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RUTGERS: THE CONTEXT AND CHALLENGE

UL O SHM 5 sy
chartered as a colonial college in 1766

won responsibility for New Jersey's land-grant institution in1864
assumed university satus in 1924,

0 became the state university in 1956.

i UL USSPy

at Rutgers - New y
10p-20 ranking in the United States.
over 55 tenured faculty members with regular teaching duties
decreasing staff of assistant professors, post-docs, lecturers, and adjuncts.
relatively small graduate program

65 supported graduate students (all pursuing PhD's);

o unsupported doctoral students;

8-10 finish each year; three-quarters enter academic careers.

ery few fail out; most who depart cite changing inferests.
o huge undergraduate teaching responsibility

oo

cooo

those at most large public universities) serves

R Y o by Pt
Enrollments: 10,000 each fall; 8,000, each spring; 2,000, each summer.

Three-qu fall major at RU requi

o meet the RU quantitative reasoning requirement, allstudents must establish basic proficiency in math

and pass a credit-bearing course in math.

Department offers majors in Mathematics and
Mathematics and Statistics.

aminor in Math, ajor in

Only 4% of enroliments are mathematics majors in junior or senior status.

OUR CHALLENGE.

Rutgers mathematicians (like most faculty members at research universities) find satisfaction in solving
hard problems in their areas of expertise.

= We want our teaching to be effective and satisfying — for ourselves as well as our students.

+ We want to assist our doctoral students to communicate mathematics effectively wherever their careers take
them,

+ We have less autonomy in teaching than in research to choose work appropriate to teir own strengths and
interests.

Instead we

0 have limited control over the preparation of our students;

o have limited influence over students’ motivation

0 must adjust course content and exit standards in response to partner disciplines

OUR RESPONSES.
Many changes over 15 years -- what we teach and how we teach it.

preparation of for
OUR STRATEGY
« Initiatives arise from small informal groups.
. in tings under opti
° st

« Neither unanimous support nor unanimous participation is required!
« Unexpected opportunities are exploited.

. icated i and outside it; fail fast.
- Ourefforts not otherwise have had.

PRESENTER: Amy Cohen, Department of Mathematics, Rutgers University

THE STATE UNIVERSITY OF NEW JERSEY

RUTGERS

[ GUIDING PRINCIPLE 1. -Educa

Progress s necessarily incremental.

n is a complex enterprise.

L tdon't
Facil t mathematical ideas fluently and effectively
Itis hard to explain what has a\mys seemed obvious.
Mzdmds that work well in their
in other pla:zs or for interests and talents,
Graduates of it the. ved 0 future
elementary and secondary teachers. This is a crucial partof he many.
and universities. And even in American 2 N fteachers.

L GUIDING PRINCIPLE 2. - People tend to teach as they were taught.
3 to prepare future it ti ts. It is essential that the
department displ model a variety of
g o try out suggested that make sense (o them and have worked well for their

y
colleagues.

Some innovations reduce total work-load even if they involve added contact time

“Gee, it's more fun to teach when the students learn.”

Some Changs n RUtgers courses and methods ove th st 15 years

+ EXCELsince 1990) for properly prepare
12 full professors taught the course in o foatn years: and i workshop leaders.

‘We have seen this
experience help our
PhD’s get jobs.

‘One has used these

ods in a new
university in Colombia.

+ Workshops, adapti EL model added to tevel
il | mejos understandand communiat hebase e ofor disclline (1954)
Senior faculty lead the workshops and learn to lsten to students.
helped i tudents I to “think like math majors.”

+ Workshops and use was added (1996).

Facul(y and TA's worked with undaquaduala “peer mentors", increasing i verllcal iz
peci for internation:

+ Courses on current mathematics enhance the “classical” curriculum:
o number theory as applied to cryptography (since 1999),
0 wavelets i image reconstruction (planned for 2004),
o mathematiclbilogy (newest n 2001).
Graduate y

. MAPLE, MATLAB) 's)

todo what

humans need resuls),
" helped others o learn these systems, and helped us debug them.

“Head TA'

New educational work for faculty, postdoctoral fellows, and graduate students

+ "Rotations" - "early i to research” for Under our VIGRE grant, first- and second-year
ariety of papers, working
e pioces o ongang reearch, mlpmg ‘with course enfiancement projects.
. for T , post-doctoral fellows andior
the method of and the.

ty P
answer was surely not in the "back of the book".
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pics: jun mentor individual

smdenls usally for tw or thee weks

the course instructo ided a structured

. This activity for VIGRE postdoctoral fellows, under guidance of
g )

Other teracti
+ Formal orientation for al new faculty members (not just wnumar VaLuI!y )
+ Formal mentringfor junor coleagues in both teching and e

e

+ Pressenvi d in-servi ing for pees during d do routine
grading.

+ Advice to faculty, post-doc, and grad students who mentor undergraduate research.

+ Cooperation with the pre-service and in-service traiing of tutors for various University-sponsored tutoring operations.

INNOVATIONS UNDER DEVELOPMENT

Credit-bearing graduate courses to replace TA Training
Teaching Math in College and University 1,
+ weekly meetings through academic year.

 required of all graduate students with TA support, usually in their first year.
goals of our undergraduate program;
theory and pracice of gracing atvarious evels and an

ccooo

activities of our current TA Training Program in greater depth

Teaching Math in College and University .
+ weekly meetings for a year.

= designed for advan i faculty:

o , textbook, exas,
o course coordination; supervising TA's, mentoring
M !

0 design and approval of new courses;
o specal challenges (prospective teachers, honors, remediation, REU;

i development)
o resources available through professional societi
0 research on mathematics education.

E;I GUIDING PRINCIPLE 3 - Promote serious discourse about education throughout the
department. Encourage professional development, require some.

Departmental TA-training program.

« Serves graduate students in Mathematics, Staistics, Physics and Operations Research.
Meets for about 10 weeks during the spring term,
1s led by a senior faculty member known for good teaching.

Topics and Activities
0 Goals and methods of the courses that use TA's
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o Practice teaching with wuemapmq. Teview and critioueof videoipe.

« The TA Trainer also visits each successful TA' class the next fall & offers guidance.

« Professors e asked to meet regularly with their TA's, to isit d to offer
« Faculty reports on TA's are used in writing “teaching letters” in support of job candidates.

Mathematical Career Seminars in the Depanment (examples)

their expectati

Recently hired Assistant Professors at a variety of balancing teachi rch, and service.
Us.and country.

Speakers on non-academic careers:
to help answer student questions like "Will | ever use this math stuff again?"
and "If 1 won'tteach, why must | learn to communicate?”

Pizza Seminar
agraduate student activity with departmental and university funding

Professional development outside Rutgers (for faculty and graduate students)

R BB ) S I S el gl
tehing funding for two post-doctoral fellows in our department ( Arup Mukherjee, Amelia Taylor).
Suppmmd i two of our Abrego, Silvia Ferandez) for NEXT
Fellowships.
PMET (Preparing Mathematicians to Educate Teachers) www.maa.or
MER Forum Special Sessions and Workshops. Rapid dissemination and discussion of ideas. v math.uic.edu/MER]

CRUME (AM Research on Undergraduate
Preparing Future Faculty ww.preparing-faculty.or.

Colloquia and Special Lectures (examples):
Don Lewis (Chair, Mathematics, U. of Michigan; Later head of DMS at NSF). Educational change in his department

Hyman Bass and Deborah Ball (U. of Michigan), teachers need for o

“The question of finding a
mathematically honest but teachable
definition of "polygon” gave ise to
vigorous disagreement among our

faculty. Is the polygon the boundary
or the bounded region? If polygons are
certain unions of line segments, can a
square have positive area?

Lara Alcock (Rutgers, Math and Graduate School of Education). Results of research at the University of Warwick on how

Willam Barke (Bowdoin College). intoa geometry? How much
What

‘axiomatic

“Bri inars" for second-year g
ist younger
roaden teachi

senior junior faculty

Math-Major Lounge and Study Center in central department space.
0 peer study groups i ing, Elem, Real Analysis,
e AhslmlAIgebﬂ_)

funding)
o Shafor think and
o training for TA's and peer mentors
o seminars in m.ng isues for students and faculty
= Discussions of case studies from Sol Friedberg'
“Teaching Mathematics in Colleges and Univer
* Micro-teaching evenings on the Harvard model.
Optional Internships (some with grant funded stipends):
Center for Mathematics in America's Cities NSF grant to RU;

rica
NJ Math and Science Partnership NSF grant to RU;

research on universty-lvelmathrtics ducation

Math Camps” for
kamg with REU's at RO or elsewhere.

meetings)

agit




