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ENGenious: What inspired you to 
be an engineer?

Blume: As an undergraduate, I 
planned to major in physics or math 
in support of my original goal, vet-
erinary school. But in my sophomore 
year, someone suggested I take an 
engineering course that focused on 
strength of materials. I totally loved 
it—how everything fit together. It 
appealed to me in a way that noth-
ing else had before. I thought I could 
combine engineering and biology, but 
this was before bioengineering, and 
I had to declare a major. I remember 
asking the professor of my strength of 
materials course if I should do biology 
or engineering, and he said, “Oh, we 
definitely want you in engineering.” 
That remark, by a professor whose 
name I can’t even remember, stays 
with me to this day! By the end of 
my undergraduate experience, I knew 
what I wanted to do was pretty much 
what I’m doing now, and I applied to 
graduate school with an eye toward 
teaching. Now, I try to talk to stu-
dents the same way: I want them to 
know we are interested in them.

ENGenious: What was your expe-
rience as Caltech’s first female 
graduate student in applied 
mechanics? 

Blume: I’m surprised that it was the 
mid-1980s and there were still firsts 
like this for women. At the time, I 
didn’t think about it. On one hand, 
it was helpful to me. I think I had 
more attention from faculty because 
I was female. My thesis advisor, Eli 
Sternberg, Professor of Mechanics, 
was a feminist and very supportive. 
He did everything with the utmost 
care and devotion, or he didn’t do it at 
all. I’m honored to know I was first—

and it’s nice to think I may have made 
it a little easier for other women to 
succeed here.

ENGenious: How did your Caltech 
experience influence you? 

Blume: That first year was like no 
other. First, I was lucky enough to 
be here with a phenomenal group 
of students—great people I’m still 
in touch with to this day. And this 
is very important: We students took 
the teaching very seriously because 
Caltech faculty take great pride in 
teaching. I soon realized that every-
thing I thought I knew, I really didn’t. 
I knew what an equation was and 
when I was supposed to use it, but at 
Caltech I learned where that equation 
came from organically; I could derive 
it ten different ways, and knew when 
to apply it and when I shouldn’t. I 
came to own the material, to internal-
ize it in ways I had never done before.

ENGenious: Did your Caltech expe-
rience help you become a better 
educator?

Blume: Oh, yes. My time at Caltech 
was a game-changer in that respect: 
what I thought I knew, I realized I 
didn’t. Take fluid mechanics. As an 
undergraduate, whatever I learned left 
me as soon as the exam was over; it 
was gone. At Caltech, my professors 
made very complex stuff easy to grasp. 
I recently wrote to Wilfred (Bill) 
Iwan, Professor of Applied Mechan-
ics. I took his dynamics and vibrations 
course, which I now use as a model 
for teaching. Professor Iwan didn’t 
just teach dynamics to me, he taught 
me how to teach dynamics. What I 
learned in graduate school is how to 
learn, and I was lucky enough to learn 
how to teach. I learned that even if 

Janet Blume: 
Academic Leader, 
Educator, and Innovator 
with a Commitment to 
Time and Care

Janet Blume (PhD ’86) was the first woman to 
earn a PhD in applied mechanics at Caltech. 
She is the Associate Dean of the Faculty at 
Brown University, where she is also Associate 
Professor of Engineering. She has won several 
awards for her teaching and advising. A solid 
mechanician, she focuses on mathematical 
issues in the behavior of solids undergoing 
large deformations. One of her current research 
projects focuses on head trauma. Blume spoke 
candidly with ENGenious about her Caltech 
experience—how she learned to learn, to 
teach, and to pay it forward by following her 
professors’ commitment to a “time and care” 
approach to teaching. She describes her years at 
the Institute as ”game-changing.”

At Caltech I learned 

where that equation 

came from organically; 

I could derive it ten 

different ways, and 

knew when to apply it 

and when I shouldn’t. 

I came to own the ma-

terial, to internalize 

it in ways I had never 

done before.



22 23division of engineering & applied science ENGenious  ISSUE 9  2012

RESEARCH and TEACHING NOTEALUMNI PROFILE

Learning from Data: 
How to Deliver a Quality Online Course to Serious Learners

Yaser S. Abu-Mostafa is Professor of Electrical Engineering and Computer Science at Caltech. His 
main fields of expertise are machine learning and computational finance. He is a recipient of the 
Richard P. Feynman Prize for Excellence in Teaching, and he has won multiple Caltech student teach-
ing awards throughout his career. In 2005, the Hertz Foundation established a perpetual graduate 
fellowship named the Abu-Mostafa Fellowship in his honor. ENGenious interviewed him to learn 
more about his research and his approach to teaching.

ENGenious: Why did you decide to create “Learning 
from Data: Introductory Machine Learning Course,” 
Caltech’s first-ever live broadcast of an entire course?

Abu-Mostafa: From a Caltech perspective, it’s a good 
way to provide public service. And it’s an opportunity for 
people to understand what Caltech is about—to see inside 
a Caltech class. This is a real class, delivered as I always 
teach it, with real students attending. In my opinion, there 
are many people in the world who could take a Caltech 
course and do adequately well, perhaps just not at the level 
we expect of our doctoral students. That doesn’t mean they 
shouldn’t have access. To enhance accessibility, I adjusted 
the presentation material to fit the medium, but the con-

tent and delivery are the same. And many people com-
pleted the course. When we reach out in this global way, 
Caltech becomes less remote; we are approachable, yet we 
offer the highest-quality learning experience. 

ENGenious: What do you mean when you say your 
course is a “real” Caltech course?

Abu-Mostafa: Before creating the course, I surveyed other 
online university, non-profit, and commercial courses. The 
measure of success for some seems to be the number of 
followers, and the desire to get more followers often led 
to lowering the bar for the course content. But I wanted 
to deliver the real thing for disciplined students with a 

in a hands-on, interactive environ-
ment. We take a project-based  
approach, and give students calcula-
tion-based design experience early on. 
Lectures are a part of the process, but 
most of the real learning takes place 
outside the classroom, when they’re 
building their projects. If students get 
enough personal attention, everything 
falls into place. I think the experi-
ence of connection to a professor, to 
the departments, to engineering as 
a whole, encourages students to stay 
and graduate. The goals are to help 
them feel welcome and supported, 
and give them opportunities. 

ENGenious: What about students 
who are great at teamwork and 
project work but fare less well on 
written tests?

Blume: I used to write somewhat 
clever tests. The problems required 
a strong test-taking ability. I would 
think, “Oh, these are clever ques-
tions,” and pat myself on the back. 
Students who were good test-takers 
would do fine, but I realized the tests 

were sinking others. Yet, these failing 
test-takers were made for engineer-
ing! They were very good at projects 
and organizing, always did the work 
on time, always attended office hours. 
It was heartbreaking—I wanted them 
to succeed! So I decided to stop being 
Miss Clever-Exam-Writer-Woman 
and rewrote the tests. The new ver-
sions included opportunities for both 
quantitative and qualitative input, and 
for partial credit.

ENGenious: Did rewriting the tests 
make a difference? 

Blume: Yes, but it’s a delicate bal-
ance. We don’t want to push people 
through and set them up for failure 
later on. We work to gradually bring 
people up to the level necessary for a 
career—not to get all As, but to give 
them the personal attention and the 
tools they need to succeed. We try 
to recognize differences in learning 
styles and levels of understanding. 
Everybody gets to the same point so 
they can do the design projects, but 
more advanced students spend less 
time on the fundamentals. In the 
end, everyone has what they need to 
do the projects—and they do them 
together. We take care of everyone. 

ENGenious: Everything you say has 
time and care in it.

Blume: As James K. ( Jim) Knowles, 
William J. Keenan Jr. Professor of 
Applied Mechanics, said many years 
ago when I thanked him for all of the 
time he put into us students, “That’s 
why we’re here.” 

Janet Blume is Associate Dean of the 
Faculty and Associate Professor of 
Engineering at Brown University.

Visit  research.brown.edu/research/profile.
php?id=1106970186.

you’re not teaching, you have to be 
able to communicate your work.

Professor Sternberg was a phe-
nomenal advisor. I couldn’t have 
imagined a better experience. His 
advising and teaching, and the incred-
ible care he took, along with other 
faculty, showed me how to work with 
a graduate student. I learned you 
really don’t gain anything by rushing 
through material. You put whatever 
time you need into teaching. When 
I started teaching, I decided: This 
was how I learned—and this is how 
I’m going to teach. It’s hard to start 
out as a faculty member—there are 
many competing pressures. When I 
started at Brown in 1986, I was told 
by a faculty member at Brown, “Don’t 
spend too much time on your teach-
ing.” And I thought, “Don’t tell me 
that, because taking time is the way it 
works.” 

ENGenious: What are your 
thoughts on engineering educa-
tion?

Blume: We know students learn best 

Professor Janet Blume testing exercise equipment built by students in project course.


