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Graduate Curriculum Committee Course Proposal Form
For Courses Numbered 6000 and Higher

 Note: Before completing this form, please carefully read the accompanying instructions.

1.  Course prefix and number:                                   
                2.  Date:                                              
3.  Requested action: 

	X
	New Course

	
	Revision of Active Course

	
	Revision & Unbanking of a Banked Course

	
	Renumbering of an Existing Course from 

	
	          from 
	#
	to
	#


4.  Method(s) of delivery (check all boxes that apply for both current/proposed and expected 



future delivery methods within the next three years):

Current or













Expected
  


Proposed Delivery












Future Delivery  


Method(s): 













Method(s):
	
	
	On-campus (face to face)
	
	

	
	
	Distance Course (face to face off campus)
	
	

	X
	
	Online (delivery of 50% or more of the instruction is offered online)
	
	X


5.  Justification (must cite accreditation and/or assessment by the graduate faculty) for new course or course revision or course renumbering:

	Hiring high school teachers of mathematics is the most difficult hiring task for North Carolina school districts. To meet the request of the General Administration of the UNC system (asking ECU to double the production of teachers of mathematics), the graduate faculty of the mathematics education area proposes a new program of preparation, of which this course is a part. To meet this demand for more teachers, the mathematics education area is turning to an alternative program to augment the existing undergraduate licensure program. MATE 6150 will be one of five core courses in this alternative licensure program for high school mathematics. The content of this course and its companion MATE 6140 will provide a foundation for the high school teaching of functions and analysis.


6.  Course description exactly as it should appear in the next catalog: 

	MATE 6150. Functions and Analysis for Teachers II (3) P: MATE 6140. Specialized mathematical knowledge necessary to support the successful teaching and learning of exponential, logarithmic, trigonometric and other special functions.


7.  If this is a course revision, briefly describe the requested change:

	



8.  Graduate catalog page number from current (.pdf) graduate catalog:

9.  Course credit:

	Lecture Hours
	3
	Weekly
	OR
	
	Per Term
	Credit Hours
	3
	s.h.

	Lab
	
	Weekly
	OR
	
	Per Term
	Credit Hours
	
	s.h.

	Studio
	
	Weekly
	OR
	
	Per Term
	Credit Hours
	
	s.h.

	Practicum
	
	Weekly
	OR
	
	Per Term
	Credit Hours
	
	s.h.

	Internship
	
	Weekly
	OR
	
	Per Term
	Credit Hours
	
	s.h.

	Other (e.g., independent study) Please explain.
	
	

	Total Credit Hours
	3
	s.h.

	20


10.  Anticipated annual student enrollment: 

11.  Affected degrees or academic programs:

	Degree(s)/Program(s)
	Current Catalog Page
	Changes in Degree Hours

	MAT
	163-164
	None


12.  Overlapping or duplication with affected units or programs:

	X
	Not applicable

	
	Notification & response from affected units is attached


13.  Council for Teacher Education (CTE) approval (for courses affecting teacher education):

	
	Not applicable

	X
	Applicable and CTE has given their approval.


14.  Service-Learning Advisory Committee (SLAC) approval 
	X
	Not applicable

	
	Applicable and SLAC has given their approval. 


15.  Statements of support: 

a. Staff

	
	Current staff is adequate

	X
	Additional staff is needed (describe needs in the box below):

	
	The existing faculty have the requisite expertise necessary for successfully offering this course. The letters of support from the Dean of the College of Education and Chair of the Department of Mathematics, Science, and Instructional Technology Education address their willingness to adjust staffing including the hire of lecturers when necessary to enable the graduate faculty to cover the offering of an MAT in Mathematics.


b. Facilities

	X
	Current facilities are adequate

	
	Additional facilities are needed (describe needs in the box below):

	
	


c. Library
	X
	Initial library resources are adequate

	
	Initial resources are needed (in the box below, give a brief explanation and an estimate for the cost of acquisition of required initial resources):

	
	


d. Unit computer resources

	X
	Unit computer resources are adequate

	
	Additional unit computer resources are needed (in the box below, give a brief explanation and an estimate for the cost of acquisition):

	
	


e. ITCS resources

	X
	ITCS resources are not needed

	
	The following ITCS resources are needed (put a check beside each need):

	
	
	Mainframe computer system

	
	
	Statistical services

	
	
	Network connections

	
	
	Computer lab for students

	
	
	Software

	
	Approval from the Director of ITCS attached 


16.  Course information (see: Graduate Curriculum and Program Development Manual for instructions):

a. Textbook(s) and/or readings: author(s), name, publication date, publisher, and city/state/country

	Mathematical Proficiency with Analysis and Functions
One of the following:
· Blitzer, Robert. (2010). Precalculus Essentials. Upper Saddle River, NJ: Pearson.
· Gustafson, R. David and Peter D. Frisk. (1991). Functions and Graphs. Pacific Grove, CA: Brooks/Cole.

· Stewart, J., L. Redlin, and S. Watson. (2001). Algebra & Trigonometry. Pacific Grove, CA: Brooks/Cole.

· Larson, R. & R. P. Hostetler. (2004). Precalculus. Boston, MA: Houghton-Mifflin.
· Larson, R., R. P. Hostetler, & B. H. Edwards. (2001). Precalculus with Limits: A Graphing Approach. Boston, MA: Houghton-Mifflin

	Mathematical Proficiency in Teaching Analysis and Functions
Selected chapters in:
1. National Council of Teachers of Mathematics. (2000). Principles and standards for school mathematics. Reston, VA: Author.

2. National Council of Teachers of Mathematics (2009) Focus in high school mathematics: Reasoning and sense making. Reston, VA: Author

3. Kilpatrick, J., Martin, W. G., & Schifter, D. (2003). A research companion to Principles and Standards for School Mathematics. Reston, VA: National Council of Teachers of Mathematics.

4. Wilson, P. S. (Ed.). (1993). Research ideas for the classroom: High school mathematics. New York: Macmillan.


b. Course objectives for the course (student – centered, behavioral focus)
	As a result of this course, students will be able to:
1. Develop and elaborate on the concepts of secondary school Algebra, Advanced Functions and Modeling, Precalculus, and Calculus. 

2. Apply appropriate functions (Exponential, Logarithmic and Trigonometric) to real world investigations.

3. Analyze and evaluate approaches to teaching and learning Algebra, Advanced Functions and Modeling, Precalculus, and Calculus (using real world scenarios and technology) appropriate to secondary school and evaluate various state and national curricula for these topics.

4. Develop one or more grade- and topic-appropriate lesson plans consistent with modern curricular standards.

5. Develop a comparative scope and sequence of topics in Algebra, Advanced Functions and Modeling, Precalculus, and Calculus with national and state standards.

6. Demonstrate how to support high school students’ use of technology to model and solve a variety of problems.

7. Demonstrate understanding and use of the processes of problem solving, reasoning and proof, communication, connection, and representation as the foundation for the teaching and learning of mathematics through various assignments associated with mathematical content, teaching and learning.
8. Demonstrate expertise in mathematical topics associated with Algebra, Advanced Functions and Modeling, Precalculus, and Calculus in the Praxis II Secondary Mathematics Exam.


c. Course topic outline
	Development of Mathematical Proficiency in the Teaching of Exponential, Logarithmic and Trigonometric Functions:

1. Student Synthesis of Non Polynomial Functions via its Structural Attributes; The History and Nature of Exponential, Logarithmic and Trigonometric Functions; The Learning and Teaching of Non Polynomial Functions

2. Enhancing Student Understanding and Practices regarding: Exponential, Logarithmic and Trigonometric Functions: Composition of Functions and Inverse Functions: Transformation of Functions: Evaluating Student Understanding through the Five Levels of the SOLO Taxonomy

3. Investigating Student Conceptions, Misconceptions and Errors Regarding: Composition of Functions and Inverse Functions: Exponential Functions: Logarithmic Functions: Trigonometric Functions

4. Building Student Understanding Through Experiential Learning: The Role of Number Systems in the Solution of Functions; Curve Fitting involving Exponential, Logarithmic and Trigonometric Functions

5. Using the SOLO Taxonomy to Advance Student Understanding from one level to another: Connections among Function Representations 

6. Technology Software as Investigative, Problem Solving and Instructional Tools For Functions: Transformations of Functions; Multiple Function Representations: Translations Across Function Representations

7. Helping Students to See, Appreciate and Use Functions: Applications of Exponential, Logarithmic and Trigonometric Functions; Real World Applications of Function Composition and Function Inverses    

8. Connections to Cognition, Levels of Understanding:  Conceptual Calculus: Conic Sections: Right Angle Trigonometry


d. List of course assignments, weighting of each assignment, and grading/evaluation system for determining a grade

	Products and Percent Weight

I. Encyclopedia of Functions Project Part II   40% -  Objectives 1, 2, 3, 4, 5, 6, 8 
II. Assignments (includes lesson plans)          30%  - Objectives 4, 5, 6
III. Quizzes and Exams                                     30% - Objectives 1, 2, 3, 4, 5, 7, 8
Evaluation

90%-100%
A

80%-89% 
B

70%-79% 
C

0%-69% 
F

	Encyclopedia of Functions Project
This project will address many of the technological experiences necessary for preservice teachers. Depending on the format of their project, students will be using the internet, equation editors, graphing applets, word processors, and presentation software. This project will also connect aspects of the course to the North Carolina Standard Course of Study and the North Carolina Teaching Standards. It is important to note that this is the second part of a project that began the preceding course, MATE 6140 Functions and Analysis for Teachers I.

Function List: The following functions will be addressed in the Encyclopedia of Functions Project, Part II: Power Functions (Integral and Fractional Exponents); Exponential and Logarithmic Functions; Logistic Functions; Trigonometric Functions; Absolute Value Functions; Greatest Integer (Step) Functions; Piece-wise Defined Functions; Composite Functions; Even and Odd Functions; Inverse Functions; Monotonic Functions; Periodic Functions 

Mathematical Content: For each assigned function, the student will develop an Educational Encyclopedia article discussing (minimally) the following aspects of the function, its graph, and respective applications.

1.
Graph(s) of the function; Description of the Behavior/Shape of the graph;

2.
Domain, Range, Roots, Asymptotes, and Periodicity (when they exist);

3.
Connections with Real World Applications; Investigations/Problems.

North Carolina Standards Content: At the end of their project, students will need to add a few paragraphs of reflection that discuss how their project connects to the North Carolina Standard Course of Study for Secondary Mathematics and the North Carolina Teaching Standards. Through this exercise, they will become increasingly familiar with the content of these standards documents and will become more adept at creating materials in line with and for the purpose of fulfilling these standards.

Format: Great latitude will be given for the style chosen for the Encyclopedia. Although its entire format will be electronic in nature, groups will be able to be very creative in the development of the Encyclopedia. No one standard form is required. For instance, while some may wish to use MS Word as the foundation for their Encyclopedia, others may prefer to use MS PowerPoint. Most importantly, in the end, all articles are combined into a cohesive, synchronous whole that uses the same style in each article.

All Encyclopedia articles will be produced using MS Word, MS PowerPoint, MS Excel, TI Interactive, Geometer’s Sketchpad, Microsoft Math, or some combination of these products or other commonly recognized software products. Equation editors within these packages will be used to produce all equations. All graphs will be created through mathematical software. Some files may be created to be interactive for the user.

Evaluation of the Encyclopedia contributions: The grade for the project will be based upon:

20 points for the Mathematical Content and Correctness

10 points for the Problems and Applications

10 points for the Quality of Presentation

The Encyclopedia provides instructional materials for future math teachers that are interesting to them and that they may use in the future mathematics classes they teach.
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