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MIT ORAL HISTORY PROGRAM

Project on Women as Scientists and Engineers

Interview with Nancy Kopell by Shirlee Sherkow

Cambridge, Mass. January 11, 1977

Session 1 transcribed by Beth Gould

Sherkow: What I usually start out with is your childhood; do you have any

brothers or sisters?

Kopell: I have one sister, Linda, who is three years older than I am.

Sherkow: What is the level of education of your parents?

Kopell: My father had a very unusual education. He dropped out of school

before he finished high school, right after elementary school, because he

had a number of brothers and sisters that he had to support, but he continued

to go to school at night. He went to NYU as a special student and managed

to finish his undergraduate work, but he had no high school diploma and they

wouldn't give him his college degree because he didn't yet have a high school

diploma. So he had to go back and get his high school diploma, which he also

did at night, by passing a high school equivalency exam. At this point, he

was into studying, so he took his law degree at night. That wasn't enough,
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so he took his Master's in Law. [Laughter] He's a CPA. He doesn't use

his law degrees. But it"s part of what I call, “our family tradition of

useless degrees." My mother graduated from Barnard, and she was also a

math major. My sister also was a college graduate. Neither my mother

nor my sister had any training beyond college.

Sherkow: Beyond the BA level?

Kopell. Right.

Sherkow: As you were growing up, what were the occupations of your mother

and father?

Kopell: As I mentioned, my father is a CPA. For awhile he was working for

other people, but most of his practice is on his own. My mother didn't

have a profession or a career, but she kept very busy at various things.

Her father owned a chain of dress stores, and at times she helped out in

the stores. She was very active in the community, as well. She was on

various committees in the community, very civic-minded. During the

summers, she would work. For instance, I went to camp for many summers,

and for some of them she was the women's athletic director at that camp,

as well as being the tennis counselor. She also painted a lot. So she

kept very busy. When my sister and I were in elementary school, I think

she edited our school newspaper.

Sherkow: But she didn't do anything, specifically, with her math degree?

Kopell: Not a thing. [Laughs ]
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Sherkow: Why did she major in math then?

Kopell: I never understood that. In fact, I understood even less the

fact that my sister majored in mathematics, because I felt, especially by

the end of her mathematics major, that my sister didn't even like it very

much anymore. It's a question I never got a straight answer to. [Laughter]

Sherkow: Where were your parents born?

Kopell: In New York. Both sets of grandparents come from Minsk and Pinsk.

Sherkow:; Come from where?

Kopell: Near the border of Russia and Poland,

Sherkow: Where did you grow up?

Kopell: In the Bronx, in New York City. We moved once; it was from the

second floor to the first floor of the same apartment building.

Sherkow: Did you go to public schools?

Kopell: Yes.

Sherkow: When you were in school, did you get any kind of encouragement

from your parents, in terms of school subjects?

Kopell: I felt from my parents that I was encouraged to do my best in

everything. In fact, if I came home with a ninety-eight, I would be consoled,

"That's all right, dear, As long as it was your best." You see? [Laughs]

Sherkow: A ninety-eight?

*
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Kopell: But I don't think they pushed me in any specific direction. In

fact, I'd say it was just the opposite. I constantly heard over and over

again a phrase about being, “well-rounded." I was not to spend all of my

energies doing any one thing. So, for example, I was pushed into doing a

lot of athletics, other things outside of academic subjects,

Sherkow; If you can remember back this far, could you talk a little bit

about your childhood friendships before high school?

Kopell: My closest friend when I was very young was my counsin, Barbara,

who lived in the same building as I did. She was up on the fourth floor.

She's my age. We were fairly well inseparable until she committed the sin

of moving out to New Jersey, abandoning me to the Bronx.

Sherkow: Did you have a lot of friends when you were in school?

Kopell: I was thinking back on that. I remember a handful of fairly close

friends and quite a number of other acquaintances. I don't know whether

that's a lot, I could tell you more about it; I just really don't know

what you want to know about these friendships.

Sherkow; I'm just trying to get an idea of what your childhood was like.

How you felt about everything: homelife, school--for example, at school,

did you tend to have friends who had interests that were similar to yours

at all?

Kopell; When I think about it now, my friends mostly had interests quite

different from mine, and I think I liked them partly because of that.
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Sherkow: Like what?

Kopell: I'm thinking more in terms of people's personalities than of actual

interests. The people I tended to hang around with were somewhat different

from me, and I liked the contrast. For instance, my cousin Barbara was much

more outgoing than I was at the time, and very earthy. Her family was much

more exuberant than mine was, and I used to love to spend a lot of time with

them.

Sherkow: Were you friends with your sister at all?

Kopell: We had a classic case of sibling rivalry. My cousins remind me of

how we used to fight. In the later stages, it got bad enough that she used

to hide all her math books from me, because I was following in her footsteps.

I was learning mathematics, and she was a little afraid; so the books got

hidden in the closet.

Sherkow: That's funny,

Kopell: Linda and I became friends once we were grown up. My parents had

mixed attitudes about me and school. I should start from the beginning and

say that when I was very little, everyone thought I was retarded. You see,

there was something wrong with my eyes, and I couldn't see very well.

That made me very, very shy, and so for the first couple of years I seemed

to just sit around like a lump, not exactly drool, but . . . my parents

thought that my sister was the precocious one, and I was a little bit back-

wards, but they would love me anyway. And it wasn't until I was about five

or six that I was given some tests on which I came out fairly well, which

Faw oe
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surprised my parents. About the same time, it was also discovered that

there was something wrong with my eyes, which began to be corrected. My

personality started to change a little, Also, I began, when I was quite

young, about five or so, playing the piano. Before that, I had been extremely

shy and unwilling to do almost anything, because I could barely see. But I

loved the piano. I was playing all the time. At that point, I started to

develop much more, and really began to blossom.

Sherkow: You started taking lessons at the age of five?

Kopell: Yes. On and off, I've kept up interest in music since then. I w-s

even playing the drums in my elementary school orchestra.

Sherkow; Really?

Kopell: Yes, I sampled various instruments.

Sherkow: You still play the piano now?

Kopell; No. Not very much, at least. For the last couple of years, I've

been very involved in early music, Renaissance and Baroque music, and I've

been playing recorders and other early instruments, like crumhorns and

the early rackett. And I'm just begenning singing lessons now.

Sherkow: What other extra-curricular activities were you involved in?

Kopell: When I was young, mainly athletics. I was involved in a lot of

intramural teams. When I was in high school, for example, I belonged to a

group called, “The Leaders,’ who got to referee all of the games in gym.

It was fun. We could run up and down the basketball courts and blow whistles.

Nao
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Sherkow: So you liked sports?

Kopell: I liked sports a lot.

Sherkow: All sports?

Kopell: During that time, I was mainly involved in team sports, but I

also liked individual things like swimming. The one thing I never really got

into was tennis, and that was because my mother was the tennis counselor at

com

Sherkow: I love tennis.

Kopell: I think I was affected by the fact that I spent so many of my summers

away from home at camp. I started going to full summer, sleep-away camp, at

the age of two, two and a half. My mother had sent my sister to camp at that

age because she was pregnant with me, and I think she also was working in

her father's business at the time, It was easier for her not to have Linda

around. It worked out so well she decided when I got to that age that she

would also send me to camp. It was a nursery camp. It was meant for young

children.

Sherkow: Did you like it?

Kopell: I think I did. TI must also have had a few feelings about going

away and being on my own so early.

Sherkow; Well, that's awfully young, two years old.

Kopell: My mother tells the following story about the time that she first

-
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took me to the bus station, when I was two and a half. She brought me to

the station where I was going to meet my new counselors and my bunk mates.

She said she was very queasy about leaving her “little one" there. I stood

there completely poised and waited for her to leave and said, ‘Well, what

are you waiting for?" I can't imagine that I felt that poise,

Sherkow; So you spent every summer at camp, away from home?

Kopell; Almost every summer, with the exception of one summer that the

family traveled around the United States together,

Sherkow: What about groups like the Brownies or the Girl Scouts?

Kopell: Oh, right! TI was in the Brownies and the Girl Scouts.

Sherkow: How can you forget that?

Kopell: How can I forget it! Those silly green uniforms.

Sherkow; When youre a Brownie, it's brown.

Kopell: That's right, The uniforms are even sillier.

Sherkow: Did you do a lot of reading when you were young?

Kopell; I did. I don't remember very much, anymore, of what it was I

read. I recall being very eclectic about my reading. I would pick up

almost anything that was around, from a novel to a ketchup bottle. I was

also told that I had a very intense power of concentration, that if I

picked up a book, someone could drop a bomb next to me and I wouldn't

notice ithe
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Sherkow: Any other kinds of things that you can remember you did when you

weren't studying? I guess you were just “goofing around."

Kopell: A lot of time was spent with my friends just wandering around,

yakking. A good deal of time was spent after school playing ball and then,

later on, the team sports. We didn't have a television set,

Sherkow: You didn't?

Kopell: Not until I was in my teens. I remember that it would be a great

event to go visit my grandmother, who lived in the buidling, and watch what

she called, “The Ed Solomon Show."

Sherkow: Why didn't you have a TV?

Kopell: Nobody seemed to want it that much.

Sherkow: It wasn't an economic thing at all?

Kopell: No, it wasn't an economic thing.

Sherkow: I think I would have missed TV. Not a lot, but you do get used

to it. Anything else about your childhood?

Kopell: My mother was a more major figure in our family than my father. My

father is fairly shy. Especially since he had girls rather than boys, he

felt that raising them was more the job of the mother rather than the father.

So, although he had strong feelings about us, he tended to always express

his opinions through my mother. I would rarely hear directly from him that

he had such and such a feeling. Later, my mother might say, "Your father
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thinks blah blah blah.™ Or sometimes, “We think~~." Most of the time, I

could not really tell the difference between his opinion and her opinion, be-

cause they presented a united front.

Sherkow: Did you dislike that?

Kopell: Yes. It made it very difficult to reach my father.

Sherkow; Was your family religious at all?

Kopell: I was often reminded about being Jewish, but it didn't seem to have

any consequences in the way we led our lives, We didn't go to services,

keep Kosher, or in any way really celebrate being a Jew.

Sherkow: You didn't go to religious school at all?

Kopell: The camp that I went to was basically Jewish, and there were

services on Saturday mornings. From that, I know a little bit of Hebrew.

Sherkow: Back to school, did you feel or notice a lot of peer pressure, and

if so, towards what?

Kopell: I don't remember very much peer pressure in elementary school, but

I remember a lot of it in junior high school. I went to a junior high

school which was part of the “rapid advance" system. You did three years

in two. The pressure was mainly social. It was to fit in: to be a "good

guy," to be popular, to be like the other kids, I remember, at times, being

very angry about it. It's not that I was unpopular, or that it was hard to

go along with this pressure; it was the fact of it that made me very

uncomfortable. I remember a couple of kids in my junior high school class
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who were somewhat different from the other kids. There was one who was a

fairly ugly girl, and there was a boy who was very sensitive and very shy,

and they were teased just unmercifully by the rest of the class. I really

disliked that.

Sherkow: Yes. Kids are like that, though. I remember the same sort of thing

happening when I sent to school. There was one boy, in particular, that I

could never meet, because all the other guys used to beat up on him. I think

he was really shy. I never really got to know him. Eventually, he didn't

go to the public school; he went into a private school. But I actually saw

kids beat up on him. He was just very different from the others. Kids can

be cruel.

Kopell: I wasn't so aware of that before junior high school. I saw it very

concretely there.

Sherkow: What grades are junior high school?

Kopell: Seventh, eighth and ninth.

Sherkow: It was three years in two years?

Kopell: Yes. Then I went directly into the tenth grade.

Sherkow: Could anybody try this?

Kopell: You had to pass an examination to do this.

Sherkow: So you were bright.

Kopell: By that time, I guess I was considered bright.

rot
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Sherkow: Was the problem with your eyes related to just not having glasses?

Kopell: The muscles were very weak, so the eyes tended to move out or cross

a little, which is enough to make anybody look retarded. [Laughter]

Sherkow: So did they correct it by surgery?

Kopell: No, it was corrected by exercises.

Sherkow: I see. Do you still do exercises?

Kopell: No.

Sherkow: But you do wear glasses?

Kopell: Contact lenses.

Sherkow: How would you now describe your home life? What I'm trying to get

at is some kind of a picture of your feeling of what it was like to live

with your sister and your parents, in this apartment, in the Bronx, when

you were little and growing up. What was your family life like?

Kopell: One thing I can say is that my sister and I have very different

personalities. That is, although she's the older, I was always the more

independent. She was the more sheltered of the two of us. That was partly

because of the fact that, for various reasons, she skipped two grades of

school. One was in the "rapid advance" class, like the one I mentioned; the

other was the second grade. The school was quite overcrowded. She was in

that grade and they skipped quite a number of people. But it meant that by

high school she was two years younger than many of the people in her class.
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Partly because of that, my parents felt a need to be protective of her.

They tried to extend that to me, but I didn't appreciate it as much.

Sherkow: You're so diplomatic.

Kopell: TI think my sister was closer to my mother than I was. In many ways,

I'm more like my father. But, as I said, he was not really the strong

parent of the family. So I wasn't really that close to either of my

parents--perhaps a little closer to my mother. But the rapport between my

mother and my sister was better. My mother liked the protective role, and

my sister acquiesced in it. I was more of a loner within the family. Linda

and I shared a room and fought a lot. Now I'm on much better terms with

everyone in the family.

Sherkow: Did you do things together as a family?

Kopell: We went on vacations together, especially when I was very young.

Not going to special places, not traveling around the world, but going to

little farms and spending a week. I remember liking that a lot. Then,

once my mother became athletic director at the camp I went to, three of us

were there. My father would come up for long weekends, and then there

would be the whole family together. It's not that we spent all that much

time together, because I was with my bunk: Linda was with her bunk. But

still, the family was together there; that was nice.

Sherkow: Do you have a lot of relatives in New York that you used to see?

Kopell: My father's side of the family gets together very frequently,

every couple of months or so. I was quite close to the extended family.
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As I said, one of my cousins was my closest friend. I still feel that my

immediate family and my extended family are quite important in my life.

herkow: So you do have a lot of aunts, uncles and cousins?

Kopell: Not a lot. My father has three siblings, and my mother has a sister,

a half-sister, and a half-brother who I don't see as much of. But there're

a number of their children who get together. My father's side of the

family, which gets together periodically, is forty-odd people.

Sherkow: They all live in New York?

Kopell: No, but we manage to get together anyway.

Sherkow: Do they live in the surrounding areas?

Kopell: Not too far away. Some have lived far away and have come back again.

They're mainly around New York.

Sherkow: So would you describe your homelife as being warm, or intellectual,

QT’

Kopell: Definitely not intellectuzi.. I can't remember my parents reading

a lot and discussing what they were reading, or playing a lot of music [or]

other activities one would think of as intellectual. If anything, my mother

is a very physical person. She loves athletics. She pushed both her

children in that direction. Linda was, and still is, very good at athletics.

My father is more innately intellectual, . but he had very little time.

Also, although my parents both cared a lot about me, I didn't really

identify very closely with either of them, so I didn't feel part of a very

-
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tight-knit family unit.

Sherkow: Did that upset you?

Kopell: Yes, it did, actually. I would have preferred to feel closer to

them than I did.

Sherkow: Did you ever wish that you had more brothers or just more people

in your family, brothers and sisters?

Kopell: TI sometimes wished that there were boys in our family. You see,

all the cousins, on both sides of the family, are girls. We once joked

about having a women's football team; at that time, I had eleven cousins,

all of whom were women. Some of my friends were boys who lived around the

area. But boys were stranger creatures to me than they might have been

if some of them belonged to my family, and I wished I had known boys in a

family situation.

Sherkow: When you were in grade school, and junior high too, did you have

to take traditional female subjects like sewing and cooking?

Kopell: I remember that I did take sewing and cooking. I also remember shop,

cutting something out of a piece of copper with a little hacksaw, a little

piece of jewelry that was really quite awful, but no more awful than the

apron I made in sewing. I don't recall having any bad feelings about that.

I rather liked it. TI think I might have liked to have also taken other

sorts of subjects, like electronics. I wish that, when I was a kid growing

up, somebody had taught me all about electronics, plumbing and wiring. But

when I was young, I completely adapted to a woman's role. In fact, I was
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asked, sometime when I was in elementary school, what I wanted to be when

I grew up; I said, very enthusiastically, that, "I was going to be a

housewife, just like mommy." That came back to haunt me somewhat later.

Sherkow: Isn't that what all little girls say? What is your feeling

about your grade school's attitude toward women, as opposed to men? Did

you feel that there was any difference?

Kopell: None that I can remember, at all. I do remember being told and

being aware of the fact that the girls studied a little harder. The girls

were much more eager to please than the boys; that showed up in the grades

on conduct. But I don't remember different attitudes on the part of the

teachers.

Sherkow: When and how did you develop an interest in math? Was it in high

school or junior high? What were your interests in high school and junior

high, academically speaking?

Kopell: They were actually quite varied. As I mentioned before, we have a

family tradition of majoring in mathematics: my mother was a math major, my

sister was a math major, and my father was an accountant. In addition to

that, starting from junior high school, I had mathematics teachers who

picked me out and nurtured me.

Sherkow: Why was that?

Kopell: I don't really know. There was a teacher in high school who had

been very kind to my sister when my sister went through high school. She

was a math teacher who had watched over her and been her friend. It

- 2, J
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often happened in high school that students would become close to some

teacher. There was a tradition of "doing service," which means you got

out of spending boring hours in study hall by sitting around somebody's

classroom and doing work for them like grading papers. If you worked for

a teacher over a period of time, you generally became closer to that

teacher than you might have been. Linda did service for a teacher over the

few years that she was in high school. I entered high school the year that

Linda graduated. Having sent Linda off into the world, this teacher took

me under her wing. I think that must have influenced me. I thought very

highly of her. TI also liked English a lot. I liked languages. I liked

science.

Sherkow: Did you take a number of courses in all of these areas in high

school?

Kopell: Yes.

Sherkow: Did you major in a subject in high school?

Kopell: Not really. I didn't even take calculus.

Sherkow: You didn't?

Kopell: No.

Sherkow: They had it?

Kopell: No. I went as far as I could in that school, which wasn't very far.

The only area in which I took quite advanced courses was chemistry. I

remember taking organic chemistry and other courses as well, beyond the

-—d
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standard high school chemistry courses,

Sherkow: Why did you do that?

Kopell: It seemed like fun.

Sherkow: Did you enjoy it?

Kopell: Oh, I had a wonderful time. We spent a lot of time in the organic

chemistry course cooking. Since the periods were only fifty minutes long

and it took about fifteen minutes to set up and fifteen minutes to dis-

mantle the equipment, we spent most of our time just setting up and taking

things apart. We had a tall, thin, rather boney chemistry teacher whom we

referred to as Zacherly, after the figure on the late-night horror show.

He provided a little wit. He would label all of the pieces of equipment

with the amount of money it would cost us if we were to break them. On one

large piece of equipment, he wrote, "You can't afford it."

Sherkow: Did you break a lot of equipment?

Kopell: TI didn't, really. There was one time that I drenched the chemistry

teacher. He had issued me a cork that didn't quite fit, and this cork was

holding in pipes through which a lot of water was running. I went back for

another cork, which he reluctantly gave me. This cork also didn't fit, but

he had given me such a stern face in issuing me the second cork that I

didn't dare go back for another one. So I just held it there through the

period, hoping that it would stay in. And it blew out exactly as he was

passing by, completely covering him with water. [Laughter]

Yi al
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Sherkow: I'm sure he appreciated that. When you were in high school, what

were your feelings about being in this "rapid advance" system?

Kopell: That was in junior high.

Sherkow: Right. How did you feel about doing three years in two years?

Was it easy for you, hard for you?

Kopell: It seemed very easy.

Sherkow: Whose decision was it, that you would even try to do this?

Kopell: A standard test is given to everybody in the sixth grade. If you

pass that exam, you have a choice as to whether or not to do it. Now,

I don't know how much of a decision it was for my parents when there was

the possibility of Linda's doing this. But once Linda had done it, then

the way was clear, and it was clear that if I passed the test, I was going

to do it too.

This family tradition came up in another way, which hindered me. Both

Linda and I passed another exam, which was to go to the Bronx High School

of Science. But my parents felt that it was going to be very competitive,

and that Linda wouldn't do very well with all that competition. They

strongly suggested that she go to the regular neighborhood high school. Then

when it came time for me to go to high school, the decision was continued

to me. I still wonder now if this decision was right for me, because our

personalities are quite different. I don't remember complaining, though.

I just accepted the fact that they thought it would be a good thing for me

to go to the regular high school instead, which was more boring.
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Sherkow: Yes, I was going to say, the Bronx High School of Science is

really very good preparation for science, and maybe math, too.

Kopell: It is also intensely competitive. You can either thrive in a

situation like that or if you're very vulnerable, be destroyed by it.

It's not clear how I would have reacted. I am fairly competitive. Probably

I would have done reasonably well in it, because I certainly did not have

any trouble when I went to high-powered colleges and graduate schools with

competition.

I got a little taste of what it might have been like to go to the High

School of Science. In my senior year of high school, I was involved in a

program of Columbia University. They had an enrichment program for

"disadvantaged' high schools. A couple of kids from various high schools

all over the city were selected to attend courses Saturday mornings at

Columbia. The first semester consisted of a set of lectures that were

disconnected from one another. The second semester we got to choose one

area. I took a course in population genetics. Dhovezhonsky had given a

lecture in the first quarter on population genetics, and I had been so

impressed that I was really very enthusiastic.

--[BEGIN TAPE ONE, SIDE TWO]--

Kopell: I spent many Saturday mornings counting bristles on the backs of

fruit flies. The course had two parts. One involved experiments, mainly

with fruit flies and bristles. The other was the theory which involved a

lot of calculus that I didn't yet know, and I think nobody else did, but

we managed somehow to plod our way through it. At the end, the teacher gave
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us a final examination which he knew was going to be hard, if not impossible,

for us. So he gave us our papers, and walked out of the room saying,

"Cheat if you want; it won't help." [Laughter]

Sherkow: How did you do in that class?

Kopell: TI never got a grade from it. I don't know. But later I did go

back to Columbia and speak to some person who had been involved in that

project. I was looking for a summer job. He seemed to remember me, and

remember that I had done well. So I can't have bombed it as badly as I

thought I did. The course was great fun because the kids involved in the

program were much brighter than the kids around my regular high school, and

it was fun to talk to them about scientific interests. That was the first

time I had peers to whom I could talk about academic things that I liked.

Sherkow: You couldn't do that in high school?

Kopell: TI rarely did. What I shared with my friends in high school

really wasn't academic.

Sherkow: But you had a number of friends while you were in high school?

Kopell: Oh, ye, and some quite close friends.

Sherkow: While you were in high school, did you have approving or encouraging

teachers or guidance counselors? You have already mentioned some teachers

that took a special interest in you because of Linda. Were there any others,

and what kind of encouragement did they give you?
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Kopell: It was [an] amorphous sort of encouragement. I didn't feel they

were pushing me to do any particular thing. They just made me feel competent.

I felt I could go along and do what I pleased.

Sherkow: Was that important to your development?

Kopell: I think it was. I mentioned that my mother's attitude toward

academics was that it was more important to be "well-rounded" than to

push one's selfin any one thing. My teachers' interests acted as a counter-

balance to this.

Sherkow: Was that true in math? Was there one teacher that said, "You're

really good in math. You should pursue it?"

Kopell: Well, the teacher in high school that I mentioned really did

encourage me. She didn't tell me that I should go to graduate school, or

[that] I should become a mathematician, but she made me feel that I had

talent. She would tease me when I coughed; she would say, "Geniuses die

young of tuberculosis."

Sherkow: This was a math teacher, right?

Kopell: Right.

Sherkow: Looking back on high school and even before high school, do you

feel that you had any significant female role models?

Kopell: Hardly any. There were the teachers that I mentioned, but I didn't

picture myself being a high school teacher. There was my mother, but in spite

of what I said when I was in elementary school, I didn't at all picture myself
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having the life that she had. I really didn't know how my life was

going to evolve. I didn't have a picture in front of me of what I wanted to

do. Later on, that, in fact, became a very serious problem for me; the

fact that I wasn't able to put together in my mind a consistent picture of

what my life might be like in the future, and how I might put togebher the

things that I'd like to do. Through elementary school and high school, that

wasn't much of a problem, because there was always the next thing that one was

expected to do. I expected to go to college, so there was no difficulty

about the next few years. It was only when I arrived at the end of what I

was expected to do and major decisions had to be made that it became a real

problem.

Sherkow: How did your teachers influence you in terms of a career?

Kopell: TI could talk about some of my college teachers, but maybe we should

wait for that.

Sherkow: But nobody in high school?

Kopell: Nobody. TI don't think that my high school teacher was all that

surprised that I went on to graduate school. On the other hand, I don't think

she would have been at all surprised if I had not. I didn't feel that there

was any push in that direction.

The major message that I got from my parents about what my life was to be.

like was that what a woman really wants to do in her life is be married and

have children; to work, perhaps, a little bit on the side, but not to have a

career; to be a helpmate to a man. I absorbed this as a message--it came through
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very clearly as, "This is what a real woman wants," so it was very

confusing to me to find out that that wasn't really what I wanted, at least

not immediately. Later I had a feeling, "Yes, I do sometime in the future want

that, or something like it, for myself." I wanted to be married; I wanted

to have kids. But I couldn't see that as the totality of a life. But I had

no models for how that could be a part of some other [life].

Sherkow: It sound to me like you were thinking more seriously of working

than your mother was. Is that correct?

Kopell: When I was in high school, or earlier, I just tried not to think

about it very much. I heard my mother's message. It made me uncomfortable.

I couldn't deal with it. Part of the message was, "When you're older and

grown up, you will understand that this is what a woman wants." So I thought,

"Oh, well. I'll just wait and see how I evolve, and I'll see what I want."

I didn't seriously think about it all that much because I felt that as time

went on my life would be shaped. I think I felt very passive during those

years about my life. I felt that there would be forces around me and they

would just take me in command, and all I would have to do was to surrender

to them. A man would--

Sherkow: You felt this way in high school?

Kopell: To some extent. You see, there was another part of the message that

I was getting from my mother about the role of a woman: that it doesn't do

for a woman to develop herself too well, because that makes her less apt to

mesh with a man. That is, a woman has to be a partially unformed being,

moldable by a man. So, I felt, for example, I shouldn't buy furniture by
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myself because furniture is a decision made by a couple. There were many,

many parts of my life that I mentally put into that category; one simply

doesn't decide those things until one has a man and then those decisions get

made jointly. So even the question of working was a question I thought would

be decided by me and my husband, mainly by him: whether he would allow me to

work or whether he would feel that was too selfish of me. I must say that

part of my feelings about getting married, at the time, was that the fact

that I wanted to have interests outside the home, to do other things, made

me less attractive as a potential wife. I felt very selfish. That is, I

didn't really want to devote myself completely to somebody else, and I was

quite confused about the issues.

Sherkow: You mentioned earlier that your sister was not as independent as

you were. How did she fit into these ideas that your mother had for her two

daughters?

Kopell: She went along much more. She went to college in the city. She

lived at home. Then she took a job for about two years, still living at

home. And then she got married. She has two boys.

Sherkow: So she never had a career?

Kopell: No. Well, she worked for several years as a programmer. She's still

working part-time.

Sherkow: As a computer programmer?

Kopell: As a computer programmer for a business firm. But her job was never

a career to her; it was something that passed the time and made her money.
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It wasn't something she felt really committed to, I think. She's very happy

to be basically a wife and mother.

Sherkow: Did she go to Columbia?

Kopell: No, she wasn't part of that program.

Sherkow: What college did she go to?

Kopell: Queen's College in New York City. When it came time for me to go to

college, I didn't want to stay home; there was some pressure on me to do so

for financial reasons and "family tradition." But it was becoming clearer

to my parents that I was much more academically-oriented than she was. And

I also got a number of scholarships; that helped my parents to make the

change and allow me to go out of town. So I went to Cornell. I think it

was terrific for me to get away, to be by myself, not to live at home.

Sherkow: I'll be getting back to Cornell later. Do you feel that your high

school tried to channel girls into thinking about careers in typically female

subject areas, like nursing, teaching, or that sort of thing?

Kopell: I don't remember being channeled at all. I don't remember any

vocational guidance. There was college guidance, but nobody thought beyond

the“

Sherkow: You didn't have a guidance counselor?

Kopell: The guidance counselor would talk to you about what college you might

go to, but nothing beyond that. Not even what you might major in in college.

I just didn't have a sense of the big future. As I said, I hoped that the

ile
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future was going to take care of itself because I wasn't doing anything about

taking care of it.

Sherkow: Yes. You mentioned feeling very confused and hoped that in the

future this confusion would go away, and you would know how to make the

decisions that you had to make. You sound to me a little uneasy with the

whole set up of high school, which is pretty directionless; not for all

students. I wouldn't imagine it would be that way, for example, at the

Bronx High School of Scierr-=,

Kopell: Yes. I probably would have been happier there than at the high

school I went to. But this high school was fairly easygoing. The work was

very easy for me; it meant [that] I spent a lot more time with my friends

than I might have. It's possible that it was good to have a few more years

that were free from academic pressures. It's really a little hard to tell.

Sherkow: Did your parents ever consider your going to a private high school?

Kopell: No, never. In fact, as I mentioned, it was even a little touch-and-go

whether I would go to a city college, which had no tuition, and live at home

because, "Why spend money on a girl's education?"

Sherkow: Did you ever feel unusual as a girl interested in math and science

subjects in high school?

Kopell: Later on, in college, I did, but in high school there were many girls

who were interested in it. High school mathematics is a completely different

subject, in a way, from college mathematics, and girls in high school are

more academically-oriented than boys are. Math is a subject that many of

Te
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them are good in, so I didn't feel, among my classmates or friends, that I

was in any way strange because of liking this.

Sherkow: What was your social life like in high school?

Kopell: I had a few close friends that I spent a lot of time with.

Occasionally I went to parties. I spent more of my time with friends, just

being with one or two people. however.

Sherkow: Did you date boys?

Kopell: No, not in high school. I went to parties, but no individual dating,

and none of my friends did in high school. That was a hundred years ago, right?

Sherkow: Sounds like it.

Kopell: Now kids start dating many years younger.

Sherkow: Gosh, we had heavy petting while in junior high! Of course, now

it's a lot worse.

Kopell: I guess the last year or two of high school, I went out a bit, but

it wasn't a regular part of my life.

Sherkow: It can be a real stigma nowadays, especially, and it was when I was

in high school, if you didn't date. If you weren't dating boys, you really

weren't "popular."

Kopell: It wasn't true with my crowd.

Sherkow: Well, you're so much older than I am! [Laughter] You're only about

-o-
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five years older, so there isn't that much difference.

Kopell: Different times, different places.

Sherkow: We were talking a little bit earlier about expectations, and you

did mention that you had an expectation that someday, hopefully, you would

be married and have children. I'm unclear as to what your feelings were then

about your career expectations.

Kopell: They were much hazier. That is, I had a definite expectation that

at some time I would be married, and that I would have children. I had a wish

that life would be different from just that. I wasn't quite sure that the

expectation and the wish were compatible. I didn't know of anybody who was

able to combine them. I worriedwhether if I chose to try to be by myself I

could make a go of it and support myself. In spite of always being very

independent I looked on the idea of having a life by myself with great fear.

So, although I thought about a career and working, it was always in the

context that it didn't quite make sense, and I was going to have to wait

until some future time when the pieces would come together, and it would make

sense to me.

Sherkow: You didn't have any relatives that were women who also worked?

Kopell: No. It's amusing to me now that suddenly, all of my cousins are

getting PhD's, becoming lawyers

Sherkow: The women?

Kopell: The women.
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Sherkow: That's nice.

Kopell: Oh, yes. I think it's marvelous. But this didn't happen until

many years after I had done my training.

Sherkow: What kind of extracurricular activities did you participate in as

a high schooler?

Kopell: Mainly athletic. I played on the volleyball teams. I played on the

basketball teams, I was referee for games, and I was involved in dancing.

Sherkow: What about music?

Kopell: TI played the piano for a number of years while I was in elementary

school, quite seriously. Then, for some reason when I got to junior high

school, I decided I was too old for that sort of thing and dropped it, although

I remember loving it. I don't quite understand that decision.

Sherkow: Didn't you mention being in the high school band earlier?

Kopell: I was in my elementary school orchestra, playing the drums. There was

a music program in my elementary school. The kids who were selected were

given instruments, and were taught to use them, and then we formed an

orchestra. I got to choose near the end. By that time, all the violins were

taken, the flutes were taken, and everything was taken but the drums; so it

was a question of drums or nothing. I got to rather like it. You can make a

loud noise on the drums.

Sherkow: It sounds like, essentially, you gave up music while you were in

high school. Is that true?
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Kopell: That's right. It's only fairly recently that I'm coming back to it,

with a great deal of energy and feeling.

Sherkow: What about student government?

Kopell: TI got involved in that in college, but not in high school.

Sherkow: What about clubs? Did you have foreign language clubs, history

clubs, American Field Service clubs? We just had innumerable clubs, and

writing on the school newspaper. In fact, my particular high school also had

a creative magazine that you could work for.

Kopell: We had those magazines, too, but I dnd't participate in them.

Sherkow: You were really just interested in athletics?

Kopell: Well, other things I did by myself. For instance, I remember taking

lots of books out of the library. When I was in high school, I tried to

teach myself calculus, using Linda's books. That was what led Linda to start

hiding her mathematics books. I remember that I liked to do various kinds

of mathematical problems, some of which I would set for myself, and I would

like to take long walks and think about it. And little scientific experi-

ments, which were usually a little bit crazy. I remember liking languages

a lot. I liked the sound of French on my tongue, and so I liked to read

French and speak it a little. But I never did these activities in an

organized manner, in a club with other people.

Sherkow: In some ways, it seems to me that at my high school, clubs were an

essential part of the lives of most of the students. However, it does sound
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- ike your school was different. We had chess clubs. You name an interest,

znd. there was a club for that; ham radio operators, and future business

~eachers of America, I think, was one of the clubs. Basically, anything

chat you wanted to do.

Topell: I think we had some clubs, but they weren't really that popular.

cheryonw: Did several of the women that you went to high school with also

co on to college, as you did?

Kopell: Most of them went to a city college and stayed in the city. Mnst

cf tnem got married shortly thereafter.

cherzow: After graduating from college?

Kopeil: Right. One married a Black Persian Jew and went to Iran.

Sherzow: What in your early home environment and early educational

ex-=zriences led to the development of your own feelings of competency and

cel -esteem in academic subjects?

Kooe.s: Well, I found school work very easy, especially my early school work.

It w=z5 very easy for me to do well, and I took it for granted that I would do

wel.  . So did my parents. Also, I had teachers who picked me out and

enr-oraged me.

Ste=row: I'm asking you this because, apparently, a lot of girls do well in

grzc.= school, especially in math, for example, and when they get into high

scr. 1 they either drop out, or suddenly math is seen as masculine, or for

Lita!
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some other reason that I just don't know of and nobody else seems to under-

stand, they drop out. It isn't a generalization; they have statistics on

this that girls in grade school generally did better in math subjects, and

then in high school they lost their self-confidence. No one seems to be

able to pinpoint the reasons for this, and that's why I'm interested in why

you felt confident as opposed to a lot of other girls who did not.

Kopell: It really helped me a lot that I had this teacher in high school.

From the time I entered high school, she was there to watch over me. So,

in a sense, I didn't even have to prove myself. It was like having another

parent who was prepared to like you, no matter what you did, and to find the

good things in what you did. Now, as I mentioned, she exaggerated a bit.

I couldn't, literally, believe the things that she said, but still it gave

me a very good feeling.

Also, with the family tradition of majoring in mathematics, I came

prepared to do well in it. I didn't know that I was going to major in

mathematics. When I got to college, there were a number of things in which

I was interested. But I didn't expect to have trouble with math. I had a

lot of doubts, later on, about whether I could do it on a graduate level,

whether I could do it as a professor, whether I could write a thesis [and]

whether I could be a researcher. But through high school, there wasn't

really a doubt.

Sherkow: At what point did you decide that you would go to college? When

you were a senior?

te
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Kopell: When I was two years old, probably

Sherkow: You always assumed you would be going?

Kopell: I just assumed.

Sherkow: And your parents did, too?

Kopell: Righr*.

Sherkow: So you applied to school, and you eventually went to Cornell.

Kopell: Yes

Sherkow: Did you consider going to other schools?

Kopell: I had New York State scholarships; that limited [me] to one specific

state. I wanted to go out of town. I wanted to go to a coed school, and

I wanted it to be a good school; that, more or less, narrowed it down.

Kopell: Did your parents give you any kind of help in trying to decide on

where to go to school?

Kopell: Well, they made it very clear that, for financial reasons, they

would rather that I go to school in New York State. That put on a big

constraint, and it then became reasonably clear what a decision ought to be.

Sherkow: Did you apply to other programs?

Kopell: I applied to some other schools, for example, Brandeis.

Sherkow: That's not in New York.
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Kopell: I know it's not in New York. Well, I thought I might go to Brandeis.

Sherkow: Where else did you apply?

Kopell: The city schools.

Sherkow: Barnard?

Kopell: I don't remember. Maybe I did apply to Barnard; maybe Barnard, and

some of the city schools. But I really didn't want to stay in the city.

Sherkow: What about Syracuse?

Kopell: It's not nearly as good a school as Cornell. At first, my parents

wanted me to go to the Ag School.

Sherkow: The what?

Kopell: The Agriculture School at Cornell. Because, after all, I was

interested in science, and you can get a good science degree in the Agricul-

tural School at Cornell, and there was no tuition there. Finally, I made it

clear that you couldn't get a math major in the Agriculture School, and

they relented. But the money was a consideration. My parents can afford it,

but neither are they rich; the money made a differen-e.

Sherkow: So where did you get accepted?

Kopell: Probably all of the places. I don't remember, but I think all of

the places.

Sherkow: So how did you finally decide that it was going to be Cornell, and

cL Conall to
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not Brandeis, or Barnard, or the city colleges?

Kopell: TI didn't get a big enough scholarship at Brandeis to make up for

the state scholarships I might have lost by not going to Cornell, and it was

partly a financial decision. It was really between Cornell and Brandeis

because I wanted to get out of the city. The decision wasn't made for very

good reasons, I think. That is, I didn't know very much about the univer-

sity. I was acting rather blind. I had been up there to see it, and it was

a beautiful campus, and I really liked that. But I didn't have a sense of

what the program was like, or what the students were apt to be like, or what

the professors were apt to be like. I don't know how, nowadays, anybody ever

gets that information. Certainly I didn't have any help from guidance

counselors. It was a fairly blind decision on the basis of a few rather

crude criteria. I just jumped in.

Sherkow: You mentioned that you wanted to go to a coed school.

Kopell: Yes, that was important to me.

Sherkow: Is Queens College a coed school?

Kopell: Yer

Sherkow: Any particular reason?

Kopell: I just thought it would be more natural. I had enough women around

me in my life.

Sherkow: How did you feel as a woman at Cornell?

Lo-D a
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Kopell: One thing I hadn't known, that I found out quickly enough, is that

there was, at the time, about seven times as many men as women at Cornell,

because there'sa large engineering school, an agricultural school, and other

schools within the university which have primarily men. So even though the

arts school, to which I belonged, was about half and half, the total within

the university was about seven-to-one. It meant that there was intense

pressure on female freshmen when they first got there. There was a classbook

which we referred to as, "The Pig Book," that had a picture of all the fresh-

men. On the basis of that, the upperclassmen would just start randomly

making phone calls to girls and asking them out. So, as freshmen, we were

constantly on the phone. I dated more in that year than any time before or

after. We were constantly under social pressure. It got a little boring

after awhile, but it was fun and exciting at first. Do you want to g0 on

and talk more about college now?

Sherkow: Right. We finally made it to the college level.

Kopell: TI was involved in a special mathematics program there. This is

partly pertinent to the question that you asked. After my first semester

there, the Math Department started an honors program. About half a dozen

of us were selected to be involved in an experimental honors program in which

all of undergraduate mathematics was to be crammed down our throats in three

semesters. And I was the only woman in this program. In this context, I was

very aware of my minority status as a woman.

Sherkow: Well, you were the only one. How did you feel about that, being

the only woman in this advanced program?
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Kopell: A little self-conscious.

Sherkow: Was it difficult?

Kopell: The program? Yes, it was very difficult. In fact, there were two

parts to it. Standard calculus we were expected to teach ourselves. We

were just given a textbook and told that we were to report back at a certain

time and take an exam; we weren't given any help at all. Then, we were

taught other advanced subjects which were supposed to build on calculus, but

we didn't know calculus at the time so it made it rather difficult to absorb

these advanced subjects. The result of this was that I had a sense, straight

through those three semesters, that I really wasn't expected to understand

anything. I think the others had a similar sort of feeling about it. We

learned a lot, but it was always a little confused, a little amorphous.

because we weren't well-rooted enough, at that point, to pick it up.

We used to have examinations which would last all evening; we would get

there about seven-thirty. They might have lasted all night, except for the

fact that I, as a woman, had a curfew; in deference to me the exams would be

over at around eleven-thirty at night. Before one of those exams, we were all

very tense because we realized that we didn't exactly know what was going on.

So to relieve some of this tension we started throwing the chalk out the

window, and then the erasers, and I think we were about to throw the chairs

out the window when the professor arrived to start the exam. The course was

a little too high-powered for us, at the time. My feeling is that a lot of

that material I really understood for the first time when I taught it, many

years later.
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Sherkow: How did you get chosen to be in this program?

Kopell: It had to do with the way we did in the first semester of calculus.

In particular, we were chosen on the basis of our ability to be able to handle

abstract reasoning and proofs.

Sherkow: So when did this program begin, the second semester?

Kopell: The second semester of my freshman year.

——{END OF SESSION 1]--

Au
~



MIT ORAL HISTORY PROGRAM

Project on Women as Scientists and Engineers

Interview with Nancy Kopell by Shirlee Sherkow

Cambridge, Mass. January 20, 1977

Session 2 transcribed by Janet Billane

Sherkow: I'm here in the second interview with Nancy Kopell at her apart-

ment in Cambridge. Last time we were just beginning to discuss your undergraduate

college, which was Cornell, and why you had decided to go there and if you had

applied to other schools. You also talked about an advanced program that you

participated in, in math. Today I thought we would begin with your feelings

as a woman at Cornell. Is that a good place to start, or does that bring up

the whole thing?

Kopell: [Laughs] I think that's such a big question that I would rather

hack away at some of the small ones first, if I may.

Sherkow: All right. Scratch that question. Did you have female friends as

an undergraduate?

Kopell: Yes. I joined a sorority in my freshman year. My closest friend,

who I lived with starting from the sophomore year, didn't make that sorority

during our freshman year, but rushed again the following year and was admitted.
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So I had friends that were both in the sorority and out of the sorority, and

they were very important to me.

Sherkow: Was the sorority important to you?

Kopell: I think the people in it were more important to me than the

institution. In fact, by the end of the four years, I was getting pretty

annoyed with the ritual that went with the group. I hated rushing. I didn't

like the Monday night meetings in which we sat around and talked about how

money whould be spent on this or that, or what the group should be doing as

a group. But I really did like the individual people who were in it. That

was the reason for staying in it. Rushing was terrible! It was a horrible

experience to be sitting in judgment on people who wanted to join your group.

There was one girl who regularly got migraine headaches every rushing period;

I understood why.

Sherkow: Was this a religious sorority?

Kopell: It was almost entirely Jewish, but not completely.

Sherkow: I'm always amazed at people that actually do stay with sororities,

because you could still have the same friends and not be in the sorority.

Kopell: That's an interesting subject. My guess is if I went back to Cornell

now, I probably would not want to join a sorority, partly because I'm not

really much of a joiner, but partly because I hadn't realized the extent to

which sororities exclude you from certain things, as well as they include you

into other things; that there really is a rather strong peer pressure onceTyron
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you're in it to have friends of a certain type, not to bring people of other

types around to the sorority. I found that a little unpleasant.

Sherkow: What kind of activities did you feel were excluded?

Kopell: It's not so much activities, as people. That is, at the time, most

of the social life around the university revolved around sororities and

fraternities. For men, it was almost obligatory to belong to a fraternity.

If you didn't belong to a fraternity, you literally had no place to go at

Cornell. There were four movie houses in the entire area of Ithaca which we

called the "Near-near," the Far-far," the "Far-near," and the "Near-far."

That was about the social life if you didn't belong to a fraternity. But it

was more than that. TI mentioned last time that there were so many more men

at Cornell than women; having a fraternity pin gave a man prestige, especially

if he belonged to one of the prestigious fraternities. If he didn't, it was

very hard to interest a lot of women in dating him. So there was a mad rush

on the part of the men to join fraternities. It also meant that it was

very hard to be good friends with men who were not in fraternities because

you had pressure from your friends about the social worth of those people.

And T found that unpleasant. It's all changed there now. It was the way

many schools were at the time. Times changed, and Cornell changed with them.

It became a much more political place a couple of years later. But at the

time, it was very insular and centered around sororities and fraternities,

mainly fraternities.

Sherkow: Did you find that you dated people that were in fraternities and/or

men that were acceptable to--
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Kopell: Both.

Sherkow: That's good. I was in a sorority for a brief period of time.

I guess you pledge, then there's a month or two in which you see if you want

to really be in it, and then you get formally initiated. Myself and about

thirteen other friends of mine all dropped out at this time before we ever

actually became full-fledged members. But one of the things I know that I

really disliked--now this was 1965 because I was a freshman--and when you

were a freshman, was it different?

Kopell: It was '59.

Sherkow: You graduated from high school in '59. But one of the things that

I really didn't like, and I'm wondering if you had a lot of this--I don't

know what it's called, but everybody got in a circle, and something happened.

Unless you were really in the in-group or something, you didn't know what it

was for. It could be for an engagement. It could be, I guess, being pinned

to somebody. Did you have those things?

Kopell: Yer.

Sherkow: I hated those things. [Laughter] I was a real straight person then.

I was dating and thinking about marriage and things like that. It was just

so formalized. It was just so obvious that the whole sorority was centered

around the fact that "you've got to go out there and get your man." The

friendships with other girls were important, but not as important as that

particular fact.

Kopell: TI felt that that was true of the whole society that included the

x
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sorority. I didn't feel that that was really special to the sorority. I think

one of the nicest and healthiest things that's happened in the period since

[then] is that women have begun to really appreciate the friendships of other

women and recognize that, in some ways, they can be as, or more, important

than friendships with men.

Sherkow: What kind of extracurricular activities did you do outside of school

work and sororities?

Kopell: I was in Cornell Chorus for awhile. That was great fun. We got to

sing with the Rochester Philharmonic Orchestra, which was a great thrill--

--[Interview interrupted]--

I was involved in various things in student government, various kinds

of committees, which I think I liked because I liked working with the people

who were doing it, and I liked finding out what was going on around campus.

It's funny to look back on one's activities in ‘the past. I'm sure if I did

college over again, I probably wouldn't have been involved in the same things

that I was.

Sherkow: You were involved in student government to a great degree?

Kopell: Medium, not great.

Sherkow: Did you run for offices?

Kopell: No. Served on various kinds of committees. Exactly what I would

totally flee from now. [Laughs]

Sherkow: What kinds of committees?
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Kopell: TI think I've repressed it. I still kept up with athletics. TI used

to like to ice-skate a lot, which was verg big around Cornell. I played golf.

I used to love to wander around the area near Cornell. It's a beautiful area

with many gorgeous waterfalls; it's physically just an exquisite place. I

spent a lot of time '"gorging out,'" as they say.

Sherkow: What was your dating life like?

Kopell: As I mentioned, most of the social life at Cornell centered around

fraternities so that I went to a lot of fraternity parties, which I got sick

of after awhile. Sometimes the couples would go out to the local hangouts

and sit around and listen to jazz and drink. The place was sexually very

straight at the time. One heard about all the dangers of going and visiting

a man's apartment.

Sherkow: Did you date a lot?

Kopell: My freshman year I dated an enormous amount. I think I mentioned that

there was a ''pig book" with the pictures of the income freshmen, both male and

female. But it was mainly of use to the upperclassmen for looking at the

freshmen women. I took a reasonably good picture in that, which meant that my

'phone rang continuously my freshman year. Part of the pattern of dating was

"coffee dates." You'd meet people between classes. It was formalized; you

called it a date, "coffee dating." You met a person who you didn't know

before, and you went out and you did something with this person. It wasn't

completely informal in the sense that you happened to meet people in your

classes or in other natural ways and spent time with them. By my junior or
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senior year I was dating much less. That was mainly choice. I was tired of

the quality of the dates, of the kind of social life. Also, at that point,

[I was] not really interested in becoming serious about anybody, really still

thinking that marriage was, for me, something in the distance. So, unlike

a lot of other people around me, I wasn't actively looking for the guy who

was going to share my life as soon as I got my degree.

Sherkow: Were a lot of the other women at Cornell like that?

Kopell: Some were; some weren't. There was a fair number who were very

interested, say, in going on to graduate school or doing other things with

their lives before they got married. Still, it seemed to me that the pre-

dominant feeling was that one got married reasonably soon after graduation.

Even if you didn't want to do that, it was hard to ignore the fact that that

was what was, more or less, accepted.

Sherkow: How did you feel about required courses? Also, could you talk about

some of the courses, other than math, that you really enjoyed, maybe if you

had a minor, or something like that?

Kopell: I had a wonderful freshman literature course. I was exempted from

the standard freshman grammar course, and took an advanced course which was

meant for freshman, but which was an advanced course. There was a wonderful,

very warm and perceptive teacher named Robert Langbaum, who later did not

get kept on by Cornell, presumably because of his research. I remembered

that incident very well because it was one of the first academic incidents

that made me very angry, since he was such a wonderful teacher.5 wa -
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Sherkow: In other words, he didn't get tenure?

Kopell: Righ*.

Sherkow: He was good, and he was dropped like so many good teachers are.

Kopell: That's right. I was so enthusiastic about this course that for a

while I thought of--I don't think I ever thought of actually majoring in

literature, but I did think of taking a large number of courses in it. Then,

the next year, I took a course with somebody who was his polar opposite.

This was a person who, I guess, didn't feel the confidence to really deal

with the literature in itself, so his assignments were always of the form,

"Go out and find out about the footnotes; learn the history behind the

literature," rather than analyzing it. All our assignments were to write,

essentially, little history papers. At one point, I got very angry and told

him that this was a literature course and I didn't want to write a history

paper, and I was going to write a literature paper, if you please, which I

did. He wrote on that paper that it was an A paper, but since I didn't do

the assignment he was giving me a B. But I felt good about it. I felt I had

done what I wanted to do, rather than what he had perverted the course into.

Sherkow: What other kinds of subjects did you like?

Kopell: I was very enthusiastic about chemistry which I took my freshman

year, but [I] didn't really like the long labs, so I didn't continue with that.

I flirted with economics, off and on. At one point during my junior year,

[I] seriously considered, in fact, becoming an economics major. Again, it was

a question of good teachers. I found a very inspiring teacher who encouraged

Ak bee 1
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a group of us to go beyond the regular material. We formed our own little

seminar, and we gave papers which, I think, were on the level of some of

the graduate seminars around there. I finally ended up not doing that

because his method of making us think on our own backfired. You see, I

decided that I really disapproved of the whole theory of mathematical

economics, that it didn't address itself to the issues of economics. I

liked the sociology and the psychology of economics. I liked thinking about

how institutions and people worked, and I hated seeing it all put down in

little equations which didn't, it seemed to me, take at all into account the

real forces that were operating. The equations were just totally unreal.

So after that little flirtation, I faded back into mathematics again. But I

did take quite a number of courses in economics. I took art courses and a

music course and some history and some government and also some language

BOA

Sherkow: What kind of art courses?

Kopell: Art appreciation. I took various French courses. I had done very

well in French in high school and I continued to take more courses in it in

college. I didn't take any other language courses until I got to graduate

school and studied a little German, which I mostly forgot promptly after I

was examined on it. ~-[Interview interrupted]--

Sherkow: Did you receive a scholarship to go to Cornell?

Kopell: TI had a bunch of little scholarships at Cornell, some of which were

from New York State, others of which were from random sources. One was

called--it sticks in my mind for some reason--the Generosa Pope Scholarship,

i oORS.
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and it was all of maybe a hundred dollars a year. I remember it because it

was given to one or two people from each high school in the city, and we got

excused for the day to go down to City Hall and receive this award. I

remember Carmine deSapio there in his black glasses, and other people who

really looked like Mafiosi. I didn't have enough scholarships to actually

pay the full tuition. This was partly because my parents had enough money

that the scholarships that I did win didn't carry with them a large amount

of money. But it was enough that I felt, and my parents felt, that I was

"on scholarship." It had more of a psychological than a financial effect.

Sherkow: So your parents paid the rest?

Kopell: Ye-

Sherkow: Now, the four years that you were at Cornell, did you live in dorms

and apartments? What was the situation?

Kopell: I lived partly in the dorms and for two separate semesters, in the

sorority house. My senior year, the university first began to experiment

with allowing women to live in university-owned apartments under very strict

rules. Before that, it was impossible for the women to live off-campus. We

had curfews. We had regulations about when we should be in, when we should

be out, etc.

Sherkow: So in your senior year, did you live in one of these apartments?

Kopell: No, 1 didn't. TI lived half in the sorority house and half in a

dormit~rv
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Sherkow: How did you like living in dorms?

Kopell: It wasn't bad. My freshman year and that half of the senior year,

I had a single room. Senior year, I lived in a suite of two rooms, so I had

a "roommate," but she had her own room. It was thought of as having room-

mates, but one still had one's privacy. I didn't mind being in a dorm.

Sherkow: Did you have strict rules about men not coming in dorms?

Kopell: Oh, absolutely. No men were ever allowed up on the corridors. They

were allowed into the common rooms and had to be out by around eleven-fifteen

or eleven-thirty.

Sherkow: Were women allowed into the men's dorms?

Kopell: No. It was another era.

Sherkow: In loco parentis.

Kopell: That's right. That was the phrase one heard.

Sherkow: Now they have coed dorms where you can do whatever you want to.

Did you ever feel isolated or unusual as a woman in math at Cornell?

Kopell: Very much so. This was exacerbated by the fact that I was in this

special honors program. The program had five people in it. There was one

person who was added to it my senior year, so there were six by then. But

with only five people, already I felt quite isolated and special. The

experiences that we had in this program were quite unique. I couldn't

really talk to other math majors about what they were doing and expect them to
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understand what we were going through in this program. So I tended to hang

around with graduate students more than the other math majors. I felt more

in common with them than I did with the other math majors. There were no

other women in this program. So I really felt [that] I had no female peers.

There were some older women, a year or two older, who were studying mathe-

matics, with whom I was quite friendly and with whom I used to work; that

was very nice for me. But most of my friends in mathematics then were men:

some undergraduates in this program, some graduate students.

Sherkow: About this program, if you had wanted to drop out of it, would

that have been possible?

Kopell: It would have been possible, but it would have been hard because

the program was prestigious. It would have been very hard to find a reason

for doing so. That is, the program was difficult, but we were reassured

that we were doing all right in it. There wasn't pressure from the people

running the program for any of us to drop out; quite the opposite.

Sherkow: Did anybody drop out of it in your group?

Kopell: I'm trying to remember now whether the five of us who finished it

were the only people who started it; I don't quite recall. I think at the

very beginning there were ome or two more, but I'm not sure.

The classes of this program were scheduled at eleven o'clock, so that

we would definitely not have any classes after that, since no classes were

scheduled at twelve. That meant that the professor felt free to go beyond

twelve o'clock everyday. Over the first three semesters that we met the

classes got longer and longer. By the end of the three semesters, the
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classes were running about two hours, straight over lunch, while I would sit

there and listen to my stomach growl.

Sherkow: This was a three-semester program?

Kopell: It was a three-semester program, starting in the second half of my

freshman year, and then we joined other people in advanced courses. The

natural course for us all to be taking the following year was taught by the

same man who taught this three-semester sequence, who had also been my teacher

in the first semester of calculus. So, for my first three years of mathe-

matics, I saw almost no-one else but this one teacher, Robert Heyneman.

Sherkow: Did you like him?

Kopell: We adored him. We thought he was wonderful. We would take him out

to dinner. For years after I graduated, I would come back and visit him even

when he was no longer at Cornell. He was in Boston for a while, and I was in

California, and whenever I was in Boston I would make it a point to visit

him. He was a father figure to us, you see. We felt like a little family.

We felt isolated from the rest of the math majors. We felt watched over by a

person who was specifically interested in us. It was a very important force,

I think, in keeping me in mathematics because I had nothing at all like this

in any of my other subjects, except the economics professor that I mentioned.

Sherkow: What was the important thing that kept you in math?

Kopell: TI don't think there's any one thing that keeps a person doing what he

or she is doing. But if in one particular subject you feel someone has a
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particular interest in you, has singled you out, has told you to be part

of an honors program and then encouraged you to stay in it, that's a very

powerful force.

Sherkow: There is a question of why people make the decisions that they do.

There are two different theories. Some people believe that individuals

consciously make their own decisions. They believe in choice in thinking--

Kopell: 1I don't believe that.

Sherkow: And there are a lot of other people who believe that people sort

of fall into majoring in this and getting a degree in that. It's more hap-

hazard and based on a number of different factors, but not consciously

planning, "This is what I always wanted to do, and I went ahead, and I did it."

I think that's sort of what you're saying; in math you really got a lot of

encouragement, and you were in a special program, and you really had con-

centrated, intensive, high-powered material which wasn't really evident in any

of the other subjects [that] you were taking.

Kopell: That's right.

Sherkow: So that's a really big motivation to major in math, I would think.

Kopell: That's right. I did major in math. In fact, out of the five of us

who graduated in that program, four of us became PhD's in mathematics, and one

is now chairman of his own department.

Sherkow: The last one didn't get a PhD in math?
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Kopell: He had a nervous breakdown in the middle. He was, I think, the

brightest of our group.

Sherkow: That's too bad. At what point did you decide on your major?

Kopell: I think by my sophomore year I was pretty sure that I wanted to

major in mathematics, but I had some negative feelings about it which led

me to flirt, in my junior year, with the idea of actually switching into

economics. The negative feelings--it's a big subject. I've thought a lot

about this since that time, and it's very hard for me to separate out what

my feelings were then from what my feelings are now, because I see a certain

development of my feelings about mathematics from the time I was in college,

through graduate school, through career. So I can't really be terribly

historically honest about it. But part of the feelings I was having about

it had to do with the authoritarian nature of the subject; the fact that the

subject matter seemed to arbitrary. You are given axioms to use in order to

study a subject. Why these axioms rather than any other? Well, people will

tell you it's not because they're true. They make a big thing about the fact

that it's not because they're true. All right. Why, then? There's a great

deal of bullshit about "why, then," but nobody really addresses himself to

the problem. It always comes down, essentially, to "It's because my teacher

taught me that way."

Sherkow: That's not a very good reason.

Kopell: It's never articulated that way, but when you press people hard

enough, it doesn't go beyond that. I started even in college and considerably
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more in graduate school, beginning to question the content of the material

and also the way in which it was taught. I remember having a particularly bad

time with the abstract analysis, which is supposed to be a theory of the

calculus. The point was that the theory of the calculus doesn't really make

any connection with the phenomena, with the calculus itself. It's almost an

entirely different subject from the thing that it's supposed to shed light

upon. There are all sorts of statements in it which say you can do such-and-

such, but you look at a concrete instance of it, and you can't. So what the

theory says, and what you actually perform, were so out-of-whack with one

another that it was very confusing. You learn, anyhow, to think in this way

simply because you're told that that's the appropriate way of thinking. You

learn to go along with authority figures who tell you what the material is,

how you're to think about it. I suppose this must be true in any subject;

I'm not sure. But it was more evident to me that it was happening in mathe-

matics. It was enough that during my junior year I seriously thought about

not majoring in mathematics.

Sherkow: Now you confronted these problems by specifically asking questions?

Kopell: Sometimes I did ask my friends, sometimes my teachers. I think I'm

making myself sound more articulate than I actually felt then; I don't think

the questions actually got formalized in my mind so well at that point. I

just knew there was a confusion, that I felt that something wasn't quite right.

But I think I also felt that other people knew a lot more than I did, and if

only I could hang on and wait, I, too, would be initiated into the great

secret and see how everything all fit together. It's not unreasonable when
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you're young to feel that somebody else will teach it to you. You have to

learn, at some point, that nobody else is going to teach it to you.

Sherkow: In discussing your negative feelings about math, TI think you brought

up a really interesting point. Just from my own experience, I took one

calculus course at Washington University, and now that you mention it, I

think the teacher was really authoritarian. I think it does have something

to do with math that is different from other subjects, because nobody ever

questioned the way he was presenting it. Math was math. There were these

givens, there were problems, and you prove them in a certain way, and you have

to come up with the right answer.

Kopell: That's right. There's a myth that the study of mathematics is

supposed to teach you how to think, but, in fact, the undergraduate education

in mathematics teaches you how to report back what your teacher told you. It

teaches you how to memorize. It teaches you how to do puzzles in a very

rigid, specified manner. It doesn't teach you how to question, how to get

outside the framework that's been handed to you. I didn't recognize these

things in a pointed way then, but TI recognized it in a general way and was

very uncomfortable with it.

Sherkow: I'm really glad that you brought it up because I was really disap-

pointed. TI had always enjoyed math and done well in it. In the first semester

I took trigonometry and something else, and then the second semester was

calculus. And all of a sudden, I hit calculus and it was just like the door

was slammed in my face. Suddenly I couldn't understand anything, and I found

it really difficult; the only consoling fact for me was that about ninety

“- od.
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percent of the class also didn't understand what was going on. It might have

been this teacher's approach. It was a large class, about two hundred people.

But that was the end of my math. TI figured if calculus was this hard, there

was no point in going on. I didn't consider the fact that maybe the teacher

really wasn't good, maybe I really wasn't as dumb as T thought I was. I'm

just wondering if other women and even men feel this way.

Kopell: I'm sure that it's not only a problem for women; it's a problem having

to do, not so much with the nature of the subject, but the nature of the way

the subject is treated in an academic environment. I believe very strongly

that there is a subject, mathematics, the study of which can perhaps teach one

to think, which is somewhat independent of the academic subject that is taught

in all of the universities.

Sherkow: No, this is really very crucial because math is the one subject that

women at some point, usually right after high school, having done very well in

high school in it, just run away from. Part of it has to do with what you're

talking about: the way it's taught, the authoritarian nature of presenting the

subject matter in very dogmatic terms, and not an open questioning, 'there

are different ways of looking at things. I think this is also very important

because you are the only mathematician [whom] we're talking to.

Kopell: I do too. I should say then, for the record, that I think my point

of view is a minority view, That troubles me, I wonder, if I had not had

that program, if I would have stayed in mathematics. I had such strong forces

pushing me forward, such strong encouragement, that even though I had some

negative feelings, there was enough that was positive to keep me going, If it
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were not for that, I'm not sure what I would have done. Also, it was a

part of my tempemment to take this "wait-and-see" position. Even though I

felt critical, TI didn't want to immediately act on that and just throw it all

up. I felt I had a lot to learn. I thought when I went to graduate school

that things would fit into place more, that the uncomfortable feelings that I

had would disappear. I recognize now that the feelings that had to do with

the dogmatism and the authoritatian quality of mathematics only doubled when

I got to graduate school. . . What was your original question?

Sherkow; I was just saying that your thoughts were really very important

simply because so many women do drop out of math in the college level, after

having done so well in high school. It doesn't quite jibe. Whereas men go on.

Now I'm wondering if part of this is the way things are taught. [Also], all

my teachers were male, and I'm wondering if that makes a difference. I don't

kne~

Kopell: Let me add something to that. People select themselves into things

that they want to do. In addition to being selected and being told they are

good in this and not good in that, and being told by their male or female col-

leagues that they should or shouldn't do something, they decide for themselves

on the basis of what seems congenial or noncongenial. It seems to me that

this authoritarian approach to the subject matter is less congenial to women

than to some personality types which are mainly men, people who want certainty

in their lives, and see this in math. It isn't clear to me that one should

ask the question, “What's wrong with women that they don™t choose math?"

There's another kind of question to be asked: "What's wrong with math that it

doesn't attract more women?" One of my fantasies about mathematics in the

UW oe
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future is that if there were to be many more women doingmathematics, it seems

very likely to me, at least possible, that the nature of the subject matter

would be different. It's conceivable that they would choose different sub-

jects to focus on, and also that their approach to subjects would be different,

that their style would almost certainly be different.

BEGIN TAPE TWO, SIDE TWO

Kopell: It seems to me very likely that if you suddenly throw into some

subject a group of people with different personality types from the people

who have been doing it before, then the subject that they create will be a

bit different. It seems almost evident that that would happen. This doesn't

have to do with men versus women, but with new people to inject new life into

a subject. Meanwhile, the subject is as it is. It attracts people who like

it as it is, and it stays that way, even though I can see different ways of

approaching mathematics, of teaching it, of doing it, which are not in the

accepted style and simply are very hard to do within the confines of academic

mathematics. So my point here is that it's conceivable to me that there are

so few women in mathematics partly because they've selected themselves out,

because they find that there are other things that are more attractive to

them. Then, if one asks the question, “What should we do to get more women

into mathematics?" it becomes a very difficult question because that's not

quite the right question. On whose terms should more women come into mathematics?

Sherkow: This is just a very large and important question. It's something

that whatever we come up with is not going to affect what's going to happen.

But it's a question that is being considered by people who are thinking about

what's wrong. It doesn't make sense that there are so few women in math. Where
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does the problem lie? That goes for women in engineering and in selected other

fields. I think they're beginning to come up with the fact that it's not the

women, that it's the way it's being taught, it's the professors, it's this,

it's that. In math, it's some of the things that you've talked about. There

aren't any complete answers, but just the fact that people are beginning to ask

these questions and look for answers suggests that, perhaps, in the future more

women will be in these fields. -- [Interview interruptedl--

It just is a very important question. The answers are very important

because I think people want to do practical things once they feel that they know

what's wrong.

Kopell: I've brought it up in this form because I think that the questions are

usually asked in another form which seems to me very misleading. That is,

when you ask the question, "What's wrong with women that they aren't in mathe-

matics?" or "What shall we do to get more women into mathematics?" then you

miss the fact that the nature of the subject attracts certain people and doesn't

attract others, which you're not going to do anything about if you leave the

subject as it is. Now, you may want, for other reasons, to leave the subject

as it is and say, "It's okay that men get attracted to it and women do not get

attracted to it." It seems to me that that's not such a terrible conclusion

to come to. I would rather see mathematics change for its own sake, not for

the sake of the women who might then be attracted to it but because I think

it would be more humanistic and richer .if it were not as authoritarian as it

is now. For my sake, for my students' sake, male and female, I would like

it to be different.

Sherkow: Isn't that the underlying assumption? The fact that there are so few
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women in math, so few women in engineering and in a number of other fields,

indicates to me that these fields are not humanistic. In other words, we're

looking at it through the viewpoint of how to get more women into these fields.

But the basic question indicates that theres obviously something lacking in

these disciplines that isn't humanistic because it presently isn't attracting

a wide enough variety of people.

Kopell: But when one talks in terms of Affirmative Action or other methods of

putting pressure on departments to get women into the system at all levels,

this completely ignores this question of the nature of the subjects themselves.

Sherkow: I understand what you're getting at. I agree with you. They're

talking about numbers.

Kopell: Also, I don't think it's at all cut-and-dried. TI made one point

simply because I don't think it's the point that's usually made, but I think

there also is overt discrimination which keeps women out, at least at the

higher levels. And there's a lot of sociological pressure from parents and

peers at lower levels. All of those points are made quite often.

Sherkow: Discrimination on what level?

Kopell: Job levels. By the time people have been trained.

Sherkow: These points are all important. When you start doing a project like

this, you start hearing the same things over and over. Now I'm thinking

specifically of engineering because it really seems to be hitting at some of

the same things that you're talking about: engineering is conceived as a

masculine profession; there's a lot of peer pressure for girls not to consider it;
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parents raise their girls saying, "Oh, you can be a teacher; you can be a

nurse. But an engineer? That's what guys do." There's also false images

of what engineers do. One of my engineering interviewees, for example, told

me that on the high school level, guidance counselors and teachers direct

boys who are interested in engines and motors into engineering, and that

has nothing to do with engineering. Those particular interests don't relate

to engineering.

Kopell: I see. They should be mechanics.

Sherkow: The wrong image of engineering is being presented to kids in high

school when it's important that they do take certain subjects in preparation

for an engineering career, and they're not getting this preparation. There's

all sorts of levels that you can talk about this problem. But the same

things are being mentioned: it's the discrimination in hiring; it's the peer

pressure; it's the image of the subject at different levels in one's life; it's

the way it's being taught; it's the professors. So I'm saying all these

things are important, and you can bring any of them up.

Kopell: But the conclusions that you come to about what ought to be done, if

anything, partly depend on how you analyze what the problem is.

Sherkow: You mentioned that you had misgivings about math as an undergraduate.

Of your friends and/or people in this advanced course, did they agree with you,

were they having some of these same misgivings?

Kopell: They seemed not to. Many of them were taking double majors in mathe-

matics and physics. In fact, it was just incredible to me what they were doing.
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The physics courses were scheduled at the same time as the mathematics

courses, and they took them both, anyhow. They did this by going to alternate

classes. They would divide up the classes among themselves and take notes

for each other and just manage to be sure that they were there for the exams.

Of course, they did very well anyway. But they seemed to have a much clearer

idea of where they were going, what they wanted to do. There was one, in

particular, who never seemed to have a self-doubt in his life. It was

wonderful to me just to contemplate him. [Laughs] By the time he was a

senior, he was teaching courses in both the Math Department and the Astronomy

Department and being the cook of his fraternity.

Sherkow: He's not the one who had a nervous breakdown, is he?

opell: No, he's not. He's the one who is now chairman of his own department.

Sherkow: Did this help you, the fact that you were really in the minority?

Kopell: TI felt totally isolated, in some ways, there. That is, I didn't have

anybody I could talk to about this. I once tried to talk to the professor that

I mentioned, Heyneman. I was feeling down and out, and I went in and I asked

him to give me a little pep talk on mathematics. I guess I wasn't very

specific about what I wanted, and he was really at a loss. He just looked at

me with a completely puzzled expression for a few minutes and then said,

"Mathematics, rah!" [Laughter] That was the pep talk that I g~t.

Sherkow: Apparently you weren't able to verbalize.

Kopell: I wasn't able at the time to say what was upsetting me. Also, I

felt in an entirely unique position. I felt I was undergoing unusual experi-

ences because I was in this special program, and that being the only woman

to
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put me in an especially singular position. TI felt that the men in the program

knew, more or less, what they wanted to do; they were very career-oriented;

they knew that they were going to go on to graduate school and become professors.

They could set up their lives. I thought that was a possibility for me, but I

wan't nearly that single-minded.

Sherkow: Well, you had a double disadvantage becuase you were the only woman

anyway, so any particular dissenting viewpoint that you would have that all

the other men wouldn't have, would make you feel even more isolated and more

weird, and you probably would question yourself more.

Kopell: That's right. In fact, that's roughly what happened. It does distort

things a little for me to put these words in my mouth as of then. At the time,

there were just vague feelings which later crystalized into the words I'm

saying now. But I don't know how else to express what those vague feelings

were about. But you're right in the fact that, instead of externalizing my

criticisms and saying, "Maybe there's something wrong with the things around

me," I tended to internalize and question the fact that I seemed to have

difficulties with things that other people didn't. An old story, right?

Sherkow: It sounds to me like it happens to other women. I"ve also noticed

that a lot of women that I have talked to have been similar to the men that

you were talking about who were so sure of themselves. They got where they

wanted to go because they always knew what they wanted; they never questioned

anything; they didn't really have divergent viewpoints from what was being

taught. That's part of the reason why they are successful. That's part of

the reason why there was no break in their graduate training and so on, and so
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forth. But that doesn't mean that people who did question weren't able to get

back on the track after they figured things out. But I have noticed this.

There seem to be two types of’ interviewees. There are some people that I

have interviewed that are like you, but because they were women, they tended

to internalize it, and it took them a little longer to know what they wanted.

Whereas the other women were more like men. They knew what they wanted.

They didn't question anything. They did well, Because they were women, in

many cases, they got a lot of acknowledgement because they were often the only

women,

Kopell: I shouldn't underplay that part of my experience either; that is, I

mentioned in high school I had a teacher who watched over me like a guardian

angel. In college, I had a teacher who watched over me like a guardian angel.

In graduate school, I was part of a group in which I got a lot of acknowledg-

ment, a lot of support, some of which was definitely because I was a woman and

stood out. So, in some ways, being a woman has always been an asset, in that you

do have a high profile. It also makes the pressures on you a little more

intense because, being so public, the pressure to succeed is greater.

Sherkow: Do you feel that you've answered, “How did you feel as a woman at

Cornell?" Or are there other things that you'd like to say? That was my original,

first question.

Kopell: TI guess I've said almost everything.

Sherkow: What kind of preparation do you feel you had for a future career in

math in your four years at Cornell?

Kopell: Well. [Laughs]
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Sherkow: Am I asking hard questions?

Kopell: My first reaction is to laugh and say, "I relearned it all, after

I got my PhD." But there's a certain truth in that, I went through this

very high-powered program which had very little foundation. I taught myself

calculus, and that I really learned. Anything you teach yourself, you really

learn. Then I was taught, in a more or less passive way, most of what goes

for undergraduate mathematics, and a good bit of graduate mathematics. There

was a quality to those courses of--you learned it in a certain way; you

memorized it; you could repeat it on examinations. I did very well at it.

In fact, I graduated class marshall at Cornell, which is salutatorian. But

there was a sense in which it hadn't really been internalized. It hadn't been

made into a personal body of information. I hadn't, in some way, taken it and

made it my own. Maybe some people as undergraduates do that. I try to get my

undergraduates to do that now. It's very, very tough. But I feel I didn't

really learn any of that material until I went back and I did that; until I

did it all over again, and I did it in a personal way and asked the questions

to which that body of material was the answers.

Sherkow: When did you do that?

Kopell: After I got my PhD.

Sherkow: So your answer to that question--

Kopell: Let me be a little less flip. I had a very high-powered background.

On paper, it looked terrific. It was very easy for me to get into graduate

schools. TI had fellowships when I went to graduate school. I didn't have to
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retake any undergraduate work, In a sense, I had all the preparation that

I needed to be able to do good graduate work except a certain attitude of mind,

I take that back. You can even do graduate work without that attitude of mind.

There's a certain kind of maturity that I wish I had gained as an undergraduate.

I wish that part of the learning process was learning to be responsible for

what you learn, and it wasn't. Does any of this make sense to you?

Sherkow: I think so.

Kopell: In a certain way I had a very good undergraduate education, a good,

standard undergraduate education, and I wish that standard undergraduate

educations were different from what they really are. That's what I'm saying.

Sherkow: Other than this one teacher in math whom you had for three years,

whom you described as your "guardian angel," did you have other mentors,

other professors who were important to your thinking, to your development?

Kopell: TI mentioned the one in economics. There was another one in mathematics,

in statistics, in fact, Professor Wolfowitz. I took a year-long course with him

and was very impressed by the force of his personality. You learned a certain

amount about mathematics in his classroom and a certain amount about his

personality, as well. TI really lapped that up at the time, partly because

in other ways, mathematics seemed so impersonal.

Sherkow: How did he make it personal?

Kopell: He would talk about his life, as well as the material in the classroom.

He would tell stories and tell jokes. It was a bit more of a show than actually

involving the students in feelings about the material, which is another thing
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one might do. Still, I loved to watch it.

Sherkow: That seems important to me. You say so many interesting things that

bring to mind ideas that I had. I remember having one teacher like that in

college, as an undergraduate, and everybody took his course.

Kopell: Right. I had a few more like that outside of mathematics. 1

remember admiring strong people. I had a sense that they knew what they were

doing. It gave me a sense of possibility that, maybe sometime in the future,

I'd feel that I knew where I was going.

Sherkow: This particular teacher made people interested in the subject by

being so personal. I think that's an important thing. It was an English

literature course. I'm not sure how many people actually decided to major

in English literature because of this teacher. It gets into the whole

question of what can make teaching better? Is this one aspect that maybe

should be in all courses? He was very personal, but not to the point that

it didn't relate to the material. He saw the world in a certain way and wanted

to try to help us see the world in his way and other ways. He was an ana-

lytical person. By giving some of his observations of other things, he helped

us with English. Why do these people stand out? Because other people don't

teach like that. And are these kinds of professors important to an indi-

vidual's decisions about majors and careers? I'm not sure.

Kopell: It seems to me that people make major decisions on the basis of so

little that almost anything can be a reason for a major career decision.

Sherkow: Now you had two people. You had the guardian angel in math, and

then you had this man who was also in math, who was personal and forceful.
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Kopell: TI can't really say that he was nearly as strong an influence on me as

the other one. For one thing, by the time I got to my senior year, I was

pretty well set on the path that I was going on, Also, Professor Heyneman

was much more personal with us that Professor Wolfowitz, who gave a little

show. Heyneman was a father to us. He worried about us.

Sherkow: I guess what I"m getting at is I'm interviewing somebody now who

went all the way through to getting a master's degree in mathematics at Harvard

and then dropped out, partially because she said that it was sort of dull and

boring and not related very much to the real world. And she had gone to a

college that imbued its students with the feeling of serving mankind and in

doing something useful for people, and she felt that this was a theoretical

subject that was kind of a selfish endeavor.

Kopell: TI had the feeling about mathematics that I was really going to find

out something about the world or about thinking or about something important.

But I didn't. That wasn't what was happening in the courses; this was part of

the reason that I was questioning as I was, part of the reason why I almost

dropped out and became an economics major. I put off the decision about

dropping out and said, "Yes, I would continue; I would wait and see. Maybe

the pieces would fall together." Because, after all, other people I admired

seemed to feel good about it, even though they could in no way communicate

to me why it was that they felt good about it.

Sherkow: I'm just trying to get at what it is about math that turns a lot of

people off at a number of different levels. This girl was really bright.

People at Harvard were dismayed that she didn't go on and get the PhD because
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she was very brilliant. I'm just wondering if one of the problems with the

subject material is that it's not presented-—

Kopell: I think it's made to be more boring than it really is. I think that

the dogmatic and authoritarian qualities to it that we talked about before go

a long way to making it seem irrelevant to one’s own personal experience. It's

something that's handed down to you, and you learn to accept it as it is and

parrot it back. It comes from no place, and it goes no place.

Sherkow: But you obviously feel different about it now. You didn't find the

answers. You went to graduate school; you didn't find the answers; things

didn't fall in place.

Kopell: TI went through a great professional crisis right after graduate school,

and then things began to fall into place for me, but not before I first almost

completely divorced myself from mathematics and then came back to it on my own

terms. So although I'm doing mathematics now, and I'm accepted by my colleagues

and certainly treated as a member of the establishment, low-level establishment,

I feel somewhat on the edges of it. I've come back to it from another point

of view. When I said that I have a minority view about mathematics, that also

goes for my present attitudec.

Sherkow: Yes. We'll have to get into that later. Did you have any important

female role models?

Kopell: No. This was a really difficult problem for me, especially when it

came to the decision of going to graduate school. It may have seemed inevitable

that T would go to graduate school. Everybody else from this honors program did.
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My advisor took it for granted [that] of course, we would all go to graduate

school, Even if I had not had the doubts that I have been expressing to you

about mathematics, I had a lot of other forces, mainly from my family,

pulling against me not to go to graduate school. You see, we had a certain

tradition up to that point of majoring in mathematics, but nobody in my family

had gone to graduate school. It had already been a bit of a wrench to my

parents to send me out of town because, “Why spend money on a woman's education?"

I knew I was going to get a lot of flak, and did, from my parents, who preferred

that I come home and take a job.

Sherkow: How did you work that out?

Kopell: They weren't adamant in their position. I would say they were fairly

neutral, to be more honest. They certainly didn't support me about going to

graduate school. They didn't say, "Gee! That's a terrific idea. Go ahead

and do it." It didn't have to do with money at this point, because I had

fellowships to support myself. It was a question of self-images. They really

didn't like the idea of daughter as career girl.

Sherkow: So that's not neutral.

Kopell: Neutral in that they tried not to push their point of view on me.

Sherkow: But you knew what their point of view was,

Kopell: That's right. It was internalized, and it was something I had to deal

"A

Sherkow: But they were going to let you do what you wanted to do?
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Kopell: That's right. The only time I got a real howl from my mother—-

that would wake up the dead from New York to Boston--~was when I told her

that I intended to go to graduate school in Berkeley, as opposed to the East

Coast. Her daughter was going to go three thousand miles away from home;

that howl was loud.

Sherkow: How does this relate to the lack of important female role models?

Kopell: Yes. I was getting off the track a little, The point was, I didn't

know of anybody who was both married and working in a career. My image of

women was that they got married; they had babies; they were helpmates to

their respective men. And this was what was worst to me-~—is that they defined

themselves in terms of their men. You are the wife of so-and-so, who is a

such-and-such. You could do what you pleased, I guess. I guess I felt that

women had a lot of freedom to do things in their lives but not the freedom of

feelings, not the freedom of thinking about themselves the way they wanted to.

It was one reason why I was very negative about being married at that time in

my life, because I felt that it was giving up an identity. It was forcibly

taking on somebody else's, and I didn't think I could hack it. On the other

hand, I didn't know of successful professional women. I didn't know what it took

to be successful. I already had these somewhat negative feelings about the

profession itself. What was I getting myself into if I was going to be doing

that, especially if I didn't have a marriage to fall back on, to have as well

as a career? So when it came to making a decision about going to graduate

school, I did it, but I held my breath and jumped. I didn't know what to

expect to happen to me when I got out of graduate school.
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Sherkow: Was it important to you that in your family everybody else disagreed

with you? Did that have an important effect?

Kopell: Well, I can be a little stubborn, I've always been somewhat inde-

pendent. I try to think my own way through things, to think things out for

myself as much as I can. So the fact that my family disagreed with me made

me very uncomfortable, but it didn't completely get in the way. It certainly

did make me extremely uncomfortable and questioning,

Sherkow: Guilt.

Kopell: Guilt. Lots of guilt. [Laughs ] It was difficult for me.

Sherkow: There's just a couple of other questions I want to ask you that relate

to Cornell. One was, what did you do in the summertime?

Kopell: TI had a bunch of summer jobs. For two years, I worked in a market

research firm. TI wanted a job in which I was going to be a mathematician.

I looked around, and I looked around. Of course, as an undergraduate what

can you find? So I ended up with a job as a coder and a tabulator in a market

research firm, working on questionnaires that interviewers have filled out on

which whiskies people like, or which soaps people prefer. You just gather

them and tabulate them; five thousand, three-hundred and eighty like this,

and two thousand, three-hundred and forty-one like that. It's a totally

boring job, except for the fact that the other people who did it were out-of-

work actors and other people who would come in and out. The people I worked

with were interesting.od
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Sherkow: This was in New York?

Kopell: Yes. Every once in a while they would run out of interviewers and

take people from this little office and send them out to do interviewing.

I once got sent to Atlantic City to chase people up and down the boardwalk

asking them about salt water taffy. Another time, I crashed an AMA Convention

to ask doctors about what news programs they watched. The next wave of

interviewers who came in after us got thrown out on their ears because it

was not terribly legal to crash the convention.

Sherkow: So you did that for two summers?

Kopell: Yes.

Sherkow: How did you get that job?

Kopell: TI think through an employment agency. That's what they thought of

for a budding mathematician.

Sherkow: What about the other two summers?

Kopell: One summer I was at the University of Illinois in a National Science

Foundation-sponsored program on computers. About ten of us were selected from

all over the country and given free run of a certain computer that was there,

which was being phased out. They were building a much fancier computer, and

nobody much wanted to work with this one anymore. So, the ten of us had

the entire computer to ourselves for the summer. We were taught basic

computing and things about the structure of computers. We also were working

with scientists, writing programs for them on the problems they were interested
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in. I worked for a physicist and wrote a program for him.

Sherkow: How did you like that?

Kopell: I had a wonderful time.

Sherkow: What year was that?

Kopell: That was after my junior year, I guece,

Sherkow: Were you interested in computer science before that?

Kopell: I got into it through a friend of mine who was in the honors

program at Cornell. He had been in this program the summer before and

loved it and decided it would be good for me; so he simply entered my name

in it. Before I knew it, I was invited to join it. Then it was a fait

accompli, and he talked me into it. It really was a wonderful summer.

Sherkow: Where did you stay?

Kopell: In the dorms.

Sherkow: Did you make a lot of friends?

Kopell: Mainly among the people in the program. The ten of us were quite

cliquish.

Sherkow: How did your parents feel about your spending the summer in

Chicago?

Eanell: It wasn't Chicago. It was Champaign/Urbana. 1 don't remember
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getting flak about that.

Sherkow: You got paid for this? Or was it just a learning experience?

Kopell: We got our expenses paid, our room and board, but we didn't get

any salary.

Sherkow: Now, we've come to the end of the tape and you have one more summer

to do. Let me just end this particular side.

BEGIN TAPE TWO, WIDE ONE

Sherkow: Your fourth summer you did what?

Kopell: My sister got me a job at the firm that she was working with. She

worked as a programmer for Lybrand, Ross Brothers and Montgomery, which is

a very large accounting firm. Actually, it was a bit of nepotism, since I

didn't do all that much for them except teach myself to program on their

computers, so it was quite nice of them to support me for the summer. My

official duties were to help out in their auditing procedures. One of the

things that an auditing company does when it audits a firm is to inspect

their computer programs. They dump out of the organization's computer the

programs that are used in updating all of the clients' accounts. Then

these programs have to be gone through to see if there's any hanky-panky

in them, for example, if the person who wrote the program said, 'One for

you and two for me," which occasionally goes on. My job was then to somehow

decipher these programs without any flow chart and make sure that no_ one

was pulling a fast one. But since I had no flow charts, and since the people
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who built these programs were really quite sophisticated in programming, it

was essentially impossible to figure out what they were doing because they

would build in intricate little steps. The logic of these steps was

mysterious unless you had a flow chart, unless you saw what they were

doing. So I got to travel over Manhattan and go visit these programmers

and ask them what they were up to. I really had a good time on that job.

Sherkow: You lived at home that summer?

Kopell: Yes.

Sherkow: You never had a job that was mathematically-oriented? I mean,

specifically related to the kinds of things that you had been doing.

Kopell: Never. I was a camp counselor the summer before I went to college.

That was one other summer job. None of my jobs were very mathematical.

Sherkow: Did that upset you, or didn't it matter?

Kopell: There was a question about what I was going to do after I got

trained. I didn't understand what one did with a degree in mathematics

besides teach it, but since I was interested in teaching, it wasn't a very

big issue to me. I always looked upon teaching as something which was a

good thing to do, something that I thought I might be happy doing.

Sherkow: Now at this point in time when you were at Cornell, what kind of

expectations did you have in terms of a career, marriage, and a family?

Kopell: We went over that ground somewhat. I'm not sure that I can add very

much to it. Maybe you can be more specific about what you would like.
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Sherkow: Okay. At some point while you were at Cornell, you decided you

were going to go on to graduate school,

Kopell: Right. My senior year, in fact.

Sherkow: So were you thinking in terms of having a career in math?

Kopell: Well, the idea of going to graduate school was to get a degree and

to teach. But, as I said, I wasn't quite sure all of this was going to

work out, whether it was going to be possible. I held my breath and jumped.

It wasn't a clear expectation that, "Oh, yes, life would just work itself

out" for me. I realized that there were going to be difficulties along the

line. I didn't know whether I would succeed in becoming a professional

mathematician. I didn't know if that was compatible with being married. I

knew I didn't want to be married immediately. I was pretty sure I wanted to

be married sometime in the future. I didn't know how this was going to work

out with a career. I knew at some point I might have to face some serious

problem about trying to reconcile the two.

Sherkow: What about children?

Kopell: TI always wanted children. I'm engaged now, and my fiance has

children. I hope I'll have some of my own.

Sherkow: TI wanted to know what your parents' expectations about all these

three things were, too. You've already indicated to me that they weren't

too much in favor of your going on and getting the degree. So what were

their feelings about a career for you, marriage for you, children for you?
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Kopell: They said very openly that they felt that most women wanted to

be married and have children, and a career is.secondary to helping out a

man and being a mother. They were a little. upset that this was not, at

the time, my main wish. They didn't push me very hard, but their position

was very clear.

Sherkow: At what point did your sister get married?

Kopell: She graduated college at the tender age of about nineteen and a

half, because she skipped two years. She got married about two years later.

So she was about twenty-one.

Sherkow: When she got married were you at Cornell?

Kopell: That's right. My mother, on the other hand, didn't get married

until she was about twenty-six, and my father was in his early thirties.

So they weren't parents who felt that, if I wasn't married by the time I was

seventeen, I was going to be an old maid. I didn't feel that kind of

pressure from them.

Sherkow: Now, you've briefly talked about deciding to get the PhD, deciding

to go on doing graduate work. I'm not sure that I understand why you

decided to do that as opposed to working for awhile and thinking about it.

Can you explain this; why you decided in 1963 that you were going to go on?

Kopell: TI think I always felt I wanted to do well at something. In that way,

I'm quite ambitious. I'm also a very disciplined person. So it would have

been harder for me to take off a couple of years and hack around than to jump
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into something, even though I wasn't exactly sure about it, and try to make

it work.

Sherkow: Once you finally decided that you were going to do this, did your

parents go along with this?

Kopell: Yes. They accepted it, and they were quite good about it. After the

first initial screams of horror about my going to Berkeley, they were really

quite good.

Sherkow: I didn't ask this before--and I'm sorry--but did you have to do any

kind of a thesis at Cornell?

Kopell: No. I was involved in an undergraduate research seminar; that puts

it badly. We didn't do research; we reported on other people's research.

But it's the kind of seminar that generally gets done only on a graduate

level, in which one reads current research work in math. That was the

closest thing I did to the type of work, other than courses, that goes on

at a graduate level but not on an undergraduate level.

Sherkow: Did you have a minor?

Kopell: Just the economics. I would call that my minor.

Sherkow: Because now at MIT, apparently in certain fields you have to write

a thesis. I'm not sure what the situation is.

Kopell: Depending on how it's done, it could be a wonderful idea or a

terrible idea.
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Sherkow: How did you decide to go to Berkeley, and did you apply to other

places?

Kopell: Yes. In fact, I didn't apply to Berkeley until the spring. I

applied very late. I had applied to all the places up and down the East

Coast: Harvard, MIT, Brandeis, Columbia, probably--I can't remember--the

top schools on the East Coast, and was accepted to all but Harvard. I

thought about it, and I just couldn't really get up the enthusiasm to go.

Then I started talking with a graduate student at Cornell who came from

California. He was very enthusiastic about the idea of going to graduate

school at a place far away from where you had been. I don't even think he

was from Berkeley. I think he was from Southern California. I mulled it

over for awhile and got very interested in the idea of being very far away

in a totally new environment and picked it for reasons that had very little

to do with the quality of the education there, because I found I couldn't

get very good information about what went on at graduate schools. I knew

what was said to be good or bad and only applied to places that were said

to be good. TI knew Berkeley was considered an excellent school, as were

all of the other places. Luckily, I was able to transfer my fellowship

out there even though I had applied very late, in April or May.

Sherkow: Was it past the deadline?

Kopell: It was barely at the deadline. It may even have been past the

deadline. But the fact that I had an NSF fellowship made me a very good

applicant.

Sherkow: How did you get this fellowship before you actually went anywhere?
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Kopell: You apply for the fellowship independently of the school that you

go to. You apply to have it at a given place, but then you can transfer it.

The decision about the fellowship is made at Washington, not at the

individual school that you applied to.

Sherkow: Are there comparable fellowships for the humanities?

Kopell: There are, but on a much lower level of funding. For instance,

there's a Woodrow Wilson Fellowship for potential teachers. There are some

fellowships in the humanities, but many fewer. Even the NSF fellowships

have now been cut way back. At the time, though, there were a reasonable

number; it wasn't so hard to get them.

Sherkow: Was it a four-year fellowship?

Kopell: Yes.

Sherkow: You already indicated that your parents were not too pleased with

the fact that you wanted to go all the way over to the other side of the

United States. But they accepted it, obviously.

Kopell: That's right.

Sherkow: Did you visit Berkeley before you actually decided to go there?

Kopell: No. I just arrived there in September.

Sherkow: What was the situation with Harvard? They were the only ones that

didn't accept you.
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Kopell: They were a very small department. They had a very small number

of graduate students. I don't know on what basis they made their decisions.

I didn't have any sense of outrage at being refused; rather, I had a

great sense of wonder at being successful in every other place.

Sherkow: Once you went to Berkeley, where did you live while you were there?

Kopell: I had an apartment which I shared with a couple of other girls.

There was one, Louise Berman, I knew from Cornell; she was getting her PhD

in economics. She had a friend she knew from high school days, who was going

to be there. The three of us took an apartment together.

Sherkow: Where did you live?

Kopell: South side of campus. Do you know--

Sherkow: I don't know which one was the south side. I lived on Ellsworth

Street. Do you know where that is? Right off of Bancroft, that big one-way

street,

Kopell: This was a few blocks away from there.

Sherkow: Is that considered the south side, right near Telegraph Avenue?

Kopell: Ye-

Sherkow: As I understand now, the other side is nicer.

Kopell: Yes. Well, after one year we moved to the other side. After one

year this other girl went home. She was a little emotionally disturbed, and
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after one year she had had enough, and she left. Louise and I moved into

an apartment on the north side and were joined by two other people, one in

economics and one in sociology. We stayed.reasonably stable that way for

the next three years.

Sherkow: Did you have important female professors, important female role

models?

Kopell: No. Not a one.

Sherkow: That's what everybody says.

Kopell: I remember a woman graduate student. I remember one incident

vividly because it was so embarrassing. It was a woman graduate student in

mathematics who seemed to be doing reasonably well and who had a child, and

I remember saying something to her about having successfully managed to

combine a career with marriage. Then she told me that she was divorced.

It was a difficult problem.

Sherkow: Did you have mentors there? Encouraging professors?

Kopell: Yes. I didn't really begin to acquire mentors until about the

second year. The first year, I took relatively standard courses. At the

end of the first year--really the beginning of the second year—--there was a

big examination, the orals. It was the main examination that one went

through.and I spent the entire summer before studying up for it, because I

was so sure I was going to flunk. I passed at the top of the class; I was

so worried, that I over-studied and I did very well on it. Berkeley is a
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huge place; it has hundreds and hundreds of graduate students. But by doing

so well on this exam, I immediately became noticed. It meant that I was

not part of the faceless crowd. I had, then, people who would watch out

for me a little.

Somewhere around my second year, one of the people in the department,

Moe Hirsch, said it was about time I started thinking about writing a thesis

and would I like it if he would be my advisor. That was a great relief be-

cause it's usually a trauma to go knock on somebody's door and say, "Would

you please be my advisor?" It ended up not working out so well, in fact,

because I wasn't really all that interested in what he was doing at the time;

as it turned out, neither was he. He was getting out of his old line of

work and into another part of mathematics. So we never really related all

that much on the subject of my thesis. We would see each other at a lot of

department parties. We were very friendly. You see, in spite of the fact

that my thesis wasn't working out, I did have the sense that there was

somebody there who was in some way responsible for me, or looking out for

me. I wasn't just dumped among hundreds of graduate students. That was

a good thing.

Sherkow: I wanted to ask you about that. Did you feel bad being in such a

large school?

Kopell: I knew it was huge, but I didn't feel it was huge because the

Berkeley Math Department breaks up into a number of little cliques, and each

clique functions almost autonomously. When you're inside one of them, you

feel like you're in a small department. I didn't really get into actively
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working on my thesis until the end of my third year, In fact, I spent a

couple of years in between hacking around and being involved in politics

and guitar playing and folk dancing and various other things, and also

feeling bad that my thesis wasn't going very far. By the end of my third

year, [Steve] Smale started throwing questions at me. He said, "You know

it's about time. You should write your thesis." He would say, "How about

this question?" I'd say, "Well, I don't like that." He'd throw me another

question, and I'd say I didn't like that. Finally I said, "Okay, I'll do

it." [Laughter] He then went away for the summer. This was at the end

of the spring. By the time he got back, I had done a certain amount on that

problem, a reasonable amount. It was pretty clear at this point, then, that

I was actually going to do my thesis. I was actually going to work on the

subject. But my point was, once that got accepted, I was part of his group.

That's what I was leading up to. There were three of us who were his very

first graduate students. He had been teaching quite a long time, but he had

been moving around, I guess. He had never had graduate students. He had

two others, and then there was me. We formed a very tight-knit little

group. We had out own running seminar that met several times a week. There

were various faculty members, including my ex-thesis advisor, who were in on

this. The group was incredibly active. People were constantly working,

proving things, encouraging each other, being interested in what the other

people were doing. It was one of the most exciting professional experiences

that I've ever had. People were just constantly up for that entire year.

1 remember, at times, working all night, I was so excited, and coming in the

next day with the new things I had come up with. I felt it was almost expected
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that each day you would come up with something new, So you did. You worked,

and there was something new to be talked about.

Sherkow: This sounds like a whole different experience from what you had

at Cornell.

Kopell: It was very different. That's right.

Sherkow: TI mean positive, as opposed to negative misgivings.

Kopell: That's right. It was the most positive experience that I had had

up 'til that point.

Sherkow: Were there other women in this clique?

Kopell: No. [Laughs] For a change.

Sherkow: How did that make you feel? Or didn't it matter at all?

Kopell: By this point I was used to it. I really didn't expect that there

would be any other women. There are negative effects to having that kind of

expectation. You get used to being unique, to being singled out, to getting

extra attention because you're a woman. You can come to be a little too

dependent on it.

Sherkow: Were you?

Kopell: TI think it caused me problems because, during that time, I was always

confused about how much of the support and approval and praise that I was

getting was due to the fact that I was a woman, and in a certain sense a mascot,
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rate: -han because the work intself merited it. It made me less confident

about at I could do at the next step. I had the feeling that the success

that I had was somehow external. It was conferred on me, and, therefore,

it could be taken away. Maybe they would decide [that] it wasn't cute to

have a woman mathematician, and they were tired of that this year. This

meant that even though I was really quite successful, I was never sure

that the success was something that I had earned.

Sherkow: You wondered if some of it was due to the fact that you were the

only woman?

Kopell: That's right. There were plenty of other women graduate students

at Berkeley, but none in my little group, and as a whole, they hadn't done as

we’

Sherkow: Now I wanted to ask you what your thesis topic was actually on.

As briefly as possible.

Kopell: It was a part of Smale's program of dynamical systems, which was to

find out the qualitative behavior of the solutions to different equations and

mappings, an abstraction that comes from differential equations. I worked

on this abstraction rather than on the differential equations themselves.

Sherkow: But this wasn't something that you wanted to do. It was something

you finally agreed to do?

Kopell: That's right. One thing that I liked very much about this problem

is that although it was really quite hard, it was absolutely elementary.
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There was almost nothing in the way of tools that had been built to handle

it beyond freshman calculus. I found other things eventually, but mostly

it was very hard ad hoc methods that I had to invent. I liked the idea

that it was, in this sense, so elementary, because it meant that I didn't

have to relate to a huge body of machinery which felt alien to me in order

to be able to attack it. It made it a bit less abstract. I did have feelings

about the fact that it was a part of somebody else's program; it had no

intrinsic meaning to me. I did it partly to show I could do it; I could

write a thesis. I did write a thesis, and I think it was a very good thesis,

although I wasn't sure at the time, for the reasons that I mentioned.

Sherkow: Was independent discovery involved in your thesis?

Kopell: Oh, sure. He suggested that I prove a certain something. I went

away and thought about it and proved the opposite. There was a funny

incident that happened over the thesis. It often happens that people fight

with their thesis advisors about when they're through. They say, "I've been

working and working, and isn't it time that I get out, finally?" What

happened with me was that I went away, and I worked on this thing for the

summer. I saw him in the fall, and he looked at what I had done, and he

said, "I guess you have a thesis." I said, "What! This little thing!"

[Laughter] But he was right, because by the end of the year I had really

done a lot more and had what I considered a thesis, too. But it was funny

to me that he was so sure on the basis of the small amount of work that I

had done that I really would get out.

Sherkow: What was your social life like? What kind of things did you do in
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your spare time, if you had any spare time?

Kopell: I shared an apartment with people from many different fields, and

we had all of our different friends popping in and out all of the time. I

really loved that. We had an open apartment. People flowed in and out.

I spent a lot of time just hanging around and talking with people. As I

mentioned, there were two years in the middle of my graduate career in which

I didn't exactly feel a strong sense of direction and needed to fill up my

time in various ways. Luckily, the second year it was easy, because that

was the year of the free speech movement when everybody was involved in

politics at Berkeley, carrying signs and--

Sherkow: Was that the Mario Savio period?

Kopell: That's right.

Sherkow: You were there then? What was that like?

Kopell: Awonderful political education.

Sherkow: Tell me about it; I think that's exciting.

Kopell: It was a question of being able to set up tables in certain areas

of the campus and give out literature and not be hampered by the Administra-

tion. Politics was a very important subject around Berkeley, and if you got

in the way of politics, you wounded people in a very vulnerable place. It

essentially stopped education on the campus for menths. Classes went on, but

the pull of what was going on outside of the classrooms was really much

stroneg~r.ye
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Sherkow: You got involved in this political activity?

Kopell: There were petitions that were sent throughout the department which

I supported. There were mass meetings in the plaza that I attended. I

remember picketing various places and carrying signs. I wasn't involved in

a decision-making manner. I never got quite as carriedaway as those friends

of mine who actually got arrested, but I could understand their reasons for

doing so.

Sherkow: Did you know Savio?

Kopell: My roommate went to high school with him. She used to tell me a lot

about him. It seems that in high school he stuttered.

Sherkow: Really! What a funny turnabout. But anyway, you were involved,

and you were behind a lot of these things that he was for.

Kopell: That's right. And not thinking very much about mathematics.

Sherkow: You mentioned guitar playing and folk dancing.

Kopell: Right. I taught myself to play the guitar at that point. I got

some inspiration for this from Moe Hirsch, who is a marvelous guitar player.

And I got quite involved in Israeli folk dancing over a period of time.

All of this was just biding time, I think. All during this time I was

reading mathematics, I was taking courses, I was talking to people; but I

didn't quite know how I was going to get myself out of the bind I was in,

which was that, out of all of the material that I had encountered, I didn't
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really have a strong feeling about doing a thesis in any subject. This

comes back to the point that I mentioned earlier about mathematics being

taught as something that's given to you, rather than something that you

make your own. I hadn't yet learned, in any way, to make the subject my

own. The idea of spending a year or more working on an arbitrary problem

which had no personal meaning to me was really unpleasant. I kept putting

it off.

You asked me more about my social life. I guess I didn't fully answer

that. TI told you about some of the things I did. [I] also dated quite a

lot in graduate school and turned down several proposals. I liked dating;

I liked being with men. But I wasn't about to settle down.

Sherkow: You mentioned earlier that at Cornell you often did feel very

isolated and lonely as a woman in math. Now, how about at Berkeley? Did

you ever feel that way?

Kopell: By that time, I had gotten used to the fact that, as a woman in

mathematics, I was going to stand out. I just took that for granted. I

had enough women friends who weren't in mathematics that I didn't feel

isolated.

Sherkow: But you also said it was your minority views that made you intro-

verted and [made you] feel isolated at Cornell. Not the fact simply that you

were the only one who was a woman.

Kopell: These views were part of the reason that it took me so long to find

a thesis topic. Again, I didn't really talk about them very much to other people.
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I did read a fair amount of philosophy of science, but didn't find mathe-

maticians interested in talking about it. I was very lucky that I found

this group of people that I mentioned, Smale and the group of people around

him, who drew me in. That turned out to be such a marvelous experience.

Sherkow: What happened to these viewpoints? Did they recede into the

background?

Kopell: For the time being, they did. I knew that, as soon as I got my degree,

I was going to have to deal with them. But, just because of the fact that

everything was going so well that year, I just sat on them, left them alone,

enjoyed things as they were, and decided I would deal with them later.

Later was the next year, as soon as I got my degree.

Sherkow: The advanced program that you had been in at Cornell, was that

beneficial to the first year or two of graduate work at Berkeley? Did those

advanced courses put you in good stead, make things, maybe, easier for you than

other people?

Kopell: Yes, I would say they did. Whether it made it easier than for other

people, I can't really tell. I don't have a way of comparing.

Sherkow: Were the courses easy for you your first year?

Kopell: No. I remember working like a dog on them. There was one professor

wilo gave out enough problems that you could do nothing else your entire life

but his problem sets. You just handed in as many of them as you could. I

remember slaving and slaving and slaving over them. It turned out to be a
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marvelous course because they were very hard problems, and by working over

them you really learned a lot. The courses were hard, but I enjoyed the

challenge of them. I liked that year very much.

Sherkow: The freshman year?

Kopell: Yes. That first year at Berkeley.

BEGIN TAPE TWO, SIDE TWO

Sherkow: You were talking about the group you worked with at Berkeley. Did

a lot of the other students that were in this clique with you also have

fellowships?

Kopell: There were only three of us, really. There were the three students

of that one advisor. There were some other peripheral people, but they were

the main people that I related to. Then there was a bunch of faculty that

were involved in this as well.

Sherkow: Did these other two people also have fellowships?

Kopell: Yes. One was Brazilian, Jacob Palis; he's now back in Brazil.

The other, Mike Shub, is from New York.

Sherkow: Did the other two people finish their degrees?

Kopell: Yes. We all got our degrees at exactly the same time. I threw a

champagne party at the end. Mike and I both came to Boston. He went to

Brandeis. I went to MIT.

Sherkow: What did you do during the summers while you were at Berkeley?
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Kopell: Let's see. One summer I studied. The other summers I traveled

a lot. One summer I went with Louise all over Europe.

Sherkow: The same girl that you had roomed with?

Kopell: That's right. We went to Europe for about fourteen weeks. The

summer after, I hung around Berkeley most of the summer, and then got sent

off to Italy for a couple of weeks for a conference. It was something of a

boondoggle. There was a story--

Sherkow: It was paid for?

Kopell: It was paid for.

Sherkow: There was a story connected with it, did you say?

Kopell: Well, it was a NATO-sponsored conference. Because it was a regional

Italian mathematics conference with the main speakers coming from America,

and because it was sponsored by NATO, a certain amount of money was put aside

to send two people in the United States to it. Now these "fellowships' were

totally unpublicized, so nobody in the U. S. knew about them except the main

speakers, one of whom happened to be a professor from Berkeley, Emory Thomas.

The deadline for applying for these things came and went and nobody applied

for them because they weren't publicized. Thomas simply called me up one

morning and said, "I hear you like traveling. How would you like to go to

Ttaly?" [Laughs] He felt it would have been improper to send two of his own

students, so he recommended one of his students and me.

Sherkow: What was that like? Did you enjoy that?
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Kopell: I had a marvelous time.

Sherkow: Was it a good conference?

Kopell: Yes. It wasn't exactly in what I was doing, but it was close enough,

and I had a good time learning about it. The conference was for ten days, and

then I had another ten days to wander by myself all around Italy.

Sherkow: Did you ever have a summer job in mathematics?

Kopell: No. The first summer I was studying for exams. The second summer,

I think, I was traveling. After the third year, I hung around most of the

summer, then I went off to Italy. I was working on my thesis a lot that

summer, that third summer, before I left. The fourth summer I went to Brazil

for five or six weeks.

Sherkow: The summer that you went traveling with your friend, Louise, how

did you finance that?

Kopell: Well, it's pretty amazing what you can live on as a graduate student.

I had a very nominal sum of money from NSF. It was something like twenty-two

hundred bucks a year, which now probably wouldn't pay for coffee. I lived on

that and saved enough for this trip.

Sherkow: What were rents like then? That's really amazing.

Kopell: We all shared. T think my rent was around fifty bucks a month.

Sherkow: Okay, that's it right there. Did you have a car?
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Kopell: No. We split all our expenses. We lived very, very simply. I

didn't buy much in the way of clothes--[Interview interrupted] --

Sherkow: Who would you consider your important mentors from the four years

at Berkeley?

Kopell: Well, I mentioned [Moe] Hirsch and [Steve] Smale, and the other two

students who were in the group, Mike Shub and Jacob Palis. In a way, I

learned as much about the field from them as I did from the faculty members

because they had been students of Smale for longer than I had. They had been

his students for about a year before, and they had already absorbed a great

deal about dynamical systems and proceeded to teach it to me. I didn't work

that closely with Smale, himself, but I learned his point of view and his

program and his mathematical style from his other students.

In addition to that whole clique, there was one other person who was

very important to me. --[Interview interrupted]--

This other person was an assistant professor in the department at the

time. His name was Ber Kripke. He was a good friend of mine throughout

graduate school and somebody whose shoulder I could cry on whenever the going

got really tough. I remember one time when I was in the middle of writing my

thesis. I was very discouraged; I was working on a part of it that was

extremely hard; I had wrestled and wrestled with it, and I didn't know whether

I was going to be able to do it. I was getting very, very discouraged. 1

went into his office, and I started crying, "I'm not going to finish my

thesis. TI just know I'm not going to be able to do it." Just at that point

the phone rang, and it was his wife, who was a graduate student in biology;
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she was studying for her oral exams and getting very discouraged at it. She

started yelling over the line, "I'm tired of studying for exams. I hate

studying for exams. I don't want to do this anymore." So he had a brilliant

idea. He dragged me home to dinner, and made up a couple of rounds of drinks.

and Margaret, his wife, and I got thoroughly potted and cried on each other's

shoulders and then laughed at each other, and each went back to work. She

eventually got her degree. I finished my thesis. I thought it was brilliant.

He was really a wonderful help to me, throughout the entire time, before writing

the thesis, during it. TI also worked with him on a National Science Founda-

tion-sponsored education program for high school students and teachers. He

ran it one year, and I was his assistant. The following year I ran that

program and had my own assistant.

Sherkow: How did you get involved in that?

Kopell: Well, he got involved in it first and wanted an assistant, and asked

me if I would do it.

Sherkow: What did you do as an assistant?

Kopell: I ran little problem sessions for the kids. I would find

interesting little problems for them to do and spend time with them working

them over--the problem, that is, not the kids. [Laughs] 1I also wrote up

notes for the lectures given by other-.

Sherkow: Did you enjoy this?

Kopell: Yes, very much. I wanted to teach when I was at Berkeley, but I
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couldn't because I had a fellowship. It was felt that I couldn't teach

with that pay because that would be taking bread out of the mouths of

people who needed it, and I couldn't teach without pay because that would

be scabbing. So I didn't get to teach, and I really did welcome this

little bit of teaching experience.

Oh, there was one other big experience at graduate school I should

talk about. This was sometime in the second or third year. I didn't

exactly do nothing during the second and third years. One thing I did was

to get a lot of other requirements out of the way, like taking language

exams. There was a seminar requirement. You had to give a seminar in a

field that wasn't the field in which you were going to write your thesis,

just to give you a little breadth. I always demanded more of myself than

others demanded of me; in this case, I got interested in something that was

said to be a very big topic of mathematics. It was the Atiyah Singer Index

Theory. It was a rather monstrous, large piece of work. The person running

the seminar didn't warn me about how big it was going to be. He just kept

his tongue quite far back in his cheek and said if I wanted to lecture on

that, "Go right ahead." [Laughs] He really gave me rope to hang myself

with. TI worked on it and worked on it, not quite really understanding it,

because what one needed to understand that was a huge body of background in

many different fields. I touched on it here and there, managed to learn

enough to, more or less, understand what was going on, and gave a series of

three or four lectures that were attended by a large part of the graduate

students and faculty who also wanted to find out about this. It was a very

funny experience to me. I was lecturing to the faculty on something I

literally knew nothing about [Laughs].
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Sherkow: Did you have trouble with it? Did they ask you questions that

you couldn't answer?

Kopell: TI managed to make my way through it, somehow or other.

Sherkow: What are your over-all feelings about getting your advanced

degrees at Berkeley? You got your master's degree and your PhD degree there.

Kopell: The master's was essentially an afterthought. If you pass your

oral exams, and you give them a certain amount of money, they will give

you your masters.

Sherkow: How do you feel about the kind of education that you got at

Berkeley and all your experiences there?

Kopell: TI still think of that time as being among the best I've had. In

fact, when I left Berkeley I was a complete bore on the subject of it for

about a year after, about how wonderful Berkeley was, and how nothing comes

up to it. I'm happily way beyond that now, but I really did love it. Of

those years, the first and last were the best, professionally, for me. The

other years were good in other ways. There were many parts of the education

that I would change if I could do it over, but it almost doesn't matter.

That is, I took a lot of very esoteric courses which I promptly forgot.

There was a good deal in the education that I didn't relate to and which

didn't stick with me at all. But there was enough that was really good,

that my over-all feeling about it is very positive.

Sherkow: How did your family feel about their daughter with her new PhD?

wl
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By that time they were getting to be proud of me. Although they had

resisted the idea at the beginning, I think that once I actually managed

to get my degree, they were really happy about it. TI still felt from them

the pressure to be married, have children, but that didn't take away from

their feelings of pride.

Sherkow: Is there anything else that you can say about your graduate

education, and the time you spent in Berkeley; anything that you might want

to add, that has somehow been left out?

Kopell: One point I might make is the contrast to me between Cornell and

Berkeley; Cornell felt so insular, socially, with the entire social life

revolving around fraternities and sororities. Then I went to Berkeley, and

it was as if the entire world opened up. Berkeley people do feel that they're

at the center of the universe. When you were there, you really felt that you

had an acute view of things that were happening at other places, at your own

place, that somehow you had a privileged position. It was very exciting to

be there, to participate in that.

Sherkow: Did you ever regret not having gone to MIT or some of the other

schools that you got into?

Kopell: No. Never.

Sherkow: Your resume indicates, "Specialty: Dynamical Systems." Was that

your thesis topic? You've never explained this.

Kopell: My thesis was in a part of dynamical systems. Its title was,
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"Commuting Diffeomorphisms." It involved a set of questions having to

do with certain kinds of group actions on manifolds. I did questions that

were complimentary to other kinds of work that had been done, namely actions

by compact groups. My work was on actions of Abelian Groups. I worked

out some of the qualitative properties of the actions of differomorphisms

that commute with one another. There were quite surprising things that

came up in doing this analysis; the guesses that people had of how the

group actions should behave turned out to be wrong. I managed to show that

the guesses were wrong and that certain kinds of behavior were forced by the

situation.

Sherkow: But your specialty is no longer the same as it was then?

Kopell: Absolutely not. I regard that almost as my previous incarnation.

Sherkow: Well, it was something that you were told to do.

Kopell: Right. But I really did enjoy doing it while I did it. It hadn't

been totally random to me, this thesis I had written. I got into the

particular field that I did partly because I was very attracted to some

things that had been done by this group of people, particularly Charles

Pugh's, "Closing Lemma." These works had a combination of geometric

intuition and analytic techniques that I found wonderful. I would think

in terms of pictures, and the work was in translating from the pictures to

the analysis that got on paper. In general, I like to deal with a problem

from many points of view and find a synthesis of the different insights they

provide. Even in my new incarnation as an applied mathematician, I find I

go back to working in this geometrical-analytical wav.
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Since then, the results have been taken up by other people, not in

dynamical systems, but in something called "foliation theory.'" This whole

group of people in France--some other parts of this country as well, but

mainly in France--who are working on foliation theory found that some of

the results in my thesis were just the tools they needed to do the work

they wanted to do. So my thesis is now circulated quite widely, much to

my surprise. I certainly never envisioned that while I was doing it.

Sherkow: Do you think it's a good thing to be told what to do for a thesis?

I've asked this of every interviewee, and I think without exception, each

one has said some advisor or some particular professor came up and said,

"Why don't you do this?" The response that each person had was, "Well, I

don't think I really want to do that." I particularly went to a conference

this year [1976] in Bryn Mawr, which was for historians, and that was one

topic which was discussed; maybe we should change this whole thesis system,

and people should be doing theses on things that are more important, that

are more relevant, that they really want to do themselves and get away from

doing work others tell them to do.

Kopell: TI think that that's an excellent idea, but then changes have to be

made prior to the thesis stage. People have to be trained earlier in making

their own decisions, in deciding what's important to them. There is a kind

of training process in that. It's possible to muddle your way through, as

I and many, many other people have. But I think it can also be built into

the educational process much better than it is. Meanwhile, people are told,

"You do this and this course. You learn this and that theorem. You do this
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and that problem set, and you keep your mouth shut." It's not surprising

that by the time they get to a thesis stage that they're really not capable,

I think, of saying, "Now at this point in my life, I want to think for

myself."

Sherkow: So you would be in favor of changing that whole system?

Kopell: Absolutely.

——END OF SESSINON--
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Sherkow: Last time we were discussing your years at Berkeley in graduate school,

and I feel that we rather finished that period of time. One question that I

forgot to ask you concerns scholarships and fellowships. At Berkeley was there

any evidence of discrimination in terms of awarding scholarships and fellow-

shine?

Kopell: If there was, I didn't know about it.

Sherkow: From 1966 to 1967, while you were still at Berkeley, you ran an

NSF high school student program.

Kopell: Students and teachers.

Sherkow: You had indicated briefly last time what you did as assistant

director the first year, but you didn't indicate what particular things

you did the year that you were dire: r.

“wr Sh

SY
opin

i. =CtoT



Kopell-106

Kopell: Actually, it was more work being the assistant, than being the

director. You probably know that syndrome. The program was an enrichment

program for high school kids and teachers. We would get professors from

the department to come in and lecture to them on topics that were accessible

to them. My job was to organize the whole thing, to choose people, and

make sure that they were there to give the lectures and knew what they were

supposed to do. I would work with the assistant and make sure he knew what

he was supposed to be doing; I chose him. But my work was more limited

than when I was the assistant.

Sherkow: Were you also going to school at the same time?

Kopell: Oh, sure.

Sherkow: So it was a part-time job?

Kopell: It was a very minor thing. It was weekly, and there wasn't very

much work for me to do. Still, as I mentioned to you, it was closest that

I got to teaching when I was at Berkeley, and I really wanted some kind of

teaching experience. I had done one other thing, actually. I tutored some

kids in elementary school for awhile and got introduced to the new math,

which I promptly hated. It was very clear that the kids were struggling

with concepts that were just getting in their way rather than helping them,

ideas of sets and well-formed sentences and all sorts of other things which

somebody had decided was what mathematics was about; made me rather angry

that this kind of thing had been allowed to go on in the elementary schools.

Sherkow: Did you have to use the new math system as director of this program?
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Kopell: No. I chose people who I thought would give interesting lectures

on fairly elementary topics, but they were not nearly as elementary as the

kinds of things I've been describing there. They were for advanced high

school students.

Sherkow: When did you do this tutoring that you mentioned?

Kopell: Sometime during the years I was at Berkeley. I don't remember now

which years,

Sherkow: How did you feel about this NSF program that you did run? You

were involved in it for two years.

Kopell: I thought that the people who participated in it, the teachers and

the students, got a certain amount out of it. It was a fairly limited

activity, but it was enjoyable, I think, for everybody, and it was a way

for people from different schools to get together and meet each other. It

was a way to give them access to things that they would not otherwise have

heard about. So I was pleased with it.

Sherkow: You didn't get paid, right?

Kopell: TI think I got paid a very small amount when I was director, but

not when I was the assistant.

Sherkow: Were you doing it just for the experience?

Kopell: That's right, and the fun of it.

Sherkow: Now, in 1967, you graduated from Berkeley with your PhD.
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Konell: Righ-.

Sherkow: Did professors at Berkeley help you in terms of getting a job

after graduation?

Kopell: Enormously.

Sherkow: Could you talk about it?

Kopell: TI belonged to the first litter that Smale had. [Laughs] I can

call it that. There were three of us who got our degrees at the same time,

and they were his first group of students. Since he was well-known, his

students were in very good positions to get jobs if he was willing to push

them a little, and indeed he was. I think he was terrific about it. Of

the three of us, one was Brazilian and went back to Brazil. The other two

of us came to Boston. Mike Shub went to Brandeis, and I went to MIT. In

fact, both of us had decided that we would really like to be in Boston.

I think neither of us applied anyplace else, and at the time the job market

was much more open than it is now. Now it's almost impossible, even for

very, very good people. At the time, it was looser. I had job offers from

Brandeis and MIT, and I was being wooed by Harvard. I'm sure that a great

deal of this was due to the fact that Smale was helping us.

Sherkow: In what way did he help you? Did he make you aware of the fact

that there were jobs here, or did he talk to certain people? What exactly

did he do to help you?

Kopell: I think it was the "old boy" system. Someone influential gets on

the telephone to his friends and says, "I have some students who are graduating,

EV ih
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and they've done good work, and what's available?" Then letters get written.

Sherkow: Now you mentioned that both you and Mike Shub were very interested

in Boston. Why Boston?

Kopell: I decided that I wanted to come back to the East Coast for awhile.

I didn't want to be in New York because that's where my parents were. I

did want to be in a reasonably large city, and Boston seemed like a good

place. It was as simple as that. As I say, at the time, it was still

possible to wish for something and have it be there. It's much harder for

the people getting out now.

Sherkow: Now, you said that you were offered a position at Brandeis and MIT,

and Harvard was wooing you.

Kopell: Right. I turned them down to accept the MIT offer. I don't know

how Harvard would have come out. There's a story connected with my experi-

ence with Harvard, which I wasn't interested in anyway. I came to Boston

for a visit, and I was taken to see people from each of the schools.

I was taken to lunch at the Harvard Faculty Club, which was, I guess,

a standard way of wooing prospective people. We got to the Harvard Faculty

Club, and we were told that I couldn't eat in the main dining room because

I was a woman. So, of course, we got shunted off to some other little

place, and the meal was reasonable. But it seemed so ironic to me that

they would attempt to woo a candidate and then have her face that kind of

situation.

Sherkow: I guess the next thing is to wonder why you decided on taking the



Kopell-110

job at MIT as instructor of math. You ended up being at MIT from 1967

to 1969, so you obviously turned down Brandeis, and you were not interested

in Harvard, right?

Kopell: Right.

Sherkow: Did you finally get a job offer from Harvard?

Kopell: I was high up on their list at the time I definitely decided to

accept the MIT offer. I wrote them saying I was withdrawing, so I never

kn

Sherkow: So the choice was between Brandeis and MIT?

Kopell: Right. Brandeis is a rather small school, and MIT was a large

school. As I mentioned before, I had the feeling that once I got my degree

I would need to settle some issues in my own mind. I think I knew it would

be better for me if I were at a place that was a little bit more impersonal.

I think that's one of the reasons that I chose MIT, which is very impersonal.

Sherkow: Are there any other reasons that you can think of for accepting MIT

over Brandeis?

Kopell: I think I felt that there was more going on at MIT that I might be

interested in.

Sherkow: Did you get any advice from your advisor from Berkeley?

Kopell: None that I can remember. I don't remember asking for any and

being turned down. . . . [Interview interrupted]

T
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Sherkow: Could you discuss your experiences and feelings about teaching at

MIT? It's an all-encompassing question.

Kopell: As you say, it's a rather large question. I'm thinking about what

to bite off first. My feelings about teaching at MIT were fairly negative.

One thing about teaching at MIT is that everything is very organized. The

instructors get to teach sections in rather large courses which have been

planned almost down to the minute by someone; you have a schedule each day

of what gets covered, which sections in the book, what problems you will

assign. They haven't yet told you what jokes to tell, but I feel that could

come. [Laughs] I didn't feel involved with my students. I felt so programmed

that it was very difficult to be spontaneous with them. When the courses

weren't working, as they occasionally weren't, I didn't feel that I had any

leeway to change it. There were some elementary courses that were fairly

boring to a lot of the people, because it was as easy for them as for the

instructor to go home and read the book and learn it. The course wasn't

organized in such a way as to take into account what they could do by

themselves, and then teach them other things that they couldn't do by them-

selves. So the classes were, in general, boring; I think everybody found it

so. It was a little painful to teach in that way, because you had a role,

and they had a role, and nobody had the possibility of stepping out.

Sherkow: Did someone tell you that this is how much that has to be covered

in this amount of time?

Kopell: Oh, yes. We got a mimeographed sheet which told us not only what

had to be covered, but what had to be covered each day and what problems had

to be assigned each dav.v
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Sherkow: This was the department, then?

Kopell: That's right, or rather, one person would be in charge of a course.

He would make out the syllabus and hand out the instructions to all the

people who taught the sections. In a way, it made teaching very easy. The

amount of time that you had to put into preparation was very minimal because

all the thinking had been done by somebody else. On the other hand, you

didn't have the sense of participating in it.

Sherkow: When you had accepted the appointment did you--1 assume you were

interviewed by people from MIT--did you have any indication that this was

going to be the case?

Kopell: I don't think I thought about it at all. It wasn't a consideration

in choosing a school. I thought about doing research. I thought about

prestige. MIT is very prestigious. Everything else just tagged along.

Sherkow: Is there anything else that you wanted to add?

Kopell: I've just spoken about one facet now, about teaching. Actually,

those two years that I was at MIT were about the worst in my career.

mainly for emotional reasons. One other thing I could mention is that this

was the first time that I encountered out-and-out pigginess among mathemati-

gir-~.,

At Berkeley, there were certain emotional problems connected with being

a woman that had to do with the fact that any woman was very noticeable.

She would be picked out, and it created certain kinds of pressures. It

also created a lot of confusions; you didn't know if the praise that you

were getting really had to do with the work that you were doing or just had

to do with being special in other ways. So it was confusing. But, at no time
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at Berkeley did I personally encounter people who were hostile to me

because I was a woman, or antagonistic, or discouraging. On the contrary,

I think I got a lot more support than other people did because I was a woman.

Exactly the opposite was true once I got to MIT. I was their very first woman

C. L. E. Moore Instructor. That's a fancy instructorship that has a little

less teaching than the standard instructorship, probably a little more money

as well, and a little more prestige. Since I was their first woman Moore

Instructor, people were very curious about me, so I felt constantly on

display there. Moreover, every time I would walk into the coffee room,

conversations would immediately start about women in mathematics, and I would

immediately be put on the defensive, "Why aren't there more women in

mathematics?" "Why is it that women don't do as well as men do?" There were

so many assumptions already built into the question; they were all of the

form, "When did you stop beating your wife?" It was very difficult to

answer them. I was put in a position of having to defend womankind to people

who didn't want to hear the defense. It was unpleasant in that way.

Sherkow: Why do you think they were asking you these questions?

Sherkow: I think a number of people already had very strong opinions about

the inability of women to do mathematics, and they were faced with someone

who was chosen for this position. I notice that, with a number of men with

strong opinions about women in mathematics, it doesn't seem to be enough for

them to keep their opinions to themselves. It seems to be necessary to fight

it out, especially, with women. It was something like that going on, I

think. It was some need to use me as a sounding board for this. I found

it hard to escape from it.
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Also, it was a difficult time for me for reasons that had nothing to

do with any of those interactions. =--[Interview interrupted]--

I was talking about ways in which those years at MIT were difficult

for me and mentioning that they would have been difficult even if the

people had been terrific, which I didn't find them at the time, because

I was undergoing a major professional crisis that I had put off for awhile.

I was aware, even when I was in Berkeley, that I was going to have to deal

with some questions about my own motivations for doing mathematics and what

I was going to do from here on in. I almost consciously put it off until

the degree was over. Then, once I got to MIT, I was in a new city where I

knew almost nobody. I was away from all of my friends that I had made at

Berkeley. I was completely unsure of where I wanted to go from here,

professionally, or what I was capable of doing. It was a very hard time.

I guess while I had gone through school there was one hurdle after

another to be dealt with. When you're an undergraduate, you take your

courses, and you pass your exams. When you're a graduate student, you

just know what's expected of you. Everything's spelled out for you. You

pass your oral exams. You pass your qualifying exams. You write your

thesis. Then, when that's done, there's nothing more that's spelled out

for you. You have to find your own way. I both welcomed that, and found

it shocking. TI wasn't sure that I even wanted to continue at all in

mathematics. I felt that, to some extent, I had been able to go as far as

I went because I had a great deal of support from people, emotional support;

that the motivations for doing what I was doing weren't coming from inside

of me, that I couldn't go on acting out of motives like that, of needing

that kind of support. I also didn't see alternatives, which was very, very
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frightening. So, for the next year or year and a half or so, I did research

in a very sporadic way; finally managed to get myself to write up my thesis

for publication; worked on various problems, but really very half-heartedly

It wasn't what I wanted to be doing.

Sherkow: You're discussing being at Berkeley.

Kopell: No. I'm talking about the years at MIT now.

Sherkow: But you mentioned your thesis.

Kopell: Once you finish a thesis, you generally write it up in a different

way for publication. It took me about a year to do this, even though the

actual work involved wasn't nearly that much, just because it was very hard

for me to face looking at it again.

Sherkow: So you did sporadic research?

Kopell: I worked in a half-hearted way on problems related to what I had

done in my thesis. I kept trying to pull away and do something completely

different, but I didn't have a clear idea of what that something different

was going to be. There was also pressure from people in this area to pull

me back into what I was doing. I was quite involved with a number of people

in the Boston area who were working in dynamical systems, which is the area

in which I did my thesis. One was Mike Shub ; the other was Dick Palais,

both of whom were at Brandeis. We had a seminar that ran all year at Brandeis.

I started to remember an incident at the first session--can I interrupt to

talk about it?

Sherkow: Sure.

Yo.
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Kopell: I gave the opening talk of that seminar, and it was very well-

attended. People came from all over the Boston area. I'm not exactly sure

why. I think it was that the field was considered very faddish at the

time. It was growing very rapidly, and exciting work had been done. A

lot of people were interested in finding out about it, so this was a big

seminar in the area. I think some people also came to that first session

because there was a woman speaking. In particular, I was given an "initia-

tion" at that seminar, with people asking questions clearly to tease me a

little, to play games. I mean, it wasn't hostile, antagonistic, but it was

definitely meant to work me over a little. There was one in particular--

I think it was [Raoul] Bott--who was asking question after question to

throw me off. Finally, I just accepted it in the spirit in which he was

asking the questions; it was a big game, and I gave him a quota. I said,

"Okay, you have a certain number of questions." Every time he asked a

question, I'd put a chalk mark on the board, and when he finished his number

of questions, no more questions from him.

Sherkow: Good idea.

Kopell: It worked well.

Sherkow: Was this seminar at Brandeis?

Kopell: Yer-.

Sherkow: On dynamical systems.

Kopell: That's right. Back to what I was talking about before: I had a

sense of wanting to retreat from everything I had done before so I could

Cds
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think about it in a more clearheaded way. The other people like Mike and

Dick kept trying to pull me back into it. I think their motives were very

good; their intentions were good, and I appreciated that, but it was wrong

for me at the time and created extra pressures on me. You know, they were

being good friends to me. They could see I was going through a troubled

time, and they were doing what they thought would be helpful. But I

really needed to just back off totally. That year was the closest that I've

come to a nervous breakdown; it was quite clnse.

Sherkow: The first year at MIT?

Kopell: That first year at MIT. The second year was similar. Well, the

summer after I had been at MIT for a year, I went back to Berkeley for the

whole summer. There was a conference there in dynamical systems that ran

almost the entire summer, and I moved back into my old apartment with my old

roommates who were still there. It was wonderful for that temporary time

to be able to be with old friends, to be able to talk openly, to be able to

go through what had happened in the year. I came back the second year

feeling much stronger, even though, objectively, the situation hadn't changed

at all. It was just easier to deal with after having a good summer with

friends.

Sherkow: Did you have friends here by the second year?

Kopell: TI became quite close friends with someone, a woman who was finishing

her graduate work at MIT, Harriet Fell, who later got a job at Northeastern.

That second year I was at MIT she was a graduate student and we were very

close and did many things together. It was through her that I got quite
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involved in a number of things that boosted my spirit over that year.

For example, I took up metal sculpture. You see all of the metal pieces

around; they're all mine. And I took up photography. Those were under

Harriet's influence; she's very artistic. I also dated, mostly mathemati-

ciare.

Sherkow: What was your second year at MIT like?

Kopell: Well, we no longer had that seminar at Brandeis, but I ran a

seminar at MIT that was a continuation of it. Also, I taught a more advanced

course there than I had been teaching before, which was fun. There was much

more personal input to it.

Sherkow: What courses had you taught the first year?

Kopell: A couple of calculus sections, and an elementary differential

equations course.

Sherkow: And the second year?

Kopell: The advanced course was a differential geometry course. I don't

remember what the other ones were. They were elementary courses again,

probably calculus and differential equations. They're the standard things

that all the instructors teach.

Sherkow: Were you primarily teaching undergraduates?

Kopell: Oh, yes. Mainly freshmen and sophomores, except for the one advanced

course. The research situation was similar to the first year. I éid a

little here and a little there.
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Sherkow: It was still dynamical systems that you were involved in?

Kopell: That's right. I still hadn't gotten into any new areas. 1 wasn't

really able to, because I didn't feel the confidence to break away and go

off into things that I knew very little about. At the same time, I didn't

want to continue with what I was doing, and I was caught in a complete bind.

I just stayed in that bind for two years, coping, more or less well.

Sherkow: Did you feel any evidence of discrimination in hiring or in other

ways for the two-year period that you were at MIT?

Kopell: There were very few women in the department. There were, and still

are, no tenured women in the math department. I think there were very few

women--maybe no women on the associate professor level. In general, women

were hired there only as instructors and lecturers. I should say that, as

far as I know, that's no different in Berkeley; that is, I painted a picture

of my own personal experience as a graduate student in Berkeley which was

very, very positive. But some later experiences I had at Berkeley, in terms

of possible jobs there, were far less good. I don't really know how much

overt discrimination there was in the hiring at MIT. I do know from a lot

of conversations with people at MIT that there's a great deal of negative

feeling about women among the people who are there, and I would be very

surprised if it didn't affect how they ended up hiring.

Sherkow: Negative feeling about--

Kenell: -—--about the capabilities of women in mathematics.
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Sherkow: I just happen to know somebody at MIT in another field who has

done a lot of work in that area, specifically getting all sorts of statistics

that would try to force the math department to hire a woman in a tenured

position.

Kopell: Let me tell you of some later experiences. By this time, I was

at Northeastern, and I was invited out to give a talk at Michigan. I thought

it was just because they were interested in my work, naive soul that I was.

Actually, it turned outto be at least half that; the original idea for

inviting me out came from a group of people there who really wanted to hear

about what I was doing. But, as long as I was out there, the department

was taking advantage of it, since the department was under a great deal of

pressure from HEW to hire a woman, as many places were and still are. They

had, I think, no women in the department. So the entire hiring committee

turned out for my talk there. Later on at a party, somebody got drunk and

told me that they had had a meeting in which they discussed how they were

going to reply to an HEW questionnaire about their prognosis for hiring

women in the future. They were supposed to give a five-year plan for how

many women they were going to hire in the next five years, and they complied.

They wrote down zero, zero, zero, zero, zero.

Sherkow: And they were trying to figure out a rationale for--

Kopell: I suppose. It's very easy to find rationales if you want them. T

might as well tell you my Berkeley story now, because this leads into it.

It's very easy to play games with the HEW requirements. It's very easy to

put a good face on attempts to find women. For a number of years I kept--

this was after I was promoted to associate professor --I kept getting letters

BIRR” J
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from the Berkeley Math Department inviting me to apply for an assistant

professorship there. Every year I would politely write back, "I'm sorry,

I'm not interested. I'm already an associate professor." Every year I'd

get the letter again: "Would you like to reapply?" So finally, I wrote a

reasonably scathing letter, ended by asking the chairman of the committee

if he would be interested in an assistant professorship. And some of my

friends at Berkeley mimeographed this letter, put it on doors, and handed

it out to all the women in the department. I think I've become more famous

for that letter than for anything else I've ever written.

Sherkow: But they knew you were an associate professor at Northeastern.

Kopell: It was impossible for them not to have known, because I had told

them several times before. Even had I not explicitly said this in previous

letters, it seems to me that if people are seriously interested in getting

qualified women candidates, the least they can do is find out the minimal

information about these women, for example, the rank that they're in at

the moment. It was clear that they either had made no attempt whatever to

find out this information, or they knew it and suppressed it, because then

I could be one more person on a list of people to be given to HEW about

attempts that were made, but turned down.

Sherkow: Does MIT participate in that type of activity also?

Kopell: Not in my experience, but I don't know in general. I had one good

experience with MIT fairly recently having to do with Affirmative Action.

The chairman of the MIT Math Department had control of a fund of money, some

hd
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of which was Affirmative Action funds, and he asked me if I wanted to spend

a year at MIT. He would support me, and it would be essentially like

having a fellowship. I ended up coming to MIT, but in a slightly different

way. For a little less than a year, I visited in the Applied Math group,

and taught and was paid out of regular Applied Math money. So I wasn't paid

out of the Affirmative Action money. But I was pleased that they were doing

this; I felt that was totally in good faith.

Sherkow: How recent was that?

Kopell: About two years ago.

Sherkow: You decided to leave MIT and go to Northeastern in 1969 as

assistant professor of math.

Kopell: I had a two-year nonrenewable position, so by the time the second

year came, it was clear that I had to find another job. It was very clear

that I couldn't stay there. I had decided that I wanted to stay in the

Boston area--who knows why, since it had been so hard for me. But I

decided to stick it out, anyway. At the time, Northeastern was building

up its Math Department. It had a certain amount of money. It was getting

fairly good people. Aside from Harvard, MIT and Brandeis, I thought it had

the best department around, better than any of the other alternatives, and

I applied.

Sherkow: Did you have other job offers?

Kopell: I think I didn't even apply [to] other places. Nowadays when

somebody wants a job, he applies to a hundred and fifty places. Then, I

just crossed my fingers and hoped.
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Sherkow: Why did you not apply to other places?

Kopell: Well, I didn't want to be at other places--Yes I did. I applied

to NYU, and there was a very good chance of my getting a job there, and

at the last minute I decided to take Northeastern instead of NYU. I got

the job at Northeastern and stopped the negotiations with NYU.

Sherkow: Now what happened to this personal crisis that you went through

at MIT? You haven't indicated that it ever got resolved in the two years

that you were at MIT.

Kopell: It didn't, actually. Gradually, over the next year or two, I

started owning up to the fact that I was not going to be continuing to work

in the field that I was working in. Something that played a role in

resolving this crisis was a bout I had with mononucleosis. I got sick

while I was in France on that fellowship, and I ended my European travels

with a two-week all-expenses-paid vacation in an English hospital. This

was followed by a few months flat on my back in Boston. The importance of

this to me was that it was literally impossible for me to go on working as

I had before; I could take a complete break without feeling any guilt or

pressure. Once I was well enough to work again, I wasn't tempted to go

back to dynamical systems, and started actively reading in other fields.

--BEGIN TAPE ONE, SIDE TWO--

Perhaps I should try to say a little more about what this crisis was about.

It wasn't just that I didn't like the particular research that I was doing;

in a certain way I loved it. But I felt that the problems were not problems
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that I had been looking into because I wanted to know the answer, they were

problems that I was doing because somebody told me this is a problem that

I should be doing; because other people would be interested in hearing

about it; because X, Y, and Z said they were faddish problems. I think

that's true of most of mathematics, that the problems that are done are done

not out of any sort of internal conviction or a need to know the answers,

but because one can write a paper, or one can give a talk, or one can get

a degree. At the level of getting a degree, it's absolutely clear. At

later levels, I think it's still true; if you catch people in their honest

moments, they will tell you that. I just couldn't bear to work that way

anymore. I couldn't bear to spend so much of my life doing something for

reasons that had no internal conviction. Especially now that I had come

to the point where there wasn't a specific hurdle spelled out for me, I was

going to have to create my own standards, and there was a question of whether

I was going to go along with the general standards of the community, which

seems to me so much game-playing, or whether I was going to step back from

it and say, "No, I won't do that anymore."

So, it wasn't really a value system. That's why it was so painful.

You see, I had gone along with this system all through graduate school, not

necessarily agreeing with it, but always acting within it. I didn't really

go off on my own and say, "I don't want to look at anybody else's problems.

I want to think about what's important to me." It would have been totally

out of character for a graduate student. There isn't really an opportunity

to do that in graduate school. TI didn't see that there was an opportunity

to do that as an instructor. You had to just grind out a certain number of
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papers. You do enough to get you your next position; you do some more,

and that gets you your next position. I could see an unending succession

of grinding out work that had no meaning to me. It wasn't clear to me that

by changing fields, or just changing a line of research that I could affect

this. TI didn't see any way in which I could work in a meaningful way. I

was despairing over it because it was very important to me.

I think I had a crisis at that time that other people have described

to me when they were somewhat older; that is, it seemed to me not unlike a

crisis that some people go through in their mid-thirties after they've been

very successful at something, and they've achieved a certain amount; they

look at it, and they say, "What is it?" I had been successful up until

that point. It just struck me earlier than it did many people. It's a

very frightening thing to confront yourself and ask, "What is it you really

do want to do?" when you're used to taking for granted that a role is

spelled out for you, and you just act within it.

Sherkow: How did you resolve this personal crisis?

Kopell: Through a certain amount of luck and a certain amount of work. And

it took awhile. Even beyond the two years at MIT, which was the worst of the

crisis, it really took through about the next year and a half at Northeastern.

I started getting very interested in pattern formation questions, which

is the type of question that I've beenworking on ever since. I started read-

ing biology books, and I started reading mathematics papers just to find out

what people had said about the question. I found that what mathematicians
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said about the question was terribly thin. I was reading various physics

papers to see what they had to say about the question. In the course of

all this reading, I learned a theory which is known as catastrophe theory

I got very interested in this and very involved in it. I think I helped

run some seminars on it at the time. I eventually came to the conclusion

that it had no bearing on anything that I was interested in; that where it

claimed to answer questions about morphogenesis, actually that claim was

mainly hot air. But before I came to that conclusion, I learned quite a

lot of it, and I got known as the local expert in it. One day somebody

from a chemistry department came to me. He had heard of some very interest-

ing phenomena involving pattern formation. He came to me because he thought

that since I knew [Rene] Thom's theory I could tell him all about this

phenomena; I could explain it to him. I took a look at that phenomena,

and I thought about it and told him that Thom's theory didn't have anything

to say about it. He immediately lost interest and dumped it in my lap, and

I've been working on it ever since.

Sherkow: Was this at Northeastern?

Kopell: 1I was at Northeastern at the time. He, I think, was a graduate

student at Harvard, but it was into my second year at Northeastern that

this incident occurred. There was already a foundation. I had already been

reading a great deal. I had already been allowing myself to think in

nonmathematical ways; that was crucial to me. I withdrew my commitment to

being a mathematician, which enabled me to think in a much freer way about

various questions so that when I approached questions involving pattern
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formation, I didn't necessarily think in terms of mathematical explanations.

In fact, the first paper I wrote on this was totally experimental, and it

was published in the Journal of Science. It had almost no mathematics at

all in it. In a way, it was luck to have come across the system that I've

been working on since. In another sense, it wasn't luck, since I can see,

in retrospect, that I was really actively looking.

Sherkow: Looking for something new to get involved in, new research?

Kopell: Yes. Looking for something new in a way that I could relate to.

I didn't necessarily think that it was going to be mathematics. I was just

going to think about questions that interested me. I was going to formulate

them, and I was going to let them follow me wherever they led. If they led

out of mathematics, that's where they led. It was very frightening, but

for the first time, it felt good. It took about a year and a half for

that process to happen. It didn't really begin to happen until after I

left MIT. For one thing, MIT is very status-comnscious, very prestige-

conscious. One is very aware of the possibility of failing. Failing means

you leave a place of such high prestige, and you're forced, god forbid,

to go to one that doesn't. Now I had left. I went from MIT, which is

very prestigious, to Northeastern, which has no prestige, and it was

tremendously liberating, because there was so little to lose in that way.

Then one could really think, "What really is important?"

I found that some things that were important to me were much better for

me at Northeastern than they were at MIT. For example, my teaching situation

turned out to be much better, in spite of the fact that the students are not

nearly as bright. When I got to Northeastern, the undergraduate mathematics
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program was in almost total chaos; the courses were uncoordinated, and

they weren't really adapted to the students. It was a mess. Some of

the young professors in the department decided to take it all in hand

and create a program that would work well for these students. We got

together and for a number of years we worked very hard setting up course

after course that we felt would work for our students and that would be

integrated in a way that would feel good to them and good tc us. It was

very exciting. It was a very positive teaching experience for those first

couple of years.

Sherkow: It sounds like you were very closely involved with setting up a

whole math program at Northeasterr.

Kopell: That's right.

Sherkow: That just sounds so different from MIT.

Kopell: That's right. It was totally different. At MIT, one was plugged

into the holes. At Northeastern, we created the system. Most of the older

people in the department didn't seem to want to enter into that activity,

so we simply took the authority upon ourselves. Nobody gave us this

authority. We constituted ourselves the Curriculum Committee, and proceeded

to change the entire program. It was a marvelous feeling.

Sherkow: What I'm trying to get at is, did being at MIT and being plugged

in, affect your being unable to get out of the crisis situation? And then

going to Northeastern, where you were still in the crisis situation but

Edt
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in an atmosphere that was totally different, and, in fact, as you

mentioned, you were liberated--did that help you resolve some of your crisis?

Kopell: I'm sure it did, because while I was at MIT I was very painfully

aware of the values of the mathematical community about publishing, about

producing volumes of work, about people comparing each other. The standard

conversations around MIT would be about who won which prize, and who was

better than whom.

Sherkow: Was there a lot of competition and pressure at MIT?

Kopell: I'm detailing the kind of pressure there was. The pressure was

in the imposition of the values. To be recognized by that community, you

operated according to certain standards. I didn't like those standards,

but while I was there and in the midst of it, it was very hard to break out

of it--enormously hard. You see, now that I'm at Northeastern, I'm still

aware of the standards about what people think is good work or bad work.

I don't necessarily agree with a lot of it. But I no longer feel I have to,

and that's the major difference. While I was there, it was very difficult

to have different opinions.

Sherkow: MIT?

Kopell: That's right. There was just such enormous peer pressure.

Sherkow: Are you saying that at Northeastern there's less peer pressure,

or that you can handle it better, or both?

ar
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Kopell: I'm saying there's much less of a certain kind of pressure from

the general mathematical community. One feels that much less at North-

eastern, simply because it's so obvious that what works at a school like

MIT or Harvard, just doesn't have a ghost of a chance of working at North-

eastern. Let me try to make it more specific in terms of how one might

operate within a department. At MIT, you might teach certain courses

because it's done, because this material "should" be known. It doesn't

matter whether the students aren't learning it. It doesn't matter if they

don't have a good experience with it. It is part of the recognized cur-

riculum, and any educated mathematician "should" know it, so it is in the

program, period. It can't be questioned, or rather, it's very difficult

to question it. You then get to a school at which it's clear that the

students will not learn that material, and you have to think throughon a

much more basic level why you're teaching people something; what you're

teaching them; for what reason; what are the motivations in learning it?

Then you become much more connected to what you're teaching. But I think

it's not just on the level of teaching; it's also on the level of research.

Sherkow: How was that different?

Kopell: As I said, I felt that within the general mathematical community,

there is a lot of research that's done and accepted because there are groups

that will accept it. If people who are highly placed have certain strong

opinions, then many, many people will do research in those directions,

regardless of the intrinsic merits of it. I'm not saying that Northeastern

is exempt from that; it certainly isn't. It was just that by getting away
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from centers of that kind of pressure, I could step back from it. At

Northeastern, at least at that time, there wasn't so much pressure to publish

continuously, so you didn't feel your livelihood is totally at stake if

you didn't do research for a year or two. You could get a distance.

Sherkow: Do you feel Northeastern has changed from the time when you first

were there?

Kopell: Well, I come up against more obstacles that weren't there when I

was first there. We went a certain distance in changing the math program

and then encountered various obstacles which made it impossible to continue.

The obstacles were other people in the department who had different interests

and values.

Sherkow: Senior people?

Kopell: Partly senior people. In the last couple of years, it's been a

little less rewarding for me. It was very exciting the first couple of years.

I notice that I've been talking about the work that I have done, but

I haven't mentioned that all of this work is collaboration with somebody at

MIT. So I think I should start talking about that because that's been

tremendously important to me.

Sherkow: Why don't you go ahead, but start from the beginning.

Kopell: I told you how I encountered the problem that I've been working on

the last number of years.

Sherkow: At Northeastern, a chemist left his pattern formation problems with

you.
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Kopell: That's right. Certain aspects of the problem reminded me enough

of certain problems in hydrodynamics that I decided to rum a hydrodynamics

seminar at Northeastern with the purpose of learning some of that material.

I wanted to find out what were the basic reference materials. TI knew

nothing about hydrodynamics, whatsoever. I was told that the local expert

in this was Willem Malkus, who was at MIT. But he was away at the time,

and the next local expert was Lou Howard. I knocked on Lou Howard's door

and asked him about some references to certain problems. He asked me why 1

wanted to know about it, and I started telling him about this chemical

problem, and he got fascinated by it. We've now been working on it together

for about five years. I guess he was at a point in his own research where

it was possible for him to pick up something totally new. It's been a

full-time collaboration since that point, which has been marvelous for me.

--[Interview interrupted]--

Sherkow: Could you discuss the teaching that you've done in the seven years

now that you've been at Northeastern [since September, 1969].

Kopell: I've taught various graduate courses and seminars. Some involved

topology. Some involved hydrodynamics. Some involved applied math. I've

taught almost all of the elementary courses in the math major program and,

in fact, helped develop most of them. I've taught some of the advanced

courses, too. Well, after I got into applied mathematics I got very

interested in trying to build up the applied math program. So I taught

some of those courses. It's not quite right to say that I've taught
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everything in the department; I haven't taught probability or the

computer courses. This next quarter, I'm going to be teaching two com-

pletely new courses for me, mathematics for liberal arts course and

something called, "fundamentals of mathematics," which is very precalculus,

and that's quite a bit below levels that I've taught before. I've taught

almost everything else that's around.

Sherkow: Did you enjoy the teaching that you've done?

Kopell: I enjoyed it enormously those first few years when I really felt

that we were building the program, that we were following through with a

certain set of students. We created the program for a set of students.

We worked with them their freshman year, and then when they went into their

second year, we built the courses around what they knew from the first year,

and so on. So there was a very active advising system. We really felt that

we knew those students and what they needed, and it was a wonderful teaching

experience. After that, it's become somewhat more impersonal. We didn't

continue the advances. I still like teaching a great deal. It's still

quite important to me. I miss the excitement of those years.

Sherkow: Do you feel that more female students have problems with self-

confidence than male students in your experience at Northeastern and MIT?

Kopell: I wonder. I think women find it easier to expresstheir lack of

self-confidence than the men. It's certainly true that the women talk more

about their feelings than the men do. And it is objectively harder for
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women in math; in general, they've had less support from the community

to do this. On the other hand, I know of a lot of male graduate students

who also have a lot of fears and self-doubts, only it's much harder for

them to talk about it.

Sherkow: Are you saying that you don't feel that there's an extra-special

hard problem with self-confidence for women as opposed to men?

Kopell: I think it manifests itself in different ways for women and for

men; they just handle it differently. In some ways, I think it really is

harder for women, but I don't think it's at all easy for men.

Sherkow: Have you tried to deal with this problem in your classes, for

men and for women?

Kopell: I make my classes very informal, the undergraduate classes as well

as the graduate classes. Especially with the graduate students, I try to

talk to them about what their feelings are about the work that they're

doing and try to encourage them to be honest about their feelings, which is,

I think, as much as one can do. Some graduate students in mathematics

really shouldn't be there, not necessarily because they don't have the talent,

but because they don't want to be doing that and are, for one reason or

another, there. If they thought a bit more about what their feelings are,

they would up and do something else. That happened to quite a number of

graduate students at Northeastern. A number of them just left and went

into business school and are very successful. I'm happy for them.
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Sherkow: Were you the advisor to a number of different students?

Kopell: Formally and informally at various times. Whoever teaches the

freshman courses is de facto a freshman advisor. But in addition to that,

I had a bunch of protogés that I followed through their five-year career

at Northeastern. Northeastern, by the way, takes five years for a B.A.

because it's a co-op program; kids alternate between working for six

months and then going to school for six months.

Sherkow: Is that true for the graduate level also?

Kopell: No. On the graduate level, people go straight through for the

degree.

I had a number of students with whom I worked throughout their whole

undergraduate career. I gave them reading courses, and I worked with them

even when I was on leave or off for the summer if they were there. Three

of them are now in graduate schools. I'm very proud of them.

Sherkow: In the spring of 1970, you were a French NSF Fellow.

Kopell: It wasn't NSF. It was CNRS [Centre National du Recherche Scienti-

fique], which is the French version of NSF.

Sherkow: What did you do in that capacity?

Kopell: I was invited by a group of people in France who were working on

some topological questions that made use of techniques that I had done in

my thesis. So I went to France expecting to work with them on these questions
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we were jointly interested in. However, various things got in the way.

That was 1970. There was a great social upheaval that was not quite as

deep as the events of 1968 (the major upheaval of the decade there.)

But quite a lot was going on. In fact, when I first arrived in Orsay,

where I was to be, I found that nobody was around because everybody was

out at some political meeting, some Marxist political meeting, I believe.

I couldn't find anybody at Orsay, so I simply moved down the road to IHES

[Institute des Hautes Etudes Scientifique], which is a research institute.

I knew quite a lot of people there because some of my old friends from

Berkeley, including Smale and Mike Shub , just happened, for different

reasons, to be at IHES at the same time, along with one or two other people.

So I ended up spending the three months mainly working at IHES and thinking

about old questions involving dynamical systems. It was hard for me to

make that decision to go to France. Who would give up the opportunity to

spend a couple of months in France? On the other hand, I knew that if I

did that I would be again pulled back to what I was trying to break away

from. Finally the lure of Paris won, and I went, and I guess I'm glad I did.

Sherkow: Did you learn things about dynamical systems in France?

Kopell: Some. I wasn't terribly open to it. I was still working in a

rather half-hearted wav. The primary reason for being there wasn't the

research, but Paris.

Sherkow: Did you have positive feelings about the research at the end of

the three months?



Kopell-137

Kopell: Not particularly.

Sherkow: What were your feelings about France at the end of the three

months? [Laughter]

Kopell: Well, there were some very good times. I also found it was hard

to be by myself in Paris for a couple of months. But it was a good thing

to do. I would advise anybody who gets a chance to do it, to do it.

Sherkow: How did you get offered this opportunity?

Kopell: T1I'll tell you exactly how it happened. I knew people who were

working in foliation theory, which is a field of topology that was related

to what I was doing in dynamical systems. One of the people who was in

that field was visiting the United States. He spoke in the seminar that

I ran at MIT. There was a party for him. Everything happens at parties,

right? While we were standing around talking at the party, he mentioned

these friends of mine who were going to be in Paris that spring, and he

reeled off a certain number of them. I said, "You know, I'd really like

to visit Paris." He said, "Fine, I'll arrange it." [Laughs] I didn't

believe it, of course, because I had no reason to believe it. But then,

about a month later, a formal invitation came in the mail. At that point,

I believed it. A similar thing happened--the summer before I came to MIT.

after I left Berkeley, I spent in Brazil. That was arranged by various

Brazilian mathematicians who have strong contacts with Berkeley and spend

a lot of time there. I expressed some interest in visiting, and in a day
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or two, it was just all arranged. It was marvelous.

Sherkow: At a party?

Kopell: No. That wasn't at a party. The Brazilians were very hospitable.

I spent a certain amount of time at a conference in Brazil that was mainly

for South American mathematicians and was conducted almost entirely in

Spanish and Portuguese, neither of which I speak, [laughs], and the rest

of the time just traveling around Brazil giving lectures as part of a little

lecture tour that was arranged by one of my Brazilian friends.

Sherkow: So how much did you get out of this Brazil trip professionally?

Kopell: Very little in terms of what I learned of mathematics, but it was

an experience I'll never forget. Lately I've been doing a great deal of

traveling, for which the professional reasons are very strong. I go to

give talks at places where there are people I'd like to talk with, and I

go to meetings where there are things that I want to know about. At the

time, I was doing a lot of traveling, and the motivation was not mainly

professional; it was because I loved the idea of traveling. Whenever I

had a chance to up and go, I did it.

Sherkow: In 1972 you became associate professor of mathematics at North-

eastern. Did you feel that your advancement proceeded in an average amount

of time for anybody in your position?

Kopell: Yes. It was, maybe, a little ahead of some other people in the

department, and it was recognition by the department that I was doing good

work.
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Sherkow: By this time were you out of dynamical systems and into this

other area?”

Kopell: I was really just building up momentum. I had published a paper

with Lou Howard, which was the experimental paper that I mentioned to you,

and I was getting a certain amount of flak from the department over the

fact that it didn't have any mathematics in it. But we were also getting

quite heavily into our mathematical program. So, although we didn't have

published papers, we had outlines of the things that we planned to do. We

had portions of it done. It was clearly substantial.

Sherkow: What do you think were the feelings of your colleagues toward you?

Kopell: This is bringing up all sorts of associations. Northeastern now

has a large number of women in the department. We probably have more than

any other school in the area. At the time I was hired, there were two women

in the department, neither of whom were at all involved in teaching graduate

courses. Our department has a split that has to do with the fact that at

one point a decision was made to build up a graduate program, and the people

hired from that point on were all very involved in research and the graduate

program in general. The people who were hired before that were hired

mainly for teaching, so there's still a large number of people in the depart-

ment who don't have an interest in the graduate program or in doing research.

These other two women in the department were in that group. So I was the

only woman in what we call the Graduate Committee. Now the Graduate Committee

meetings were loud; they were a little like lockerroom brawls. The words
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went flying. My colleagues were at first a little concerned about how

I would fit into all of this, because it was not considered a proper atmos-

phere for a young lady. At the beginning, my presence restrained things

a little. But afterwards, they just forgot about it and things went back

to normal.

One thing that was very refreshing to me about Northeastern was that

the issue of being a woman never seemed very important there, unlike MIT,

where I felt faced with it in every interaction I had with anybody. At

Northeastern, I felt accepted as just another member of the department.

It was a rather idiosyncratic bunch of people, and being a woman mathemati-

cian was no more strange than a lot of the other things that were floating

around in the department. So I felt very comfortable. I had no reason to

believe that my colleagues had strong feelings about me, one way or another.

I felt accepted.

Sherkow: Right from the beginning?

Kopell: Right from the beginning. I felt they had really wanted to hire

me. I felt good about that.

Sherkow: What are your feelings about discrimination at Northeastern on

any level in the Math Department?

Kopell: TI know that Northeastern is now embroiled in a big law suit

involving discrimination against women with respect to salary and hiring,

I believe] maybe promotions. On the other hand, I've never seen any

incidents of this in the Math Department, and I've never, to my knowledge,

been discriminated against at Northeastern because of being a woman.
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Sherkow: Is the suit that you're talking about related to the Math Depart-

mer”

Kopell: No. It's related to the entire university. I don't know what the

merits of it are. I presume that the people who started this law suit

must have evidence, or they wouldn't have started it. But I, personally,

have never seen any of this evidence and have no reason to believe that

there's been any such thing in the Math Department. We do have a relatively

enormous number of women in the department.

Sherkow: How many women do you have in the Math Department?

Kopell: Six, out of a department of about thirty-five.

Sherkow: How many are tenured?

Kopell: Three of us. The fourth has just been given tenure by the depart-

ment, and is the process of being accepted by the Administration. The other

two haven't come for tenure yet, but they're in a tenure line.

Sherkow: Have you come up for tenure?

Kopell, Oh, sure.

Sherkow: Have you received it?

Kopell: Sure. Didn't I say that? 1 got tenure the year after I was

promoted to associate professor.

LC



Kopell-142

Sherkow: You're tenured, but you're not a professor.

Kopell: But I'm not a full professor. That's right.

Sherkow: In what year did you become tenured?

Kopell: 1973 --[Interview interrupted]--

--[BEGIN TAPE TWO, SIDE ONE]--

Sherkow: You indicated earlier, not on tape, that you wanted to more

specifically discuss your research work in pattern formations and your over-

all feelings about that research work in the five years that you've been

involved in it. So why don't you discuss that?

Kopell: I mentioned to you that the research has been a collaboration with

Lou Howard at MIT. I might also say that because of this I now have some

very positive feelings about MIT. Our laboratory is there. It was much

more convenient to work around there. So I became a sort of unofficial

member of the department there, but with an entirely different group of

people. That is, when I was there as an instructor, I was there in the

Pure Math group, which lives on the first and second floor of Building 2,

and when I was working with Lou, I was entirely with the Applied Math group,

which lives on the third floor of Building 2. The Pure and Applied groups

might as well be separate departments.

Maybe I should say something about the phenomena that we've been dealing

with. It involves an oscillating chemical reaction which turns colors

alternately. It changes between red and blue about twice a minute, when you
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add the appropriate chemicals. I won't attempt to explain to you why

this is, but it does something that's even more peculiar. When you just

leave it alone in a thin layer, it spontaneously forms patterns of out-

wardingly-moving concentric rings, red and bright blue rings. These

concentric rings interact to form shock waves that propogate throughout

the fluid. It forms a very complicated and very beautiful set of patterns.

From an aesthetic point of view, it was lovely to sit and watch it. Our

program has been to try to understand how these patterns come about in

terms of reaction and diffusion, but it took awhile until this program

was formulated, At first we were just faced with certain phenomena. I

didn't even know about these particular patterns when I first came to Lou.

I knew about other related patterns that were formed by this fluid, and we

did a number of experiments to try to figure out why the patterns were

forming. Our initial work really wasn't mathematical at all. Only after

about half a year did it become mathematical.

It was an entirely different experience for me than doing my thesis

or working on mathematical problems. The pattern formation was an intriguing

mystery. It was the kind of problem I had been musing about before: how

is it that structure spontaneously originates out of what appears to be

unstructured? It seemed like a model problem for trying to think about

questions like that. I found that it also became a vehicle for thinking

about questions of scientific formulation: what do you accept as evidence

for something? In what sense does any theory explain any phenomena? I

don't discuss any of these things in the things that I write, which are
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basically straight science or straight mathematics, but its interest to

me was partly in these extra-mathematical and extra-scientific questions.

Even within mathematics I'm very interested in questions having to

do with the origin of structure. In addition to working on this chemical

problem, I've been led into various branches of pure mathematics, just

because of questions that came out of this problem. I was led into some-

thing called bifurcation theory which has to do, again, with the origin of

Structure, but this time, of mathematical structure. It deals with how

a new structure can arise by small changes from other situations which

didn't have that structure. So it's a mathematical analog of what I was

so interested in physically.

Perhaps I should say some words about the collaboration, since I've

now talked a little about the work and my feelings about it. It's been

a marvelous experience working with Lou. I was tremendously lucky to have

fallen in with him. His points of view are complementary to mine. I'm

geometric and intuitive; he's very computational and analytic. When we

focus together on questions, we always see things in different ways.

Since we've adopted enough of each other's point of view and techniques

and methods, we can communicate. On the other hand, because we approach

things from different directions, we end up seeing what we're looking at

in a much richer way. There's always something new in what he says to me,

even if I've been thinking about the problem a long time, simply because

he'll just approach it with different techniques than I will.

Sherkow: Does he have support at MIT for this research work that he's doing?
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Kopell: What did you mean by support? Do you mean financial suppert or

emotional support?

Sherkow: I was thinking of financial support, but you can discuss both

if you'd like.

Kopell: We've both been on NSF contracts or research contracts for much

of the time. I've been supported every summer by NSF. He hasn't been

supported some summers, but that's because he chose not to put in an

application. He spent part of each summer at a hydrodynamics program in

Woods Hole; also, for the last couple of years, he's been going to Sweden

to work on a hydrodynamics project there. You have to have two free months

in the calendar year in which you're not teaching or supported by other

people in order to get an NSF contract. He didn't have the time, so he

didn't put in for contracts for several years. But most of the year, even

the time at Woods Hole, he's been working on our joint work.

Sherkow: Do you present any of the research that you and Lou have discovered

in any of your classes at Northeastern?

Kopell: I did give a seminar at Northeastern, a course in which I talked

about our work. That was fun to do. We've been giving a lot of talks,

between us, all over the country. The response to it has been very good.

It turns out that the questions that we approached are similar in spirit

to some questions in theoretical biology, so there's been a lot of interest

among theoretical biologists, and some actual real biologists, in our work.

We've been invited to speak at a number of biology departments and biology
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conferences on this. We've spoken to some chemistry departments because

they're interested in what makes an oscillating chemical reaction tick.

Lou has spoken to an astronomy department, which was interested in some

specific aspects of the mathematics that seem to relate to some astronomical

problems. We've spoken to applied mechanics groups and to pure mathematics

groups and applied mathematics groups. It's been very well-received.

Sherkow: Now was this because you and Lou are the only people who are really

involved in this research question?

Kopell: By now it's become a mini-industry, but it wasn't when we first

started out. About five years ago there was almost nobody else doing work

in this. Now there are other people but I think our work is still the

deepest in that particular area. There is a lot of interesting work going

on in related areas.

Sherkow: How much longer do you feel that you and Lou will be involved in

this pattern formation work?

Kopell: Another year or two, I would guess. Even the last year or two

we've been talking about finishing it off, but every time we solve one

problem, it raises another three. I don't think that we'll really finish

it in any sense but we'll have laid down the main outlines of what we wanted

to do. I think that at some point we'll feel that enough is enough and

move on to something else.

Sherkow: Do you anticipate working with him at a future time?
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Kopell: TI would like to. It's been so nice. We don't specifically have

in mind what we might do; we've talked of various things, and there are

some strictly mathematical things that I would like to do at this point.

Sherkow: With him?

Kopell: With him, or without him. We tend to get each other involved in

whatever we're interested in, so even when I start something by myself, if

1 get enthusiastic and come in and tell him about it, he gets involved also,

and the other way around. So I think as long as we keep up the professional

relationship, chances are we'll actually be collaborating.

Sherkow: What are some of these new areas that you think you might get

involved in?

Kopell: One involves looking at the mathematical foundations of various

techniques in applied mathematics, especially involving singular perturba-

tions. I would like to know: When people make formal arguments which are

computations, what's the force of the argument? The computation doesn't

come equipped with a proof that it's correct. Yet one senses that there's

something correct about it. Why? How can you find out what it is? And,

what other sorts of information does one need to know in order to be sure

that the calculation is correct? That sort of thing.

I've become, by rubbing shoulders with some of the biologists, very

interested in various biology problems but I'm not sure that one can do

anything with them mathematically. I don't have a commitment to tackle
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them mathematically. I find myself getting more and more drawn into learning

biology, but I'm not sure I approach it as a mathematician when I do it.

This gets back to the issues I was discussing earlier when I said that,

when I first went through the professional crisis, I realized that I had

to let go of a commitment to look at something in a fixed way. I feel that

if I'm ever going to get more deeply involved in biological questions, I'm

going to have to do the same thing again and it will again be very hard.

Sherkow: Do you anticipate this kind of crisis happening again?

Kopell: Not in the same way because my professional position is much

stronger now and my emotional position is much stronger. In the meantime,

I've gone through a number of years of analysis, which I've now finished.

But I do think that in any professional career you go through periods of

rapid change; those periods are harder. If you're ever going to start

anything new, you have to let go of the old.

Sherkow: Do you think there is a possibility that you would ever begin

another professional career, in biology, for example?

Kopell: I would doubt it, but I wouldn't entirely rule it out. I just don't

know. I'm very open about what's going to happen in the future. As I said,

I feel good about the work that I'm doing now. I don't have any sense,

like I did before, that I have to flee it. But I also feel that I might be

drawn into things that are very different and might follow those feelings.

~—[Interview interrupted]--
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Sherkow: For six months in 1975 you were visiting associate professor of

Applied Math at MIT. What did you do in that capacity? Were you on leave

from Northeastern?

Kopell: Yes. This was the incident that I referred to earlier when I said

that the chairman of the Math Department at MIT offered to support me for a

year. I had a fairly heavy teaching load at Northeastern. I was working

very hard on the research with Lou. I was in analysis at the time. I had

a very hectic schedule, and I was frazzled. He realized this and very

generously offered to try to get me release time by having MIT support me.

Then for various reasons it turned out to be a better idea to do this

through the Applied group, who I would really be in contact with while I

was there. So I was not supported by this special fund that the chairman

had mentioned, but as a regular visiting associate professor in the Applied

Math Department. -—-[Interview interrupted]--

Sherkow: Before we were interrupted you were discussing the six months

that you were on release from Northeastern and you were working at MIT in

the Applied Math Department.

Kopell: I had an appointment as a visiting associate professor, and a

visiting professor generally teaches, so I did. I taught a complex variables

course there, and then I spent much of my other time working with Lou. The

main purpose of the visit was to have release time from the very heavy

teaching schedule I had at Northeastern to be able to do more work with Lou.

My teaching schedule was much lighter at MIT. It was really nice to be able
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to work again with a group of very sharp students. It was a contrast with

the students that I had been teaching at Northeastern. I enjoyed it. It

provided an entirely different set of problems. You have to work with the

students who are in your room, whoever they are.

Sherkow: What was the feeling of your colleagues towards you this time

that you were at MIT? You mentioned earlier, in the two years when you

were an instructor, from '67 to '69, some rather hostile feelings, and so

on and so forth.

Kopell: As I said, it was an entirely different group of people this time.

This time I was with the applied mathematicians instead of the pure mathema-

ticians. They were on the whole much friendlier to me. I still don't feel

as comfortable, as a woman, around MIT, as I do around Northeastern. 1

still feel that my presence makes other people feel uncomfortable, and those

vibes get back to me. But that's relatively minor, and I don't encounter

any hostility there. I'm not made to feel defensive.

Sherkow: When you had worked at MIT earlier, were you in the Pure Mathematics

group?

Kopell: Yes, I was. I guess I didn't make that entirely clear.

Sherkow: So you were dealing with a whole different group of people and

the feelings and the atmosphere was just so much better than it was before.

Kopell: That's right.

2
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Sherkow: From looking at your resume, it seems that you keep coming back

to MIT.

Kopell: [Laughs] Right!

Sherkow: I was wondering why this is.

Kopell: In the last five years it's been because of the collaboration with

Lou. That was the reason that I got the position there to visit as an

associate professor. It's the reason that I'm taking my sabbatical there now.

I'm sure that if he were not there that my connections would be much more

tenuous, and maybe nonexistent. But I think maybe the answer goes a little

beyond that. I have a lot of admiration for some of the things that go on

around MIT. Working in interdisciplinary ways, freely, is something that's

much easier to do at MIT than at other places. Let's take a far-out example

of this, my opportunity to do junk sculpture: that was done in an MIT

laboratory; there was a room that was set up with a lot of fairly expensive

equipment and it was being used only for sculpture by students and other MIT

people who were interested in playing with that equipment. Now what other

institute would provide that sort of opportunity? I feel that very exciting

things are happening there. I mentioned negative feelings about some kind

of rigidity and ways in which students can be ignored there, but I also have

very positive feelings about the potential of the place.

Sherkow: Does interdepartmental work not take place as easily at Northeastern?

Kopell: Let's say I know more people in more departments at MIT than I do at
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Northeastern. I don't think I know anybody in the Chemistry Department

at Northeastern, and only one person in Biology, whereas I know several of

each at MIT. It just seems to be much harder to make those contacts.

Sherkow: Can you do anything about it to change that situation at North-

eastern?

Kopell: I've tried a little, and then decided that it wasn't that important

since I had other professional contacts that were good for me; I didn't need

it. Since I had them at MIT and other places in the area it wasn't so

important to have it at Northeastern, but it does just seem to happen in a

more spontaneous way around MIT than it does at other places I know of.

Sherkow: Would you ever consider coming back to MIT as a professor?

Kopell: I think it's very unlikely, because now the job market is totally

different and I don't think they're going to be hiring anybody on that level

now. Very good people I know have not been given tenure by that group in

the last couple of vears, so I think the likelihood of any such opportunity

coming up now is really minimal.

Sherkow: I didn't mean tenured. I meant assistant or associate professor.

Kopell: Well, I would never go any place now without tenure. It would be

too risky. If I ever do move to another school, I'll move only as a tenured

professor.

Sherkow: Now, while you were at Northeastern vou did meet somebody that was
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influential in your life whom you are currently living with. TI was

wondering if you could discuss your professional affiliation with this

pers~- _

Kopell: TI really should have brought this up earlier when I was talking

about the crisis and the resolution of the crisis, since he was very

influential in helping me out of it. This is Gabe Stolzenberg, who is in

the Math Department at Northeastern. His own attitude toward mathematics

is like mine, a minority view, and because of that he's thought through his

own values very thoroughly and deeply. When I felt that I had to change

what I was doing and change the ways I had of thinking about what I was

doing, he was my main support in doing so. He was an example to me,

because I felt that he had been strong enough to do something like this

for himself. He encouraged me to think out what it was I wanted to do

and attempt to do it regardless of what seemed to be the consequences.

This was very important to me because even when I began to do the work with

Lou, our work was nonmathematical, and my department didn't know what to

make of it; I wasn't getting very much support from the department. I

really relied on the support that I got from Gabe to proceed with what

seemed to me a good thing, even though it seemed at that point to be a dead-end

to any objective observer. It turned out, of course, not to be. Since then

he's continued to be very important support to me.

Sherkow: What are his professional fields of interest?

Kopell: He just got a Guggenheim Fellowship to pursue a work that involves a

Cowlil-
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critique of the mathematical system as it is now. He's writing essays on

what's known as the constructivist critique of mathematics which goes back

to [Luitzen E.] Brouwer. The essays concern issues that were debated in

the early part of the century and through about the 1920s or so. The

paper he is writing now analyzes the use of language within mathematics and

the ways in which taking language too literally had led to basic misconcep-

tions in mathematics. Lately, the kind of critique that he's interested

in has been very much out of fashion; most people in the mathematical com-

munity are relatively hostile to it. I think it's very important work.

I think it's very thoughtful work. I've found that the ideas that he's

writing about have helped me to be able to articulate my own feelings. I

mentioned to you that even when I was an undergraduate, I had thoughts and

feelings about mathematics that were different from most of my colleagues,

a sense that there was a great deal that was simply put up on the board

and taken for granted without ever being discussed; that there were great

gaping holes in the motivations for things. The constructivist critique

addresses itself directly to those issues, so his work has been a big

influence on the development of my ideas. This has shown up somewhat in

the actual mathematics that I've been doing, but in a minimal way. When

I write my papers, I write them straight; I don't talk about the philoso-

phical motivations, but for me it's clear that the influence was there.

Sherkow: Do you feel that he helped you resolve your crisis situation?

Kopell: By being a support, he did. He didn't present me with a resolution,

but he helped set up the circumstances under which it was possible for me to
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resolve it by being very supportive and also by pushing me a little to

do things that were very frightening; that is, give up doing mathematics,

if only temporarily.

Sherkow: But you never did give it up.

Kopell: But I really did, you see. When I started doing the pattern

formation work it wasn't clear to me that it was ever going to lead me

back into doing mathematics again. I started out doing it in an experimental

way. The experiments led to mathematical questions. I've been doing the

mathematics. It's not that I was avoiding the mathematics. It's just that

I wanted the questions in some way to follow naturally from things I wanted

to know about.

Sherkow: There was no gap in your professional career where you left a

position at a university.

Kopell: No, there was no time at which I wasn't in a mathematics department.

But there was a time in which, psychologically, I didn't think of myself as

a mathematician anymore. I didn't say it too loudly to my colleagues, but

that was true.

Sherkow: Do they know about it now?

Kopell: I've never been reticent about talking about it, if anybody wants

to know.

Sherkow: How long have you and Gabe been living together?
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Kopell: Just for the last half year.

Sherkow: And you are planning on getting married at some point.

Kopell: That's right.

Sherkow: But you don't know when.

Kopell: We haven't set a date.

Sherkow: In 1976 for two months you were a visiting scholar at the California

Institute of Technology. What did you do there for those two months?

Kopell: TI had a Sloan Fellowship, which essentially gives you a year off;

you can take that year in bits and parts if you want. I decided that I

was going to take a quarter off that spring. Lou was away the entire year

at Caltech as a visiting professor. There were a number of people there

who I didn't know but whose work I knew a bit about, and who I was interested

in meeting. I thought that since Lou was there it would be an entree for

me into that department to visit at the same time. So he and other people

he knew at Caltech arranged for me to spend that part of my Sloan Fellowship

out at Caltech. I was doing research and talking with the people who were

there and to Lou.

Sherkow: Were you doing pattern formation problems there?

Kopell: We were continuing on our program and also talking with other people

at Caltech who had interests that overlapped. That was, professionally, a

good time.
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Sherkow: What did you feel you accomplished professionally?

Kopell: I had a lot of interesting conversations with people which led me

to look at mathematical issues I might not have [looked at]. That's

generally what happens when you visit new places. You speak to new people

who have new interests, and you begin to see some things from their point

of view; that can be very rewarding. While I was there I did a lot of

traveling to other places that were close, or not so close. I went out to

Vancouver for a couple of days; I went to San Diego; and I went to L.A. 1

gave a couple of talks at Utah.

Sherkow: Concerning your pattern-formation research?

Kopell: That's right. Since I wasn't tied down to teaching, I was very

free to travel and I used Caltech as a base to travel around and meet other

peo ~.

Sherkow: Then in September of 1976, you were Senior Research Visiting

Fellow at the Science Research Council in England. What did you do there?

Kopell: There was a conference in Southampton for a week that I was invited

to come to and give several talks at about applications of nonlinear

mathematics in various areas involving the sciences and the social sciences.

I was supported on this grant for three weeks so for the other two weeks I

was free to go places and visit. I made a little nest for myself around

Cambridge. I got invited to stay at Kings College there and settled in, and

then, again, used it as a base for traveling to other universities in the

.wle
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country, again to lecture and to talk with people who had similar interests.

It was definitely a professional visit. It was short, only about three

weeve,

Sherkow: What is your teaching commitment at Northeastern?

Kopell: There's a standard load which is two courses per quarter for three

quarters of the year. In addition to that, most of us also teach seminars,

directed study, reading courses and serve on committees; so the actual

time spent is really quite high. In addition to that I feel committed to

helping to start an Applied Math program there. Within the department,

that's been my main interest. It hasn't happened so far. There's a chance

of it happening soon.

Sherkow: You're working on that now?

Kopell: Yes. There are several of us now working on it, including Gail

Carpenter, who was an instructor at MIT and just recently was hired by

Northeastern. She's been very active in trying to set up this program.

Sherkow: Do you anticipate that it will work out?

Kopell: TI don't know. There are a lot of difficulties, and I don't know.

But I hope so.

Sherkow: Would you be interested in staying on there if it did not work out?

Kopell: There are all sorts of reasons for me to be in Boston, in any case.

1
wh
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One of them involves Gabe; one of them is Lou. One is the fact that I'm

very active in music in the area. TI have been playing early music with

many musicians around the area. I'm taking singing lessons now. I play

recorders. I have a network of musical friends in addition to other kinds

of friends here who I would be very reluctant to leave. So it would take

a great deal to dislodge me from this area. I hope I'll be able to do

things to make it as good an experience for myself as possible at North-

eastern. Does that answer your question?

Sherkow: I guess so. This side is ending now; I think we should stop now.

--[END OF SESSION]--
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Sherkow: This is Shirlee Sherkow with Nancy Kopell for the fourth session

in her Cambridge apartment. Last time we had arrived chronologically at

the point of September, 1976 after you had been a senior research visiting

fellow at the Science Research Council in England. You briefly described

that. After your work in England, you were a visiting scholar at MIT from

September, 1976 until January of 1977. What were you doing in that capacity?

Kopell: I was on sabbatical from Northeastern, and I was taking my sabbatical

at MIT, so my title was just a formality. It was a title accorded to anybody

who's visiting. It means that they gave me a library card and an office

and secretarial help, all of which was very appreciated.

Sherkow: You were continuing the work that you had been doing with Lou

Howard? --[Interview interrupted]--

Kopell: Yes. We continued to work on the same project that we'd been

working on the last four years. The project has been broken up into a series

- Ne’
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of different papers. Although the phenomena that we've been studying have

been related and there's a continuity in the series of papers, the techniques

keep changing, so it doesn't really get stale. We're always dealing with

new mathematical ideas.

Sherkow: In working with Lou on this project, have you become involved with

other people at MIT that have been a large part of your career?

Kopell: None of whom have been as important as Lou has been, but of course

I've had a lot of interactions with other people at MIT. I've been hearing

about what other people have been doing, listening to their points of view

about applied mathematics, occasionally using class notes that have been

developed by other people at MIT. I feel that they're my colleagues as

much as the people at Northeastern and I interact with them as much as the

people at Northeastern. As a group, I respect them highly.

Sherkow: How do you feel about these people on a personal level?

Kopell: As one might feel about any group. There's some I like more than

I like others. TI feel much more comfortable with them than I did with the

pure mathematicians. That is, I feel much more comfortable about their

attitudes toward the work that they do. I feel much more a part of a

community there than I ever did with the pure mathematicians at MIT. They

are a more cohesive group than the pure mathematicians. They have an outlook

on the work they do.

Sherkow: How is the attitude of the applied mathematics group different

from the attitude of the pure mathematics group at MIT?
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Kopell: Perhaps I should have used the word "values' rather than the word

"attitude." TI think that the people in the Applied group take a much

broader view of the nature of mathematics than the people in the Pure

group. They see a lot of activities as being mathematical which the Pure

group would not see as mathematical. For example, computing or exploring

mathematical phenomena without proving theorems, or formulating problems

in a mathematical way. All of these activities don't fit under what's

standardly known as classical pure mathematics, and yet seem to me very

much mathematical activities. I'm more comfortable working in a situation

where this is explicitly recognized and valued. On the other hand, the

applied group does not seem to recognize the value of proving anything,

that proofs are not just fussy additions to what everyone knows, but often

help clarify murky issues.

Sherkow: Now, when you had first come to MIT as an instructor were you

involved with the pure mathematics?

Kopell: Yes. So I've had experience on both sides.

Sherkow: How would you summarize the research work that you are currently

doing?

Kopell: Actually there are many different parts of it, so I can't do it in

a sentence, but I'll try, anyway. The original motivation of the project

was to attempt to understand certain physical phenomena by mathematical

modeling. We were looking at phenomena which involve certain patterns

that are formed in an oscillating chemical fluid. We were attempting,
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by looking at reaction diffusion equations, to show that the particular

patterns that formed were consequences of the interaction of reaction and

diffusion. This led to looking at a number of special problems, each of

which modeled particular special phenomena that were going on within the

patterns. As we attacked each one of the special problems, it led to new

mathematical problems, so in the midst of doing this applied mathematics,

we were led to some problems in pure mathematics that needed to be solved

in order to apply them to our particular problems. So I found that looking

hard at just this one phenomenon has led us into a number of different

methematical directions, some involving bifurcation theory, some involving

foundations of techniques in applied mathematics.

Sherkow: You indicated last time that you felt that the project you were

working on with Lou Howard would be ending in a year or so. Is this

correct?

Kopell: It is correct, but it may be misleading. That is, when I'm about

a third of the way through with something, I start saying, "I think it's

almost done." I know I shouldn't do that, but psychologically it pushes

me to work very hard and finish it off, because I think I see the end in

sight. I've been saying for the last two years now that the end is in

sight, and I can't really trust myself on this.

Sherkow: So this project has led you into new areas of research concerns

that will consume your interest for several years?

Konell: It might. Or I may go into things which are entirely different.
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I've also been reading about various areas in biology. I don't know

whether I'll ever enter that professionally or whether I'll just continue

to think about it as an amateur as I do now.

Sherkow: Have you been discussing biological questions with people in

that department at MIT?

Kopell: Yes

Sherkow: You initially got interested in this chemical problem because a

chemist came up to vou and presented vou with the problem.

Kopell: Right.

Sherkow: I'm just trying to understand how you got involved in so many

other fields of interest.

Kopell: The particular problems we're working on in the chemical pattern

formation seemed to some biologists to be models of biological problems,

and because of that, we've had a lot of interest from biologists in looking

at our work. So I've been thrown into contact with them and have absorbed

some of their interests.

Sherkow: How do you feel about not working solely on mathematical questions?

Kopell: It's very important to me. In fact, I'm quite interested in

various pure mathematical questions, but ultimately that's not nearly as

satisfying to me as having the sense that those mathematical questions

pertain to other physical things. That is, I see mathematics as a way of

—-ed «
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understanding the world or looking at the world, and if the work retreats

too much into the purely mathematical issues, I become frustrated. On

the other hand, I think that the mathematical issues are also quite

important. I don't like to skirt them when they arise.

Sherkow: I think this is very important, because several people that I've

talked to questioned mathematics in terms of, "Why should I go into it,

because what good can it be to anybody?"

Kopell: Very important question, but I think it can be asked of any human

activity, not just mathematics. Of course, that doesn't make it any the

less important to consider. To me it suggests that the answers are apt to

be personal ones.

I mentioned earlier that I had some minority views on mathematics,

pure mathematics. I might say something substantive about that now

because I think it relates to your question. The standard way in which

mathematics is viewed by most practising mathematicians, practising pure

mathematicians, is that there's a platonic truth, a platonic existence of

mathematical objects and what mathematicians do is find out about that

platonic truth. It's never quite spelled out how they manage to accomplish

this, but that seems to be the aim. So one proves theorems about these

already existing mathematical objects. An opposite point of view is to

regard all mathematical objects as being created by people, as a human

product. If one didn't know anything about the controversies that this

dichotomy has given rise to, it might seem that this is an umimportant

little philosophical controversy that has nothing to do with the actual
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content of what is produced. But, in fact, it turns out to have an emormous

amount to do with what is actually done and one's values about what's

important to do. If one follows the platonic point of view, one sees that

doing mathematics becomes a kind of game, like playing chess, which by its

very nature can't have any meaning in understanding the world.

herkow: You've done editorial work for the SIAM Journal of Applied

Mathematics.

Kopell: I just started being on the editorial board of that journal. That

means that when papers are submitted to the journal, I get a few of them and

send them out to referees. I get the referee's comments and report to the

editor-in-chief my opinion as to whether or not the paper should be published.

Sherkow: Why did you begin to get involved in this activity?

Kopell: I got invited to do so.

Sherkow: By colleagues at Northeastern?

Kopell: No, by the editor-in-chief of that section of the SIAM Journal, who

is Si Levin. I felt it was a service that I was happy to do. Also, I

liked the idea of being able to have some editorial control over what went

into interesting journals. But I think I did it mainly as a service.

Sherkow: Do you have time to do this activity?

Kopell: It's not all that taxing, because there aren't that many papers

invelsred.FTA Vv a
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Sherkow: You've also indicated on your resume that you've done reviewing

for other journals, without naming them. Could vou talk about why you've

done this work, also?

Kopell: TIt's the same idea. In order for a paper to be published, in

general, the paper has to be reviewed. Somebody has to do the reviewing.

Almost no-one refyses, on principle, to do reviews when they feel competent

to do it. Whenever I've been asked to review a paper, if I felt that I

understood it and had something to say about it, TI was happy to review it.

Sherkow: Is this professionally a good thing to do?

Kopell: I'm not quite sure what you mean by that question. It's a valued

activity. People understand that it's necessary that it be done. It's a

part of over-all service to the mathematical community,

Sherkow: Do you ever feel overburdened with work?

Kopell: TI haven't in the last year, because I've been on leave, partly

through the Sloan Fellowship and partly through my half-year sabbatical.

But before that, I was feeling tremendously harassed by my workload. I

was teaching eight hours a week at Northeastern and running seminars and

directed study groups and working with graduate students, and doing my

research and working at MIT. All of those activities fill up a lot of time.

So I was very happy to have the year, in which I continued to do all of

the other things and didn't teach. I found the time still got filled up

very nicelLV
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Sherkow: You didn't have any problem arranging the sabbatical or the

fellowship?

Kopell: Not this time, no. At other times when I've asked for a leave of

absence, it's been harder to get. I took a one-quarter leave of absence

the first year I got to Northeastern in order to go to France for those

three months, and that was very difficult to obtain because it was my first

year at Northeastern. There was a joke around the department that they

needed to hire a new chairman whose sole duty would be to get me my leave

of absence, since there were so many hassles from the deans. But it finally

did work out.

Sherkow: Was the problem simply because you were a first-year teacher?

Kopell: I think it was.

Sherkow: You've also done reviewing for NSF grant proposals.

Kopell: That's also a standard part of service.

Sherkow: For all mathematicians?

Kopell: TI think not everyone is asked to do this, so in a way, it's a

compliment to be asked to do this. But almost no-one will turn it down,

if they've been asked, I think. When we were students, we would ask our

professors to write letters for us. Professors understood that this was

a part of their job. I consider the review work and the editorial work to

be part of my generalized job. I'm not being paid for it by Northeastern,

Es
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but I feel that as a mathematician, it's part of my duty to do it,

Sherkow: I was just concerned with the question of time; it seemed like

it might be difficult to do these things and also do research and also

tee -

Kopell: It is, but they're important, so you squeeze it in.

Sherkow: An interesting feature of your life history is all the talks

that you have given around the world. Since 1969, you've listed twenty-nine

different places--

Kopell: It's probably somewhat more since then.

Sherkow: Could you talk about these: Why you do them; what's significant

about them; what kind of learning experiences you have from doing them.

Kopell: As I mentioned, Lou and I have been very lucky in the fact that

our work turns out to be of interest to people in very different lines of

work. It's been of interest to some chemists, to some applied mathematicians,

to some pure mathematicians, to some biologists, [and] an occasional

astronomer or two. That means that we've been invited by many different

kinds of groups to speak to them about what we've been doing. That's been

important to us for various reasons. For one thing, it keeps up your

enthusiasm for your work if you keep getting positive feedback about it.

For another thing, whenever you go and visit a new place you get to speak

with the people who have invited you, and you get to find out what they're

working on, and think about things the way they think about them. So it's

ich.
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almost a learning experience to go and give a talk because you get to listen,

as well.

Sherkow: Do you usually go together, with Lou?

Kopell: At the beginning we used to give joint talks which we used to

refer to as our three-ring circuses because we would bring along a lot of

audiovisual equipment, which would occasionally really require the two of

us to operate. A two-ring circus would be more accurate. After about the

first year or so we stopped doing that; we've been giving our own talks.

Sherkow: When you have gone to give these lectures, it's always been about

this pattern formation problem?

Kopell: Sometimes it's been about mathematical issues that have come out

of trying to solve these problems.

Sherkow: Do you think you'll be continuing to give talks?

Kopell: Sure. The talks keep evolving. As we keep working, and we think

we understand more, the nature of the talk changes. The titles don't

change very much, but the content of them do. There was a period in which

I was totally sick of giving talks, having given so many before. Then we

started working on new material, and I got very excited about that new

material, and I was very happy to give more lectures on it.

Sherkow: Did you ever have a problem with time? That you didn't have

enough time?
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Kopell: Doesn't everyone?

Sherkow: It just seems like you've done an extra amount of lecturing.

Kopell: I'm a bit of a ham, and I love it.

Sherkow: Have you come in contact with significant people on these lecture

tours that have been important to you?

Kopell: I think that's surely so. As I've lectured, I've met many of the

people who are working in fields very close to the one I'm working in.

Even though you can read papers of your colleagues, it's no substitute for

meeting them and speaking with them about these papers. Papers tend to be

rather dry. It's very hard to understand from the papers themselves why

people did them; where they think the papers are leading to; what their

feelings are about the context of their work within the larger field. So

it's been very useful for me to be able to speak in person with many of

these people. TI feel that by doing all this traveling that I've built up

a network of people whose work I'm quite interested in and can continue to

follow now, people who I now feel more comfortable corresponding with.

Sherkow: Did vou ever have anv trouble arranging to speak on these lecture

tours while vou were on assignment at Northeastern to teach?

Kopell: For most of them I would just be awav for a dav or so: it would be

a verv quick trip. I'd flv someplace and give a talk and flv back the next

dav. and trv to arrange it so that I missed onlv one class. The total number

of classes that I missed was very small. I would make sure that thev were
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covered by somebody conscientious, and that the lesson was completely

prepared in advance by me. So I didn't have any sense that I was shirking

my teaching duties --[Interview interrupted]--

Sherkow: Do you feel that Northeastern has an interest in getting more

women into every level of the organization, from the undergraduate level

to the professor level and administrative level?

Kopell: I can't speak for the university as a whole. I have no experience

in anything outside of the Math Department in this way. It seems to me

that the Math Department has been very good about hiring women. In fact,

just recently, we did have some Affirmative Action pressure, but it wasn't

about women because we already have so relatively many, but about blacks

and other minorities. We were just about to hire a woman and we were

getting a certain amount of pressure to reconsider and hire some other

minority. I think we were quite open to doing that. but in looking through

the applications there weren't available candidates. and the woman did seem

to be the best, and we hired her. At lower levels, again, I can't speak,

because this is done in the Admissions Office, not within the Math Department.

The only other piece of information I have is the law suit that I mentioned,

which claims that women have been discriminated against, but this hasn't

been proved. I don't know what the evidence is.

Sherkow: Who's carrying out the law suit?

Kopell: TI was never able to find out the details of this. I believe that it

was started by some women at Northeastern, but is now being carried forward

by the Department of La’oor
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Sherkow: Well, I looked at the Northeastern catalogue, and there were no

women in the Math Department at Northeastern that were full professors.

Kopell: That's right. I think that has to do with issues that are inde-

pendent of feminist questions. That has to do--

Sherkow: With what?

Kopell: Are you talking now about the Math Department?

Sherkow: The Math Department.

Kopell: That has to do with who came into the department in earlier

years and with politics involved with promotion. But none of the issues

in that politicking are feminist issues, as far as I can tell.

Sherkow: Did you say that six women mathematicians at Northeastern were

tenured?

Kopell: No. I said that there were six women in the Math Department out

of a total of about thirty-five, and three of us are tenured. The fourth

is in the process of getting her tenure.

Sherkow: Aren't you involved in any committees for Northeastern?

Kopell: I was involved on the hiring committee for several years.

Sherkow: Hiring faculty members?

Kopell: Hiring faculty members. I was also involved on curriculum com-

mittees. I would have been very aware had there been any discrimination
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in hiring women. I found no evidence of it at all, which I think is

probably rare. That is, in most math departments that I've been associated

with, whether or not they actually discriminated against women in the

hiring, they certainly felt it was an issue, and it was something that had

to be talked about, usually ad nauseum. At Northeastern, it just was never

an issue. The women were accepted as being no different from male candidates.

The issue just never comes up in the hiring. That's one reason why North-

eastern has been a comfortable place for me as a woman. One doesn't have to,

over and over again, raise the issue of whether it's okay to be a woman

mathematician.

Sherkow: Aren't faculty members involved in the selection of the graduate

students?

Kopell: Yes. I haven't been on those committees.

Sherkow: How have your ideas about women's rights evolved over time?

Kopell: TI think I've always supported the rights of women to engage in

activities that men do. This support doesn't come in the form of joining

organizations, though. I belong to the Association for Women Mathematicians,

which means mainly that I pay my dues to them and talk them up. I'm glad

that there is such an association, but I'm not a joiner in the sense of

going to meetings.

Sherkow: Why is that?

Kerell: I find that if you have specific goals, it's better to go out andope.
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work on them directly than to go to a meeting and talk about them. If

I want to talk, I'd prefer to do it in more intimate circumstances; I'm

very happy to talk to my graduate students, women or men, or my colleagues,

and be supportive of their difficulties and help guide them as much as I can.

But IT find it much easier to do this outside of a meeting rather than inside.

One of the functions of these meetings is to provide a community and to

provide support. I think that's a very important function, and it works

well for some people, so I'm glad there is such an organization. But I

don't get much out of those meetings, and I don't feel I can give much in

those meetings, so I work in a different way.

I didn't answer your question about how my attitudes have evolved over

time. I find it a little hard to answer that, partly because I can't

remember too clearly what my attitudes were. I think I always felt that

women should be able to do what they want to do. I felt that way even

before feminism became fashionable--earlier, I didn't think of it as a

political thing. Now it's become a very political issue: what rights and

privileges do women have? Then I thought of it more as a personal issue;

how people can live their lives. Part of what has happened in the last

number of years is that the consciousness has changed from being personal

to being political. And of course, that's affected me.

Sherkow: How has that affected you?

Kopell: Well, it's hard not to see issues in political terms now. I feel

that in some ways the pendulum has swung too far to the side of viewing

feminist issues as strictly political. I still tend to look at the personal
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and psychological components of what's going on ir a situation. Part

of that is the result of having been in analysis. ‘In any situation in

which there are difficulties, it's as important to understand specific

things about the person and his or her background and the situation in

which he is, as to understand the entire political context. I think that's

been overlooked.

Sherkow: That's been what?

Kopell: For me, answers to questions about how to live one's life are

personal, not political. Politics tends to replace one kind of societal

pressure by another. For example, recently it has become very difficult,

psychologically, for women who don't want to have a career, who want to be

"just" wives and mothers. They are being made to feel inadequate.

I don't mean to imply by what I said that political action isn't

important. I think it's verv important. and whenever it's clear that there

is discrimination. it shouldn't be allowed: it should be fought. So if it

turns out. for example. at Northeastern that there really has been discrim-

ination. then this law suit will have been a verv good thing. Wherever

else there's overt discrimination. I believe political action is entirely

appropriate and should be supported bv evervbodv. not just women.

I mentioned before about the psvchological component of the difficulties

women experience. I think that manv of these difficulties are verv similar

to difficulties that men experience. except perhaps manifested in different

wavs because women are acting in a different context.

--BEGIN TAPE ONE. SIDE TWO--
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Kopell: For example, I think men encounter as many problems involving self-

doubt zs women do. They encounter as many problems in trying to define their

identity, to figure out what sort of work they might do that's meaningful,

to find jobs. The latter isn't psychological, but it certainly provokes

a lot of psychological problems. So I find that when I'm counseling women

students a lot of the problems that I have to deal with with them are not

strictly feminist problems. Of course, because they are women, the problems

take a slightly different twist, But they're there for both. In some ways,

it's a very exciting time to be a woman. It's true that there's still a

large amount of overt discrimination in some cases. On the other hand,

there's more psychological support for women than there's ever been before,

and many men are feeling that.

Sherkow: Do you feel there's a trend towards real positive changes for

women in math?

Kopell: I think that there are trends everywhere, positive changes for

women, that I'm very pleased about. It seems to me less so in mathematics

than in other places. But that has less to do with strictly anti-feminist

feeling within mathematics as it has to do with the nature of the mathe-

matical community and its values, which I've talked about a little before.

As I mentioned, when I talk to people about whether or not they should go

into mathematics, the problems are, more or less, the same for both men and

women, with some added difficulties for women which I don't think are the

really important ones. It seems to me that the possibilities for change in

mathematics are somewhat less than the possibilities for change in general,
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which seem quite large at the moment. Partly, this has to do with a large

amount of prejudice among the generally male mathematical community about

the abilities of women. It's very easy for them to back up these opinions by

scads of numbers, since it's quite true that most of the mathematics that's

been done up until this time has been done by men. But I think the problem

goes beyond that. There are other factors at work keeping things the way

they are; that has to do with the value system. I mentioned earlier that

I think that in some ways mathematics as it's now done and conceived is a

very authoritarian activity. It seems to me by its nature it appeals to

people with certain personality traits, for example, people looking for

"certainty" in their lives, and these personality traits are more apt to be

found among men than they are among women, so there's a certain self-

selecting process. I think if it happened for some reason or another that

a whole gang of women decided that they were going to become mathematicians,

and they went and did it, the products that they created might be very

different from the mathematics we have now. This could be an autocatalytic

process, but I don't see how it's going to start. I don't see at the

moment what the great attraction is for women to come in in large numbers

and try to buck all of the problems that they would face, which, in addition

to the anti-feminism that they would face, include all of the inherent

difficulties of being a mathematician in this age, the difficulties that men

face. So I'm not hugely optimistic about large numbers of women entering

mathematics. I would never discourage a woman from doing so. In fact,

I would love to see many, many more women in mathematics because I would

guess that the activity of doing mathematics might change as a consequence

~fPa
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Sherkow: If there were more women .

Kopell: That's right. So I'm really a very active supporter of women

in mathematics. But I would like to see the activity of doing mathematics

made much more flexible and until it is, and until the job situation changes

somewhat, I wonder if there will be sufficient attraction to get very many

talented people.

Sherkow: Are you saying that the math community as a whole is not flexible,

that you don't expect change from within?

Kopell: TI certainly don't. Neither do I expect change from without because

I can't see that there will be a great number of women pressing on the doors

to get in. Some will, and I'll give them all the support I can. But I

can't see that it's going to happen in great numbers. I think it will be

hard for the people who try to do so just because they won't be there in

large numbers.

Sherkow: So you really don't have a solution to this problem.

Kopell: Not at the moment. I feel a commitment to working to make mathe-

matics itself a more humanistic enterprise. I think, to the extent that

this can be accomplished, it would be a more attractive field to everyone,

men and women.

Sherkow: Do you feel you will be able to do that at Northeastern?

Kopell: We try, and we do what we can. In some ways it's been easier at
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Northeastern than any other place that I've been. That's one reason that

I have a continuing commitment to the place, but it isn't easy there, either.

There are more of us there who share those values.

Sherkow: You mentioned being a member of the Association for Women in

Mathematics.

Kopell: The Association for Women in Mathematics. It was named that in

order that men could feel comfortable joining the organization.

Sherkow: That's great. Are you a member of any national organization?

Kopell: The AMS: The American Mathematical Society.

Sherkow: But no national women's groups.

Kopell: Ne.

Sherkow: I was thinking of groups like NOW [National Organization of

Women] and--

Kopell: The Association for Women in Mathematics is locally-based, but

it's a national organization.

Sherkow: I see. Any other national organizations?

Kopell: No.

Sherkow: What are your feelings about the women's movement?

Komell: I think I've mentioned them. I'm not sure what more I could say.

wd
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I. think that it's been an enriching thing for men as well as women, but

especially good for women.

Sherkow: You feel it has been a mechanism for change?

Kopell: Yes, I think it has been.

Sherkow: Why do you think so many women are opposed to ERA [Equal Rights

Amendment]?

Kopell: It's very threatening to hold certain values very strongly and

have people tell you that your values are silly. 1 think it's hard nowadays

for a woman not to have professional aspirations, the way it used to be very

difficult for a man not to want to work. He'd be lazy, a slob, not a good

provider. All the pressures that used to be only on men are now on women.

Some people don't want to take on those pressures, those ambitions.

Sherkow: Do you feel that the passage of the ERA would have an effect on the

mathematical community?

Kopell: I can't see that it would at all. The basis of the prejudice

against women in mathematics is the belief of many people that there are

simply physiological differences between men and women relating to the ability

to do mathematics. I can't see that any sort of political action, like

passage of the ERA, could possibly change those opinions. The only thing

that could change them is to have women doing good mathematics that is

recognized by the mathematical community; so they're forced to eat their

words. I'm always happy to see examples of it.i
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sherkow: But it does sound a little bit like a vicious circle.

Kopell: It is a vicious circle.

Sherkow: But then you got in.

Kopell: And others. I don't think that the circle is absolutely closed.

In fact, I do think that it's somewhat more open than it used to be simply

because the issues are being discussed so much now. It's much harder for

math departments to make assumptions and not be explicit about them. Nowadays

if they have anti-feminist feelings, it's going to come out and everybody is

going to be aware of it, and they're going to feel pressure because of this.

I don't know that that's going to actually change their opinions, but the

pressure is certainly there on them. It does create openings for people to

squeeze into if they're determined to do so. So I am in favor of keeping

the pressure on.

Sherkow: Did you personally ever experience differences in salary with

co-workers who were men or women?

Kopell: None that I'm aware of. --[Interview interrupted]--

Sherkow: Let's talk about people who were important in your life in the

last five or so years.

Kopell: There are a few people who come to mind. One or two of them I've

mentioned already. One of the most important has been my co-worker, Lou

Howard. He's been very supportive from the beginning; he's been marvelous.
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He's more senior than I am. He's about a dozen years older than I am.

In the beginning, all of the people who knew him and didn't know me simply

assumed I must be a student of his. Any time an incident like that came up

in which someone would refer to me as his students, he would say, 'No, no--

I'm her student," which is an exaggeration, but it made the point. It's

funny to me that his professional friends assumed that I must be a chemist.

and my professional friends assumed that he must be a chemist since they

thought that at least one of us had to be a chemist to be doing this work.

The collaboration has been very important to me in many different ways.

I found that I really like doing work with somebody else. In the past, all

the work that I had been doing was by myself. Even, during the Berkeley

days, I had an active group that I worked with, my research was still mine.

In this case it was a joint project. Now I feel almost addicted to that

method of working. You get immediate feedback. You have somebody else's

point of view immediately. You don't have to wait until the entire work is

finished before talking to people about it. Also, his interests tend to be

somewhat different from mine. He's very interested in electronics, and he's

very good in working with his hands, and he's a fantastic computer. So

just by being around him I tend to absorb some of his interests. I've

found that I've been led into all sorts of different directions just by

listening to what he was interested in. I think the converse is also true.

We've acquired a lot of each other's techniques and interests over a period

of years. --[Interview interrupted]--

Another person I mentioned before who's been very important to me is

Gabe Stolzenberg, my fiance. Initially, he was important to me professionally

as an example of someone who followed his own line of questioning and allowed
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it to lead him to things that were really important to him. He had been

trained as a straight mathematician, and he found himself disturbed by a

set of questions which were partly philosophical. Then his work became more

and more addressed to those questions that he really cared about. Now his

work involves very little of the activity of proving theorems, almost none

of that, and much more essay writing. Yet he still considers himself a

mathematician, because the questions that he addresses himself to are clearly

mathematical, although much of the mathematical community doesn't recognize

them as such. So when I began to think about changing fields, about

leaving behind things that weren't meaningful to me, he was an inspiration

to me to follow what I was doing to wherever it was going to go, even if it

didn't seem to fit in in a natural way with what's normally done within

math departments.

Since then he's continued to be very important to me, professicnally.

We share very similar values about mathematics and talk a lot about questions

involving philosophical problems in mathematics; also about pedagogical

problems since these values imply answers to how one should go about teaching

courses, which I think are somewhat different from how most people feel about

teaching. There's a lot of very standard material which we believe is far

less important than is traditionally thought. We're very happy to teach

some kinds of material which many other people feel is just not as important.

We try to encourage the students to be less passive about accepting what

we do teach.

There's a third person, too, that I might mention that I haven't

spoken about at all. This is a woman named Evelyn Keller, who has become a
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very close friend of mine in the last few years. She was trained as a

physicist, did her thesis in biology, and is now in the Mathematics

Department at SUNY Purchase. She has written on such varied topics as

the epistemological implications of quantum mechanics, a psychoanalytically-

oriented analysis of the attitude of science toward women, and the nature

of consciousness. So you can see that she's interested in many different

areas and is committed to exploring questions which don't fit in a natural

way within any given academic department. Conversations with her have been

very important to me over several years. She's also been important to me

as a friend. As I said, we've become very close.

Sherkow: How did you meet her?

Kopell: We had some mutual friends. She heard about my work, and she wrote

asking me about it. Since I had heard about her and was interested in making

this acquaintance, I wrote her back at very great length. Then she got more

interested, and we arranged to meet and we hit it off. The friendship has

gotten much deeper. It started as a professional friendship, but it's gone

way beyond that.

Sherkow: What was the reaction of your colleages at Northeastern to your

having a relationship with another member of the department?

Kopell: I think different people had different reactions. It's been kept

in the background as much as possible. I don't mean that we've kept the

relationship secret. I mean that members of the department have been very

good about not dragging that in in irrelevant ways.

A
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Sherkow: Because you both shared the same minority viewpoint about mathe-

matics—-

Kopell: That's been difficult. At times we've been accused of being a

little clique. But the clique hasn't been confined to just the two of us.

There have been other people in this clique. One thing that occasionally

is difficult is that, because of our relationship, some people simply assume

that anything he says holdsfor me as well, that his opinions are my opinions.

Although that's more likely to be true than not, it's not always true. I

find myself sometimes protesting, "Wait a minute. I didn't say that."

Sherkow: How would you feel about working at a different university from

Got

Kopell: I'm not sure it would make that much difference to us. We have run

courses together. We plan to be running another course together next

quarter. It's been fun for us to do these things together, which we wouldn't

be able to do if we were in separate universities. We also wrote a little

paper together. But on the whole, we work independently and are just sup-

portive of each other's efforts, so I don't think it would make that much

difference if we were not at the same place.

Sherkow: Do you have any plans about having children in the future?

Kopell: I'd love to. Woman proposes, God disposes. [Laughter] TI hope I

will. You never know until you have had them if everything will work out.

ace?
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Sherkow: What would be your feelings about having a mathematical career

as well as having children?

Kopell: TI assume that once I have kids, if I have kids, I'll be spending a

great deal of time with them, and there will be less time for other things,

but I don't think that means that there will be no time for other things.

I assume that I'll be able to continue my career. I expect to. My guess

is that while there's a very young child around the house, I'11 be slowed

down somewhat. The idea of that doesn't bother me very much. Since I would

be having my kids fairly late rather than early, I'm in the position of

already being relatively established. So I think it would hurt me less to

slow down a little for a year or two than it might someone who was just

getting out of graduate school or was in the middle of graduate school.

Sherkow: Would you consider working part-time and is that possible?

Kopell: For financial reasons I think it would be very hard for me to do

that. But academic life is very flexible. The number of hours that you are

actually in front of a classroom is small. Then it's a question of how you

organize the rest of your time. I don't know how good I'm going to be at that.

I sure will try. I haven't decided definitively what kind of arrangements

I would want to make for a child in terms of day care and having other people

actually parent the child. TI think that would have to evolve. But I feel

open to a lot of different situations; I'll see how things are and what

feels best.
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Sherkow: How do you feel about Helen Astin's idea of new tax laws allowing

professional women or working women to deduct expenses incurred by hiring

domestic help?

Kopell: TI think it's a terrific idea. It should have been done long ago.

Sherkow: It's just an idea, right now.

Kopell: I think it deserves support. Considering what can normally be

taken off by men as business expenses, it seems to me very clearly a business

expense,

Sherkow: I didn't think to ask this earlier, but it relates to women's issues.

What are your feelings about women scientists, and in your case, women

mathematicians, having some kind of national spokesperson?

Kopell: TI feel neutral about it since I'm not sure that any one person can

really speak for a large group of people. Having a spokesperson doesn't seem

of very great importance to me.

I feel that there is a need for women to articulate the special per-

spective that women in science could have. By this, I mean something

distinct from discussing the "problems" of women in science. Those problems

have to do with integrating women into what has been a basically masculine

activity. I would like to see women articulate an alternative, within

science, to the present values and methods of operation, alternatives that

may spring from a feminist perspectiw-,

. ee daE2
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Sherkow: Looking back on your life so far, what are your feelings about what

has actually happened in your professional and personal life?

Kopell: I think that my professional life has turned out considerably

better than I expected it to when I was younger. When I was in high school

I had very serious doubts about whether it would be possible for me to have

a career at all, and every time I passed one hurdle, like graduating from

college or getting through a certain part of my graduate career, there was

always a fear about whether I would be able to do the next thing. Even

after I got out of graduate school, it was totally unclear to me how I would

evolve from there, how I would be able to find some situation that I really

felt good about. At this point I'm much more settled than I was before. I

feel that I've been very lucky that in the last five or six years my profes-

sional career has worked out as well as it has. It was hard getting to this

poirt.

Personally I'm first beginning to feel settled. I mentioned that I was

engaged. That's fairly recent. I'm looking forward to having children.

These were things that I had wanted. For one reason or another they didn't

work out earlier. My guess is that the future is going to be very different

from the past, but I don't know how.

Sherkow: When did your expectations of your personal and professional life

not meet the realities of the actual situation?

Kopell: That one's hard for me to answer, since my expectations were always

very confused. I never had very clear expectations which could be met by a

Ci -
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real situation. I had a whole gamut of expectations, and generally they

conflicted. Or, rather, among my expectations was the expectation that my

desires would conflict. So I really never quite knew what to expect.

Nothing really surprised me that much. It could have worked out in a

totally different way, and I also would not have been all that surprised,

since my range of fantasies was very great. There are everyday little

things that I keep being surprised about. I think I was quite surprised

about academic politics. I was quite naive about that. I didn't really

understand how departments work. I was in for a lot of disappointments

over that, because I expected people to act according to their own interests

more than people actually seem to do.

Sherkow: Politics affecting what decisions?

Kopell: Hiring, firing, salaries, teaching programs, students, everything

involving academic life. It's become a cliché by now how much politicking

there is around academia, and that I really wasn't prepared for.

Sherkow: You seem to be saying politics in a negative sense.

Kopell: 1I think that's right. That is, politics has a positive meaning to

it of people working together towards some common goals. I'm using it in the

sense of people somehow managing to get in each other's way.

Sherkow: What assets and capabilities are you personally most proud of?

Kopell: As soon as you said that, I started thinking of the Dewars ads, as

you know, ''last book read, last accomplishment." It's a little hard to
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summarize one's life and feelings in a few lines here and there. There are

certain talents that I try to foster. One is asking good questions. I

try to get a fresh look at what the problems are, so that I can get to the

heart of what seems to be the difficulties, the problems. Also, I like

working with people. TI like teaching, and I think that I've been doing it

fairly well. I feel very good about that. What else did you want me to

sav”

Sherkow: What about research work?

Kopell: I've talked a great deal about that already. I've talked about the

nature of it and how it's been received by other people. Certainly that's

been a tremendous boost.

Sherkow: Do you feel that that's one of your strong areas of expertise?

Kopell: Well, it's been a big part of my life the last couple of years.

Certainly it's a huge part of my academic life. I don't know what you mean

by, "is it one of my strong points." I feel very good about the work that

Lou Howard and I have done. I think it's been a very good series of papers.

I feel that so far we've accomplished what we set out to do. I don't feel

that there have been compromises that have been made. TI feel very good about

that. We set out to do a certain program, and in a systematic way we're

knocking it off. I am proud of doing that. I thought it was a good program.

I still think it's a good program.

Sherkow: This tape is ending, so we're going to have to start on another

PA
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tape just for a little while,

~~BEGIN TAPE TWO, SIDE ONE~-

Sherkow: What have been your disappointments in professional life, and

then, on the other hand, the good feelings?

Kopell: There's some of each every day.

Sherkow: On the large. level.

Kopell: One of the things I felt best about was the work that I did with

Lou. The collaboration has been tremendously gratifying. It would have been

good even if the work that we produced hadn't been as well-recognized as it

is, just because the interaction has been so good, and our feelings about

what we were doing were so good. But then to have it also recognized by

other people as being good work has been exciting. I think I might say

that what I feel worst about was efforts to change the undergraduate and the

graduate program within Northeastern. This happened up to a point and then

it ran into conflicts with people who had different values and different

ideas, and it stopped. I'm very sorry about that, since it affects the

entire experience of teaching. When we first started reorganizing the

program, we were attempting to build a program in which we felt that the

activity of teaching was made really meaningful, and that's been somewhat

limited.

Sherkow: Do you feel there's still the potential for change there?
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Kopell: Oh, yes. As much there as at any place, maybe more so. Partly

because we are such an idicsyncratic department, and because there are a

number of people there, more than in most departments, who share the kind

of humanistic values that I've at least hinted at here. Right now there's

an MA program in applied mathematics, which is being discussed. If it goes

through, I think that there's a chance that a number of the problems that

were concerning me could be addressed. So now I'm very hopeful again.

Sherkow: What are you interested in professionally for the future?

Kopell: I think I've already said about as much as I can say about that

earlier. I don't really know what's going to happen in the future. I'm

interested in pursuing some of the mathematical questions that have come

out of this line of research. I'm interested in pursuing various much

less-formulated questions in biology, but I suspect that, at least for

quite awhile, I'll do so as an amateur. My guess is that I'll be working

on something very different within the next few years, but I don't know at

the moment exactly what it will be. Tune in next week.

Sherkow: Do you see yourself in mathematics in the future?

Kopell: Most likely, but it's hard to answer for a whole lifetime. That

is, I like what I'm doing, and I don't have any reason not to continue

doing it. But I like a lot of other things, too. Exactly how my career

will develop, I can't guess. Partly because I am attracted to questions

that go beyond academic disciplines, it's really hard for me to project

where 1'11 go.LJ
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Sherkow: Do you think you might ever be interested in an administrative

position in an academic institution?

Kopell: I'm so bad about going to meetings that I doubt it. I get very

impatient at meetings. I like working with people and I like doing certain

kinds of organization, but I couldn't see myself as an administrator. I

don't think I have the personality for it.

Sherkow: So would it be correct to say that your main interest is in

academia?

Kopell: At least at the moment, yes.

Sherkow: You don't know right now what it would change to.

Kopell: Right.

Sherkow: But you haven't indicated anything other than an academic setting.

Kopell: I don't see any at the moment. On the other hand, for the things

that I really like to do, an academic setting works well enough, but to say

the least, not perfectly.

Sherkow: What kind of a setting would be better?

Kopell: I really don't know. That's why, as far as I can project, I'll be

around in academia. And I do like teaching a lot.

Sherkow: What are your professional goals in life?
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Kopell: Really, my goals aren't terribly well-defined. TI want to remain

alive intellectually. I want to keep feeling involved in whatever it is I'm

doing. But that "whatever" may change in the course of my career; it may

change many times, and I hope that I have enough energy to change with it.

—-[Interview interrupted]--

I've been thinking a great deal about what problems I might be working

on after Lou and I finish with the set of papers that we've been working on.

At the moment I don't have any firm answers. I have a lot of possibilities.

I'm reluctant to just jump into any one of them. I would rather feel about

the work that I do in the future, the way I felt about the work I've been

doing over the last few years--that in some sense it's inevitable for me

personally. I felt about this work that it answered some deep personal

needs; it answered questions that I wanted to know about, that it was organic

for me. TI would rather not be doing work just to continue working. That

means that I'm going to be very careful about choosing what it is I go into.

Sherkow: Thank you so much for these interviews.

—END OF INTERVIEW —


