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Begin Tapel, Side 1
CoHEN: Good morning, Carolyn. Tell usalittle bit about your growing up and where your

family came from.

AsH: OK. | wasbornin Chicago, and we moved to Cincinnati when | was five yearsold, and |
grew up in Cincinnati.

CoHEN: Your father did something that took you there?

AsH: Wéll, he worked for EaglePicher—and he was transferred to Cincinnati. He passed away
when | was five. We moved from Chicago to Cincinnati in July and he passed away the
following January. We stayed on in Cincinnati, in alittle town that’s still called “the village”—
Terrace Park, just outside of the city. | went to school there, high school there. | started college
at Ohio University, but then | dropped out.

COHEN: That’sin Miami?

AsH: No, it'sin Athens, in the eastern part of the state. | went to the University of Cincinnati
night school. | finally completed my BA at Mount Saint Mary’s College after we moved to
California. | was employed at UC in the medical school. That’s where | met my husband, who
was a graduate student in the medical school at UC. He finished his PhD there, and we moved
out here when he came to do a postdoc at Caltech. He worked with Giuseppe Attardi [Steele
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Professor of Molecular Biology] in biology. And we expected that we would stay here for a
couple of years—two or three years—and go back to the Midwest. That was the plan. But he
finished his postdoc here and then became part of the faculty at the osteopathic medical school in
Pomona.

S0, asit turns out, we stayed here, and the kids grew up here—though he’s not my
husband anymore. When we moved here, my son was an infant, five or six weeks old.

COHEN: Oh, brand-new!

AsH: A brand-new baby. That's how | aways know how long we' ve been in California.
However old Steve isthat’s how long we' ve been here. My intention was to be a stay-at-home
mom); that wasit. | had an older daughter and then | had Steve. But then the cat got sick, and the
vet bill put us over the financial edge. And | thought, “Y ou know, | really need to get ajob.” |
thought | would just do temporary work, work for atemp agency. | could do clerical work and

bring in afew extra bucks.

CoOHEN: Pay for the cat.

AsH: Pay for the cat, and these kinds of incidental expenses that come up. So | went to atemp
agency and | took al the tests, and | thought, “Well, thisisreally crazy. Why would | work for a
temp agency? Why don't | just get jobs—"

CoHEN: On your own.

AsH: Yes, onmy own. Why don’t | just sign up with some companies, so that when they need
somebody, | would make more money and they could pay |ess money, because we wouldn’t
have the temp agency in the middle. | thought that was such a good idea, | wondered why
everybody didn’t do something like that. So | came over here and talked to Nancy Cunningham
in Personnel. We called it “Personnel” in those days.

CoHEN: Not Human Resources?
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AsH: It wasn't Human Resources, it was Personnel. | talked to Nancy Cunningham, and she
said, “Oh, yes. Well, that’s an occasional temporary employee”—I mean, they had a
classification for exactly that kind of person. And she said, “But you know, we have this job you
might be interested in. It’s part-time, ten months ayear. Maybe this would meet your goals and
meet our goals, too.” The job was working with David Elliot [professor of history, emeritus],
who was then secretary of the faculty and supporting the work of the faculty officers.

COHEN: What year was this?

AsH: Thiswas 1977. | started working with David in January of 1977, and it was a perfect job.
It was thirty hours aweek, ten months ayear. | got the summers off.

CoHEN: That's as good as teaching school, without the headaches. [Laughter]

AsH: Exactly. Sothat’show | came to be employed by Caltech.

CoHEN: | see. It was your own clevernessin cutting out the temp agency. [Laughter]

AsH: | worked most closely with David Elliot, but also part of my work was to support the
faculty standing committees. So that’s how | got involved with SURF [Summer Undergraduate
Research Fellowships], because SURF grew out of the faculty Committee on Scholarships and
Financial Aid, when Fred [Fredrick H.] Shair [then professor of chemical engineering] was on

that committee.

COHEN: S0 Fred Shair had thisideato—

AsH: WEéll, there was a pot of money that had become available. And we can now say that it
came from a generous gift from Lew Wasserman [d. June 3, 2002]. He had wanted to keep the

gift confidential. After his death, the family approved our recognizing him as the donor.

COHEN: Was he dready atrustee at thistime?
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AsH: | think hewas. And it was after Jaws came out [1975], which was very successful—

CoHEN: Oh, so he had some money.

AsH: He had some money.

COHEN: Surplus money. [Laughter]

AsH: Yes, and he wanted to make it available to enhance the student experience. The money
came through the Scholarships and Financial Aid Committee, and there was a great debate in the
committee over whether it should be used to support needy students or made available on the
basis of merit or something else. Fred came up with the idea of starting a program that would
alow studentsto do research. And the roots of that ideawere in an NSF [National Science
Foundation]-based program that had supported the studentsin [the Division of] Chemistry and
Chemical Engineering some years before. The purpose of that program was to get students
involved in research, but there were some problems. It was anew program for NSF, and, you
know, obviously things don’t always work quite the way someone envisions them. So Fred
suggested this new program. Fred actually envisioned this program and created the acronym.
And the things he built into SURF at the very beginning are still at the core of SURF.

COHEN: That’s phenomenal, isn't it?

AsH: Yes, itis. Thevision he had is still there. SURF certainly has evolved over time, soin
many ways it’s very different from what Fred imagined, but the core of it is exactly the same. It
was modeled on the grant-seeking process: that is, students would collaborate with faculty
mentors early, way before the summer period. So, early in the calendar year—during January
and February—students would find their own mentor and collaborate with the mentor to develop
aproject. The students themselves would write aresearch proposal. The proposal would go
through areview process by afaculty committee, and awards would be made on the basis of
reviewer recommendation. Then students would carry out the research over ten weeksin the
summer, and at the end of the summer they would write atechnical paper and give an oral

presentation. So it had all of those elements, and that core remains to this very day.
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CoHEN: Was Shair alonein this? Weren't there other faculty members involved?

AsH: There were other faculty, of course, who were on the Scholarships and Financial Aid
Committee. Hal Zirin [professor of astrophysics, emeritus]. Bill Schaeffer in chemistry.
Bernard Minster, who was on the faculty in [the Division of] Geological and Planetary Sciences
at that time. And there was another faculty member [the Division of] Humanities and Social

Sciences, Forest Nelson. He' s no longer here.

CoHEN: We can look that up, if you know what year it was.

AsH: Thefirst SURF wasin the summer of 1979. So these deliberations would have been going
on among whoever was on the Scholarships and Financial Aid Committee at that period.

So that’ s the birth of SURF. The first summer was 1979, and | was alittle bit involved
with it that year. | had applicationsin my office, and students came and picked them up.

CoOHEN: And that wasit?

AsH: That was my involvement.

CoHEN: It was running out of the faculty office.

AsH: Yes, the officers of the faculty. There were eighteen students that first summer, working

with seventeen faculty members.

CoHEN: And theidea, of course, was to give them a good enough stipend so that they were

earning money.

AsH: Yes. The stipend that summer was $2,000. The idea was that the stipend was such that
they could do this and not have to, say, work at McDonald’ s or another mundane job to earn
money over the summer. The thought was that this was really a much more valuable thing for
students to do, not just a routine kind of job over the summer. Not that there’ s anything wrong
with aroutine job—for some students, it's agood break from Caltech. Ken [Kenneth G.]
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Libbrecht [professor of physics] wasin that first SURF class. He was the first SURF student to
return as amember of the faculty. The next year, 1980, there were forty-three SURF students,

and SURF was till being supported by the Wasserman money.

CoHEN: Now, let’sjust stop aminute. Were the first eighteen successful? Did they get their
papers written?

AsH: Yes, they all got their paper written, and they all gave their presentation. A number of

them are still in touch with SURF, by one means or another.

CoHEN: Was somebody assigned to be head of this program?

AsH: WEell, Fred, of course, wasworking onit. Inthe spring of '81, Fred came into my office
and said, “Y ou know, we have this program, and we just need some support for the program. |
think it would be about a week in the spring and aweek in the fall.”

CoOHEN: That sounds dangerous. [Laughter]

AsH: Hesaid, “We have applications in the spring and then we do these presentations at the end
of the summer, but | think it would just be about two weeks in the whole year. Do you think you
could helpus?’ | knew Fred alittle bit, and | said, “Sure! That sounds like it would be a great
thing to do. Sure, | can help with that.”

WEell, it was obviously never just aweek in the spring. It was never even just one month.
[Laughter]

CoHEN: | remember seeing you once when you brought your mother in to help. [Laughter]

AsH: Yes! Oh, she still comes and helps sometimes. [Laughter] She subsequently moved from
Cincinnati to California. Shelives out at Royal Oaks[Roya Oaks Manor retirement community,
Bradbury, CA]. Of course, she was agood friend of Jesse's[Jesse L. Greenstein, DuBridge
Professor of Astrophysics, emeritus, d. Oct. 21, 2002] out there. She still occasionally comes

and helps us with something.
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COHEN: So let’s go back to this minor job you were going to do.

AsH: Thisminor job, which was to provide some clerical support for this program. Fred and |
got to working very closely. We worked very well together. Fred had all the vision—he really
figured out what things might be done. But | think what | brought to it was knowing how to

implement hisideas.

CoHEN: Putting pencil to paper.

AsH: Exactly. Fred would say, “We' ve got to have a newdletter,” and he would develop the
newsletter. But | was the person who said, “OK, well, let’s send it here,” or “Let’sdo this,” or
“Let’'sdothat.” Also | wasthe person who said, “OK, if we're going to do a newsl etter, when

are we doing the next one?’

COHEN: Y ou gave some structure to the idea.

AsH: Exactly. And, | think, some continuity.

CoHEN: It wasjust the two of you working on this? Is he still on this committee, after all these

years?

AsH: Let’ssee, | haveto think back. He was on the Scholarships and Financial Aid Committee
for atime, and Jim [James J.] Morgan [Goldberger Professor of Environmental Engineering
Science, emeritus] was at that time vice president for student affairs, so he had some oversight of
SURF. But you know, I’m not sure whether it was aformalized oversight, because SURF was
still this fledgling thing and wasn't really identified as a Caltech program. Therewas still alot
of debate on the faculty about whether students could do research.

CoHEN: As undergraduates?

AsH: Asundergrads, yes. Sotherewasalot of effort, fueled by Fred’s enthusiasm for the
program and what he was doing to develop it. He was always talking to people about SURF, and
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[there was] arecognition that if this was actually going to become aformal program there had to
be alot of education done both within the institute and outside of the institute.

Jm Morgan at some point had said that while he thought SURF was a good thing in
principle, he didn’t think it should continue to rely on the Wasserman funds through the
Scholarships and Financial Aid Committee, and he was going to recommend that it go on a
declining amount of money from that source, over a period of time—maybe over four or five
years. So SURF would get less money each year, and if Fred and others thought SURF was a

good thing he would have to find other sources to pay the student stipends.

CoHEN: Why would it have bothered Jim Morgan to take the money from Wasserman?

AsH: WEéll, that’s a good question, and certainly one that Fred asked over and over and over

again. But that became the decision of the committee.

CoHEN: Do you think maybe they were wanting to get the money from Wasserman for other

reasons?

AsH: Well, | don’'t know if they wanted to shift it to other things. | think that money ultimately
became part of the merit awards that are still given every year. But | don’t know what that

decision was.

CoHEN: WEe're talking about the early eighties now.

AsH: Thiswould probably have been around ’ 80, '81, ' 82, something like that. There was aso
agreat concern that SURF would grow too much, that there would be too many students
involved. Thiswas adiscussion that Fred and Jim Morgan and others had—that it would just get
to betoo big. Fred finally said, and rightly so, “If our faculty members want to work with these
students, what difference does it make? And if we have the money to support it, what difference
doesit make how bigitis? I don't think it will ever be more than a hundred students, but if it is,
so what? You want usto keep this program at a certain size. What am | going to say if [then
Caltech theoretical physicists] Richard Feynman and Murray Gell-Mann both want to have a
student and we're at the limit? Which one am | going to tell that they can’'t have a SURF
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student?’

CoHEN: | doubt if either one of them ever took a student. [Laughter] Did they?

AsH: Wéll, Richard Feynman did.

CoOHEN: Oh, hedid!

AsH: Hedid, yes. And it was people like that having students; and it was also the stories that
began to come out, anecdotes about students who had done really well or who had actually
contributed to somebody’ s research, or students themselves telling the story of the benefits they
derived from doing research—that became the basis of people beginning to say—

COHEN: The program sold itself, is that what you’ re saying?

AsH: It did, absolutely. But you know what? There was also an intentional telling of the story.
And it became part of that education both within the institute and outside of the institute.

All this was coming together at one time. Jim Morgan was saying, “Y ou have to find
other sources of funding.” And there was a senior development officer named Ed Baum, who
came in at about the same time; and Ed immediately understood the vision of SURF, its value to
the students, and the potential value to theinstitute. And he said, “Y ou know, wereally need to
raise some money for this from other sources.” He had been director of corporate relations for a
time, and he made some corporate contacts for us. General Motors, Ford, and IBM were the

original—

CoHEN: Now, by thistime you must have been working more than a week—

AsH: It wasnever aweek! [Laughter] It wasnever atwo-week job. [Laughter] Oncel started
working with SURF, it was pretty continuous and year-round—though it was certainly much less
time, obvioudly, than it is now.

Ed Baum came in and helped us raise money. He aso brought in Elba Smith, who then

was the executive director of the Caltech Associates. And Elba also understood the value of a
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program like this and got a group of Associates together for a presentation. Meanwhile Ed was
making contacts with companies.

CoHEN: | can see how valuable thiswould be, because with alittle bit of money, you aready see

the result.

AsH: Exactly. Andthat’sstill true. Undergraduate research, in the whole scheme of things, is
very low-cost, even with 440 students, which we had this past summer.

COHEN: So you started getting funding from other sources.

AsH: We were starting to get funding from other sources. Right in through there, the National
Science Foundation also developed its Research Experience for Undergraduates program, REU.
When that first came out, Fred sat down and wrote proposalsto NSF. | think he wrote six
proposals to six different directorates, and they al got funded. That was to provide stipends for
studentsin those six disciplines. REU was a new program for NSF—well, it was built on the old
program that had existed afew years before that. They shut the old program down and then
resurrected it as this REU program, and the REU program continues to thisday. It wasan
important source of funds for us for awhile.

So SURF then grew up under this funding paradigm: If there is something you want to
do and you can find the money to do it, then you can do it. And that continues and it’s still a part
of how SURFisrun.

CoHEN: | remember thisjust vaguely. What year wasit that Ann Boesgaard came and said there

should be women in this program, when she brought undergraduate women from other schools?

AsH: Where did she come from?

CoHEN: WEll, at the moment she’sin Hawaii, at the University of Hawaii.

AsH: She'san astronomer, right? [Ann M. Boesgaard is a professor of physics and astronomy at

the University of Hawaii. She was a visiting associate in astronomy at Caltech 1985-1986 and
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NSF Visiting Professor 1987-1988.—ed.].

CoHEN: | don’'t know who she brought, but | do know that she decided there should be women
in the program. The idea was to get more women in science, or something—one of those things.

That would have been about the time you were going for outside funding.

AsH: Right.

CoHEN: Ann Boesgaard was originally from Mount Holyoke.

AsH: LeilaBelkorawas a student from Cornell and worked with Alan [W.] Harris at JPL [Jet
Propulsion Laboratory]. That was 1985, and she also was an astronomer.

CoHEN: OK. | remember that Ann Boesgaard was here and decided that women from other
schools should be part of it.

AsH: Right. That was kind of the beginning. We count Leila as the first whom we can identify.

CoOHEN: But you don’t know where sheis?

AsH: We do know where Leilais—we know exactly where sheis. We're still in touch with her.
In fact, Ward Whaling [professor of physics, emeritus] is developing SURF' s history in amore
formal way than I’ ve done, so maybe you ought to talk to Ward. Y ou may want to bring Ward in
on the history of SURF, because he’ sreally dug into lots of things and recently had a
communication from both Leila Belkoraand Alan Harris.

CoHEN: OK. Wéll, let’s go back now to the chronology.

AsH: OK. Where were we?

CoHEN: We'rein'81.

AsH: We'rein the early eighties.
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COHEN: You'rejuggling your two jobs now, taking care of the faculty committees and SURF?
Or had you switched over?

AsH: Oh, no. Thefaculty officers are still part of my office [ Student-Faculty Program Office].

CoHEN: Even now?

AsH: Even now, yes. Fiona Tindall now works with the faculty officers, but she's still part of
the Student-Faculty Program Office.

CoHEN: OK. At thispoint,in’81-'82, you didn’t have a hundred students yet in the program?

AsH: No, but we were getting close. It jumped very quickly. SURF went from eighteen the first
year to forty-three studentsin 1980. In 1982, there were seventy-three students, and a hundred
and six in 1984. So within six yearsit was at over one hundred students. It went very quickly.
But Ed Baum had come on, Elba Smith had come on, and they were helping to raise money.
Elba made a connection with a member of the Associates named Samuel Krown in 1981. Sam
Krown was new to Caltech. He did not have a college degree; he was not a technical person, but
he greatly valued education. He greatly valued the things that Caltech did. And he talked to
Murph [Marvin L.] Goldberger [Caltech president 1978-1987] and said, “1 will contribute money
to Caltech, but | want to know, and | want to be involved with, whatever happens with that
money.” And Murph said, “We' ve got this new program. Maybe thisis something you'd be
interested in.” And Samuel was very interested in SURF. Hewas a very crusty kind of guy, he
had very definite thoughts and opinions about how SURF should work. He and Fred often
disagreed, but Samuel was absolutely committed. He would come every Wednesday. We have
these noon seminars during the summer. And he would be there early so he could talk to the

students as they came in—you know, what was their experience like. He would encourage them.

CoHEN: So hewasalocal. Hewas from around here somewhere.

AsH: Yes, heand hiswife lived in Pasadena. They became SURF sfirst donors, our founding

donors. A year later he encouraged us to endow the program, and he gave the first endowment
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of $50,000 named the Samuel P. and Frances Krown SURF Endowment. 1n 1983, he donated 40
percent of awarehouse building in South Gate to Caltech for SURF. The other 60 percent was
equally divided among Pepperdine, City of Hope, and the American Technion Society. The
property was valued at $850,000. Caltech became the property manager. The building was
rented by Frito-Lay at the time, and SURF received 40 percent of the rental income each year,
about $8,000. The building was sold some years later, and the Krown SURF endowment was
increased by $340,000.

CoHEN: How did he make al his money?

AsH: Hemadeit in commercial real estate and transportation—a trucking company.

CoHEN: You talk about him asif he's gone now.

AsH: Heisgone, yes. He passed away in 1997. He had the vision and the commitment.

CoHEN: It sounds like this was also something good for him to do.

AsH: It was good for him—absolutely, that’s true. Together with Fred Shair and Elba Smith, he
started the SURF Board and served asits first chairman. He brought in alot of people who are
still with ustoday: Betty Nickerson is still on the board, and JoannaMuir. They'relife

members.

CoHEN: How big isthe SURF Board?

AsH: Let’'ssee. It'sabout twenty-five.

CoHEN: And how many of them are faculty?

AsH: Probably five. They are alumni, associates, faculty. And now, of course, former SURFers

are coming on and participating, which isreally nice.

CoHEN: It'sinteresting that Murph Goldberger was involved in this.
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AsH: Yes, but it’sinteresting—SURF had been around for maybe four or five years, so there
had been successes, and we documented some of the successes, and Murph had vectored this
important donor towards SURF, but he still made comments like, “Yes; well, it seemslike a

good idea, but why would we support something like that?’

COHEN: He wasn't completely committed?

AsH: | don't think he was completely committed. When it became clear that SURF was in fact
becoming successful, we went to the administration and said, “We need to have thisbe aline
item in the budget,” because at that point SURF was living on soft money. We had outdistanced
the Wasserman money. We were raising money from companies, from the NSF, and from
private individuals to pay for student stipends. My salary was paid by the officers of the faculty
at that point, so it was afreeride for SURF. We went to the administration and said, “ This needs
to be put in the budget,” but that would not happen until Tom [Thomas E.] Everhart [Caltech
president 1987-1997] arrived. As soon as Tom came, he valued SURF, and we did get
administrative support for SURF, but we still raised al the money for student stipends from a
wide variety of sources.

In 1983, the SURF Administrative Committee was formed. | think Robbie [Rochus E.]
Vogt [Avery Distinguished Service Professor and professor of physics| was provost at that time
[Vogt was Caltech’s provost 1983-1987.—ed.]. And Fred said, “We really need to have a
faculty committee to provide oversight. It needsto report to the administration.” So that
committee was formed, and now we were devel oping a more formalized structure to support
SURF.

So then Tom Everhart came, and we got aline item in the budget. Also, SURF began to
report to the vice provost, David Goodstein [professor of physics and applied physics]. Thevice
provost preceding David was Chuck [Charles D.] Babcock [professor of aeronautics and applied
mechanics], who becameill and passed away. When David was hamed vice provost [1987],
administrative reporting on SURF moved over to the vice provost. And that wasin large part
because Jim Morgan and Fred were just so much at loggerheads. It was frustrating and difficult,
| think, for both of them. So that’s how SURF got moved over administratively and more

formally to the vice provost.
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In 1989, Fred accepted the deanship of natural sciences at Cal State Long Beach. | knew
Fred had been looking at this position and thinking about leaving Caltech, so | walked into David
Goodstein’s office. | mean, here | was just this mere clerical person in theinstitute. And | said,
“David, | guess you probably know that Fred is planning to leave Caltech.” And David put his
head in his hands.

CoHEN: Hedidn't know?

AsH: Hesaid, “Yes, | know. | just don’'t know who will take over SURF! Do you know of any
faculty member who might be interested in doing this?’ Because, of course, only afaculty
member could direct a program like SURF. At that moment | wished that the floor would open
up and swallow me, but | said, “Y ou know, well, actually, | came to talk to you about having that
job.” And hejust looked at me and he said, “Oh!” Clearly it never would have occurred to him.
He brought out a big long piece of paper, yellow lined paper, and got out his pen and said, “Now,
where' syour degree from?’ And | said, “Well, | don’t have adegree.” Now | really wished the
floor would open up and swallow me.

| said, “No, | don’'t have a degree, but I’ ve been working with SURF, with Fred, almost
since the beginning. | know this program. | think | can beitsdirector.” So he said, “Well, OK,
let me see what | can do.” So he went over to—maybe it was Human Resources by that time, or
maybe it was still Personnel, | don’t remember. And he met with the SURF Administrative
Committee and he met with some other people and he came back a couple of dayslater and said,
“You got thejob.” So that’s how | became director of SURF in 1989.

COHEN: | see. So at that time how many students did you have?

AsH: One hundred and eighty-five.

COHEN: So you then moved over and spent full time on this?

AsH: | did move over and spent full-time. Meanwhile | had hired somebody part-time to help
out, because the SURF part of my job had increased and | still had the faculty-officers part. By
then | had the equivalent of afull-time assistant. Shortly after that, we hired another person, but
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we still had the faculty officers’ work going, which has subsequently become afull-time job.

COHEN: For somebody else.

AsH: Yes. The staff support had gone up to two and a half FTEs [full-time equivalents]. It's

now down to two FTEs.

CoHEN: So when you took over in ' 89, there never was another faculty member, after Fred
Shair, who—

AsH: —served asdirector? No. We had, of course, the Administrative Committee. And Terry
Cole [senior member of the JPL technical staff and senior faculty associate in chemistry and
chemical engineering, d. 1999] then became chair of the Administrative Committee. He had
already been involved, because SURF had been growing at JPL. So under Terry Cole and Lew
Allen [JPL director 1982-1991], SURF was beginning to flourish at JPL, and Terry was just so

enthusiastic!

CoHEN: Of course, it was easier for people at JPL to take a SURF student, because they didn’t
have to raise the money themselves.

AsH: Well, actualy they did have to provide the money. It's aways been the case that the
students who worked at JPL were paid from NASA direct funds.

CoHEN: Right, but it didn’t come out of a professor’s grant money.

AsH: Wéll, it came out of the funds that were alocated for their projects, so in asense it wasthe
same thing.

So Terry camein as chair of the SURF Administrative Committee, and the committee
membership stayed the same. As people would drop off, we'd bring somebody new on. There

are still people who have been on it from the very beginning. [Tape ends]
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Begin Tape 1, Side 2

AsH: They review any academic issues around SURF. They oversee the quality of the

experience, and they review the student proposals every year in March.

CoHEN: Soit’safair amount of work, isn't it? Who goes out and drums up the professors who
are willing to do a SURF and think up what a project would be?

AsH: Wéll, that happens in many different ways. The students themselves, of course—

CoHEN: They will ask a professor to do something?

AsH: They will say, “Boy, I'mreally interested in your work! | know something about it

because | took your class, or heard your presentation.”

CoHEN: So alot of it is student-instigated.

AsH: Absolutely. And by now, faculty are thinking of small projects for studentsto work on. In
the early days of SURF, often a faculty member would say, “Gee, | don’t know what you could
doin ten weeks. Ten weeksis such ashort period of time.” And [it took] students coming back
again and saying, “You know, gee, I'mreally interested in your work. Isn’t there something?’
And often a faculty member would say, “Well, there was this little investigation I’ ve dways
wanted to do and just never have taken the time.” But it was aways pushed by the student. And
SURF is still pushed by the students. | invite the faculty to post announcements of opportunity,
and some do, but most don’t, because they are aready in contact with astudent. At JPL, they
don’t have contact with students. The only way somebody at JPL can get a SURF student isto
post an announcement of opportunity. In the olden days, we kept a notebook in the office, and
the students would come in and pore through it to see if there was something [that interested
them]. Now, of course, that’s all onthe Web. Soit’s actually easy for students to make that

contact. 1t's more difficult for non-Caltech students.

CoHEN: | wasjust going to ask you when that happened. When did you start taking non-Caltech
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students?

AsH: Thefirst onewasin 1985 and worked at JPL .

CoOHEN: The woman that you mentioned?

AsH: Yes. The next year, one non-Caltech student worked at JPL. In 1987, ten non-Caltech
students worked with faculty on campus, and six worked with technical staff at JPL.

COHEN: Was this because you were taking NSF money? Did you have to open yourself up? |
mean, why did you have to do this?

AsH: When we got the NSF money, it was as an REU site, and NSF wanted usto bring in
students from outside. And it was interesting talking to faculty. They’d say, “Why would we
want to do that? We' ve got the best studentsin the world. Why would we bring students from
someplace else, who don’t know Caltech, don’t know us, don’t know what we' re doing, and
they’ re not as good?”’

WEell, how about graduate school? It's agreat way to bring a student that you might
consider for graduate study.

CoHEN: So you yourself were talking to these people as to why it would be a good idea.

AsH: Yes. And the NSF was concerned not only with bringing students from outside but also

with bringing in minority students. Fred made connections with some of the HBCUs.

COHEN: What' sthat?

AsH: Historically black colleges and universities. He also made contacts at other minority-
serving ingtitutions. And we brought in some students, under our REU grant, from those

institutions.

CoHEN: Has that been successful ?
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AsH: It was moderately successful when we had that NSF money. But it also brought in
students from other places—majority and minority students, from research universities,
comprehensive ingtitutions, liberal arts colleges, and community colleges. They came from all
kinds of places. Some of them actually became upper-class transfers. Some came to grad school

here. Once you begin to have atrack record, then it begins to propel itself. People then begin to
understand it. [Tape ends]
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CAROLYN ASH
SESSION 2
December 1, 2003

Begin Tape 2, Side 1

CoHEN: Good morning, Carolyn. It's good to seeyou. Last time we stopped just as you became
director of SURF. But there may have been afew other things you wanted to mention that

you’ ve thought of since that interview.

AsH: Well, what | was thinking about was to say something about the National Conferences on
Undergraduate Research. In 1987 the University of North Carolina at Asheville decided to host
anational conference on undergraduate research, and they put out a call for papersto all colleges
and universitiesin the country. They expected they would get maybe a hundred students from
within a500-mile radius of Ashville, and they ended up with about 500 students from all over
the country. It wasthe first time that people had gotten together and realized how much
undergraduate research was actually being done at colleges and universities around the country.
Of course, SURF was pretty well established by that time. In almost all the other cases, it was
students working informally with faculty members who attended that conference. A national
board was put together to oversee the conference, and Fred Shair was a member. Undergraduate
research, from that point began to emerge nationally as an important aspect of part of
undergraduate education. It became much more widely recognized. Asl said, SURF was well
established by that time. MIT’s program was ten years older than SURF. They call it
Undergraduate Research Opportunities Program, UROP. It’'savery different kind of program
from SURF.

CoOHEN: How many studentsdid MIT serve?

AsH: Atthat time, | don't know. At thistime, they serve about 1,800 studentsayear. They are
all MIT students—as opposed to SURF, where |ots of outside students participate. The students
at MIT can walk in on their first day and get what they call aresearch position—and it may be
doing some pretty routine lab assistance. So it’sjust avery different model from SURF. We
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expect a SURF project to have the potential for publication in arefereed journal. At MIT,
students could come in and do anything. But the advantage at MIT isthat students come in and
see themselves as researchers, and the principle of labeling takes effect. And very often—very
often—they go on and do some very interesting things. They call it “research” when they come

in at the lowest entry level.

COHEN: It'samatter of semantics, really.

AsH: Itis. At Catech, SURF students who do those introductory things would probably do
them by some other means—maybe they’ d be hired into alaboratory, or they’d get that
experience by other means. We would not call it “undergraduate research.”

So anyway, the conferences have gone on every year since 1987, and Caltech hosted the

national conferencein 1991.

CoHEN: Who sponsors these conferences? Or who was the prime mover? How did it happen?

AsH: Well, it was started by the University of North Carolina at Asheville, and then a group of
people came together around the conference with a commitment to ensuring that the conferences
would go forward. They’ ve done some fund-raising over time; and most recently—probably
four or five years ago—they actually have a donor that provides grants for interdisciplinary
research to institutions. So it has become much more formalized over time. Caltech hosted
NCUR in 1991, as part of our centennia celebration, and we brought 1,100 students from all
over the country here to Caltech.

CoHEN: That must have been a huge effort.

AsH: It was ahuge effort.

CoHEN: Did you accommodate that with your own staff, or did you bring people in to help you?

AsH: 1 hired Linda McManus, who had most recently worked in devel opment doing event

planning and so on. She had never done an event of this magnitude, but we said, “ Oh, you just
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move the decimal points. [Laughter] What could be so hard about that?’ So anyway, yes, it
was quite a nice conference. Everything went well. It was held right after the Gulf War—I don’t
know how that affected our attendance. After we hosted that conference, we said, “We know

how to do this. This conferenceisavery rich experience for the students who get to come.”

CoHEN: How long were they here for?

AsH: They were here for two-and-a-half days—all day Thursday, all day Friday, and half of
Saturday. 1t's broadly multidisciplinary; it’s not only math, science, and engineering, it's also
the social sciences, the humanities, the fine arts, the performing arts. It's everything that
students major in. And it’s the only time that undergraduates have the chance to see how
research is carried out in other disciplines and how it’ sreported. So when | take Caltech students

to NCUR, they often end up going to presentations in the humanities or the performing arts.

COHEN: Just to see something else?

AsH: Just to see something that they don’t see as often here on our campus. They’re dways
astonished that the students who do humanities research read their papers. When they talk about
giving a paper, they read that paper. They don’'t take their eyes off the paper, and they often, or
typically, don't have visuals. Our students are always very surprised by that. But, you know, it's
away of broadening their view of the culture of different disciplines.

After we hosted NCUR, we said, “We know how to do this conference now. It'svery
expensive for an ingtitution to send students across the country, especially for some of the small
colleges or the public comprehensive institutions; they just can’t afford to participate in NCUR

in any significant way. So why don’t we hold a conference in Southern California?’

CoHEN: Thiswas your idea, Carolyn?

AsH: Well, mine and others who had worked with me on NCUR. We said, “Why don’t we host
aregional conference but model it on NCUR? Not two-and-a-half days, but one day. We'll
model it on NCUR, so it’s broadly multidisciplinary. We'll host the first two at Caltech, so that
other institutions can get on board, and we can then find other colleges or universitieswho'd
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want to host it.” We hosted it in 1993 and 1994, and we had about 500 people from Southern
Cdifornia

CoHEN: They could travel here easily.

AsH: Right. They could have that conference experience for essentially the cost of
transportation—gas—and aregistration fee. So we had about 500 people in’93 and '94; and
since then it’s been hosted by the Claremont Colleges, Occidental, Cal State LA.

COHEN: So it goes on every year?

AsH: It goeson every year. We hosted it againin’02, for its tenth conference. The eleventh

conference was just hosted by UC Irvine, and they had 800 to 1,000 people.

CoHEN: Has anybody done any follow-up on how many of these students who have come to the

conference then participate in one of these summer programs?

AsH: Wéll, to answer your guestion, no, probably nobody has done that. There are aways
SUREF students. Occidental always sends a big contingent of students who have done research,
either through aformal program or very often it’s class work—students who are working on

senior theses or other research projects as part of a course.

CoHEN: WEll, it sounds like a very positive, good thing to do. Even if they don’'t go into another

program, at least their vision is broadened.

AsH: That's exactly right. And along the way, the role of undergraduate research in the
undergraduate academic curriculum is being looked at, in lots of colleges and universities. The
universities, of course, look at it differently from the colleges. But there’s that sense that
students can work on an open-ended project—you know, really getting their hands on, learning
to ask questions, asking questions that people don’t know the answer to. It'snot just doing
cookbook lab work.
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CoHEN: By now you have become the director.

AsH: | became director in 1989, yes.

CoHEN: When you first camein, | would guess that you just sort of continued doing exactly

what you had been doing.

AsH: Well, what | had been doing, plusall thethings|’d learned from Fred. Fred had figured
out how to do the program. | carried that on. Bill [William M.] Whitney, who is a Caltech alum
and at that time was a division technologist at JPL—he's still at JPL—had been very interested
in SURF almost since its beginning. Bill and Fred and | used to get together for Sigma Xi
chapter meetings, as we called them, but the conversation very often turned to SURF, so Bill had
been part of SURF conversations for many years. Pretty soon after | became director, Bill came
along and said, “Y ou know, there are alot of things | wish | had known when | was an
undergrad. | went on to grad school, but | kind of drifted into things. | didn’t really make any
solid plans. | didn’t have aplan or agoal that fit into along-term context. And there are alot of
things | wish | had known. What would you think about putting on a program for the SURF
students to tell them these things, give them thisinformation, so that as they plan their careers
they have away to take this experience and parlay it into the decisions they’ re going to have to
make?’ So we started what we now call the Monday-night career sessions, and it’s become a
series of six or seven. It depends on how the summer falls and the holidays and the budget
whether we do six or seven. We bring in alumni to talk about various aspects of career planning
and to raise issues that students will face as they move into the next phase of their lives. It's
become quite successful. We experimented along the way. We used to do it on Monday
evenings after the normal workday and after supper. Well, after supper, students have gone off
to do other things. So then we said, “OK, why don’t we have a supper—”

COHEN: Pizza

AsH: “Pizzal WE€'ll have pizza, and when that’s over, they’ [l come in and we'll have this
program.” Well, what happened was people would come to eat, and they’ d get to talking to each
other, and pretty soon they’d go off and do something else. So now what we do is feed them
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there, in the room, so when they come in, they get their supper and they sit down. And as soon
as everybody has gotten food and sat down, then we start the program.

CoHEN: OK. Trial and error. [Laughter]

AsH: Right. But you know, so many students have come back and said, “ This was so valuable.
| learned this, and | learned that, and I’ ve acted onit,” in someway. So it’s actually become a
very important part of what we do.

CoOHEN: It seemsto me |’ ve gone to a couple of those.

AsH: Fred had started—and we have continued—these research seminars. We do a series every
Wednesday at noon on the campus, and then as SURF began to expand at JPL, we started a
series up there on Fridays at noon. It's hard for the JPL students to get down here and get back
again during the day, so we thought they should have the same opportunity to enrich their

research experiences by seeing what other people are doing.

COHEN: It also puts them in contact with one another, | would think.

AsH: It does.

CoHEN: A lot of these kids must be loners.

AsH: That’'strue. We have done some of what we call round-table discussions. We bring
somebody in—sometimes an alum, sometimes somebody from business, sometimes an
entrepreneur, and so on—for asmall gathering. Of course, always at lunch or at ameal.
[Laughter]

COHEN: Feed them, feed them, feed them. [Laughter]

AsH: | know. Wejust go from meal to meal. That’s what undergraduate research is, you just go
from meal to meal.
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CoHEN: Well, it works.

AsH: Yes. But it brings the students into contact with opportunity, at a time when their schedule
is much different from the academic-year schedule. That’s the advantage of it. Whatever their
motivation is—and the prime motivation may be to come and eat [laughter]—they also take
away other things. They meet people, they network, they broaden their view, they get some
ideas. And all those things build on what they’re doing in their research. So we did some of
that, although we haven’t done those round tables more recently, because SURF has gotten so
big that it’'s hard to offer—

CoHEN: Something that everybody can come to.

ASH: Yes.

COHEN: Sometimes size hurts things.

AsH: Wdll, it makesit different. It'sadifferent experience.

CoHEN: When did your numbers start building up to what you have now?

AsH: It'sredly been, over twenty-five years, afairly steady increase. Every year there are more
students. Fred made areport to the Faculty Board probably in about 1982, and he said he didn’t
think the program would ever be more than a hundred students—that was the saturation point,
that was alot of students. Well, within ayear or two we were over ahundred. | made areport to
the Faculty Board maybe ayear or two after | became director, and | said, “1 don’t think we'll go
over 200 students. That really has to be the saturation point, considering the size of our student
body.” And then we leaped over 200. | made the same prediction when we got to 300—and
now | don’t predict.

Out of last year’s graduating class, 56 percent had done SURFs. About half of the
students who' ve gotten their bachelor’ s degrees from Caltech since 1980—which would have
been the first graduating class after SURF began—have been SURF students. Caltech isaplace

where—well, with the faculty, with our postdoctoral population—any Caltech student can do
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research. There’'s one PhD-holding individual for every undergrad, so the capacity, | think, is
just much greater. But then we also have JPL, and we haven't begun to reach the capacity there.
One of the things we are concerned with, of course, is how many outside students SURF can
accommodate and still be a Caltech program for Caltech students. | think it will be other issues

than capacity that will determine that.

CoHEN: So you've had no problem in raising the money needed for this program.

AsH: Well, we've had trouble raising the money. In the early days, and | don’t remember if we

talked about raising money the last time—

CoHEN: Yes. You found asugar daddy among some of the Associates.

AsH: Yes, wetalked about Samuel Krown and the people he introduced to SURF. And Samuel
started our endowment, in the early eighties, and | think we talked about that. So raising money
became—of course, it’s always been—a major concern, because SURF grew up under that
research paradigm: If you want to do something interesting and you can raise the money, you
candoit. That was something that was important for me to carry on, when | became director.
We had, by that time, a group of individuals who were good friends of SURF. The SURF Board
had been started, so it was important to build that group up with friends of SURF. It waslargely
adonor-relations activity, getting people together afew times ayear—

CoHeN: Did you go through the devel opment people?

AsH: Yes, | awaysworked closely with development—always. Y ou never want to come a
cropper with the development office, because we would not then meet our goals and they would
not meet theirs, so there’ s no senseto that. And of course we always solicited support from the
administration in our effort to raise money. But every year there was always [the question of]
whether we had enough money when we were ready to make SURF awards for the students that
we wanted to give awards to. We would make awards with the money we had available, and
then we would have await list, and we' d say, “We don’t have the money. You do have a

meritorious application. If we had the money, we would award it, and it’ s possible the money
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will comein.” Because when you’ re out raising money, you go out and shake alot of trees, and
money continues to come in. But we were never confident enough to award SURFs on money

wedidn't have.

CoHEN: To go into the red, so to speak.

AsH: Exactly. Sowhen Tom Everhart became president—

CoHEN: Hewas very interested in this program.

AsH: Hewasvery interested. He was extremely supportive. | think we talked about this the last
time: He madeit alineitem of the administrative budget. Lew Allen was chair of the SURF
Board at the time, so this would have been after he finished being director of JPL, in 1990.
Sinecures for directors of JPL: [Laughter] Put them on the SURF Board. And so Terry Cole,
who was then chair of the SURF Administrative Committee, Lew Allen, who was chair of the
SURF Board, and | met with Tom Everhart to request that the institute provide underwriting for
SUREF stipends against our fund-raising, so that we didn’t have to go through this process of
wait-listing and holding the students and faculty off until we had raised the money. Asit turned
out, we never had to use that underwriting, and the underwriting was against our next year’s

fund-raising, so there was really no—

CoHEN: No problem with that. But it showed support.

AsH: It was support. It was avery important step.

COHEN: Y ou had big guns on your board at this point.

AsH: Yes, absolutely.

COHEN: So that’s a credit to you, Carolyn.

AsH: WEell, you know, it takes alot of people to make this happen. It’'sthe synergy of the
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community, and the support of the community, that allows these things to happen.

COHEN: Yes, but you' ve got to push them in the right direction.

AsH: Wéll, yes. It’s one of the things I’ ve come to realize—that without any particul ar

constituency, SURF would not be as successful asit is.

CoHEN: Y ou do have to have a base.

AsH: Without the support of the faculty—that’ s absolutely key—there is no program. Without
the enthusiasm of the students for this kind of experience, thereis no program. Without our

donors, thereis no program.

CoOHEN: Shouldn’'t you put that onefirst? [Laughter] Almost.

AsH: Almost, yes.

CoHEN: Without the money, you couldn’t go anywhere.

AsH: Yes. But then there are staff al over the institute who make sure things run smoothly. We
get students paid; we get all the stuff we need for SURF Seminar Day and our other events.

CoHEN: So you're still running your office with afew people.

AsH: | till am. At thetime | became director, it was Joan Spears and me. And then Susie
Clark, right about that time, joined our staff. And she and Joan were job-sharing, so it was till
one FTE. Then Susie decided she needed or wanted to work more, so she took up the officers-
of-the-faculty work.

COHEN: That was your original job.

AsH: That was my original job. Susie did that half-time and SURF half-time, and Joan worked

half-time, and we lived in the basement of Dabney, in nonadjacent offices.
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CoHEN: Just to make it more fun, right? [Laughter]

AsH: Yes. [Laughter] And then we moved over here, to Beckman Institute, in 91, when the
building was new. Harry Gray was Director of the Beckman Institute, and he invited SURF to
movein. He offered us permanent quarters. It was very important recognition of SURF, and it

placed SURF physically in the midst of research activity.

COHEN: You've been here adozen years.

AsH: Yes, we've been here along time, and we hope we will continue to be housed here.

CoHEN: One more question on the financing of students. If a professor takes on a SURF

student, some of that money comes out of hisgrant. Isthat correct?

AsH: We usually expect that the money we raise from outside sources will serve as matching
funds from a professor’s grant. Normally a professor pays half and SURF pays half. The
students who work at JPL are paid from NASA direct funds.

CoOHEN: So the person who takes on a student there doesn’t have to worry about the money.

AsH: That'sright. For the non-Caltech students who come in, we have very limited money, but
we do have some. The money we raise is used to support Caltech students working with faculty
members, so the non-Caltech students who come in are typically paid by the faculty member;
however, SURF provides an administrative infrastructure. It provides a process for bringing
studentsin. | think we talked about the pedagogical advantages of their writing the proposals
and doing the reporting. And then of course they have accessto all the programming we do over
the summer aswell. And sometimes the faculty are looking at students as possible grad students.
That'sagreat way to do that: Bring a student in for ten weeks to seeif thisis somebody you'd
really want to have as agrad student. So it’s often to the faculty’ s advantage, and they’ re willing
to pay the amount of the stipend to do it.

While I’m still back in the early nineties, let’ s talk about the beginning of the MURF

program. In 1991 David Van Essen, whom you probably remember was a biology professor
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here, and some of his colleagues in biology and chemistry devel oped the MURF program.

CoHEN: MURF stands for what?

AsH: Minority Undergraduate Research Fellowships, to bring in underrepresented students in
biology and chemistry.

CoHEN: Thiswasn't necessarily for the summer program, this was studentsin general ?

AsH: It wasfor the summer program, and it was largely modeled on SURF. The students
applied alittle bit differently. The motivation was, | believe, that NIH [National Institutes of
Health] provided encouragement/incentive through their grant programs from NIH for these
kinds of programs to be developed. The MURF program was formed, and it is now largely
funded from the Howard Hughes Medical Institute grants that Caltech bringsin. | can’t
remember offhand what the early funding for MURF was, though | think NIH research grants
provided at least some of the money. And they brought in probably ten or fewer students those

first summers.

CoHEN: Who recruited them? Where did they come from?

AsH: They were recruited from the minority-serving institutions but also from majority-serving
ingtitutions. They were recruited through programs like MARC, Minority Access to Research
Careers, and MBRS [Minority Biomedical Research Support]—these are national programs,
funded by NIH.

CoHEN: So they did that work themselves and not through your office?

AsH: At that point, Professor Van Essen and his colleagues—including Kai Zinn, who later took
over coordination of the MURF program after David Van Essen left Caltech for a faculty
position at Washington University in St. Louis—did all the work of developing the program.
They requested that the students admitted to MURF be included in the SURF program so they

could take part in the seminars and activities and would come in contact with other students. The
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SURF office also administered the payroll for MURF. In 1998 we raised money from the James
Irvine Foundation to expand MURF into other disciplines beyond biology and chemistry.

CoHEN: So your officereally got involved with MURF-.

AsH: Yes, wedid get involved with it. And about that time, the biologists said, “Well, if it's
going to be an institute-wide program, why don’t we move it over to SURF?’ So that program

moved into our office in due course and is now housed with us.

CoHEN: Who does the MURF recruiting? Do you do it?

AsH: Carol Casey, in my office, isthe MURF coordinator. We have abig mailing list now.

COHEN: Isthat something you developed out of your office?

AsH: Well, we expanded it—it started in biology and chemistry and we built on what they
started. These are all non-Caltech students, and they apply alittle bit differently. Rather than
writing the research proposal, they write a personal statement of what their research interests are
and what piqued their interest, how they fostered that interest. We encourage students now to
look at the Caltech Web site to see what kind of research our faculty do. Occasionally we'll get
somebody who’ s in engineering from someplace and they’ re majoring in heating, ventilating,
and air-conditioning. We say, “Well, we don’'t do that kind of engineering here.” [Laughter] So
we want them to do some research and some background on what kind of place Caltechis. In
the last four or five years, we' ve looked at that as part of Caltech’sdiversity initiative. MURF
can help Caltech achieve greater diversity, especially in the graduate program. And then of
course it becomes part of a pipeline for grad students, postdocs, and—down the line—faculty.
We have made an effort to move it from being just a program to expose students to research and
maybe help them along academically to a program that helps Caltech meet its diversity goals by
bringing outstanding underrepresented students to Caltech to work with faculty for the summer.

CoHEN: And how isthat aspect coming along?
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AsH: It'scoming along very well. We're looking for stronger students—very strong students
who potentially could be graduate students here. Since 1992, fifteen MURF students became
graduate students at Caltech.

CoHEN: How many MURF students did you have, say, last summer?

AsH: Last summer we had twenty-seven.

CoOHEN: That'salot.

AsH: Yes. And of course, not all were ready to apply to grad school, because they were just

finishing their sophomore year. Four students from the 2002 MURF class came to grad school.

COHEN: That's probably very good.

AsH: Oh, it’svery good.

CoHEN: These now are not students that are going to need help to keep up. They’re supposedly

coming in on alevel with everybody €else.

AsH: They are, absolutely. Then we had another program, which started probably in the middle
nineties. It was funded from the National Science Foundation. Nate [Nathan S.] Lewis[Argyros
Professor and professor of chemistry] was the Pl [principal investigator] on the grant. It wasto
develop computer-based teaching tools for Caltech courses, and the program became known as
TIDE, Teaching and Interdisciplinary Education. We had this big grant from the NSF to develop
computer-based teaching tools on the lines of the chemistry animation project that Nate
developed probably fifteen years ago or so. So that also became part of the work in our office.

CoHEN: Now, were these other students who came in to do this?

AsH: Some of them were outsiders; alot of them were Caltech students.

CoOHEN: But this was not the same bunch of people doing SURF?
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AsH: It wasdifferent work. The ideawas that the learners, in aclass, could apply their technical
skills and say, “I could understand this material better if | could seeit thisway.” And
theoretically that was agood idea. It wasn’t research in the sense of being in alaboratory and
investigating new problems, but it was taking the essence of that and applying it to how we could

teach better, what tools we could develop to make our courses better.

CoHEN: So Nate Lewisdid thiswith hisown grant? He didn’t have to do this?

AsH: Well, actually David Baltimore [Caltech president 1997-2006 | was listed asthe Pl. But it
was Nate who had generated the idea and drafted the proposal. So it became an institutional
grant, but Nate was the key person. And it was something that David Baltimore was certainly
very supportive of and enthusiastic about. So at that time—because now we had TIDE, we had
MUREF, we had SURF—we changed the name of our office from the SURF office to Student-
Faculty Programs. We didn't want all these other programs to just be subsets of SURF, we
wanted them to have recognition as equal programs. We had a very hard time trying to [change
the name]. SURF had such panache. Y ou could answer the phone with it. It was an acronym

that had words to legitimateit. It was just a great name—there was alot of cachet there.

CoHEN: | know. People would say, “Are you SURF-ing this summer?”’

AsH: So we had a contest to name the office something with as much panache as SURF. For a
couple of months we had lots of people weighing in with names for our office. But you had to
be able to answer the phone and say it. It had to make some sense. | mean, it couldn’t just be
Tsunami, which was one of the names suggested, but that doesn’t mean anything. [Laughter] If
you' re identifying yourself, it doesn’t work. So we came up with, finally, Student-Faculty
Programs.

COHEN: I’'m sure most people don't know it’s not still SURF. | bet most people still think it's
SURF.

AsH: Yes, but officially it became Student-Faculty Programs at that point. The TIDE program
went on for afew years, and we funded afew interesting projects. | don’t know if any of them
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are still inusein any courses. But then the grant ran out, and that was that, so the TIDE went

out.

CoHEN: OK. [Laughter]

AsH: Since then, however, other programs that allow students to work with faculty members on
problems of mutual interest have come along and now take advantage of the SURF
infrastructure. Some examples of those: We have asmall grant from the Beckman Foundation,
which we've had for the last five or six years. It funds two sophomores each year—sophomores
in biology or chemistry—and it's a great program. Students do research over two summers and
the intervening academic year. The grant provides a generous stipend, research money, and
travel funds for the student to go to conferences.

CoHEN: Who raised this money?

AsH: It came asacall for proposals from the Arnold and Mabel Beckman Foundation. We write
the proposal. And the students get a little bit more summer stipend than the SURF students do.
They’ re recognized in the commencement program as Beckman Scholars. It'savery nice
program for the students, and it’ s been enthusiastically received by the faculty, because they’ ve
said that thisis exactly what our students should be doing. It encourages the students to get more

deeply into aresearch project.

CoHEN: They start in the summer; they go through the whole year, and then the next summer?

AsH: Yes, sothey really can do something.

CoHEN: How many students do you have in this program?

AsH: Wéll, it'sonly two. We can only take in two, each spring. [Tape ends]
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Begin Tape 2, Side 2

AsH: Harry Gray [Beckman Professor of Chemistry] was on the board of the Beckman
Foundation, and when this program was developed, it had the SURF fingerprints al over it: The
foundation wanted these students to write a research proposal, to have an interview with afaculty
committee, to do the research, to report on the research, to write atechnical paper, and to give an
oral presentation—so it had all the SURF elementsin there. We're quite sure we know where
that came from [laughter], who got that instilled into the program when it was devel oped.

Five years ago, at about that same time, the institute was thinking about how to get the
top applicants to accept their admissions to Caltech, and it was about that time that the Axline
endowment was set up, from the big gift from Reaand Lela Axline. The money was given for
undergraduate student scholarships and so on. So the incentives, of course, were lots of
scholarship money and the opportunity to do research the summer before these students start

their freshman year.

COHEN: How many do you have?

AsH: Let'ssee. In 1998, thefirst year, we had twenty-two. It was just hugely successful. Once
Caltech did that, then of course other institutions started doing similar things.

COHEN: Y ou advertised the program?

AsH: No, there’sno advertising. The students are selected by the admissions committee.

CoHEN: Oh, so thisis not something they can seek out by themselves.

AsH: No, they have to be specially selected to receive this scholarship money and to have the
research experience. These are amazing young people; some of them already have publications,
coming out of high school. Some of them have done research—well, obvioudly, if they’ ve got
papers. Others haven't done any research, but they’ ve done other very interesting things that

definitely make them top applicants.

CoHEN: Which is the committee that seeks them out?
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AsH: It’'sthe Freshman Admissions committee. That’s the committee that, of course, reviews
applications and makes the decisions on whom to admit to Caltech, and from that group they
take the ones who have distinguished themsel ves the most and the ones they absolutely want to
get to come to Caltech. Of course, every other college and university isaso in competition for
those students, so there are alot of programs that are devel oped and incentives to get students to
accept their admission to a particular place, and thisis how Caltech decided to do it. Because
research is the coin of the realm at Caltech, and undergraduate research is part of our culture,

why don’t we make that part of the incentive package?
COHEN: | see. Soit’s been very successful.

AsH: It has been very successful. Twenty-two students the first year. We had twelve in 1999
and 2000, six in 2001, and eight in 2002 and 2003. But that now isthe Axline SURF program,
and those students are matched with afaculty member. They don’t write a proposal in the same
way SURF students do.

CoHEN: WEll, they’re not competing for it; they’ ve been chosen.

AsH: They’ve been chosen to haveit. And we don’t even know who they are until May 1%,
which is quite late in the whole process. But we ask them to write a personal statement: “What
would you like to do? What would you potentialy be interested in?” Some of them know
exactly. We had a student who knew he was going to be a mathematician, actually had a
problem that he wanted to work on. He himself made contact with one of our math faculty
members. So—

COHEN: He' son hisway.
AsH: He'son hisway.
CoHEN: Arethere any women in that program?

AsH: Oh, yes, there are.
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The Axline students always live in Avery House for the summer, because of course they
should not become biased toward any of the seven houses. We have to respect the student
culture here and not give them undue advantage, but they really become sort of a core group,
even in the freshman class, because they’ ve been here for ten weeks, they know their way
around, they know some of the traditions, they’ ve had the honor code indoctrination early. So
we had to think about all those things as we brought these studentsin: How do they become
integrated, and how do we do it in away that doesn’t give them an advantage over the frosh who
arrive in September selecting ahouseto livein.

Then afew years ago, NASA developed the Undergraduate Student Research Program,
USRP. Now, that’s interesting—we have all these acronyms, but we always called that one
USRP and not “usurp.” [Laughter] | don’'t know why that is. But it also has some of the SURF
fingerprintsonit. Jim [James| Gorman came out from NASA [NASA Office of Human
Resources and Education] as they were developing the program to discover the key elements of
SURF that NASA might adopt. And they adopted some of them. They did not adopt the
proposal part, but they did adopt the reporting at the end and the students’ writing a personal
statement. Thisisanational program, so students apply to NASA for USRP. NASA’s|ooking
at the SURF model for its undergraduate research program was wonderful recognition for SURF!

CoHEN: They apply after they have gotten here?

AsH: No, no. They apply for USRP from their institutions during the calendar year. NASA
assigns successful applicantsto various NASA laboratories, and so of course JPL gets a
contingent of these USRP students. Because undergraduate research isreally part of the culture
and there’ salot going on, it was decided to make these students part of SURF once they’re
admitted to USRP. So once they’ ve been admitted to USRP and assigned to JPL, they become
part of the SURF group.

CoHEN: But they may not necessarily be Caltech students at all?

AsH: No. But they could be. We've had a couple of Caltech students who have been USRP
students, but the USRP students are amost all from other places.
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CoHEN: And they just come for the summer?

AsH: And they come for the summer, so it’s ten weeks. The benchmark for the kind of work
they do isthe potential for publication. They can participate in all SURF activities. They can
live in the student houses on campus. They become part of the undergraduate research
community. So when we brought USRP under the SURF umbrella, it began to change the
constituencies of SURF alittle bit; it increased by twenty students or so. Also, probably in the
last five to seven years, LIGO [Laser Interferometer Gravity-Wave Observatory] developed an
undergraduate research opportunity, partly funded from an NSF REU grant but also partly
funded from the L1GO grant. And Ken Libbrecht, who you remember was in the first SURF
class, isthe director of the LIGO undergraduate research program, so he brings in students and

they’re all from outside. And that number, last year, was twenty to twenty-five.

COHEN: That’squite afew.

AsH: Yes. Sothey apply to LIGO, Ken matches them with faculty and researchers within
LIGO, and then they, too, become fully part of SURF—Iive in the houses, the activities, the

summer—

CoHEN: So they do all these things—the luncheons, the pizza, and everything else.

AsH: All that is open to them aswell. So, | now think of this as the classic SURF, which are
Caltech students working with faculty or JPL technical staff, the ones we raise the money for,
And the others I think of] asthe allied programs.

CoHEN: What isthe breakdown of the numbers? It’s not half and half, isit?

AsH: Not quite half and half yet. Thethingis, we impose the SURF standards and the SURF
requirements on all these programs. |If they want to take advantage of the SURF infrastructure, it
has to be research with the potential for publication. That’s what we expect. They have to do
the oral and the written report at the end. For the students who apply by writing a personal
statement—the MURF students, the USRP students, and others—we require now that they write
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awork plan before they begin their research. We can’t call it a proposal, because they are
already in, so it'snot a proposal in that sense, but the writing of the paper, the work plan,
functions the same way. It gets the student thinking about what he or she will do, and it gets the
mentor thinking about what he or she will do. Everybody is prepared, so that once the student
actually shows up for work, he or she can start doing something. They don’t have to go to the
library for aweek while everybody figures out what they’ll do. That really helpsto maximize
the ten-week period.

CoHEN: Areyou still operating with only two people out of your office, you and two half-

timers?

AsH: Now | have three staff in my office. Fiona has the faculty-officersjob, which is now a
full-time job, not a half-time job anymore, because she attends the Faculty Board and the faculty
meetings and takes the minutes. She has expanded some of her roles with the faculty committees
and so on, so that’safull-timejob. So when she came, | effectively lost ahalf FTE. | now have
two full-time people, and then other people | hire on a consulting basis for specific things—for

example, doing events.

CoHEN: So agood bit of work is done by the SURF Board?

AsH: The SURF Administrative Committee does the proposal reviewing. The SURF Board
helps with fund-raising activities. One thing that has allowed us to essentially reduce our staff
level istechnology. We had built, three years ago, an amazing database that manages all our
data, literally at the press of a button. And this year we're going to online applications, we're in
the process of building that system, which will further automate our office.

Wewon't have all that paper. But when we had the proposal review, every single year up until
this coming year—' 04—we’ ve had to package up these proposals and hand-carry them to the
reviewers and then hand-carry them back. The alternative, of course, would be to mail the stuff,
but we were sending originals. We didn’t want to have to Xerox everything. So it was just a sort
of mad running around the campus. None of that’s going to happen. In this next proposal round,
itwill al beonline. If reviewerssay, “Yes, | can review fifteen proposals,” we say, “Here they

are.” Then they can just go in and make their comments and recommendations and they’ re done.
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| wanted to tell you about a new program we started last spring, to provide training and
support for the grad students and postdocs who find themsel ves mentoring undergrads. All these
twenty-five years, of course, students who work in alaboratory generally work on a day-to-day
basis with grad students and postdocs. And it very often happens that the SURFer shows up on
the first day of SURF and the faculty member saysto the grad student or postdoc, “Oh, by the
way, here'sthis student for you to work with al summer.” That has an effect on the grad
students and postdocs, because they’ re doing their own work, and now suddenly they have this
other person they’re responsible for. So there's, in some sense, a resentment factor—but also a
bewilderment factor: “What do | do with this student? This student wrote a proposal for work
that has something to do with what I’m doing, but not exactly.”

CoHEN: And they’re pressured to get their own work done.

AsH: They’retrying to get their own work done, and they don’t have any experience in scoping
aproject for somebody with no experience, for ten weeks. So the year before last, the grad
students, who are quite well organized, put out a survey in the graduate student newsl etter on
mentoring experiences with SURF students, and the first question was, “How was your
interaction with the SURF office?” And they showed me the survey. Otherwise | probably
wouldn’t even have known that this survey came out, because | wasn't on the grad student
newsletter mailing list. 1 said, “You know, thisisreally aloaded question, because | can tell you
they didn’t have any.”

COHEN: Y ou never saw them.

AsH: Wedidn't seethem. In some cases, we knew what their names were, but we had no
contact with them, so they didn’t have any contact with us. But it became clear that thiswas an
issue for them, and | thought, “If it’s an issue for them, it’s an issue for the SURFers. It'sgoing

to impact their experience.”

COHEN: Sure.

AsH: Just asthe undergrads are being introduced to research, here’ s a whole group of people, a
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whole constituency of people, who are being introduced to the mentoring process. So last year
we got together a core group of grad students and postdocs who were willing to help develop this
program. We put on workshops before SURF began, to explain what SURF is. In some cases,

they didn’t even know what the program was.

CoHEN: Sure. Why would they know?

AsH: [We explained] what SURF is, what the expectations are, what the SURF philosophy is.
We gave them tips on mentoring. We brought in faculty and grad students and postdocs who had
had mentoring experience to talk about the process of mentoring and the importance and value,
and the benefits to them of having mentoring on their résumés when they go on to the next phase
of whatever they do. And then we had some discussion groups over the summer.

CoHEN: How many of these grad students did you get to come?

AsH: Wéll, we did the workshops based in the divisions, so the biologists were talking to the
biologists, the chemists were talking to the chemists, the physicists were talking to the physicists.
When they talk about things like developing a project, that looks different in different
departments. For the biologists, anything a student might have proposed in March has probably
been done by the time summer starts. The article may have been written by June. In
engineering, they might have the same thing going for years. So there are alittle bit different
issues. Plus, the grad students thought they would feel more comfortable and ask more questions
and engage better if we did it within the divisions, so we did that. And we got probably twenty
to thirty in the largest workshops—jprobably five to eight in the smaller workshops. But we
started the process—the most important thing is, we started the process—and we gave them a
name, “co-mentors.” We put them in our annual report and other materials, whenever we list the
student with the mentor’ s name, we also list it with the co-mentor, to give the co-mentors

recognition for the work they’re doing.

CoHEN: They’re doing the work.

AsH: They are doing the work. We are going to hold, in the next couple of weeks, an
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information session for co-mentors for next year, now that we're just moving into the application
process. So if people want to become co-mentors, they can go to their advisor and say, “Y ou
know, I’ve got alittle project. Why don’t we get a SURF student?’ They can be part of that

process rather than just—

CoHEN: That’sterrific, that you picked that up.

AsH: We're excited about this, and | think they’re excited about it. They feel it's important and
that they’ ve been recognized.

CoHEN: WEll, they had been doing something for which they got no recognition.

AsH: Exactly. OK, you asked me how many students we had last summer. We had 440.

CoHEN: In all the programs?

AsH: Altogether, under the SURF umbrella.

CoHEN: Right. Well, that’salot. These programs are now copied by places al over the

country?

AsH: Right.

COHEN: You can say, really, that there' s nothing but success from all of this.

AsH: Wéll, you know, | think there really isalot of success, and | think it’s because everybody
wins. The students win, the faculty wins. It isn’'t that somebody wins at somebody else’s

expense.

CoHEN: That'sredly great. And it sreally atribute to you, Carolyn. | mean, well done!

AsH: Thank you. Thank you. But, as| say, | figured out a couple of years ago, when we had
only maybe 350 students, that there were probably 1,000 people that summer making it possible
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for those 350 students.

CoHEN: Soit'sredlly ajoint project, with many people.

AsH: To borrow from Hillary Clinton, it takes avillage; it takes acommunity to make this

happen.

CoHEN: Do you have any wish list, of what you would like?

AsH: Well, let'ssee. We'rein the capital campaign, as a campaign item, for $10 million.

CoHEN: Oh! Ten million for SURF!

AsH: Yes, right. Our current endowment is about $5.6 million, and we're in the campaign for
an additional $10 million, of which we' ve raised about $800,000 or $900,000. So that would be
my wish. If we could complete the endowment, that would be a nice legacy to pass on.

COHEN: So now this program goes on in many schools in the country.

AsH: Insomeform or another. | did a study for the Association of American Universitiesin
2000 to look at undergraduate research in six AAU institutions. Of course Caltech was one.
And | looked at MIT, Rutgers, Emory, the University of Washington, and the University of
Illinois at Urbana-Champaign—so, a small private institution, a mid-size private institution, a
bigger private institution, and two publics. Beforel started, David Baltimore said, “Y ou have to
be careful when you go to these institutions, that you don’t tell them how to do things.” And |
said, “Well, of course I’m not going to go there to tell them how they should be doing their
undergraduate research. But when I’'m finished, if | find out that Caltech is doing it the best of
anybody, 1I’'m going to exploit that information locally as much as possible.” And 1 think | can
confidently say that SURF is probably the best undergraduate research program in the country,
for these reasons. It’'s a comprehensive program, undergraduate research is embedded in our
culture, our faculty expect to work with students, and most faculty do have studentsin their

laboratories. Over arecent four-year period, seventy-five percent of our faculty had had students
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in their laboratories, either through SURF or during an academic year for credit. And if you took
out the humanities faculty—because we don't really have very many humanities majors—that

percentage went up to 80 percent.

CoHEN: Asyou say, it's part of the culture.

AsH: It'spart of the culture. No place can touch that. Any undergraduate who wants to do
research at Caltech can doit. SURF isso exemplary, in large part, because Caltech is Caltech. It

can happen here because we have things that other institutions don’t have.

CoHEN: WEll, it all sounds good. So would you want to change your life here at Caltech in any
way? You've certainly done alot of service to Caltech. Has Caltech been good to you?

AsH: Caltech has been agreat place for me! Caltech has aways been a place that values the
entrepreneur. |f you have an idea, you can implement it here. That’s been a rewarding aspect

for me. [Tape ends]
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