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PROPOSAL FORM
A. Cover page	scroll over blue text to see further important instructions: [if not working select “COMMents on rollover” in your Word preferences under view] please read these.
N.B. ALL numbered categories in section (A) must be completed. Please do not use highlight to select choices within a category but simply delete the options that do not apply to your proposal (e.g. in A.2 if this is a course revision proposal, just delete the creation and deletion options and the various program ones, so it reads “course revision”) Do not delete any of the numbered categories—if they do not apply leave them blank. If there are no resources impacted, please put “none” in each A. 7 category. 
	A.1. Course or program
	[bookmark: Proposal]MATH 461W Seminar in Mathematics
	[bookmark: _MON_1418820125][bookmark: affecred]

	Replacing 
	[bookmark: Ifapplicable]
	

	A. 1b. Academic unit

	Faculty of Arts and Sciences 
	

	A.2. Proposal type
	[bookmark: type][bookmark: deletion]Course: revision 

	

	A.3. Originator
	[bookmark: Originator]John Burke
	Home department
	[bookmark: home_dept]Department of Mathematical Sciences/Department of Educational Studies

	A.4. Context and Rationale Must include additional information listed in smart tip for all new programs. If online course or program, you need to explain what mode(s) you plan to use and why you need that specific delivery. 
	[bookmark: Rationale]In order to accommodate revisions to the Mathematics Secondary Education B.A. program (which are detailed in a separate proposal), the Department of Mathematical Sciences is proposing to revise MATH 461W. The goal is to have MATH 461W replace the MATH 458W requirement in the Mathematics Secondary Education B.A. program. The topics covered in MATH 458W were required by the National Council of Teachers of Mathematics (NCTM) Standards for Preparation of Secondary Mathematics Teachers but no longer are. Additionally, MATH 458W has had a recent history of being significantly under-enrolled. MATH 461W does not have that same history. By combining the cohorts taking MATH458W (only Mathematics Secondary Education B.A. majors) with the cohort taking MATH 461W we expect a more fully enrolled course in the year to come. 

More importantly, the Mathematics Secondary Education B.A. program does not fully meet all NCTM Standards for Preparation of Secondary Mathematics Teachers currently. Standard 1a) Essential Concepts in Number states: 

“Often unstated assumptions of high school mathematics that the real numbers exist and satisfy the same properties of operations as the rational numbers. Teachers need to know how to prove what is unstated in high school in order to avoid false simplifications and to be able to answer questions from students seeking future understanding”(page 8). 
And:

“[Teaching] Candidates engage with properties of number systems and explore the differences in the properties of rational numbers and real numbers. The set of real numbers and its subsets are explored looking at the structures of countable and continuous number systems”(page8). 

Unfortunately, there are currently no mathematics undergraduate course offerings that could be used to meet this standard. Thus, we are proposing to add the needed content to satisfy this standard to MATH 461W. In order to retain the important role MATH 461W plays in the Mathematics B.A. program and include the missing content to meet NCTM standards, MATH 461W will move from a 3-credit course to a 4-credit course. MATH 458W was a 4-credit course and having MATH 461W as a 3-credit course made MATH 461W an outlier among upper-level Mathematics courses.  In order to have this vital course meet the needs of both programs without disrupting its significance and importance as a capstone/writing in the discipline course, it is necessary to make the change from 3-credits to 4-credits. 

This revision is a significant step toward a longer-term goal of having the mathematics content courses in the Mathematics B.A. and the Mathematics Secondary Education B.A. programs closely aligned. In the near future (possibly next year), the plan is to design a 4+1 B.A. to M.A.T. program in Mathematics Secondary Education. In order to design such a program, it will be necessary to have the courses that are part of the Mathematics B.A. satisfy all (or nearly all) of the NCTM standards for mathematics secondary teacher certification. 

Lastly, to meet the needs of the Mathematics Secondary Education B.A. program, MATH 461W will change from being offered in the Spring semester to being offered in the Fall semester. This change can be accommodated in the Mathematics B.A. program. To accommodate this change the prerequisites for the course have been changed. These proposed new prerequisites ensure that student has a similar content background as before while still ensuring that students take the course at a time in their program appropriate for a capstone experience. 

In summary, if this proposal (along with the related proposal to revise the Mathematics Secondary Education B.A. program) is passed, then
1) The need to run a course with a recent history of being significantly under-enrolled will end. 
2) The Mathematics Secondary Education B.A. program will meet all NCTM standards for Preparation of Secondary Mathematics Teachers (which it currently does not). 
3) The Mathematics B.A. program will have a course that covers an interesting topic for mathematics majors which no current course covers. 
4) The mathematics content courses for both the Mathematics B.A. and the Mathematics Secondary Education B.A. programs will become more closely aligned which will pave the way for the creation of a 4+1 B.A. to M.A.T. program in Mathematics Secondary Education in the near future (potentially next year). 
5) A student could potentially complete both a Mathematics B.A. and a Mathematics Secondary Education B.A. within 4 years. (Please see the proposal for revisions to the Mathematics Secondary Education B.A. program.)

	A.5. Student impact
Must include to explain why this change is being made?
	[bookmark: student_impact]Students in the Mathematics Secondary Education B.A. program will now have the program meet all of the NCTM Standards for Preparation of Secondary Mathematics Teachers. 
Students will no longer have to deal with the uncertainty of whether or not a course required in their program will run (or if it will have to run as an independent study). 
Students in this program can much more easily complete a Mathematics B.A. program also. 

	A.6. Impact on other programs 
	[bookmark: prog_impact]None (other than both Mathematics and Mathematics Secondary Education). This will raise the total credits of the Math BA from 48-51 to 49-52, but this revised course contains useful additions.

	A.7. Resource impact
	Faculty PT & FT: 
	None

	
	Library:
	None

	
	Technology (for in person delivery)
The VP of Information Services should be consulted prior to submission and their acknowledgement signature included.
	None



	
	Technology: (for online delivery. Must be RIC supported)
The VP of Information Services should be consulted prior to submission and their approval signature included.
	
None

	
	Facilities:
	None

	A.8. Semester effective
	[bookmark: date_submitted]Fall 2024
	 A.9. Rationale if sooner than next Fall
	[bookmark: Semester_effective]

	A.10. INSTRUCTIONS FOR CATALOG COPY:  Use the Word copy versions of the catalog sections found on the UCC Forms and Information page. Cut and paste into a single file ALL the relevant pages from the college catalog that need to be changed. Use tracked changes feature to show how the catalog will be revised as you type in the revisions. If totally new copy, indicate where it should go in the catalog. If making related proposals a single catalog copy that includes all changes is preferred. Send catalog copy as a separate single Word file along with this form.

	A.11. List here (with the relevant urls), any RIC website pages that will need to be updated (to which your department does not have access) if this proposal is approved, with an explanation as to what needs to be revised:

	A. 12 Check to see if your proposal will impact any of our transfer agreements, and if it does explain in what way. Please indicate clearly what will need to be updated, including any changes in prefix numbers/titles for TES.

	A. 13 Check the section that lists “Possible NECHE considerations” on the UCC Forms and Information page and if any apply, indicate what that might be here and contact Institutional Research for further guidance.





B.  NEW OR REVISED COURSES FOR WHICH FULL CONTACT HOURS ARE MET IN PERSON and listed as such in the catalog. If the course will be also taught in other modes just fill out the questions that are noted at the top of sections C and/or D, as applicable.  Please note, that while the UCC requests information about a course’s modality, approval of the proposal does not constitute approval of any specific faculty to teach the course using that modality—that needs to be approved within the department/school.
DELETE SECTION B. IF THE PROPOSAL DOES NOT INCLUDE A NEW OR REVISED IN-PERSON COURSE. AS IN SECTION A. DO NOT HIGHLIGHT BUT SIMPLY DELETE SUGGESTED OPTIONS NOT BEING USED. ALWAYS FILL IN B. 1 AND B. 3 FOR CONTEXT. NOTE: COURSE LEARNING OUTCOMES AND TOPICAL OUTLINES ONLY NEEDED FOR NEW OR SUBSTANTIALLY REVISED COURSES.
	
	Old (for revisions only)
ONLY include information that is being revised, otherwise leave blank. 
	New
Examples are provided within some of the boxes for guidance, delete just the examples that do not apply.

	B.1. Course prefix and number 
	[bookmark: cours_title]MATH 461W
	MATH 461W

	B.2. Cross listing number if any
	
	

	B.3. Course title 
	[bookmark: title]Seminar in Mathematics 
	Seminar in Mathematics 

	B.4. Course description 
	[bookmark: description]Students analyze, synthesize and expand on mathematics learned in preceding courses, culminating in a substantial project and presentation. 

This is a Writing in the Discipline (WID) course.
	Students analyze, synthesize, and expand on mathematics learned in preceding courses, culminating in a substantial project and presentation. A study of the real number system and its properties is undertaken. 

This is a Writing in the Discipline (WID) course. 

	B.5. Prerequisite(s)
	[bookmark: prereqs]MATH 441 and prior or concurrent enrollment in MATH 432
	MATH 315 and prior or concurrent enrollment in Math 441

	B.6. Offered please read the screen tips to do this correctly, alternate years needs to be assigned odd/even, and a specific semester.
	Spring 

	Fall 


	B.7. Contact hours 
	[bookmark: contacthours]3
	4

	B.8. Credit hours
	[bookmark: credits]3
	4

	B.9. Justify differences if any
	[bookmark: differences]



	B.10. Grading system 
	Letter grade
	Letter grade

	B.11.  Type of course 
	[bookmark: instr_methods]Lecture 
	Lecture 

	B.12.  CATEGORIES
       12. a. How to be used
	[bookmark: required]Required for Mathematics B.A. major 
	Required for Mathematics B.A major.
Required for Mathematics Secondary Education B.A. major. 
Required for Secondary Mathematics teacher Certification. 

	       12 b. Is this an Honors  
        course?
	NO
	NO

	       12. c. General Education
          N.B. Connections must include at            
          least 50% Standard Classroom
          instruction.
	[bookmark: ge]NO  

	NO 


	       12. d.  Writing in the 
       Discipline (WID)
	YES 
	YES

	B.13. How will student performance be evaluated? 
	[bookmark: performance]Attendance | Class participation | Exams | Presentations |Papers | 
Class Work | Quizzes | Projects 
	Attendance | Class participation | Exams | Presentations |Papers | 
Class Work | Quizzes | Projects

	[bookmark: class_size]B.14 Recommended class-size
	
	

	B.15. Redundancy statement
	[bookmark: competing]NA
	NA

	B. 16. Other changes, if any
	



	B.17. Course learning outcomes: List each one in a separate row
	Professional Org.Standard(s), if relevant
	How will each outcome be measured?

	[bookmark: outcomes]Students will identify connections between various fields of mathematics. 
	
	Through selected readings, lectures, class discussions, presentations, student papers, and projects as well as formative assessments (such as quizzes and exams). 

	Students will be able to read and comprehend a research article in mathematics 
	
	Through assigned readings, corresponding written assignments, class discussions, and papers. 

	Students will explore mathematical topics which are beyond those covered in prior undergraduate mathematics courses.
	
	Through carefully selected advanced topics introduced through lectures and readings as well as corresponding formative assessments (such as quizzes and exams).  

	Student will develop their mathematical writing maturity in formal proof writing and expository writing though a process of drafting and revising their writing based on peer and instructor feedback. 

	
	Through written assignments which undergo a multi-stepped process of drafting and revising. 

	Student will be able to compare and contrast the properties of the real number system and the rational number system as well as formalize the manner in which the rational numbers constitute a subsystem of the real numbers.
	
	Through the coverage of the ‘Properties of Real Numbers’ topics described below in conjunction with formative assessments (such as quizzes and exams) on the topic. 



	B.18. Topical outline: DO NOT INSERT WHOLE SYLLABUS, JUST A TWO-TIER TOPIC OUTLINE suitable for the contact hours requested. Proposals that ignore this request will be returned for revision.

	[bookmark: outline]The instructor will cover the following topic (1 credit hour’s worth). 

Properties of Real Numbers
       a) A comparison of the properties of the real number system and the rational number system.
       b) Density of the rational numbers within the real numbers. 
       c) Decimal representations of the rational and irrational numbers
       d) Dedekind Cuts and/or Cauchy Sequences

The instructor will cover 3 credit hours’ worth of topics from the following list. Note the instructor is not expected to cover all such topics

1) Classical Geometry and Number Theory
	1a) Hippocrates’ Quadrature of the Lune
      1b) Euclid’s Proof of the Pythagorean Theorem
      1c) Archimedes’ Determination of Circular Area
      1d) Heron’s Formula for Triangular Area
      1e) Euclid and Infinitude of Primes

2) Geometric Constructions
	2a) Constructions of Regular Polygons
	2b) The Impossibility of Squaring the Circle
	2c) The Impossibility of Trisecting an Angle 

3) Solutions to Higher Degree Polynomials
	3a) Cardano and the Solution of the Cubic

4) Infinite Series
	4a) Harmonic series

5) Euler’s Number Theory

6) Infinite Set Theory
	6a) The Non-Denumerability of the Continuum
      6b) Cantor and the Transfinite Realm

7) The Reimann Zeta function

8) Combinatorics 
	8a) Graph Theory
              8a1) The Four-Color theorem

9) Tilings of the Plane
	9a) Penrose Tiling(s)

10) A Deeper Analysis of Irrational and Transcendental numbers. 
	10a) Proving Pi is Irrational/Transcendental
	10b) Proving Euler’s number is Irrational/Transcendental

11) Advanced Number Systems
	11a) Complex numbers
      11b) Hamiltonians
	11c) Octonions

12) Complex and/or Real Analysis

13) The Golden Ratio

14) Fractal Geometry
	14a) The Mandelbrot Set

15) Game Theory
	15a) The Prisoner’s Dilemma

16) Axiomatic Systems and Meta Mathematics 
	16a) Gödel’s Theorems 

17) Advanced Abstract Algebra





G. Signatures
· Changes that affect General Education in any way MUST be approved by ALL Deans and COGE Chair.
· Changes that directly impact more than one department/program MUST have the signatures of all relevant department chairs, program directors, and their relevant dean (e.g. when creating/revising a program using courses from other departments/programs). Check UCC manual 4.2 for further guidelines on whether the signatures need to be approval or acknowledgement.
· Proposals that do not have appropriate approval signatures will not be considered. 
· Type in name of person signing and their position/affiliation.
· Send electronic files of this proposal and accompanying catalog copy to curriculum@ric.edu to the current Chair of UCC. Check UCC website for due dates. Do NOT convert to a .pdf.

G.1. Approvals: required from programs/departments/deans who originate the proposal. THESE may include multiple departments, e.g., for joint/interdisciplinary proposals. 
	Name
	Position/affiliation
	Signature
	Date

	Dr. Quenby Hughes
	Dean of the Faculty of Arts and Sciences
	*Approved by email
	4/22/24

	Dr. Rebecca Sparks
	Chair of the Department of Mathematical Sciences
	*Approved by email
	4/22/24

	
	
	
	



G.2. Acknowledgements: REQUIRED from OTHER PROGRAMS/DEPARTMENTS (and their relevant deans if not already included above) that are IMPACTED BY THE PROPOSAL. SIGNATURE DOES NOT INDICATE APPROVAL, ONLY AWARENESS THAT THE PROPOSAL IS BEING SUBMITTED. CONCERNS SHOULD BE BROUGHT TO THE UCC COMMITTEE MEETING FOR DISCUSSION; all faculty are welcome to attend.
	Name
	Position/affiliation
	[bookmark: Signature_2]Signature
	Date

	Dr. Carol Cummings
	Dean of the Feinstein School of Education and Human Development
	*Acknowledged by email
	4/26/24

	Dr. Charles McLaughlin
	Chair of the Department of Educational Studies
	*Acknowledged by email
	4/22/24
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