MATH 377 – MATHEMATICAL PROCESSES – SPRING 2010
Section 1, TR 1:00-2:40, Cheek 4

Dr. Lynda M. Plymate, Cheek 27M, 836-4152

LyndaPlymate@MissouriState.edu; http://math.missouristate.edu/Lynda_Plymate.htm
OFFICE HOURS: 10-11, 3-5 (TR), 10-12 (most MW), or by appointment. Please stop by for individual help.
Electronic Blackboard RESOURCE: http://blackboard.missouristate.edu (Search under MTH377-Sp10-001) 
Resources and Materials:


Applied Calculus, Dennis Sentilles, W. H. Freeman, Advanced Draft Copy.



Interactive Calculus Tools, J. M. McDill, A. M. Rash, & H. Hohn, W. H. Freeman, Advanced Draft Copy.


TI-89 symbolic calculator (on loan during course), CBL, CBR & TI Graph-Link (available when needed)



Student needs a computer storage disk or flashdrive, and an Internet/e-mail account. 

Course Description and Purpose:  3 (2-2) S

Prerequisite: MTH 135 and MTH 343.  This course examines both finite and infinite mathematical processes used when solving problems involving discrete or continuous data.  As an activity-based and laboratory-centered course, these processes are to be explored in the context of real-world applications.  Communication of mathematical concepts and solutions to problems using technology, as well as paper and pencil procedures, is a continuing theme.  This course is for the middle school education major who chooses mathematics as an area of subject matter concentration and elementary education majors with an emphasis area in mathematics.  The course connects experiences from the concepts of numbers, algebra, geometry, and data analysis to those of the calculus. This course cannot be used as a mathematics elective for the math major or minor. Specific areas of study include:

· Conjecture to Generalization

· Graphing Processes (interpret graphs, solve problems, geometric transformations)

· Iterative Processes (with numbers, geometry, algebra, algorithms)

· Analytic Processes (polynomial, exponential, logarithmic, trigonometric functions and transformations)

· Model Change of Discrete Real-World Phenomena (sets, data analysis, simulations, matrices, networks, recursion)

· Infinite Processes (series, limits and continuity, rates of change)

· Model Change of Continuous Real-World Phenomena (derivatives, optimization, curve-sketching, related rates of change, integration, area between curves, indefinite integral, volumes of solids of revolution, Fundamental Theorem of Calculus)

· Differential Equations (simple harmonic motion, exponential growth/decay)

Course Objectives:  In preparing prospective elementary and middle school teachers to make professional teaching decisions, this course is designed with the following objectives in mind:  (These objectives are linked to the general learning outcomes in the Conceptual Frameworks (CF) of the MSU Professional Education Unit, to the MoSTEP (MO) quality indicators, and to the Mathematics Specialty Area (MA) quality indicators for elementary and middle school teachers.)

1.
to develop/enhance problem solving and reasoning abilities (CF 2, 4) (MO 1.1.2.1.1, 1.1.2.1.2, 1.1.2.7.1) (MA 1.1, 1.3, 1.4, 1.6),

2.
to enhance the ability to communicate mathematical processes and connections with others (CF 2, 4) (MO 1.1.2.1.1, 1.1.2.1.2, 1.1.2.7.1) (MA 1.2, 1.3, 1.5, 1.6),

3.
to increase confidence and expertise in the use of technology in the learning of mathematics (CF 5) (MO 1.1.2.1.1, 1.1.2.1.2) (MA 1.4, 1.10, 1.11, 1.12, 1.13),
4.
to investigate discrete mathematics concepts such as sets, sequences, matrices, networks, recurrence relations, counting techniques, probability and statistics (CF 2, 6) (MO 1.1.2.1.1, 1.1.2.1.2) (MA 1.7, 1.9, 4.1, 4.2, 4.4, 7.1, 7.2, 7.3, 7.4, 7.5), 
5.
to enhance the understanding of mathematical concepts that serve as a foundation for the study of calculus, including functions, graphs, series, and topics from analytic geometry (CF 2, 6) (MO 1.1.2.1.1, 1.1.2.1.2) (MA 1.7, 1.8, 1.9 3.6, 5.4, 5.5, 5.6, 5.7), and
6.
 to develop the basic concepts of limits, differential and integral calculus, and elementary differential equations (CF 2, 5, 6) (MO 1.1.2.1.1, 1.1.2.1.2) (MA 1.7, 1.8, 1.9, 8.2, 8.3, 8.4). 

Important Dates: 
1/18
Martin Luther King Holiday – No Classes

2/4
Exam 1 (Thursday)

2/15
President’s Day Holiday – No Classes

2/25
Special Project 1 (Apply Iteration/Discrete Mathematics) – Draft Due (Thursday)

3/4
Exam 2 (Thursday)

3/9
Spring Break (3/6-3/14) – No Classes

3/18
Special Project 1 – Final Paper Due (Thursday)

3/23
Grading Options Deadline (with automatic “W” grade) – Tuesday

4/1
Spring Holiday (4/1-4/2) – No Classes

4/14
Pummill Math Relays (Wednesday) – Your help is requested (for extra credit)
4/15
Exam 3 (Thursday)

4/30
Last Drop Day (Friday)
5/11
Final Exam (1:15-3:15 in Cheek 4) – Tuesday (New Content and Special Project 2 Problems)
Assessments Toward the Course Grade (Total 600 points):
Students will be assessed on both their understanding of (knowledge) mathematics concepts and ability to “do” (performance) mathematics.  Authentic assessment using tools and methods consistent with instruction will be incorporated.


Three In-Class Exams @ 100 pts each (Thursdays 2/4, 3/4, 4/15) – 50.0% of grade
300


Assignments (laboratory, homework, writing, special projects), “scaled” to 150 points – 25.0% of grade
150

Special Project 1 – Paper (draft 2/25, revision 3/18) demonstrating discrete math application @ 50 pts – 8.3%
50

Final Exam (New content and Special Project 2 – calculus applications) @ 100 pts (T, 5/11, 1:15) – 16.7%
100


TOTAL
600
Points will be collected from these assessments during the semester.  Late assignments and projects will not be accepted.  Course grade will be assigned based on an appropriate percentage of these points, with grade guarantees of:


A(90%, 540 pts)
B(80%, 480 pts)
C(70%, 420 pts)
D(60%, 360 pts)
F(below 60%) 
ATTENDANCE:

Regular attendance is expected in the course and, along with class participation, will be a factor for determining final grades in borderline cases.  Class activities and discussions provide unique shared ways of thinking and understanding and are valuable experiences contributing to your teaching expertise as well as for test performance.  These experiences cannot be recovered once they are missed due to absence.   Assignments will be collected regularly during the semester and will not be accepted late.  Make-up exams will be given only for documented reasons beyond the student’s control.  Please notify me in advance of a missed exam.

ACADEMIC INTEGRITY POLICY:

You are encouraged to work with others on all laboratory and homework assignments.  Exams and projects, however, must be your own individual work.  Missouri State University is a community of scholars committed to developing educated persons who accept the responsibility to practice personal and academic integrity.  You are responsible for knowing and following the university’s student honor code, Student Academic Integrity Policies & Procedures, available at the Reserves Desk in Meyer Library or at http://www.missouristate.edu/assets/provost/AcademicIntegrityPolicyRev-1-08.pdf.  Any student participating in any form of academic dishonesty in this class will be subject to sanctions as described in this policy, including denying credit on an assignment and/or examination, receiving a failing course grade (F), or receiving a failing course grade of XF at my discretion.

Diversity Statement:  This course by its nature addresses multiple approaches to meet the needs of all learners through alternative methods of concept development, technology tools, and manipulatives.  The course also addresses historical development of, and various cultural contributions to, current mathematical thought and procedures.

Dropping the Course:  It is your responsibility to understand the University’s procedure for dropping a class. If you stop attending this class but do not follow proper procedure for dropping the class, you will receive a failing grade and will also be financially obligated to pay for the class.  For information about dropping a class or withdrawing from the university, contact the Office of the Registrar at 836-5520.  See Academic Calendars (www.missouristate.edu/registrar/acad_cal.html) for deadlines. 
Calculator Statement:  The National Council of Teachers of Mathematics recommends that students have access to calculators to facilitate mathematics learning, but under the guidance of a skillful teacher.  Therefore, students in this course are encouraged to use calculators to complete assignments and tests unless specifically instructed not to do so.

Cell Phone In-Class Policy:  As a member of the learning community, each student has a responsibility to other students who are members of the community.  When cell phones or pagers ring and students respond in class or leave class to respond, it disrupts the class.  Therefore, the Office of the Provost prohibits the use by students of cell phones, pagers, or similar communication devices during scheduled classes.  All such devices must be turned off or put in a silent (vibrate) mode and ordinarily should not be taken out during class.  Given the fact that these same communication devices are an integral part of the University’s emergency notification system, an exception to this policy would occur when numerous devices activate simultaneously.  When this occurs, students may consult their devices to determine if a university emergency exists.  If that is not the case, the devices should be immediately returned to silent mode and put away.  Other exceptions to this policy must be approved by me.
EMERGENCY RESPONSE STATEMENT:  Students who require assistance during an emergency evacuation must discuss their needs with their professors and Disability Services. If you have emergency medical information to share with me, or if you need special arrangements in case the building must be evacuated, please make an appointment with me as soon as possible. For additional information please contact the Office of Disability Services, 836-4192 (PSU 405), or Larry Combs, Interim Assistant Director of Public Safety and Transportation at 836-6576.  For further information on Missouri State University’s Emergency Response Plan, please refer to the following web site: http://www.missouristate.edu/safetran/erp.htm. 

NONDISCRIMINATION POLICY:

Missouri State University is an equal opportunity/affirmative action institution, and maintains a grievance procedure available to any person who believes he or she has been discriminated against. At all times, it is your right to address inquiries or concerns about possible discrimination to the Office for Equity and Diversity, Park Central Office Building, 117 Park Central Square, Suite 111, (417) 836-4252. Other types of concerns (i.e., concerns of an academic nature) should be discussed directly with your instructor and can also be brought to the attention of your instructor’s Department Head.   Visit the OED website at www.missouristate.edu/equity/.
DISABILITY ACCOMMODATION POLICY:

Missouri State University makes reasonable accommodation for students with physical or learning disabilities.  If you have a disability that might limit your accessibility to or affect your performance in this class, please let me know right away.  To request academic accommodations for a disability, contact the Director of Disability Services, Plaster Student Union, Suite 405, (417) 836-4192 or (417) 836-6792 (TTY), www.missouristate.edu/disability. Students are required to provide documentation of disability to Disability Services prior to receiving accommodations.  Disability Services refers some types of accommodation to the Learning Diagnostic Clinic, which also provides diagnostic testing for learning and psychological disabilities. For information about testing, contact the Director of the Learning Diagnostic Clinic, (417) 836-4787, http://psychology.missouristate.edu/ldc.
Special Project 1—Iteration / Discrete / Iterative Application (Individual, 50 Points, Draft Due 2/25, Paper Due 3/18):

You are to apply at least one discrete or iterative notion (matrices, statistics, Euclidean algorithm, networks, patterns with numbers, geometry or algebra) to some situation or problem you have faced, heard or read about from your field of interest.  A typed document (minimum of 3 pages) that clearly describes the specific situation and necessary terminology, shows all required calculations to solve the problem, references people / articles used in solving the problem, and addresses extensions / examples of the problem is expected. A draft that outlines your selected problem and how you plan to solve it is due February 25. The final paper is due March 18.
Special Project 2—Assigned Calculus Applications (Individual, 50 Points, Solutions due with your Final Exam on 5/11):

You will be asked to apply at least one notion from among the three calculus topics: limits, derivatives, and integrals.  All work to solve each problem must be a demonstration of your individual abilities, no other person (real or on the Internet) will be allowed to assist you.  You will also be asked to reference any paper or Internet resources you used to help solve or understand each problem. 
SPECIAL Project 1 Grading – Discrete/IteratiON TO SOLVE “Real” Problems

Paper Draft Due 2/25; Final Paper Due 3/18
My goal for this assignment is to encourage you to apply the notions in discrete mathematics or iteration to some situation or problem you have faced, heard about or read about.  I want this topic to be "real" for you (not just a textbook/Internet resource problem).  I will expect  a double-spaced typed document (minimum of 3 full pages) that carefully and clearly describes the situation and problem, that shows your problem requires the requested mathematics processes to solve the problem, that demonstrates your ability to use the necessary processes in the solution, and that references (using APA format) any person, course, article or text used in the formulation of or solution to the problem.  Include all definitions that I might need to understand your explanation.  Show the mathematics of the solution process.  Be sure to include examples and/or extensions that illustrate that your solution works.

This project is worth 50 points and will be distributed in the following manner:



(8 pts)  Draft (describe problem and how you plan to solve it), and on time


(6 pts)  Clear description of the situation/problem, with needed definitions


(6 pts)  Discrete math /calculus as the appropriate tool to address/solve the situation/problem



(12 pts)  Correct mathematics demonstrated in the solution process and examples to support results


(6 pts)  References (ideas, people, articles, text, solution assistance) – APA style (see below)



(12 pts)  Writing style (grammar, spelling, format, transitions, length), and on time

Samples of APA (American Psychological Association) References:  [underlining & italicizing are equivalent.]

Andersen, P. A., & Guerrero, L. K.  (1989).  Avoiding communication: Verbal and nonverbal dimensions of defensiveness.  Paper presented at the Annual Meeting of the Western Speech Communication Association.  Spokane, Washington, February.  (ERIC Document Reproduction Service No. ED 304 727)
Bauersfeld, H.  (1988).  Interaction, construction and knowledge.  Alternative perspectives for mathematics education.  In T. Cooney & D. Grouws (Eds.),  Effective mathematics teaching (pp. 27-46).  Reston, VA: National Council of Teachers of Mathematics.
Flanders, N.  (1970).  Analysing teaching behaviour.  London:  Addison Wesley.
Miller, L. D.  (1991).  Writing to learn mathematics.  Mathematics Teacher, 84 (7), 516-521.

Morton, L. S.  (1993).  Verbal communication in college algebra classrooms:  Quality, patterns and relationship to student performance.  (Doctoral dissertation, University of Missouri–Columbia, 1993).  Dissertation Abstracts International, DA9412505, 54(11), p. 4021-A.
National Council of Teachers of Mathematics.  (2000).  E-Standards: Standards for grades 9-12 [Online].


Available:  http://standards.nctm.org/protoFINAL/chapter7/introduction.html. [2003, July 23].

Noddings, N.  (1989). Theoretical & practical concerns about small groups in mathematics.  Elementary School Journal, 89, 607-623.
Plymate, L. M.  (2007, March).  Discussion about the use of calculus in solving real-life situations.
Plymate, L.  (2000).  MCTM Elementary Mathematics Contest: State finals competition and results, [Online].

Available: http://math.missouristate.edu/~lynda/state00.html [2003, July 23]. 

Webb, N. M.  (1991).  Task-related verbal interaction and mathematics learning in small groups.  Journal for Research in Mathematics Education, 22 (5), 366-389.
REVIEW & RESOURCES FOR MATHEMATICAL PROCESSES BEFORE BEGINNING CALCULUS
Finite Processes (like Euclidean Algorithm)

Infinite Processes (like limit of a sequence of numbers)

Discrete Processes (like finding solutions for Diophantine Equations)

Continuous Processes (like finding linear functions and models for real-time data)

Factoring – why study it?

 
Prime factors (Math 130, 135, 320)


Scaling using ratios (Math 130, 135, 320)


Zeros of a polynomial function (Math 130, 135)


Profit versus loss (Math 135)


Maximizing and minimizing (Math 135)

Iteration – study patterns, convergence, divergence, limits


Numbers:



Square roots (Math 130, 135, 320)



*Continued fractions



Golden ratio (Math 130, 135, 320, 360)



Fibonacci numbers (math 130, 135 320)



Sequence of numbers (Math 130, 135, 320)


Geometry:



Logo programs (Math 360)



Golden rectangle (math 130, 135, 360)



Lines as models (Math 343, 360)


Algebra:



Linear expressions (Math 130, 135, 320) – Converges to a limit or diverges (Math 135)
Euclidean Algorithm


Find the gcd of two numbers (Math 130, 135, 320)


*Write the gcd of two numbers as a linear combination of those two numbers

Diophantine Equations


*Find a particular solution; all solutions; all positive solutions
Probability


Permutations  P(n,r) = n! / (n-r)! (Math 130, 135, 320, 343)


Combinations  C(N,R) = n! / (n-r)!(r)! (Math 130, 135, 320, 343)


Binomial Distribution (find the probability that exactly r things will happen in n events) (Math 130, 135, 343)


Pascal’s Triangle (Math 130, 135, 320)


Expected Value (Math 130, 320, 343)

Statistics


Scatterplots and box plots (Math 130, 343)


Relationships described with Pearson r coefficient (Names direction, form, strength toward a line) (Math 130, 343)


Find slope and intercepts of a line of best fit (Math 130, 343)


Write the equations of the regression line (continuous model for discrete data) (Math 130, 343)


Predict outcomes for an x-value not included in the data set (Math 130, 343)


Test hypothesis of equal means (using a t-test) (Math 343)

Laboratory Experiences


*Use of TI-89 to … (See the instructional manual for the TI-89 calculator)



Demonstrate iteration (2nd-answer feature)



Graph lines (of best fit) and plots (scatterplots, box plots)

RESOURCES: Look for topics above in the following texts, except those denoted with *

Math 130 Text: Mathematical Ideas, 10th Ed.  2004. Miller, Heeren, Hornsby.  Harper-Collins.

Math 135 Text: College algebra, 7th Ed.  1997.  Lial, Hornsby, Schneider.  Addison-Wesley.
Math 320/360 Text: A Problem Solving Approach to Mathematics for Elementary School Teachers, 9th Ed.  2007.  Billstein, Libeskind, Lott.  Addison-Wesley.

Math 320/360 Workbook:  Foundations of Mathematics for Teachers; Laboratory Activities Incorporating Technology and Manipulatives.  2009.  Killion, Paul, Plymate, Campbell, Ashley, Ragan.  Bent Tree Press.

Math 343 Text:  The Basic Practice of Statistics, 4th Ed.  2007.  Moore,  Freeman.
