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NEWS 
UM1YMP: Recruiting girls 
for a more successful equation 

In the world of mathematics education, equations for success 
may favor boys, leaving girls to pursue formulas in more 
traditional areas. 

Girls tend not to flock to advanced mathematics programs 
because of a hidden cultural agenda that does little to encourage 
them, says Harvey Keynes, who heads the University of Minnesota 
Talented Youth Mathematics Project (UMTYMP). UMTYMP teaches 
accelerated mathematics to talented students in grades 5-12. 
Despite a successful 13-year track record, UMTYMP noted a 
disturbing historical trend: relatively low female participation. 

Last September, UMTYMP received a $131,969 grant from the 
Bush Foundation to develop ways to attract more female students, 
and once they come, to make sure they stay. 

This represents the largest national effort to encourage and 
support talented girls to jo in and complete an accelerated 
mathematics program, according to an UMTYMP yearly report. 
"We're hoping to circumvent the case where a young woman 
drops out for reasons that are social or psychological ," Keynes 
says. 

He cites a typical example: jack struggles for B's, and advisers 
ask him to reconsider his participation in the program. "A parent 
will call up and fight tooth and nail to have him return ," Keynes 
says. On the other hand, jill , an "A" student, won't return to the 
program. Her parents say she doesn't really want to continue
that she would rather pursue cheerleading or athletics. Even 
among the most well-qualified girls in UMTYMP, "there was much 
less sticking power," Keynes says. "There is very little family 
support." 

Typically, females make up 40 percent of the students who 
take the highly competitive UMTYMP entrance exam, but only 20 
to 22 percent of the entering class. This year, because of special 
recruitment effortS, the entering algebra class in the Twin Cities is 
about one-third female, says Keynes, who is also a professor of 
mathematics. "That 's the largest percentage ever of girls entering 
a class," he says. "Those girls had the benefit of some of tl1e 
interventions currently being tested." 

Female participation in mathematics programs follows a 
pattern, Keynes says. Girls who finish a good high school math 
program are not likely to take math in college. Even if tl1ey take 
math in college, they usually drop it by graduate school. "They 
get lost after high school, and even more by graduate school," he 
says. "The loss is at the college and professional levels. That's the 
concern." 

Girls who stay in UMTYMP for at least three years-and 
preferably longer-stand a much better chance of pursuing 
careers in math o r technology, says Keynes. Female UMTYMP 
alumni tend to continue studying math in college, Keynes says. 
"They were staying with the subject, and they seemed to feel that 
they had the confidence." 

To increase participation, UMTYMP hopes to knock down 
some barriers by combating family indifference and encouraging 
girls to accept a position in the progran1 once they pass the 
entrance exam. Many girls declined because they didn't want to 
be the only girl from their school, Keynes explains. "What we 
found were not robust reasons [for declining to enroll]." 

UMTYMP was not always getting the most capable female 
students, again because "many famil ies don 't see the need for 

ITEMS SPRING 1989 



young girls to push hard in mathematics," Keynes says. 
The 16-month Bush Foundation grant will give UM1YMP a 

chance to try new ways of making the program more attractive to 
girls. UM1YMP will include parents in the process through 
workshops and seminars. Keynes cites research that shows family 
suppon as key to a student 's academic success. Another technique 
seeks to increase the number of girls who take the entrance exam 
by sending special mailings and notices to schools. 

The program also will encourage girls who nearly passed the 
test the first time to try again. Many students who missed by a 
couple of points the first time would qualify if they retested, 
Keynes says. 

UM1YMP draws 379 students from 153 schools in the Twin 
Cities and four other locations. But this project focuses on seven 
schools in the Twin Cities and Rochester. UMlYMP will work with 
teachers in those schools and encourage them to seek talented 
girls for the program. 

Keynes also sees the need for an improved social 
atmosphere. In the past, many UMlYMP classes have had on ly a 
handful of female students, making it difficult for gi rls to make 
social contacts. This year, three of the classes have an equal 
number of male and female students, he says. 

Other efforts aimed at retaining girls in the program include 
regular monthly contact between a program counselor and 
female students; an increased number of out-of-class social 
activities for UM1YMP girls and boys; and regular after-school 
tutorial sessions during the school year. 

Special events round out the activit ies. Recently, the program 
sponsored a national speaker on women in mathematics for 
students and their parents. And UM1YMP will work to achieve a 
50 percent female participation rate in a summer mathematics 
inst itute. 

"The ultimate goal is to increase female participation in 
science, math, technology, and engineering." Women, Keynes 
says, "should be at the cutting edge of these areas." I 

By Miriam reldman 

Stephen Hawking 
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Van Vleck milestones 
Although University 

alumna Abigail Pearson Van 
Vleck (CLA 1925) died in Feb
ruary, the lecture series she 
established thrives, and a 
newly renovated auditorium 
honors her and her husband. 

Stephen W. Hawking, 
Cambridge University's Luca
sian Professor of Mathematics 
and world-renowned theoreti
cal physicist, delivered the 1Oth 
Van Vleck Lecture, " Imaginary 
Time," May 16. Nobel Laureate 
Sheldon L. Glashow, Higgins 
Professor of Physics and 
Mellon Professor of the Sci
ences at Harvard University, 
was the ninth lecturer May 2-3. 
Leo P. Kadanoff, john D. Mac
Arthur Distinguished Service 
Professor at the University of 
Chicago, delivered the eighth 

Reviewers call IMA "a first-class act" 

The Institute for Mathematics and its Applications (JMA) 
received a vote of confidence for continued support from the 
organization that funds it. "The IMA is a first-class act and getting 
better," concludes the report of the site visit panel that reviewed 
the institute. 

Established at the University in 1982 by the National Science 
Foundation (NSF), IMA uses mathematics to help solve problems 
that arise in industry and science. It encourages mathematicians 
to work on those p;oblems. "We are a bridge between 
mathematics and the other sciences," says Willard Miller, 
mathematics professor and associate director of IMA. 

According to the NSF review panel, the institute has 
succeeded. Activities singled out for praise in the report include 
the workshops and symposia IMA holds on a variety of topics, and 
a seminar on industrial problems, led by Avner Friedman, IMA 
director. It also cited the good relationship between IMA and the 
University and IMA's abili ty to serve as a resource to many people. 

The project " holds such promise" as a resource for the 
mathematics community that the panel recommended an 
expansion of IMA's permanent staff. The staff now consists of 
Miller, Friedman, and about nine civil service employees. IMA 
also draws on the resources of IT and other University 
departments. 

Five-year NSF grants support IMA activities. The current grant 
expires at the end of 1992, but that doesn 't mean funding wi ll 
cease then, Miller explains. "We can go on indefinitely as long as 
we are perceived as doing a good job and fulfilling our mission." 

The review panel 's comments help solidify continued 
support. " I've seen many reviews of major projects," Miller says. 
"This was the most pos itive I've ever seen. It was a spectacu lar 
review. The committee understood what we were trying to do. 
They felt we were headed in the right direction." I 

By Miriam reldman 

Van Vleck Lecture in january. 
IT dedicated the Abigail 

and john Van Vleck Audito
rium, Room 150 in the Tate 
Laboratorv of Physics, May 2. 
The building's largest lecture 
hall , it was remodeled in sum
mer 1988. A plaque in the audi
torium honors the Van Vlecks 
and contains line drawings of 
the Van Vleck lecturers, w ith 
space to add each subsequent 
lecturer. 

Abigail Van Vleck estab
lished the Van Vleck Lectures 
in 1983 with a gift to the Insti
tute of Technology. Her hus
band, Nobel Laureate john 
Hasbrouck Van Vleck, was a 
former physics facu lty member 
at the University who died in 
1980 I 

Noted 
Robert V. Hanle resigned his 
position as director of IT exter
nal relations and associate to 
the dean to accept the position 
of development director fo r 
the University of Minnesota 
Foundation. • The School of 
Architecture and Landscape 
Architecture, the Center for 
Transportation Studies, and the 
Department of Civi l and Min
eral Engineering helped 
sponsor "Art , Architecture, and 
Engineering: A Collaboration 
in Urban Place Making." The 
two-day April symposium 
addressed whether and how 
artists, arch itects , and engi
neers should collaborate to 
make public structures both 
functional and aesthetically 
pleasing. • John R. Horner, 
adjunct geology professor at 
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Montana State Un iversity and 
paleontology curator at the 
Museum of the Rockies, deliv
ered the second annual Karlis 
Kaufmanis Lecture April 20. 
Horner's lecture, "The Family 

.. Life of Dinosaurs," was co-. ·· · .'ZJ J\ sponsored by the astron-
(~ . · · "' \ omy and geology and 
' . . . ~, . : geophysics 
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for Mathematics and its Appli
cations (IMA) and the 
Minnesota Supercomputer 
Institute co-sponsored an Apri l 
symposium on modeling for 

Good connections 

Telecommunications 
research in IT received a boost 
from aU S West gift in March. 
Matched by the Permanent Uni
versity Fund, the gift estab
lishes the U S West Land-Grant 
Chair in Telecommunications. 

The $1 million chair wil l 
be in either the electrical engi
neering or computer science 
department, with a research 
focus on telecommunications 
network arch itecture and 
related topics. Its holder will 
organize and coalesce telecom
munications research and 
instruction efforts in IT, and 
will be a key contact between 
the University and U S West in 
telecommunications research 
activities. U S West representa
tives will assist in the search 
for a chairholder. 

"We see the chair as an 
investment in the University, in 
our state, and in our region," 
says Eric Selberg, vice presi
dent and chief executive officer 
of US West in Minnesota. "It 
will help ensu re present and 
future quality and the contin
ued vitality of the state of 
Minnesota." I 

conservation laws in contin
uum mechanics. Wil lard Mil ler, 
mathematics professor and IMA 
associate director, and astron
omy professor Paul Woodward 
were co-hosts. • Tobin J. 
Marks, materials science and 
engineering professor and the 
Charles E. and Emma H. Mor
rison Professor of Chemistry at 
Northwestern University , deliv
ered the winter quarter 
Kolthoff Lecture in Chemistry. 
• Minnesota Senate Majority 
Leader Roger Moe visited 
mechanical engineering labo
ratories in February and 
discussed mechanical engi
neering's space needs with 
department head Richard 
Goldstein. • Civil engineering 
Ph.D. candidate Marcelo H. 
Garcia received the St. Anthony 
Falls Hydraulic Laboratory's 
1989 Alvin G. Anderson Award 
in April. I 

Pboro by Patrick O'Leary 

Sweatt series 
concludes 

Robert N. Noyce, presi
dent and CEO of SEMATECH, 
wil l speak on "SEMATECH and 
Leadership Goals in the U.S. 
Semiconductor Industry" at 
3:30 p.m., June 22, in Room 
3-210 of the Electrical 
Engineering/Computer Science 
Building. 

Noyce's is the fourth and 
final talk in the 1989 series of 
Honeywell W.R. Sweatt Lec
tures in Technology Leader
ship. The Center for the 
Development of Technological 
Leadership sponsors the lec
tures. The 1989 series also fea
tured Ing. Hasso Freiherr von 
Falkenhausen, chair of 
DataCard Corp. ; Wi lliam F. Mil
ler, president and CEO of SRI 
International Inc.; and Lewis 
Branscomb, director of Har
vard University's Science and 
Technology Policy Center. I 

From left to right: Roger Eldridge, director of sponsored research , U S West 
Technologies, Denver, Colo.; IT Dean Ettore Infante; Eric Selberg, vice 
president and CEO of U S West Communications, Minnesota; Shirley Clark, 
acting provost and vice president for academic affairs; Robert Holt, dean of the 
Graduate School. 

Computing power 
for competing power 

A new $1.25 million 
endowed chair in the com
puter science department aims 
to attract a leader in the fie ld of 
supercomputing to the Insti
tute of Technology. 

The William Norris Land
Grant Chair in Large-Scale 
Computing is named for the 
founder and former chair and 
CEO of Control Data Corp., 
which fostered the develop
ment of several companies in 
Minnesota's computer industry. 
Funded by grants from Control 
Data Corp. and the St. Pau l 
Area Chamber of Commerce, 
along with matching monies 
from the Permanent University 
Fund, the chair will focus on 
research and instruction in 
supercomputer software and 
applications and technology 
transfer. I 

A united effort 

Eight IT student organiza
tions hosted a February dance 
at the Radisson University 
Hotel for IT students and their 
guests. The All-IT or-So
Formal Formal, which attracted 
about 160 people, aimed to 
integrate IT students and "get 
them out on a Friday night," 
according to Greg Swanson, 
one of the event's organizers. 

Swanson, an electrical 
engineering senior, is a mem
ber of the Institute of Electrical 
and Electronics Engineers stu
dent chapter, one of the event 's 
sponso rs. Co-sponsors 
included the student chapters 
of the American Society of Civil 
Engineers, the American Insti
tute of Chemical Engineers, 
and the Society of Women 
Engineers; Eta Kappa Nu (the 
electrical engineering honor 
society); Tau Beta Pi (the engi
neering honor society); and 
the IT Student Honors 
Group. I 
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Scanning tunnelling micrograph of DNA molecules showing helical twists. 
DNA sourte: calf thymus gland. 

New technique brings DNA into focus 

University of Minnesota scientists have used a high-resolution 
technique to produce the most informative pictures to date of 
DNA molecules. The pictures appear in the April 28 issue of 
Science and clearly show the helical structure of the DNA 
molecule. 

The article also contains pictures of RNA, a nucleic acid 
related to DNA and likewise involved in transmitting genetic 
information. Such high-quality pictures should allow scientists to 
directly observe how DNA interacts with other biological 
molecules. Since many conditions, including cancer and certain 
birth defects, arise from failed or improper interactions of DNA 
with itself or other molecules, this technique opens the door to 
visualizing exactly what goes wrong and to devising treatments 
aimed at tl1e root cause, the scientists say. 

The studies were done at IT's Center for Interfacial 
Engineering. Center Director D. Fennell Evans and Victor 
Bloomfield, head of the biochemistry department in the Coll ege 
of Biological Sciences (CBS), produced the images. Also working 
on the project were Gil Lee, a graduate student in chemical 
engineering and materials science, and Patricia Arscott, a sciemist 
in CBS. 

They used a technique called scanning tunnelling 
microscopy (STM). A fine needle is passed just above the surface 
of a molecule, much as a stylus passes over the grooves of a 
record. An electric current travels between the needle tip and the 
molecule's surface; the stronger tl1e current, tl1e closer the 
surface. A computer then translates the varying distances into a 
topographic map of the surface, showing bumps and valleys. On a 
computer screen, the maps look like photographs of solid 
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objects-which molecules are, though on a very small scale . 
"The first STM pictures of DNA were published in Science a 

short time ago," says Evans. "Scientists e lsewhere did that work. 
At the time it didn't look as though any useful information on 
DNA would come from this technique. But we have sharpened 
the pictures by lining up several DNA molecules side by side so 
that they stabilize each other as the probe passes over. That way, 
the probe 'sees' the same thing on each pass." 

"This enables us to look at individual DNA molecules and 
see variations in the local geometry," says Bloomfield. "This 
should be so whether they are free or interacting with other DNA 
molecules or drugs. " 

DNA, or deoxyribonucleic acid, is tl1e material of which 
genes are made. STM pictures may one day clarity how genes 
interact with cancer-causing chemicals, or with proteins or 
hormones that regulate the way genes work. This could lead to 
ideas on how to block their interactions with carcinogens or to 
manipulate genes to work harder on tasks that will improve 
human health, says Evans. 

Scientists at an IBM laboratory in Switzerland developed 
STM. At first , no one thought that b iological materials could be 
pictured using the technique, since they are poor conductors of 
electricity. The technique also reveals structures and interactions 
of a variety of other molecules, including some used in computer 
chips, stress-resistant aerospace materials, and other high
technology items. 1 

By Deane Monison 
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Walter johnson 
Physics 

In an overheated basement office 
in the southeast corner of the physics 
building, Walter johnson meets with 
a student. Though another 
appointment has arrived, johnson 
takes the time to answer all the 
student's questions. 

On the wall, in front of his desk, 
hang two teaching awards presented 
by IT students ("the awards that 
really count''). A diagram of a 
wooden boat, which johnson is 
building in the basement of his home, 
decorates part of his blackboard. 

worked here as an undergraduate, 
a graduate student, and then as a 
postdoc for a year before I went 
off to work for General Electric in 
Schenectady, New York. I 
expected that l was leaving the 
state of Minnesota forever. r came 
back after Christmas that year for a 
visit with my folks, and AI Nier 
[regents' professor emeritus] 
asked me whether I'd like to 
come back and work with him. At 
that time there were sti ll a lot of 
atomic mass measurements to do. 

r decided to come back and give it a try. 
And I've been here ever since. That was 
1958 

There was about a 1 0-year period 
when I didn't really do any teaching. I got 
wrapped up in administration. But in 1970, 
when I got back out of the dean 's office, I 
kind of reassessed things. I had really 
enjoyed teaching before. I decided to spend 
some more time at that and work on some 
projects to try and improve teaching around 
here. 

In 1980, I applied for fund ing from the 
Educational Development Program to try 
out some problem solving on videotapes 
that would be available to students in the 
library. That project was quite successful. 
Students can go to the library at night or on 
weekends and find a problem solution that 
is a lot more detailed than r could give if 
they came to my office and my phone was 
ringing. 

We all have to learn how to teach, and 
I think we learn mostly from the way we 
were taught. You add things, find out ways 
that are efficient to reach a particular idea, 
but it mostly comes through experience. 

I think you can tell if you're getting 
through from the feel of the classroom, the 
friend liness and the comments. And the 
number of people that end up in your 
office during office hours. 

I pass a lor of things our. I'm one of the 
best Xerox users around here. When you 're 
passing things out, you get lots of 
comments. You're close to the students. 

You 're available. Things like that are 
important. 

The learning environment of the class 
is also important. That the kids are friend ly 
to each other. That they know each other. 
That it's not a terrible risk to ask a question. 
Part of that environment is built. You 
make it. 

If you don't want questions, you can 
certain ly turn quest ions off quickly- by 
saying, "Well , that's a dumb question. " Or 
by your att itude, your signals. You can 
indicate that th is intrudes into what is a 
tremendously forma l and logical lecture 
and you don't want that intrusion. You can 
turn it off real qu ick. And if you turn it off, 
it 's gone and it wi ll never come back. 

The University itself is one of the 
biggest roadblocks to good reaching. They 
have talked about counting teaching in the 
promotion and reward system for years and 
years and years. But they don't. Teach ing is 
hard to evaluate. It 's easy to evaluate 
research and how people do in the 
laboratory. It's hard to do the same thing in 
the classroom. 

Research is important, too. Having a 
research graduate student in a laboratory is 
every bit as much reach ing as teaching a 
lecture in a classroom. But I think a lot of 
the facu lty understand how the promotion 
system and the reward system work and are 
swayed by that. There isn 't a lot of incentive 
to work hard at teach ing. 

I think that the undergraduate students 
ought to have a better experience here. l 
think we can improve it. 

Sometimes I think it might have been 
nice to have stayed at GE. l see the guys that 
were in my group there. But by and large, 
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Walter Johnson 

I'm satisfied with what I'm doing now. It 
keeps you young, working with young 
people. 

I don 't know what the future holds. 
Lots of things. Maybe I'll ret ire and build 
boats. I'm not going to teach roo much 
longer. But teaching really is important to 
me. 

Our next generation of scientists 
comes out of these students. If we're really 
going to make progress, I think it 's 
tremendously important to have good 
education for the students. I think it 's 
important to the state. It's important to the 
country. 

I never really sat down and said, "I 
want to help our country succeed so I'll be 
a teacher"; but if we are going to succeed in 
the fu ture, we are going to have to improve 
education. I really believe that, and I guess 
that 's my goal as a teacher. 

Phyllis Freier 
Physics 

A research associate at the 
University from 1947 until1970, and 
a physics professor since then, Phyllis 
Freier retired from her teaching 
duties at the end of the 1987-88 
academicyear. Tberavagesof 
Parkinson's disease have slowed her 
considerably. Simple tasks
removing her overshoes or buttoning 
a sweater-are tiring; but the spark 
to do physics still burns and most 
days she's in the laboratory, doing 
the work she loves, "beautiful 
physics." 



On the laboratory wall bangs a 
black-and-white photograph of a 
dandelion blossom gone to seed . The 
photograph, a gift from a student, is 
inscribed with the following words 
from William Wordsworth: 

"To see a world in a grain of sand 
And a heaven in a wild flower, 
Hold infinity in the palm of 

your band 
And eternity in an hour." 

r- b 
r- r-

f-
r-
r- ~-
f-
r-
r-
r-
f- ) r-
r-

still get here pretty early in 
the morning. I used to teach 
first hour all the time, but 
now I'm partially retired. I 
have Parkinson's disease. 
Four years ago I got this 
stupid damn disease. 

I taught for three years 
after it was diagnosed, but 
now I don't. I think you can 
see it wou ld be hard for me 
to teach. I think if I had to I 

could do it, but now I'm just doing research 
half-time-which is the way I started out 
here after I got my Ph.D. 

I miss teaching, but not as much as I 
thought I would. I don't miss it at all at 
finals times. Because I'm so weak, I'm really 
weak. It takes all my energy to do research, 
and I think I love research more than 
teaching even. 

You have to be healthy to teach. You 've 
got to have energy. You 've got to show the 
kids the things that you love. 

That's why I've always liked to teach. I 
just loved to show students what beautiful 
physics is. 

I graduated from the College of 
Education here at the University-my 
undergraduate degree. I was going to be a 
high school math teacher. I think that was 
because I admired my high school math 
teacher. She was very good. And that was a 
job I thought women could do. 

You have to remember that at that 
time-the post-war period-the model for 
women came from Pillsbury: "Nothin' 
means Iovin ' like something from the 
oven. " That's what you were supposed to 
be. A homebody. It took a long time for that 
attitude to change. 

So I was planning on teaching in high 
school , because I needed a job, but then I 
was asked to be a graduate student in 
physics. I worked here as a research 
assistant and finished up my degree. It was 
a really exciting time. 

The first time I really got a chance to 
teach was when my husband [George 
Freier, physics professor emeritus] had to 
go to Switzerland early one fall quarter. I 
said I'd teach for him. And it was hard. I 
was scared. I'd sit up every night going over 
that stuff-I'm sure every new teacher does 
that. But I got real good vibrations from the 
kids. 

I think teachers are just like their 
personalities. I think you have to love 
teaching to be good at it. 

Some great physicists- Nobel Prize 
winners-aren't good teachers. They' re 
real studious, and they do great physics, but 
they'd rather work by themselves. 

The teacher's role is just to get 
students to work. To be there and to help 
them, and to stimulate them to want to 
learn this stuff. And to make them realize 
that they have to work at it. They can 't wait 
and just cram it all in during the last week. 

I like to show them how physics fits in 
their whole life. When I teach , I try to relate 
the new stuff that they're learning to 
something they already know. Some 
physicists are purely theoretical. They teach 
physics like a math course. Purely logical. 
Some kids learn like that, but I think the 
average kid that's starting college is not 
ready for that kind of abstract course in 
physics. 

One quarter I had this amazing class. 
We had a blind boy and two boys who had 
cancer in the class- one of whom died 
shortly after. These boys had such spirits, to 
want to keep learning even though they had 
these things wrong with them. 

The whole class tried to think of ways 
to show Carl, who was blind, how to do 
things. Especially when we got to studying 
light. He made some really good friends 
who helped him study. And this was in a 
class wid1 400 kids. 

My greatest disappoinunent is that I 
never have had time to read as much as I 
wanted and to do the things I thought I 
would be able to do when I retired and 
didn 't have to work so hard. I finally have 
time to do something, and now it takes me 
so long to do everything. It takes me three 
times-ten times-as long to button a shirt 

Photo by Patrick O'Leary 

Phyllis Freier 

or to do something else. My free time has 
evaporated. 

I don't think I'd fee l comfortable 
telling anyone else how to teach. I do what 
works for me. But I would like to tell the 
administrators at the University how to 
recognize a good teacher so they wouldn't 
hire deadwood sometimes. You really have 
to care about things. 

You need to like people and respect 
them. The arrogant SOBs will not make 
good teachers-ever. Even though they 
might be brilliant lecturers. You have to 
like and respect your students. 

Edward Cussler 
Chemical Engineering 

Edward Cussler starts his 
inte rview by challenging his 
interviewer. A marathon runner (be 
bas competed in seven Boston 
Marathons), Cussler projects an 
intensity that can be discomforting. 
He probes, be pushes, be questions 
the questions. ("What are you getting 
out of this? What are y ou learning?") 
By way of explanation, be claims tha t 
an abundance of nerve is 
characteristic of university 
professors. Then be laughs, and 
promises to be more cooperative. 

me with the people in 
my department- I'm not 

as intense. This department is generally 
acknowledged as the number one chemical 
engineering deparunent in the country. 
Everyone knows his job and does a good 
job at it. They are an intriguing group. 
They're serious. It's fun to talk to them, 
because they make you think. They make 
me define "What do I want in 20 years?" 

My job has a graduate student part and 
an undergraduate part. The graduate 
student part is thinking about what is going 
to happen to the chemical industry in 10 
years. Where's it going to have trouble? 
What 's going to be new? You've got to think 
about that all the time, do that dreaming, 
and then help the graduate students 
prepare for the future. 

Lots of times the public is critical of the 
academic world. There's an implication that 
you should not live in an ivory tower. But I 
think ivory towers are good. There's a 
social function for those of us who live in 
ivory towers. We worry about the future. 
We're a kind of social investment. 



The undergraduate part of my job 
centers on teaching. Part of good teaching 
is challenging the students. I'm best at the 
large lecture class, because I have an 
adequate grasp of the material. I have a 
good feeling for how the kids will learn the 
material- I think the fact that I was a 
disaster as a graduate student helps me 
here. While I got a good, broad 
undergraduate education, I got a lousy 
undergraduate engineering education. 
When I got to grad school, I got the tar 
kicked out of me. 

"I enjoy teaching. It's 
fun-/ mean, kids of 

that age are fun. " 

The third thing that helps me do well 
in the large lecture format is that I have a 
real sense of theater. I'll do things that the 
kids really like. I'll sit down in an empty 
seat and continue lecturing while I'm sitting 
in the seat because it forces them to look at 
the board and to look at me. It just wakes 
them up a little bit. 

You can use lots of tricks (turns and in 
a very loud voice) ARE YOU LISTENING? 
You see what I mean? (laughs) One good 
source of those tricks is preachers. 
Preachers are clever at keeping your 
attention. By watching them, even the 
television preachers, you can learn a lot 
about how to keep students interested. 

One reason I came to the University of 
Minnesota was because I didn 't have to 
become an administrator. Carnegie Mellon, 
where I taught for 13 years, is so small that 
you must take a turn at administration. And 
I don 't like that. I very much like teaching 
and I very much like doing research. And I 
don't necessarily want to see other things 
beyond that. I enjoy teaching. It 's fun - I 
mean, kids of that age are fun. Nineteen
year-aids are glorious. They're strong, 
they're alert, they look good. They've got 
their lives in front of them. They're battling 
with decisions. They're a wonderful age to 
teach. It's fun to know them. 

One of the frustrations with this 
campus is that we had a 300 percent 
increase in enrollment in our department, 
and we really couldn't increase the faculty 
much. I don't know all the students' names 
anymore. That's a little thing, but it's 
frustrating. 

Perhaps I could make more money 
elsewhere, but I would not have as flexible 
a schedule, I wouldn't get to travel as much, 
and most important, I wou ldn 't get to teach. 

The only reason it makes any sense for 
someone with my background to stay at the 
University is to reach. If my colleagues don 't 
enjoy teaching, then they're damn fools not 
to leave. 
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Edward Cussler 

What do I want? I guess I'm getting 
what I want every time I go into class. That 's 
my ideal audience. What I want to tell them 
is about the kind of engineering that I know 
about, which is basically: How do you take 
chemicals and make things that help 
people? 

Look at you. About three-fourths of 
your sweater, the soles of your shoes, the 
frames of your glasses - those are the 
result of what I'm teaching the kids. And 
they're better products than you wou ld 
have if you excluded my students from 
their manufacture. So, technology can help 
humankind. And I can help humankind by 
providing more trained students. This 
sounds very noble, more noble than I feel 
on a daily basis, but I guess that 's really 
what I believe. 

Karl Smith 
Civil and Mineral Engineering 

Karl Smith is somewhat of an 
anomaly among academics. His 
career plans called for him to work 
as a metallurgical engineer, but a 
recession landed him at the 
University of Minnesota. Even then, 
he planned to do research and not 
teach. But a chance exposure to 
teaching started a fire burning. In an 
unusual move for a man who was 
planning to stay in metallurgical 
engineering at the university level, 
Smith decided to get his Ph.D. in 
educational psychology. Now, 
teaching is his job, his passion, and 
his pastime. 

hen I started at 
the University, I 

was doing 
research full time. 

I didn't have any 
interaction with 

students at all. But 
then there were 

some administrative 
changes and I wound up teaching third-year 
students. 

I remember working really hard 
preparing, coming up with what I thought 
were really good lectures, and having them 
just not work. I decided that there must be 
a better way. 

In my spare time I started raking 
courses in the College of Education. I took 
a course from one of David johnson's 
graduate students. He introduced me to 
cooperative learn ing techniques. 
[Cooperative learning relies heavily on 
participation of students, who learn and 
help teach others.] That was a real "eureka" 
kind of an experience for me. I decided 
that if I was going to teach, this was the way 
I was going to do it. Ever since, I've been 
using the strategies that David and Roger 
johnson [professors in the College of 
Education] developed. 

Now I love teaching. Helping people 
learn has turned into a hobby for me. A lot 
of my recreational reading is about 
learning. 

Students are the most underused, 
undervalued resource on most college 
campuses. They come into the classroom 
knowing a lot of things. A lot of that 
knowledge and skill can be useful and 
relevant in the classroom. 



Karl Smith 

One of the hardest pans about 
teaching is getting comfortable with letting 
students struggle. Most of us, as teachers, 
see ourselves as people who help. We see a 
problem, we want to get in there and fix it. 
But my goal is to help students develop 
skills and resources for organizing and 
solving their own problems. 

Teaching really is a big and important 
part of my life. I'm having a great time. I 
enjoy what I'm doing. As Roger Johnson 
says, this stuff can change d1e world. I really 
believe that. If you think about teaching, 
what are the important outcomes? What's 
more basic to succeeding in life than the 
collaborative skills-communication, 
leadership, decision making, trust, loyalty 
building, conflict resolution? What's more 
basic than those skills? In your personal 
relationships, in the family, on the job, in 

your community, in society-is there 
anything more basic? 1 don't think so. 

If you can connect students in the 
classroom-hopefully starting back in 
elementary school-get them feeling some 
sense of concern for each other, taking an 
interest in each other's learn ing in addition 
to their own, you can reduce a lot of the 
alienation and isolation. There are a lot of 
kids out there who feel that no one cares 
about them as a person and no one cares 
whether they learn or not. 

1 think there are problems in 
education. But I think they are 
inappropriately stated. I mean, the U.S. 
produces more Nobel laureates than any 
other country, by a factor of what7 Ten? So 
we sti ll are somehow providing creative 
approaches. 

If I hadn 't learned this way of working 

with students, I wouldn't be teaching now. 
It 's just too frustrating. So little change 
occurs in the typical college classroom. 

Two weeks ago, I was in Norway 
leading a workshop for both students and 
professors. I gave a short lecture about 
what I thought was pretty dynamic stuff. 
People appeared to be interested, and 
listening. When I finished that short lecture, 
and asked for a summary, people didn 't 
know what to write. One student jokingly 
said, "Well, Carl , what did you say between 
'Here's the research' and 'your task is to 
create a summary?' " 

He got a big laugh, but when we took a 
break, several of the faculty came to me and 
said, "I didn 't know what you were talking 
about. The words were somewhat new to 
me, you were enthusiastic and excited, but I 
really didn't understand what you were 
talking about. " 

After the break, a couple of faculty 
came to my defense. They said, "Well, you 
know, it was a pretty good lecture. It was 
just that it was kind of new to us." 

But then a student in the back said, 
''You know, I understood a little at the 
beginning, but a lot of lectures are like th is 
for me. " 

And a student in the front said (with 
emphasis), "This is what it's like for me 
every day." 

I tell you. The look on the faces of 
those faculty. God, I wish 1 would have 
taken a photo. For the first time in a long 
time, I think they understood what it's like 
to be a student out there, trying to make 
sense out of these lectures, and not 
understanding, and being frustrated with 
not understanding. 

That's what it can be like for some 
students. 1 

Chuck BendaJormer editor of 
Minnesota magazine, is a free-lance writer. 



To Teach, Perchance to Learn 
Industrial exports bolster IT~s teaching force 

( 
teven Heilmann feels right at 

home in his lab at 3M. But 
the chemist's first venture 
into the corporate sector 

) 
afte r completing his 
doctorate left him fru s
trated - frustrated by the 

differences between aca-

- demic and industrial 
research. Over the years, 

Heilmann noted that same frus
tration in co-workers, resulting in some 
"premature career changes. " 

Heilmann now keeps one foot in the 
academic world. Along with 3M colleagues 
Jerald Rasmussen and Larry Krepski , 
Heilmann teaches Chern 5803 (d1e 
Chemistry of Industry) to graduate students 
and advanced undergraduates. 

This trio from 3M, who has shared the 
teaching load for the past six years, hopes 
to prepare students for the inevitable 
transition from the ivory tower to the real 
world. They represent a powerful fo rce in 
the University's teaching arsenal
professionals from industry who work and 
teach. 

"Universities should utilize the ir 
alumni, invite former students back, and get 
excellent, relevant talks," Heilmann says. 
His own transition could have been 
smood1er, he says, if he had been 

•· 1..... .r 
~ -.-
Freshm n!Undecl red 

W 1at mak s a lW< •d teach r? I kn 'JW 
what 11 akes a Dad teac her. Te chers v ho , 
when hey're < ~ked a uestior , don't 
answe. the n1 1 •srion )r thev tive VOl the 
impre. sion th t you d Jn't uncerstand your 
questi n. 

A bnnrl tP ~rht>r · onP wh art11a lv 
under tands w 1at you difficu ty is wi h the 
subjec and nu ybe giv s you i sight. 

""'"" cnnn !{ 1 ooo 

By Miriam Feldman 

introduced to more people from industry 
in his graduate student days at the 
University of Iowa. 

Chern 5803 stresses relevance from the 
perspective of the people who work in 
industry. The course covers everything 
from patent law, to the chemistry of 
po lymers, to the chemistry of pesticides and 

''We probably get as much 
or more out of this than 

the students do. " 

herbicides. Rasmussen estimates that 70 to 
80 percent of the students will end up in 
industry. "Pan of our obligatio n is to let 
d1em know what it's like to be in industry," 
he says. "It 's quite different from an 
acade mic environment. In industry we have 
to do research tied to the company, which 
has to make money to survive. You're 
restricted a bit, not as free to jump in and 
stan new things." 

The three chemists agree that students 
must understand the differences between 
academia and industry. As Heilmann puts it: 
"Then we 'll get people who are more 
comfortable and, therefo re, more creative 
in an earlier stage of the ir careers. That 
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makes for happier people. " 
It's good for students to learn the 

perspective of the industrial scientist, 
agrees David W. Fox, professor and head of 
the Department of Computer Science, 
which re lies heavily o n adjunct facul ty. 
"Many have somewhat different ways of 
viewing the world," Fox says. "The 
presence of a number of adjunct facul ty in a 
department is generally healthy for the 
students. They get to see different points of 
view 

The computer science program needs 
the contributions of adjunct faculty. 
Between 1980 and 1983, the number of 
students in computer science doubled, 
from more than 700 to 1,494, Fox says. But 
d1e number of full -time faculty has not kept 
pace with the growing student body, so 30 
adjunct faculty fill in the gaps. 

"The industry people are absolutely 
essential to d1e existence of this 
department," Fox says. In some areas, such 
as graphics, there are no full -time faculty, 
and d1e respo nsibility of teaching the 
courses falls entirely to adjunct faculty. 

An adjunct professor in computer 
science since 1982, Donald Singley is a 3M 
scientist who develops high-quality printers, 
mainly for the medical market. Teaching at 
d1e University offers him a chance to return 
to the classroom-in small doses. Befo re 
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moving to industry, he spent three years as 
an assistant professor in the niversity's 
math department and seven years at 
another college. 

"To put it frankly, it's nice not to have 
to teach full time," Singley says. "Teaching 
is not an easy job. But it's nice to be able to 
come in occasionally. " Teaching refreshes 
Singley and gives him a chance to maintain 
contact with professors who are involved in 
state-of-the-art research. What 's more, by 
teaching, Singley fulfills a 3M continuing 
education requirement. "Instead of doing 
that [taking classes], I teach. It 's a more 

effective path," he says. 
The good feeling runs both ways. As 

Fox explains, his department would not 
survive without people like Singley. But in 
the end, more than survival is at stake. "I 
would not want to do without our adjunct 
faculty, because they provide a diversity and 
stimulation that we don 't normally see from 
our regular faculty. " 

Adjunct faculty say they get as much 
from teaching as they give. There's no 
better way to learn a subject than by 
teaching it, Heilmann says. "We probably 
get as much or more out of this than the 

UVE from the University of Minnesota, it's double the education. On-campus students attend regular classes 
in UNITE's broadcast classroom, while off-campus students receive the same instruction via the television 
tube and two-way audio. 

Learning for all seasons 
he teaching pipel ine runs 
both ways between 
industry and the 
University. The University 
benefits from the talents 

of industry teachers (see related 
story), and innovative University 
programs allow employees to 
attend classes at or near the 
workplace. 

One of those programs, 
UNITE, links the University to 14 

companies at 26 sites via television. Each 
year, more than 1,500 employees take 
University classes at their workplaces 
through U ITE. Established in 1971 , U ITE 
offers courses that lead to master's degrees 
in computer science, electrical engineering, 
and materials science. It also offers special 
seminars and other selected courses. 

UNITE stays tuned to industry needs, 
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says its director, K.S.P. Kumar. "What we 
normally do is poll the industry people as 
to what kind of courses they want. We come 
back with a shopping list. " Then Kumar, 
who is also a professor of electrical 
engineering, searches for University faculty 
who will teach their courses for UNITE. On
campus students attend UNITE classes in 
one of UNITE's three studios, while off
campus students watch on workplace 1Vs. 

Convenience is a big factor for the 
several hundred UNITE students at 
Honeywell Inc. , says Patty Bloom, who 
coordinates the registration for Honeywell 
employees. "Primarily, the advantage for 
our students is that they're not traveling to 
the University," Bloom says. Televised 
classes also can be taped for students who 
miss a session or want to review for exams. 

Studies show "no discernible 
difference" between learning in the 

students do." 
"It 's a very good educational program 

for us," Krepski says. "It keeps us up to 
date. " Krepski adds that he will continue to 
teach as long as the University is interested. 
"We've been lucky in that we do have the 
encouragement of the University and the 
3M management." 

Heilmann agrees. "We guard this 
opportunity jealously." I 

Miriam Feldman is a free-lance writer 
who lives in the Twin Cities. 

classroom or by 1V, Kumar says. 
Nevertheless, all UNITE classrooms use 
audio communication equ ipment to 
compensate for the distance and to ensure 
participation of off-campus students. 
"Geographically, they are separated, but 
spiritually they are closer together," Kumar 
says. 

UNITE covers a 25- to 30-mile range, 
but a special repeater station in Hader, 
Minn. , transmits the courses as far as 
Rochester for IBM and Mayo Clinic 
employees. Last fall , for the first time, 
UNITE expanded its coverage to the general 
public in the Rochester area through the 
Un iversity's Continuing Education and 
Extension (CEE) Rochester Center. 
Although CEE Rochester began in 1966, this 
year marks its first offering of IT courses. 

The new IT component results from a 
legislative mandate issued lastjune, 
requesting that the Graduate School , CEE, 
and IT work together to develop the 
Rochester Area Graduate Program in 
Electrical Engineering, Computer Science , 
and Technology Management. 

In addition to the UNITE classes, CEE 
Rochester introduced two regular IT 
classes. University professors travel to 
Rochester to teach those classes; but 
eventually the program will recruit adjunct 
faculty from IBM and Mayo to teach a total 
of six classes each quarter, says Carol Lund, 
director of CEE Rochester. 

The Rochester community actively 
advocated the IT program, Lund explains. 
"There was an extensive study by the 
community and a great deal of lobbying in 
the Legislature to get the funding for it. " 

Now that CEE Rochester offers IT 
classes, students in Rochester can meet the 
requirements for a master 's degree within a 
reasonable amount of time, Lund says. 

"It's meeting a real need for currently 
employed people in Rochester. Because of 
their employment, they're not free to go to 
campus to take their classes. It 's been 
enthusiastically received by the community. 
They are delighted by the University and its 
response. " I 

By Miriam Feldman 
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Teaching Goes Better 
With Them 

The state of equipmen~ libraries, 
advising, and teaching assistants 

in IT 

By Deane Morrison 

Equipment needs 

or years the 
halls and 
corridors of IT 
have echoed 
with the same 
chorus: We 
need new 
instructional 
equipment and 
a maintenance 
budget. 

Unlike refrigerators with few moving 
partS and infrequent use of everything but 
the door, instructional equipment consists 
of delicate machinery that practically begs 
to be worn out. Often, it must work well in 
order to work at all. In IT, that equipment 
too rarely feels the reassuring touch of a 
maintenance worker. 

"I don 't know where we are in the 
Big Ten with respect to instructional 
equipment, but we must be near the 
bonom," says physics professor Roben 
Pepin. "Some of the equipment we have for 
lecture/demonstrations in physics looks as 
though it were made about 1900." 

Pepin is right on both counts. Fifty top 
engineering schools spent an average of 
$1,800 per bachelor's degree on 
instructional equipment in 1984-85, 
according to a survey. Michigan led the 
pack with $2,500. In 1988-89-four years 
later-IT is spending $760. Even though a 
$1 million allocation for equ ipment 
doubled IT's expenditures this year, it still 
ranks last in the Big Ten. 

Pepin 's guess about circa-1900 
equipment also isn't far from the mark. The 
ink was hardly dry on the Treaty of 
Versailles when mechanical engineering 
purchased new dynamometers still used in 
some laboratories. 

"They're vintage 1917 and 1919," says 
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Diana Brehob, an assistant professor who 
uses them to teach laboratory courses in 
internal combustion engine performance 
and turbomachinery. The equipment in her 
course on steam power dates to about 1950, 
she says. But age isn 't the main problem; it 's 
the lack of support to keep the machines 
operational and of money to install modern 
controls and measuring equipment such as 
gauges. Although mechanical engineering 
has a staff of technicians, they are stretched 
too thin and cannot be expert on every 
piece of machinery, she says. 

Students have their own stories 10 tell. 
Jack Judy Jr., an electrical engineering 
student, says faulty spectrum analyzers 
marred some of his junior-year laboratory 
classes. The analyzers, which allow students 
to observe the frequency components of an 
electrical signal, were old, noisy, inaccurate, 
and unpredictable. Recent mechanical 
engineering graduate Bill Swanson tells of a 
mainframe computer so taxed by student 
use that it took 10 or 15 minutes to log on 
during peak use times. Once he even 
noticed a 10- or 15-second lag between 
typing a command and getting a response. 

On the other hand, not all stories are 
horror stories. This year the department 
replaced the old spectrum analyzers with 
new ones that are "great-computerized 
and digital," according to Judy. Brehob 
reports that mechanical engineering 
received some new equipment money in 
the last few years, some of which paid for a 
high-speed data-acquisition system 
consisting largely of a data-storage 
oscilloscope that downloads to a computer. 
"It's been extensively used," she says. Dan 
Schulte, a chemica1 engineering 
undergraduate, says his only gripe has been 
the state of Amundsen Hall during its 
renovation-not instructional equipment. 

Money to buy new equipment does 
sometimes come IT's way, but the supply is 
erratic. 

"It's astounding to me that there's no 
regular budget in IT for equipment," says 
Marvin Marshak, head of the School of 
Physics and Astronomy. "Most physics 
departments at other universities have 
equipment budgets. Then they can plan 
when to replace things. But even when we 
do get things, there's never any money to 
maintain them, so we have to raid other 
equipment You need to spend about 10 
percent of the cost per year to maintain 
most electronic equipment. " 

Departmental supply budgets don 't 
begin to meet the need. For example, 
mechanical engineering's is eaten up by 
mailing, telephone, copying, and other 
expenses, often within three months. 
Department head Richard Goldstein 
says it's the same story with many other 
departments. 

"Equipment and its maintenance are 
the most critical thing in the Institute of 
Technology," says Dean Ettore Infante. "The 
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lack of both continues to jeopardize 
accreditation of IT's programs. " 

Of special concern is the upcoming 
visit by the Accreditation Board for 
Engineering and Technology to the 
engineering departments, probably in 
November or December. Instructional 
equipment weighs heavily in the board's 
decision, and Infante says he is very 
dissatisfied with the current situation. 
Moreover, he isn 't optimistic about getting 
more from the Legislature. 

"Certainly the legislators are conscious 
d1at this is an area of considerable need," 
he says. "I think they suspect we're not 
making appropriate allocations of 
equipment resources from within d1e 
University. " 

Good instructional equipment is 
essential to producing well-trained 
engineers and scientists. Goldstein points 
out that many IT graduates find jobs in 
Minnesota, but the state is still a big net 
importer of engineers. With so many IT 
graduates hired locally, "it's easy to see 
direct economic benefits" to the state from 
producing qualified engineers, engineers 
trained on adequate equipment. 

ome critics place much of the 
blame for poor classroom com
munication on graduate student 

teaching assistants (TAs). At 
the University, TAs may assist 

professors or teach classes. 
TheTA, like a goalie, 

owns d1e last mistake; if a 
professor doesn't get an 

idea across, theTA explains 
it If theTA fails, the student 

may be stuck. For mathematics, 
TA woes intensify because of the 

large number of majors that require math 
courses and d1e high proportion of 
graduate students who are non-native 
English speakers. 

The School of Mathematics has tackled 
the problem head-on with its training and 
orientation program for TAs. During the last 
five years, the program has drastically 
reduced complaints about TAs by teaching 
them the fine and not-so-fine points of 
teaching and by providing intensive 
tutoring in English for those who need it 
Graduate studies director Naresh Jain 
describes the change: "Before I became 
director of graduate studies about two-and
a-half years ago, I heard it was a full-time 
job to handle the complaints of students. 
Now, according to undergraduate studies 
director Bert Fristedt, who handles 
undergraduate instruction, it takes no more 
than five percent of the time. " 

Non-native English speakers must 
score at least 550 on the Test of English as a 
Foreign Language to be considered for a 



teaching assistantsh ip. If offered a teaching 
assistantship, the student first must report 
to Jan Smith, coordinator of theTA English 
Program in the English as a Second 
Language (ESL) Program. If the student 
passes the rigorous written and oral test, no 
further English training is necessary. If not, 
an intensive rwo-week ESL course follows, 
which includes American slang. In some 
cases, English training beyond this period is 
necessary; students cannot teach until they 
demonstrate the desired level of 
proficiency in English. After completing the 
English training program, non-native 
English speakers participate in a rwo-week 
TA orientation for all new TAs. They lecture 
to an audience of professors and 
experienced TAs on certain e lementary 
topics. This gives them a chance to work 
out the bugs in d1eir teaching (and English 
comprehension, if non-native English 
speakers) before their first day in class. 

Additionally, Jain has written 
guidelines for all TAs on how to grade 
effectively. They stress the need to look at 
key points in a student 's answers and not 
waste time getting bogged down in trivial 
details. 

All this training has decreased the 
number of complaints substantially, even 
d10ugh the number ofTAs has risen in 
recent years from 80 or 90 to about 130, 
Jain says. But it isn 't the whole story. 

"One thing that shocked us was that 
English ability turned out to be not all that 
important," he says. "If you 're wi lling to 
help, students appreciate it. That's the main 
thing." 

Advising for all 

little good advice can mean the 
difference berween coming and 
go ing. 

Twenty years ago students 
cou ld enter IT not knowing 

d1e difference berween a 
mechanical engineer and a 

civil engineer, and leave a 
year later, frustrated and 
discouraged, st ill ignorant 
because they could not 
find good advice. Now IT 
assigns a faculty adviser to 

freshmen who enter IT undecided about a 
major. 

For those with majors, advising 
arrangements vary Students who declare a 
major minimally need someone-not 
necessarily a faculty member-to sign their 
yearly academic plan. Some departments, 
for example civil and mineral engineering, 
offer a central advising office to ensure a 
faculty adviser for each student. Sti ll , the 
sheer number of students makes it difficult 
to meet the needs of every IT student. 

"I feel strongly that faculty advising is 
special," says john Clausen, assistant dean 

for lower-division programs. "It 's a chance 
to know and pick the student's mind. How 
else can we cultivate and motivate our 
bright students? I'm brokenhearted to see 
honor students working to about 50 
percent of their potential. The country can't 
afford that. " 

In addition to the six faculty advisers in 
his office, Clausen has a small army of peer 
advisers giving students with or without 
majors the story on technology careers 
from non-traditional , but eminently 
sensible, angles. For instance, who better 
knows how to navigate the waters of IT than 
a seasoned junior or sen ior honor student? 
In addition, another 65 undergraduate 
tutors provide help with courses, day and 
night, in various locations around campus, 
including residence halls, and even in 
metro-area high schools. Clausen makes 
sure the tutors are well-trained, and as a 
result the program builds strong ties 
berween undergraduates at all levels. 
Students not only get help with course 
material, but also find out about 
curriculum, professors, and other aspects of 
IT life from a student perspective. The 
tutors gain valuable teaching experience 
and solidify their own knowledge of course 
material. And through the tutors, Clausen 
gains feedback about the quality of 
undergraduate education. 

The Industry Adviser Program takes 
students to the other end of the continuum 
by setting up interviews with professional 
engineers and scientists who'll tell the 
students what the career they've chosen is 
really like on a day-to-day basis. For 
example, a student can call Clausen 's office 
and say, ''I'd like to talk to an organic 
chemist at 3M," and a meeting will be 
arranged. Or, they can choose a 
professional in another field at Honeywell 
or NSP. A couple hundred students use the 
service every year, Clausen says. 

The Mentor Program takes d1e process 
a step further by arranging regular contacts 
berween students and advisers from 3M or 
Honeywell . Each company hosts about 30 
IT students, who get to know d1eir advisers 
and their jobs much more intimately. And 
speaking of intimate, what cou ld be cozier 
d1an dinner with the dean, held during fall 
and winter quarters? The rwo dinner dates, 
held in Centennial Hall, bring IT Dean 
Ettore Infante, department heads ancl!or 
undergraduate studies directors, and lots of 
students together for informal talk. 

"Everybody gets up and tells where 
d1ey're from, what they're studying, and if 
they have any comments about life in IT," 
Clausen says. 

While praising the work of advisers 
throughout IT, Clausen worries d1at d1e tide 
is running against efforts to ensure every 
student a faculty adviser who isn 't 
overloaded. "''m bothered by what 's been 
happening at the University in 
undergraduate education and advising in 
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the last 10 years," he says. "We've really 
been hurting in every area- physical 
resources, faculty budgets, the ridiculous 
student-to-faculty ratio- it puts a strain on 
the facul ty and the facilities. With 
engineering programs being implemented 
at Duluth , St. Cloud, and Mankato, it will 
take some of the pressure off. But in IT we 
must have fewer students in computer 
science and several engineering 
departments, since we have so many lab 
and problem-solving courses. 

"Students who aren't exposed to top 
faculty are really denied a significant part of 
their education," he says. "The University 
will not achieve excellence in 
undergraduate education until every 
student has a faculty adviser and can meet 
with that adviser on a regular basis. " 

Classic collections 

ast year, IT libraries faced a 
crisis: Budget restrictions, 
combined with rising 
periodical costs, threatened 
significant cancellation of 
journals. The loss of journals, 

the 
intellectual 
lifeblood of 

any scientist, 
poses severe 

difficulties fo r 
faculty and students who must keep 
current. 

An emergency infusion of University 
funds to the libraries ' base allocation, plus 
"soft" money, helped the libraries rebound. 
A review of the journal collection po inted 
out areas to trim, and it looks as though the 
operation worked. 

"We 've dropped 50 to 70 journals so 
far and have added 20 or 30," says Cynthia 
Steinke, director of IT Libraries. "The 
changes have been made across the board 
for IT. Despite the fact that the funding 
situation is of concern , our review has 
strengthened our collections. We weeded 
out materials no longer useful , such as 
journals in mining, a subject [IT] no longer 
emphasizes. We also weeded out some 
duplication between IT, St. Paul, and 
Biomedical Libraries." 

A legislative bonding bill proposed in 
March included funding fo r Walter Library, 
home of the IT collections. If passed, the 
bill will provide planning money fo r health 
and safety concerns, including fire 
detection and sprinkler systems, air 
conditioning, and new furnishings for the 
reading rooms. 

In the meantime, Walter has received 
quite a facelift, mostly the result of 
consolidating various IT libraries. The main 
circulation unit has disappeared from the 
ground floor and will reappear on the 
second, a move that will unite most of the 
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Science and Engineering Library service 
functions. Users still can check out 
materials at a mini-circulat ion station o n the 
first fl oor. Another conven ient new feature 
is first-fl oor access to the stacks, scheduled 
for unveiling this spring. And those are just 
the obvious changes. 

"A lot of improvements will be there 
but most folks won't be able to see why 
things are moving more smoothly," says 
Steinke. "For example, as a result of the 
renovatio n, the photoduplication machine 
won't break down from lack of power. " 

LUMI NA- the computer listing of all 
University library ho ld ings accessible from 
several compute rs in Walter-already 
makes fi nding mate rials easie r. (Other 

niversity libraries also have LUMI A 
stations.) LUMINA lists ho ldings of books 
and journal volumes. And one day, Steinke 
envisions, the system will incl ude titles of 
individual journal articles. The library also 
wants to auto mate circulatio n, maki ng 
checkout fas ter with the use of a specially 
prepared identification card containing a 
scannable bar code. 

All this progress notwithstanding, 
Steinke cautions that the libraries aren't out 
of the woods yet. "We are still depending 
on the Legislature for planning mo ney for a 
major renovation of the building [the fire 
safety, air-conditioning, and furnishing 
items in the bonding bill ]," she says. "After 
that we will need a multi-million-dollar 
appropriation for the actual construction. 
We'll find out about our current request in 
May." Steinke-and every person who has 
sweated out a hot summer in the stacks- is 
keeping her fingers crossed. 1 

Deane Morrison covers science and 
technology issues f or tbe University News 
Seroice. 
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Hair-raising antics spark interest in physics 
jon Barber smiles impishly at the audience, sets a piece of 

fur on a Van de Graaff electrostatic generator-a si lver, 
mushroom-shaped object about two feet high-and flips a switch. 
The fur's hairs begin to stand on end, then its edges lift and wave, 
making it look almost alive. 

"Now, you all know why I acted how I did," says Barber, 
whose straight, blond hair five minutes ago stood on end while 
he rested one hand on the generator. "Look at what the cat did, 
and it 's dead. " By this time, the fur is so charged with electricity 
that it jumps off the generator. The crowd laughs. Barber sets the 
fur back on the generator and picks up a charged rod, aiming it at 
the fur. "This is how they train lions," he says, as the fur begins 
squirming. "Down, boy. Sit. " The fur flies off the generator again, 
delighting the audience. "Bad kitty. " 

Barber isn 't just entertaining a crowd-he's part of a team 
demonstrating principles of electricity and magnetism to 400 high 
school students. Team members include three high school 
physics teachers-Barber and Hank Ryan from Mounds View 
High School, and jack Netland from Osseo High School-and 
associate professor Dan Dahlberg from the physics department. 
Phil Johnson, senior lab services coordinator in the physics 
department, orchestrates the shows. Three times a year the group 
puts on physics demonstrations for area phys ics students and 
their teachers. 

High schoolers may take physics, but they might not be 
interested in it, says Netland. "We hope to build interest. " The 
shows also open up the University to high school teachers and 
students, giving them an idea of what to expect from college-level 
physics. 

Education is a continuum, says Dahlberg. " It shou ldn 't be 
viewed asK through 12, then onward. The shows are a way to 
encourage people subliminally not to quit. " Ryan agrees: 
"Students see that what they've learned in high school connects. " 

The shows form an alliance between high school and co llege 
physics teachers, and help high school teachers feel more positive 
about the University, says Barber. The University benefits, too, 
because teachers will be more likely to refer their best students 
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Dan Dahlberg, Hank Ryan, and jon 
Barber watch as reflec:tors focus heat 
enough to light a match. The 
demonstration was part of their 
April 6 Optics and Light show. 

here. " It breaks down a lot of barriers - real or imagined," says 
Netland. 

The group conducted their first show in 1985, after Johnson, 
Net land, Ryan , and Barber talked about the need for an alliance 
between high school and college physics teachers. That year, 
senior scientist Bruce Eaton, an apparatus whiz in charge of 
freshman physics labs, died of cancer. Donations from School of 
Physics and Astronomy facu lty, matched by the University, 
established the Bruce Eaton Memorial Fund to support the 
demonstration shows. 

"We were just going to do the first show to get it off the 
ground, then pass the torch," says Ryan, "but we had too much 
fun. " The shows snowballed, from one in 1985, to two the next 
vear, to three a year. The group invited a different guest faculty 
member from the School of Physics and Astronomy for each 
show, to spread the work load among the faculty. Then, two years 
ago, Dahlberg came along. " lie was willing to do the work," savs 
johnson. " 1-Je's kind of a full member. " 

There are six shows in all -Electricity and Magnetism, 
Optics and Light, Mechanics, Sound and Waves, Fluids, and 
Heat-set up in an every-other-year rotation so students can 
come as juniors and again as seniors w ithout seeing reruns. After 
600 people crowded into October's Sound and Waves show, and 
February's Electricity and Magnetism show drew 850 requests for 
seats, the group switched to two performances of each show. 

Along with increasing demand for the shows has come a 
better setting. "When we started, tl1e acoustics were reallv bad," 
says johnson. "Nobody could see anvth ing, nobodv cou ld hear 
anything. Sti ll , people came." In summer 1988, Room 150 in the 
physics building, which has always housed the demonstrations, 
received a facelift. New paint, new seats, and acoustical upgrading 
improve tl1e look and sound of the lecture ha ll. A switcher and 
new wiring allow the room's television monitors to show close
ups of the smaller demonstrations, so everYone in the room can 
see clearly. 

And seeing is often the best way to learn plwsics. " Have you 
ever read a physics book?" asks Kelley Ko, a senior at Mounds 
View lligh School. If you have, she says, you know they're not 
written to keep your attent ion. "Sometimes it 's better to see it and 
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do it. The demonstrations make it entertaining, so you don 't lose 
people from sheer boredom. They'll yank up kids from the 
audience-kids they know from their classes or kids they don 't 
know at all. It makes it fun . 

"Science frightens a lot of people," says Ko. "They' re 
thinking 'Oh, I have to be really smart, I have to be good in 
school. ' But the demonstrations aren't intimidating. Everybody 
should go to at least one." And if everybody d id, maybe a few 
more students would get a charge out of physics. I 

By Nancy Schwalen.stocker 

Agricultural Engineering 
jerry Wright, assistant professor, 
received a service award from 
the Wes-Min Resource Conser
vation and Development 
Associat ion in january. 

studies on the biosynthesis and 
metabolism of secondary natu
ral products of plants, 
microorganisms, and insects. 
Kenneth R. Leopold, assistant pro
fessor, received one of nine 
McKnight Land-Grant Pro
fessorships awarded by the 
University in 1989. An endow
ment from the McKnight 
Foundation, matched by the 
Permanent University Fund, 
funds the three-year, $49,500 
research grants. Leopold will 
study molecular behavior as 
probed by light in the far 
infrared region of the spec
trum. Professor Archie Wilso11 
was elected a fellow of the 
American Association for the 
Advancement of Science for his 
research on the constituents of 
irradiated nuclear fuels , his 
teaching, and his academic 
administration. 
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Architecture 
Mary S. Ubbelohde, assistant pro
fessor , received a 1988-89 
Fulbright Award to study cli 
mate and energy in the works 
of three architects. 

Charles Babbage Institute 
Arthur L. Norberg, associate pro
fessor and institute director, 
was selected as a Sigma Xi 
National Lecturer for two years 
beginningjuly 1989. 

Chemical Engineering and 
Materials Science 
Robert Tranquillo, assistant pro
fessor, was awarded a 1989 
McKnight Land-Grant Pro
fessorship by the University. 
The three-year professorships 
carry a yearly $16,500 research 
grant intended to boost the 
careers of promising junior 
faculty and encourage them to 
remain at the University. Tran
quillo will investigate how 
messages received by receptor 
molecules at cell surfaces cue 
cell movement. 

Chemistry 
Margaret Etter, associate pro
fessor, was named an Alfred P. 
Sloan Research Fellow. The 
Alfred P. Sloan Foundation 
awards the two-year, $25,000 
grants to support and recog
nize outstanding young 
scientists. Professor Edward Leete 
was elected a fe llow of the 
American Association for the 
Advancement of Science for his 

Civil and Mineral Engineering 
Roger E.A Arndt, professor and 
director of the St. Anthony Falls 
Hydraulic Laboratory, received 
a Senior U.S. Scientist Award 
from the Alexander von Hum
boldt Foundation, Federal 
Republic of Germany. The 
award includes a year-long stay 
at Technische niversitat 
Mi.inchen to carry out research 
of Arndt 's choice. Richard Braun, 
adjunct professor and director 
of the Center for Transporta
tion Studies, was elected to the 
board of directors of the An1er
ican Road and Transportation 
Builders Association 's Educa
tional Division. Catherine W 
French and joseph F. wbuz, assis
tant professors, and Michael J 
Semmens, associate professor, 
passed the Professional Engi
neer Examination and are now 
registered engineers with the 

state of Minnesota. Professor 
Theodore Galambos received an 
award from the Structural Divi
sion of the American Society of 
Civil Engineers (ASCE) for his 
paper on structural ser
viceability. The Minnesota 
chapter of Chi Epsilon , the civil 
engineering honor society, ini
tiated Matthew J Huber, associate 
professor, as a chapter honor 
member in january. ASCE's 
Technical Council on Cold 
Regions Engineering gave pro
fessor emeritus Miles Kersten the 
Harold R. Payton Award for 
outstanding contributions to 
cold regions engineering. David 
E. Newcomb, assistant professor, 
received the 1988 Fred 
Burggraf Award from the 
Transportation Research Board 
for excellence in transportation 
research. Michael j Pojar, pro
gram manager of the Mineral 
Industry Education Fund, 
received a service and achieve
ment award from the 
Minnesota section of the Amer
ican Institute of Mechanical 
Engineers in january. Kenneth 
Reid, professor and director of 
the Mineral Resources 
Research Center, received a 
certificate of recognition from 
Gov. Rudy Perpich for out
standing service as a member 
of the Minnesota Minerals 
Coordinating Committee. 

Geology and Geophysics 
Gov. Rudy Perpich awarded 
Priscilkl Grew, professor and 
director of the Minnesota 
Geological Survey, a certificate 
of recognition for outstanding 
service as a member of the 
Minnesota Minerals Coordinat
ing Committee. Limnological 
Research Center professor 
joseph Shapiro received a 
1988-89 Fulbright Award to 
research biomanipulation of 
eutrophic reservoirs. The ni
versity awarded Christian 
Teyssier, assistant professor, a 
1989 McKnight Land-Grant Pro
fessorship. The three-year 
professorships, intended to 
recognize and support promis
ing young faculty, carry a yearly 
16,500 research grant. 

Teyssier will analyze an 
exposed section ofthe Earth 's 
crust in Australia, looking for 
clues to the origin and evolu
tion of continents. 

Mechanical Engineering 
A recent International journal 
of Heat and Mass TraJ?4er arti
cle honored the achievements 
of Richard Goldstein, professor 
and department head, on the 
occasion of his 60th birthday. 
Homayoon Kazerooni, assistant 
professor, received a 1989 
McKnight Land-Grant Pro
fessorship. The University 
awards the three-year, $49,500 
professorships to boost the 
careers of promising young 
faculty. Kazerooni will study 
robotics, artificial intelligence, 
and human-machine interac
tion. Peter H. McMurry, associate 
professor, won a 1988-89 
Fulbright Award from the 
Fulbright Scholar Program to 
conduct research in atmo
spheric physics and chemistry. 
Department faculty held a 
retreat in February to discuss 
undergraduate and graduate 
programs, instruction, and 
faculty vital ity and organization. 

Physics and Astronomy 
Robert D. Gehrz, astronomy pro
fessor and director of the Mt. 
Lemmon Observatory, was a 
U.S. delegate to the joint 
Workshop on Planetary Sci
ences held in Moscow in 
january. The National Academy 
of Sciences and the U.S.S.R. 
Academy of Sciences co
sponsored the workshop. 
Physics professor Clayton F. 
Giese was elected a fe llow of 
the American Physical Society 
for his pioneering research in 
fundamental atomic and 
molecular interactions and his 
development of new tech
niques for studying molecular 
collisions. The University 
awarded james Kakalios, assistant 
professor of physics, a 1989 
McKnight Land-Grant Pro
fessorship. The three-year 
professorships include yearly 
$16,500 research grants. 
Kakalios will investigate the 
physics of disordered systems, 
specifically semiconducting 
glasses. Robert L. Lysak, associate 
professor of physics, was 
granted a 1989-90 Bush Sab
batical by the University to 
research magnetospheric 
boundary layers and the struc
ture of the magnetosphere. I 
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1947 York at Stony Brook to lead the includes the national award- committee will review defense 
Kenneth D. Simon (Mechanical) is research program, "Can We winning $32 million Penn High production facilities , with 
chairman emeritus of ACCO Revive the Blue Revolution?" School in Mishawaka, Ind. Overcash assisting in the areas 
Air Conditioning Co. Inc. after 

1956 1969 
of waste minimization, chemi-

18 years as ACCO's chief exec- cal processing, and institutional 
utive officer, president, and Paul Seaburg (Civil and Mineral) , Sarat C. Praharaj (Aerospace, structure. 
board chair. Headquartered in professor and head of the M.S), who received his Ph.D. 

1973 Glendale, Calif. , ACCO is one Department of Architectural from the Un iversity of Ten-
of the largest air conditioning Engineering at Pennsylvania nessee in 1973, is married Brian J. Pashina (Civil and Min-
contractors in the United States State University, chairs the and manages the CFD/Fluids era/) was appointed chair of the 
and Canada. executive committee of the Group of Remtech Inc., American Concrete Institute 's 

1950 
American Society of Civil Engi- Huntsville, Ala. committee on strength evalua-
neers structural division. tion of existing concrete 

James I. Parson (Mechanical) is a 
1966 

1970 structures. 
sales engineer with T.C. Jarrett Michael}. Doty (Chemistry) was 
Co., Sun Lakes, Ariz. William R. Bunker (Mechanical; promoted to vice president, 1975 

1968 Industrial, M.S.), sen ior sys- finance and management infor- Kris Black (Physics; 1978 Biology, 
Roger W. Strassburg (Chemistry, terns engineer with DCS Corp. , mation systems, for Reckitt & M.S.; 1981 Chemical, M.S.), past 
Ph.D.) was appointed visiting Alexandria, Va., retired in Sep- Colman PLC, Wayne, NJ., in president of the Institute of 
professor and director of fresh- tember from the U.S. Marine August. Technology Alumni Society, 
man chemistry at the University Corps as a lieutenant colonel. 

1972 
began her term on the Minne-

of Akron, Akron, Ohio. 
1968 

sota Alumni Association's 

1953 
Michael Overcash (Chemical, national board of directors May 

John K. Martin (Architecture) was Ph.D.), a chemical engineering 17. She also is the alumni 
Frank T. Manheim (Geology, M.S.) , appointed senior project man- professor at North Carolina representative to the Commit-
senior staff geologist/ ager for Progressive Architects/ State Un iversity, was named to tee on All -University Honors, 
oceanographer with the U.S. Engineers/Planners Inc., Grand a National Academy of Science which chooses recipients of 
Geological Survey, Woods Rapids, Mich., in September. committee overseeing the Outstanding Achievement 
Hole, Mass., is on sabbatical at His experience in project Department of Energy's Awards and honorary degrees 
the State University of New development and management nuclear weapons complex. The and approves building names. 1 
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Call for volunteers 
The Institute of Technology 

Alumni Society (ITAS) needs volun
teers to establish an Explorer Post 
for the Boy Scouts programs in Min
neapolis and St. Paul. This pilot pro
gram would help introduce boys 
and girls in the metropolitan area to 
science and technology projects. 
For more information, please con
tact Kris Black at 6121635-7496. I 

DEATHS 
Albert M. Belfry, 77, a civil engi
neer who taught industrial 
instrumentation classes at the 
University from 1941 to 1943. 
He graduated from the Univer
sity of Pennsylvania in 1933 
and worked at Honeywell Inc., 
Minneapolis, until joining the 
U.S. Navy during World War II. 
In 1958, he founded Industra 
Co. , Edina, Minn. , an industrial 
manufacturer representative 
firm. 

I' I~ 

Paul W. Bullen, 77, assistant pro
fessor emeritus. He taught 
engineering graphics in the 
mechanical engineering 
department until his retire
ment in 1977. A member of the 
planning commission of 
Brooklyn Center, Minn. , he 
helped plan many of that city's 
parks. 

Abigail Pearson Van Vleck (CIA 
1925), whose gift to the Insti
tute of Technology made 
possible the Abigail and john 

University of Minnesota 
Institute of Technology 
107 Walter Ubrary 
ll 7 Pleasant St. S.E. 
Minneapolis, MN 55455 

Walter Cronkite 

Van Vleck Lectures. She was 
married to the late john 
Hasbrouck Van Vleck, Nobel 
laureate and former physics 
facu lty member at the 

niversity. 

Arthur C. Willard (Electrical 
1922), 87, in February 1988. He 
worked for Westinghouse Elec
tric Corp., Pittsburg, Penn., for 
10 years, then moved back to 
Minneapolis, and worked for 
the Fire Underwriters Inspec
tion Bureau (now ISO Com-

University Relaeions 
a.rchL·~s 

10 Walter Library 
East Bank 

Noted 
Walter Cronkite was the key
note speaker at the Minnesota 
Alumni Association's annual 
meeting May 17. • The Insti
tute of Technology Alumni 
Society and the Carlson School 
of Management Alumni Coun
cil co-sponsored a lecture on 
ethics and leadership by 
speech communication pro
fessor George Shapiro May 24. 
• Alumni heard reports from 
IT department heads at the 
March 14 "IT Speaks" program 
and reception. I 

mercia! Risk Services Inc.) until 
his retirement in 1965. A vol
unteer for the Republican 
Party, he was cited in the Con
gressional Record as an 
outstanding American. He and 
his wife, Ruth, traveled 
extensively. I 
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