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Welcome
Opening remarks
Intro WorkShop Facilitators
Intro Attendees and tentative Answers to
What is Undergraduate Research & Why (not)

Carolus Boekema:
What is Undergraduate Research?
Why for WISE & Minorities?!
REU / MARC
Survey's results
How to (by CB).

Janette Ruiz:
UR at UCLA, UCB ...
REU @ SJSU
How to (by EJR).

Break @ 3.30.pm

Anny Morrobel-Sosa:
UR at Georgia SU ...
How to (by AMS).

WorkShop Participants:
Response(s)
How to (by Participants).

Undergraduate Research and Beyond.

Carolus Boekema, PhysicA - SJSU.

Descriptions of whatindergraduate researchnstitutes
vary widely; namely,

from * pioneering research *
to + capstone course work +
to - cleaning up after researchers. -

Going to the ‘source,’ an informal survey on undergraduate research was condivae@iin Physicglass, Spring 2006.
The survey results will be presented and briefly discussed.

At theAAC&U 2007 Undergraduate Research (UGR) confergiarning,

several (quite different) descriptions of what UGR is were given. (April 2006)

What is Undergraduate Research (UGR)? a Physift@ey:

Realizing, a good working definition (or description) what UGR means is still missing,

anunscientific, informabkurvey was conducted in our upper division Modern Physics class. (18 Phys&EE students present.)

The following four questions were asked:
a) What is UGR?

b) Should you be doing this too?

c) Are you performing UGR?

d) Any comment(s) on UGR?



The answers were given in essay form. The following was deduced:

~50 % said, UGR should be pioneering;

~33 % said, UGR should be class work;

~17 % said, UGR should be doing *dirty work for the Prof.*
Last percentage is really surprising. They should know,
you daot learn much from cleaning up after the professor.

[When advising ten minority students at a National Lab,

three researchers used their students for cleaning, copy work, etc.
These students were quickly transferred

to better understanding staff members, PhD researchers.]

Half of these undergraduates think, UGR should be pioneering and perhaps publishable.
That one-third states, the research should be a continuation of classwork (perhaps capstone) is understandable.

Most of them (a whopping ~83 %) think, they should perform UGR.
Yet, only ~33 % are factually doing research.
Thus, we should increase the opportunities fogadllified undergraduates to have them perform research.

Quoting some of their commens ¢electioh and commenting:

** .. this dialog should have been brought out earlier,

so more students would be giving this critical thought. ...**
cb: More undergraduates should be informed

about research (possibilities).

** . there are two reasonable approaches to (UGR):

1) Have a **qualified** undergraduate working on actual research projects with faculty ...

do grunt work... provide assistance ... for real funded research ... .

2) Use (UGR)$$ to staff and manage an experimental lab where undergraduates can perform
a series of standard experiments to re-inforce classroom work ...**

cb: Am working on an upper-division Physics Lab which could be a mixture of both.

** . every undergraduate science major could really benefit

from taking a 180 class at SJSU, or participating in one of the summer programs at universities across the country.
The potential to learn is huge, and the connections made can make a huge difference.**

cb: A 180 class is titletindividual Studies,*tlearly a misnomer.

Research collaboratiand networkingare major ingredients for UGR, as this student knows.

Some"Devils advocatetomments:

¢ (Student) Research shouldt be equated to learning and/or
(capstone) course work. Coursework is about *reinventing the wheel.*

« Students with a £ average (or less) in course work shautt do much (if any) research,
as they have already a hard time in class.
Good (or better) undergraduate students publish in *peer*reviewed jounoials the J for Undergraduate Research.

In sum:

At SJISU we have a successful Research Experience for Undergraduates (REU) program supported by an NSF grant.
Minorities and women in Sci&Eng (WISE) are targeted;
the latter are particularly minorities in Physics and Engineering.

REU@SJSU and WISE are rather successful to bring in and retain these diverse minorities in Sci&Eng
by creating an **addiction** to research.

Undergraduate research should be used as an addiction tool

to attract and keep (Sci&Eng) students in their field of study.



REU @ SJSU Survey
1) Undergraduate Research "is" ...:

REU Faculty:

+ a chance to develop basic skills in lab techniques, computer tools, especially,
a project that does not have a "text book" answer

+ capable of publication;

+ UR should involve mid-level research.

The student would be able to learn the basic tools of research.

REU students:

+ UR should be poineering (sic);

+ the research should be known experiments in areas
the student has not had labs;

+ UR should be a student working alongside a Prof
assisting with research and discussing results;

+ working with a Professor or Faculty on new research.

2) Why performing UR:

REU Faculty:

+ Students work on projectsfor which

I've neither time or resources to complete on my own.
+ to teach basic tools of research.

REU students:

+ research is fun; phun;

+ to get a Master degree; how to do research;

+ to see, if research is something | really want to do.

3) Should all undergraduate students get an opportunity
to perform UR:

REU students:

Yes; broader knowledge;

+ Yes! rather than our noses in a book all the time;
+ Yes, if resources allow;

+ Yes, should be required.

+

REU Faculty:

+ Yes, depending on funds;

+ Yes, to get a taste;

+ Only A/B+ student{CB agrees!)
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How-To

Organize a student UR group:
+ invite top (A/B) students
CB prefers B+ over straight-A students;

+ meet in summer, winterbreak maoe or less full time;
+ meet in semester regularly, except during exam periods.
Conferences:

+ Society meetings, National, Regional
+ International Conf's (best research students)
Refereed work!



eXcitement & Frustration:
+ create excitement
Start EZ! Have patience;
Compliment even zero results! Do research together;
Show excitement w/ each incremental progress
Parties, field trips, Conf trips; socialize
(show your human side)
Have them meet noble- pulitzer- prize,
other award winners (when occasions arise).
+ excitement overcomes frustration!

* % * * * * * *

a Sustainable Model of Student-Faculty Collaboration.

Focus on the educational aims and needs of minority students.

Research is used as an addictive activity to attract and retain minority undergraduates.

Setup and maintain a small (minority) student research group.

Research Experience for Undergraduate (REU) program at SJSU.

Minorities and Women in Science and Engineering are targeted.

Research is done at pioneering level, starting simple, yet going beyond 1st-year graduate level.
Advice is given to steer the research students.

Typical established PhD researchers are impeded by their experience,
whereas young investigators are open-minded and unbiased.

An open mind and academic freedom can be a valuable asset in research.
Best undergraduates publish their research in Journals

reviewed by peers having a PhD (not in an UR journal).

Research isot only done at PhD Universities and National Laboratories. Pioneering work can be performed
by senior high school students, qualified undergraduates and beyond at high schools, community colleges,
and state and research universities.

Getting hooked and devoted to one's field of study thru research goes well beyond

the so-called wow effects of (lecture) demonstrations, which are usually forgotten the next day.
To experiment yourself can be unforgettable constructive experiences and could be performed
at all education levels to provide strong motivations to continue in the study of their own choice.

Surely, we have not discovered the holy grail of undergraduate research;
yet know: over the years none of our research students has left the field.

* F*kkkkkkk * Fkkkkkkk * Fkkkkkkk

NSF - REU site @ SJSU since 1989.

San Jose State University;
Metropolitan Univ; ‘Teaching Univ’
yet, Faculty are expected to do research!

Physics Department: 17 tenured/ tenure-track Faculty
~5 Adjunct Faculty ~30 Graduates ~50 Undergraduates.

Science advancement requires a well-trained, diverse workforce
pursuing careers in Sci&Tech fields.
Involvement undergraduate students, especially women and minorities.

REU students receive academic credit for UR.
Wide range of research topics on fundamental physics questions
From: High Tc to: Interstellar medium.

University <-> National Lab’s (NASA, SLAC, LLNL, LANL, ...)
University <-> Industry (High-Tech companies)



One-on-Onefaculty-student interactions.

We offer undergraduate research opportunities to work with Faculty;
opportunities not readily available at PhD granting Univ’s.
Exposure to graduate level research work.

Much like real life, research is not EZ.
Students often experience the frustration.
Yet, at the end of the day --they are better prepared.

Most employers recognize a successful undergraduate researcher.
Would hire a 3.0 student who has a research publication
and a strong recommendation from research advisor

(before hiring a 3.7 student without).

APS March 2007 Meeting Denver

Tina Le CB Hanh Pham
(APS poster) (APS talk)



MARC @ SJSU 2005
Minority Access Research

14 underrepresented minority trainees
+ 6 biology
+ 3 (bio)chemistry
+ 4 math (one Physics minor)
+ 1 Psych.

MARC trainee
Lucinda Robledo (Math major) BS 2005 MS 2007
Magnetism in superconducting TI222803 - 2005

CSU Student Research finalist and SJSU Awardee 2005

Int HI Conf on Science 2004 just before poster session)

Lucinda Robledo

Magnetism in Superconducting TI2223, K. Prudchenko, J. Lee,
L. Robledo, Y. Li, R. Ramaswamy and C. Boekema,

Proc HI Int Conf on Sciences (Uo Honolulu HI, January 2004)
Also published on the Web J of Young Investigators:
www.jyi.org/volumes/volume10/issue6/articles/prudchenko.html

Kate Prudchenko



Lucinda Robledo
Co-author of (hon-refereed) presentations
at American Physical Society March meetings.

2004 APS March meeting

Magnetism in Bi2212 and TI12223 Superconductors:

ME Muon-Spin Research (Oral by CB.)

C Boekema (San Jose State University), J Lee (UC Santa Barbara),
Y Prudchenko (U Southern CA), Y Li, Robledo, B Launspach

(San Jose State University)

2005 APS March Meeting, Los Angeles, CA (poster)
Magnetism in Superconducting TI2223: a Flux-Trapping study
L. Robledo, B. Launspach (San Jose State University)

K. Prudchenko (USC), J.C. Lee (UC Santa Barbara)

C. Boekema (San Jose State University)

2006 APS MARO06 Meeting, Baltimore (poster)

Antiferromagnetism in Superconducting TI12223 well below Tc

T. IMAM, B. LAUNSPACH, V. CHIKHANI, M. SILVEIRA,

San Jose State University,ROBLEDO , CSU Long Beach, J. LEE, Uo
lllinois Urbana, C. BOEKEMA, San Jose State University

In preparation, Phys Re¥

"Direct evidence of antiferromagnetism in superconducting TI2223."
L. Robledo, T. Imam, Y. Li, K. Prudchenko, J. Lee, R. Ramaswamy
and C. Boekema.
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2005 WISE(r) letter of invitation.
Dear ....: Thank you much for your inquiry. ....

WISE(r) is performing research mainly in condensed matter science.

For instance, we study magnetism in the novel cuprate superconductors.

Computer applications and applied math play important roles in our (physics) research.

Beyond Physics, we model f.i. frustration, analyze stock$ and currency ...

| could send you one of our WiSEr refereed publications.

Of course, you should not get scared of the jargon.

You can get a peek, if you goto:  www.jyi.org/volumes/volumelO/issue6/articles/prudchenko.html
This is a recent WIiSE publication on the Web J of Young Investigators:

Magnetism in Superconducting T12223, K. Prudchenko, J. Lee, Y. Li, R. Ramaswamy, C. Boekema,
HI International Conference on Sciences (Uo Honolulu HI, January 2004) Proceedings.

[Kate et alpresented our paper in Hawaii]

How many hours a week - that*s up to you.We expect quality not quantity.

At the start, there is much reading. A ball park number or guestimate could be 40 hrs a week.

However, if you get addicted that would ezly become 60 hrs/wk. After three weeks, you could already be contributing in
our WIiSE(r) collaborations. You donot work on your own — we collaborate and have weekly work discussions.

WISET is successful: end April, Lucinda Robledo is participating in the CA State University Research Forums as one of
the six SJSU finalists. We publish two or more research papers per year. Several of our wise research students go PhD
schools. For example, Janette Ruiz (UC Berkeley) recently received her PhD degree and works now at Lam Research.
Most of the time, the research continues beyond summer — the works becomes addictive. That*s why we can go to
conferences etc like the one in HI and publish refereed papers. Truth is, we are doing pioneering research and have
phun too.

WISETr students are not only from SJSU: also from Stanford, UCB, UCLA, Uo S-CA, ...
Hope the above helps - if you are more than interested - let*s talk.



