A&S Committee on Curriculum and Instruction 

May 8, 2009 Approved Minutes excerpt

1. Math Major Revision (Guest: Ron Solomon)

a. Summary (Harder): (see cover letter) reviewed on 4/21 by Sciences subcommittee. Impressed with justification for major as stated in cover letter. Revision also formalizes ad-hoc changes occurring currently. Features 6 new degree tracks, the traditional track being almost identical to existing major. Applied track is different from current but is close in number of credits. 20-29 hours in foundational courses (calculus) with 37-47 hours of electives. No new courses with major but over past year, 3 new courses have been approved in anticipation of major revision (Intro to Bio Math, Intro to Financial Math, and Intro to Coding Theory and Design Theory related to Discrete track)

· Tracks vary in number of hours required and courses associated with tracks

· Bio Math and Applied tracks are directed toward closer links with the Biological and the Physical Sciences respectively

· New Financial track will help develop career opportunities for students

· Committee focused most of attention on assessment. In Math there are many sequential courses which lend themselves to assessment of student success, exit surveys, alumni surveys; Committee noted that embedded test questions are not currently used and recommends that each track have targeted assessment related to goals of tracks (see subcommittee cover letter)

b. History/Rationale (Solomon): 

· The mode of mathematics teaching developed after WWII via French Mathematicians and was very abstract in nature. Traditional track follows this and is good for training abstract mathematicians. 

· Developments over last 50 years include Computer Science (with connections to Design and Graph theory), which permits investigations by mathematicians that were not possible in the past, such as weather forecasting and  applications of mathematics to biological processes. In view of these developments, it seemed appropriate to develop these new applied tracks. 

· UCLA has developed a similar curricular structure which has been extremely successful. 

· Applied track was begun a few decades ago, but it is now appropriate to further develop these tracks to provide more flexible and varied options for students. Many colleagues in Math department have worked very hard at developing these tracks through interaction with all relevant disciplines (Applied Discrete track involves Computer Science, Applied links Math to Physical Sciences and Engineering, Biomath driven by Math/Bio Institute, which also offers internship opportunities)

c. Q: Bio/Math track p.15 requirement of Chem 121-123 and Bio 113-114 sequence and advanced Bio courses (401-402): Clarification of core versus pre-reqs: Core is Bio is 113-114 and 401-402. There is no change to proposal, 113-114 are still considered pre-reqs, 401-402 are part of core as is Math 350 and pure Math and Stats courses. Subsequent to that are elective choices (9 hours) in math, biological sciences or chemistry

d. Comment: Great proposal. Q: There are a lack of electives in Earth Sciences within Bio/Math and Applied Math yet there are many courses in ES in paleontology and climate that could enhance major for students. Can these be included? Students may design program in consultation with advisor to include electives in appropriately approved areas, such as ES. It is intended as a highly-recommended set of electives. ES to consult with Math for possible inclusion of appropriate courses.
e. Q: Can we include Atmospheric Sciences courses from Geography? How do we get courses in there that will have to be added to track and then go back through approval process? Or can elective for Applied remain a boutique for students to investigate? Proposer hopes for approval of proposal today as is, and revisions can be made later. Applied track already lists several possible options in this area.

f. Resources – with so much change is there need for new faculty? There are only 3 new (previously approved) courses included in this proposal. The proposal is rather a new organization that allow students to supplement Math courses with courses from other departments. Dept has approval for new hires in Math Biology and dept is in process of hiring for next year. In financial math, there is a shortage of faculty resources and dept has a goal of hiring new people in this area. Actuarial Science major is very popular and growing and dept wishes to address understaffing issues in near future.

g. CCI would like to approve proposal with understanding that Math will consult with other interested parties including ES and Geography as the program moves forward and will consider revisions to major track to include appropriate courses?
Motion to Approve Hubin, 2nd Trudeau

Unanimously Approved

CCI Social, Behavioral, Biological, Mathematical and Physical Sciences Subcommittee

Tuesday, April 21, 2009
1. Math Major revision
· Divided their major into 6 tracks- 2 tracks unchanged, 3 new, 1 revised

· No new courses, just dividing up what they already had

· Concurrence

· Plenty of concurrences for the new tracks, including Nationwide

· Nothing from Traditional or Education tracks, but they were not changed so concurrence is not necessary

· Assessment of the major

· Diverse and complete- exit survey, alumni survey, but no embedded questions

· The major has vertical integration with sequential prerequisites, and thus, assessment of what students have learned is achieved in subsequent courses.

· They could show how students are “prepared” for the course. The problem with that is if it was a prereq course, everyone would have taken it and there is no control group for comparison of learning.

· Embedded questions are nice but not necessary

· Much of their assessment is qualitative rather than quantitative

· Track-specific assessment (Math Ed & Financial)- there are tests for licensure or to become an actuary/risk manager (How many students will take that exam?  Can they make them take the exams?)

· Obtaining Praxis scores for Bio students is difficult; the College of Education gets aggregated scores and cannot tell who gets what scores from this school; individual students can report back

· Math Ed students should all report back their results

· Surprised at the low numbers of Math majors graduating each year

· Require sensible assessment plan for each tract.  Geography, for example, had Capstone courses for each track to assess their new majors.

· No specific learning outcomes by track, but they have overall learning outcomes that lend themselves nicely to be mapped to each track; some tracks have specific outcome measures; others are more general, e.g, attracting majors and alumni feedback

· For instance, learning outcome 1- integral and differential calc; if we bring in enough students to learn this, we have achieved it; outcome 3 is general enough to be measured for all tracks; If the alumni appreciate what they learned and attract majors seems general enough

· Bio-Math major: made numerous changes in response to BIO CC concerns, but is there some way to ask or make a learning outcome that would relate specifically to biology.  That would be different than one for the financial track.  For example:  "Explain a biological problem using quantitative concepts and models"

· Courses are not changed.  The tracks are attractive and would probably attract more majors, but if you are talking about differences between Biological systems and Physics, there should be different outcomes

· Suggestion- Provide at least 1 measurable, learning outcome that would be track-specific
· P.15- Neurology to Neuroscience on Bio-Math track, some concern over prereq changes that were to have been made in a past revision after consultation with BIO
· They do mention a history of how they have used assessment in the past

Breitenberger, Fredal- UNANIMOUSLY APPROVED WITH recommendation in bold above
MAPS Curriculum Committee

Wednesday, February 25, 2009

1. Math Major Revision

· Modeled after a proposal from Dance department for their revision to the major, responding to bullet points of approximately 30 questions to address

· Began the revision process a little over a year ago, when a proposal of a Financial degree was initiated; took a more general look at the Undergraduate degree

· 6 tracks

i. Traditional- unchanged

ii. Education- unchanged, made more transparent which courses are most appropriate for Education majors, admission to the MA in Education program, allowing secondary teaching of Math in Ohio- the math content is unchanged other than a requirement for Diff Eq dropped, and a choice between Discrete Math modeling or Diff Eq course; clarifies existing option

iii. Applied- existed but had different required courses from traditional track; for sake of clarity the differences were made more transparent; significantly changed- previously it was not coherent at the elective level, spelling out more carefully sample schedules and specific “tracks” applied to multiple disciplines

iv. Applied Discrete- new, embedded in a computer science minor

v. Financial

vi. Bio-Math- 

· Letters of support and concurrence from Nationwide (endorsement of Financial track), Computer Science & Engineering (endorsing Applied Discrete track), EEOB, Medical Center, draft of endorsement and comments from Bio (Caroline Breitenberger) & Infectious Diseases (Bio-Math track), Mechanical Engineering, Chemistry, Electrical Engineering (Applied track)

i. Requests concurrence from Physics

· Sample schedules- for each applied option, 9 cr from Group I, 9 cr from Applications Group II- is the idea that students will take more courses?

i. Prerequisites increase the hours

ii. Advisors will sit down with students and allow them to set up a schedule

iii. All students would have help customizing by faculty members

iv. Already interest being shown in Bio-Math track

v. For Physics- 12 cr from 261-262-263, other courses 4 credits, now at 16 cr; 416 is a prereq for the upper division courses now and lab experience is recommended, so would those students get 416 waived?  

1. should it automatically be waived, or permission from instructor?  If they want to be physics majors they would have to take that course

2. in advanced physics courses, lab work in 416 is recommended.  The issue here is allowing instructors in upper division courses to incorporate programming in the teaching experience.  But without minimum ability, such as 416, and CSE 202 is a 416 prereq, these students are at a disadvantage

3. in this program, Math 571 & 572 are MatLab linear algebra courses, with CSE 202 as a prereq; so they will have that background

4. thus Physics has granted concurrence if students with 571-572 with strong MatLab background can get 416 waived as a prereq; perhaps include a 571-572 syllabus to show MatLab exposure

· students will want to sign up early for especially the Applied track

· can you require a minor within a major?  (Applied Discrete option) If so, this is fine. If not, include the minor courses as part of the track and would not get a minor [ADDED POST-MTNG FROM D ANDERECK: I think the most relevant data point is that Middle Childhood requires a minor in a particular program, Education, so that is a fine parallel and precedent.  I agree that we are all set. Dave]
i. FAES requires students to take a minor from a selected list

ii. If students take 1 option they get 39 credits, another option get 40 credits; if you can show a minimum number of hours for a major and requiring a minor program that is OK; however if you have to get the full minor to make the major that is an issue

iii. With CSE 202, that takes them over; can be added in officially; it is de facto required; just list it explicitly in Applied track; and prob/stats requirement on all programs
· Some of the tracks have a Stats course explicitly listed; some have it encouraged; in the GEC, BA programs require a Stats course. There is no explicit requirement in the BS is that it is assumed it is in the major program.  This is an opportunity to include data analysis GEC into the program.  Otherwise, strongly encouraged Stats course should be changed to required.  Honors version of Traditional does not include Stats; here we could add Stats 421, giving data analysis part.  Also will list in the requirements for all tracks.
· Point #29- can excellence in teaching be added, or remove “as researchers in Mathematics”

· Financial track is still in demand despite recent slump
· Point #25- 60 credit hours in GEC to 80; also change strongly recommend to require
· Point #26- lower electives to 50-55, and 51 to 71
· Point #20- New students expected- projected to be a net increase in 30 and a shift from traditional track to an applied track; of the 70 students graduating with a degree in Math each year; if growth is 50% each year, are resources being strained for the courses specific to Bio-Math or Financial tracks?  Is there a formal admission to the program?  A major orientation?  Perhaps change to declare a math major each year or formal admission process.  Then make the meeting of a faculty advisor as a prereq.  Can upper division courses contain all potential increases in enrollment? 
· At the 300-level courses, what percentages are taught by full faculty?  Almost 100% for mainline major courses, and certainly increased from a number of years ago.  Dept is trying to put a rule in place to mandate 345 course (key to program) always be taught by faculty and math majors taking that course be assigned a faculty advisor and meet often that qtr.

· Committee and Curriculum Office impressed with the proposal; sample for every option was important

· Point 21- There is a suggestion in the proposal to meet with advising

· Some suggestions in concurrences/changes to elective options in track that will be incorporated

· Some renumbering; #5 track

· UNANIMOUSLY APPROVED with contingencies stated in bold above- Craigmile, Pinsonneault
