check, use a visual aid, look for a pattern, make a table, make an organized list, work backward, use algebra, solve a simpler problem.

10. use Polya’s four-step problem-solving process.

11. understand the six characteristics of the base-ten place-value numeration system (has a base, is a place value system, is multiplicative, is additive, has a zero, is a unique representation system).

12. recognize that there are other number systems, analyze their characteristics, and contrast them with the base-ten place-value system.

13. write base-ten numbers in other bases.

14. use concrete materials (e.g., base-ten blocks, base-four blocks, digi-blocks) to illustrate quantities in other bases.

15. convert between a base-ten number and a number in another base.

16. add, subtract, multiply, and divide in other bases using manipulatives.

17. use properties that apply to an operation on a given set and name those properties (closure, identity, inverse).

18. use properties that apply to binary operations and name them (commutative, associative, distributive).

19. name and describe sets of numbers (natural, whole, integers, rational, irrational, real).

20. classify and create word problems by operation and sub-type of operation (e.g., combining sets addition, comparison subtraction, array multiplication, sharing division).

21. perform operations with integers using concrete materials (e.g., two-color counters).

22. use alternative algorithms and explain why they are valid (e.g., a left-to-right partial sums alternative algorithm to add, a cashier’s algorithm to subtract, a partial-products method to multiply).

23. understand and find factors, prime factors, least common multiple, and greatest common factor of numbers.

24. understand and identify prime and composite numbers.

25. use and explain the divisibility rules for 2, 3, 5, 9.

26. recognize that perfect squares have an odd number of factors and explain why.

27. demonstrate addition, subtraction, multiplication, and division of rational numbers with concrete materials and diagrams (e.g., using area, discrete, and linear models).

28. compare, order, and demonstrate equivalence of rational numbers and percents using concrete materials and diagrams.

29. use algorithms when performing the four basic operations with rational numbers and connect the algorithms to the use of concrete materials.

30. use concrete materials and diagrams to solve percent problems.

31. compare, order, and demonstrate equivalence among different representations of rational numbers and percents.

32. understand when a proportion is appropriate for use in solving problems.

33. use various approaches to solving proportions.

34. recognize irrational numbers as nonterminating, nonrepeating decimals.

35. draw a graph to illustrate relationships between variables in a contextual situation and identify whether a given graph illustrates the relationship between variables in a contextual situation.

36.  use concrete materials (e.g., algebra-tiles, alge-blocks) to solve equations.

STRUCTURES OF MATHEMATICS CALENDAR FOR SPRING 2007
DR. M. HERMAN, ROWAN UNIVERSITY

AAM = Activity Approach Manual                   MET = Mathematics for Elementary Teachers Textbook
	MONDAY
	WEDNESDAY

	 
	January 17    Introduction / Syllabus / NCTM and NJ Standards 

MET 1.1 Problem Solving

Cereal Boxes and Tiles 

MET Math Activity 1.3 (p. 36, #1-2)



	January 22   MET 1.1/1.2 Patterns and Problem Solving

Fibonacci

Painted Cubes (finite differences)
Gauss Problems
	January 24   MET 1.2 Patterns  

AAM 1.2 Geometric Number Patterns with Color Tiles (p. 8-11, #1-6)

AAM 1.2 Connections (p. 13-14, #3-4)

AAM 4.1 Even and Odd Numbers (p. 77-81, #1-5)



	January 29   MET 1.3 Problem Solving with Algebra

AAM 1.3  Solving Story Problems with Algebra Pieces (p. 15-17, #1,2,4,5,7,9)

AAM 1.3 Connections (p. 19, #3-4)
	January 31    MET 2.2 Functions, Coordinates, and Graphs

AAM 2.2 Slopes and Linear Functions on Geoboards (p. 30-34, #1-8)

AAM 2.2 Connections (p. 36, #5) 
MET Math Activity 2.2 (p. 77 #1, 3)

	February 5   MET 7.1 Scatterplots

AAM 7.1 Collecting and Graphing Data (p. 172-173, #7)

AAM 7.1 Connections (p. 177-178, #2)
M&M’s Activity
	February 7   Base Bundles

Sticks and Bundles Activity
(Base Representation, Conversion, Addition, Subtraction)



	February 12  Base Pieces (Units, Longs, Flats, Long-Flats, Flat-Flats)
AAM 3.1 Models for Numeration with Multibase Pieces (p. 45-49, #1-7)

AAM 3.1 Connections (p. 52, #3-5)

MET Math Activity 3.1 (p. 124, #1-4)
	February 14  Base Pieces (Units, Longs, Flats, Long-Flats, Flat-Flats)
AAM 3.2 Adding and Subtracting with Multibase Pieces (p. 53-58, #3,4,7,8,9)

AAM 3.2 Connections (p. 59, #3)
MET Math Activity 3.2 (p. 142, #1-2)

	February 19  Base Pieces

Base Eleven and Base Twelve

Base Ten Representations:  Bundles, Blocks, DigiBlocks

Place Value (Using Language and Visualization to Teach Place Value article)


	February 21  MET 3.1 Numeration Systems
Primitive, Chinese-Japanese, Roman, Greek Herodianic, Babylonian, Egyptian, 

   Mayan, Hindu-Arabic Numeration Systems
Complex Number System

Numeration System Definitions

	February 26  

EXAM 1
	February 28  MET 3.2 Addition Models, Algorithms, Properties
Partial Sums, Left-to-Right Addition, Scratch Method, Expanded, Opposite 

   Change, Compensation methods for Addition 

Closure, Identity, Associative, Commutative properties for Addition



	March 5   MET 3.2 Subtraction Models, Algorithms, Properties

Take-Away, Comparison, Missing Addend, Compatible Numbers, 

   Substitutions, Equal Differences, Add Up/Cashier’s, Austrian methods for 

   Subtraction

Inverse operations
	March 7  MET 3.3 Multiplication

AAM 3.3 Multiplying with Base Ten Pieces (p. 60-63, #1-7)

AAM 3.3 Connections in Base Five (p. 65, #3-4)

MET Math Activity 3.3 in Base Five (p. 163, #1-3)

	March 12 
SPRING BREAK (no Rowan University classes)
	March 14  
SPRING BREAK (no Rowan University classes)


	MONDAY
	WEDNESDAY

	March 19   MET 3.3 Multiplication Models, Algorithms, Properties

Partial Products, Compatible Numbers, Substitutions, Equal Products, Lattice, 

   Rabdologia, Medieval, Russian Peasant methods for Multiplication

Closure, Identity, Associative, Commutative, Distributive properties for 

   Multiplication
	March 21  MET 3.4 Division

AAM 3.4 Dividing with Base Ten Pieces (p. 66-72, #1-6)

Measurement, Sharing, Rectangles, Remainders, Long Division

AAM 3.4 Connections (p. 74, #2)

	March 26  MET 3.4 Division Models, Algorithms, Properties

Base pieces, Sharing/Partitive, Rectangular Array, Equal Quotients methods 

   for Division

MET Math Activity 3.4 in Base Five (p. 186, #1-3)
	March 28  MET 5.1 Integers: Black and Red Chips, Number Line, Properties
AAM 5.1 Black and Red Tile Model for Integers (p. 97-102, #1-10)

AAM 5.1 Connections (p. 105, #1,2,4)

	April 2  
EXAM 2
	April 4  MET 4.1 Factors and Multiples
Sieve of Erathosthenes, Divisibility Rules, Chart of Facts about Factors 
AAM 4.1 Models for Factors and Primes (p. 81-83, #6-10)

AAM 4.1 Connections (p. 85, #4)

The Locker Problem

	April 9  MET 4.2 GCF and LCM
AAM 4.2 Models for GCF and LCM (p. 86-91, #1-9)

AAM 4.2 Connections (p. 95, #3)

GCF and LCM with Trains of Cuisenaire Rods
	April 11  Rational Numbers

Chart of Unit Fractions

Terminating and Repeating Decimals


	April 16  MET 6.4 Irrational Numbers
AAM 6.4 Constructing Irrational Numbers with Squares and Right Triangles

   (p. 153-158, #1-7)

Construct segments that are (2 cm, (13 cm, and (7 cm long
Various Roots on Calculator (e.g., cube root)
Approximating (
	April 18 
Base Four "Basimals"
Base Four Charts and Patterns

	April 23  MET 5.2/5.3 Fraction Bar Models 

AAM 5.2 Equality and Inequality (p. 106-112, #2,7a,8)

AAM 5.3 Addition, Subtraction, Multiplication, Division (p. 114-119, #1,3-7)

AAM 5.2 Connections (p. 113, #1,3)   

Operations involving Fractions with Cuisenaire Rods
	April 25  MET 6.1/6.2 Decimal Square Models
AAM 6.1 Decimal Squares, Equality, Place Value, Inequality

   (p. 123-131, #1,2,3c-h,4,5a,6a-c,7) 

AAM 6.2  Addition, Subtraction, Multiplication, Division (p. 133-141, #1-10)

AAM 6.1 Connections (p. 132, #1-3)

AAM 6.2 Connections (p. 143, #1,3)

	April 30

Decimals with Base Ten Blocks and DigiBlocks


	May 2

(Rowan University Final Exams Week)

Note:  The Final Exam in this course is scheduled as a two-hour time block by Rowan University and may very well meet at a different time and day than our regularly scheduled class meeting time.  

	May 7

(Rowan University Final Exams Week)

	


Structures of Mathematics

Spring 2007 HOMEWORK

Dr. Herman, Rowan University

	Date
	Asgmt No. (Topic)
	Section and Problems from Mathematics for Elementary Teachers textbook 

	Jan 17
	1 (Tile Patterns)
	1.3 # 35, 37, 38

	Jan 22
	2 (Tournament Problem, 

Number Sequences, 

Finite Differences)
	1.1 # 2

1.2 # 3, 13, 19, 23, 27

6.2 # 37

	Jan 24
	3 (Geom. Num. Patterns, Even/Odd Numbers)
	1.2 # 5, 7, 30, 33, 37, 38

	Jan 29
	4 (Using Algebra Pieces)
	1.1 # 3, 4

1.3 # 23, 33

	Jan 31
	5 (Linear Functions)
	2.2 # 1, 11, 13, 17, 23

	Feb 5
	6 (Scatterplots)
	7.1 # 39, 41, 42

	Feb 7
	7 (Sticks and Bundles)
	3.1 # 28b, #29a

	Feb 12
	8 (Base Conversions)
	3.1 # 9, 10a, 11, 12b, 13, 14b, 28a,c,d, 29b,c

	Feb 14
	9 (Add/Subtract in Bases)
	3.2 # 3a, 4, 5, 7

	Feb 19
	10 (Base Representations, Base Twelve and Eleven)
	3.1 # 10b, 12a, 14a, 29d; Repeat these 4 problems in Base Eleven

3.2 # 3b, 6

	Feb 21
	11 (Numeration Systems)
	3.1 # 15, 17, 19; Repeat #15 and 17 in the Chinese-Japanese System

	Feb 28
	12 (Addition Alg./Prop.)
	3.2 # 13, 15, 19, 24

	Mar 5
	13 (Subtraction Alg./Prop.)
	3.2 # 17, 18, 21, 23, 25, 27

	Mar 7
	14 (Multiplication in Bases)
	3.3 # 5, 6, 9, 11

	Mar 19
	15 (Multiplication Alg./Prop.)
	3.3 # 13, 15a,c, 17, 19, 21, 23, 57, 58

	Mar 21
	16 (Division in Bases)
	3.4 # 1, 2, 7, 8, 9, 11

	Mar 26
	17 (Division Alg./Prop.)
	3.4 # 3, 5, 13, 19, 21, 23b, 27

	Mar 28
	18 (Integers - Black/Red)
	5.1 # 9, 11, 12, 13, 14, 21, 23, 25, 27, 29

	Apr 4
	19 (Factors, Multiples, Divisibility)
	The | symbol is read as "divides" and means "is a factor of."

4.1 # 3, 5, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 25, 27, 29, 31

	Apr 9
	20 (Primes, GCF, LCM)
	4.2 # 1, 3, 7, 9, 11, 13, 15, 18, 19, 25

	Apr 11
	21 (Terminating and Repeating Decimals)
	6.1 # 21, 23, *25*, 39, 49

6.2 # 13

	Apr 16
	22 (Irrational Numbers)
	6.4 # 1, 3, 5, 7, 33

	Apr 18
	23 (Base Four "Basimals")
	Finish charts and find patterns

	Apr 23
	24 (Fraction Bars)
	5.2 # 3, 5, 7, 8, 9, 21a,b, 23

5.3 # 5, 7, 19, 21, 35

	Apr 25
	25 (Decimal Squares)
	6.1 # 7, 13, 15, 17, 19, 37, 38

6.2 # 3, 5, 7, 15, 29 

	Apr 30
	26
	Review for Final Exam


Check your answers to odd problems in the back of the textbook and your answers to even problems in the handouts provided in your course materials.  

