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In conversation with Stanford Engineering Dean
Persis Drell, Christina Smolke, Astro Teller, and
Steve Jurvetson articulate critical skills for this
volatile century, including knowing how to learn,
how to communicate clearly, how to collaborate
in shifting environments, and the value of
respecting other ways of thinking.

Transcript
I'm anticipating that you three might have different views on this, but I'd kind of like your thoughts on how do we educate
the engineer of the 21st century. What's the view of a broad education versus, should we just become Stanford Tech? I mean,
30%, 36% of our students are graduating in engineering. Let's just-- why not all of them? And what do you think is important
about what one learns in college and carries forward from it? And so maybe I'm going to give it over to Christina for the first try
on that one, as the educator who's actually in the classroom teaching, and then I'll go to Steve and Astro. First and foremost,
especially if we're talking about engineers, I think, and I know a number of my colleagues also believe, because we have a lot
of conversations about this, that one of the most important things we want to teach our students is how to choose what to work
on. Because you're going to go on and continue to learn and continue to add to your knowledge. But being able to make
decisions about, this is something that is something good for me to invest my time in, this is something that is not, these are the
implications of this particular technology that I might develop, here's the ethical implications, here's societal implications, here's
implications in terms of access and how will that affect the world around me, those are really important things to learn. And
where to spend your time on. So we try to structure a lot of our classes to bring those elements in. That's the first thing. Second
thing, I actually do think it's important for students, especially now, to be able to work in teams, interdisciplinary teams, and
leverage each other's expertise, and also be really good and effective at communicating with each other and handing off tasks
and being able to pass off knowledge in that way.
So that's another thing that we try to bring into our classes. And the third thing that I will say, which is just sort of very broad
and general, and this came up in an earlier discussion we were having today, is I think many people would agree, and I might
be biased in this, but many people would agree that there really is sort of a revolution happening within the field of biology.
Especially with advances that we see in genetics, genomics, the way that we treat DNA as information. And I think traditionally
biology has been almost sort of a niche. Many of us-- many engineers only take biology-- don't have to take a biology class.
We might have to take a physics class, we might have to take a chemistry class, but there's not a broad even basic literacy in
biology. And I think we really need to change that and treat it as something that everybody should be broadly literate in to really
be able to move into this next realm of technological advances that we're going to see. And that will also allow us to think about
how we bridge biology with computer science, with information science, with mechanics, et cetera, and allow us to move
across these disciplines. And I think that's very important and something that is a deficiency right now in how we train students.
So Astro, do you agree with her? I think that that's exactly the right set of stuff that we look for.
How great are they at communicating? How great are they at learning? How practiced are they at working in groups? So
that's the stuff that we should be training people to do. I'm actually not a huge believer that you have to pick what it is you're
going to be an expert at now, study that really hard, and then go out and shop that expertise for the rest of your life. The bad
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news is that the stuff that you're learning now is going to be fairly irrelevant in 10 years. Seriously. I mean, just get prepared for
that. It is going to be irrelevant. Remember that when you're doing your homework sets tonight. But the good news is that the
skill of learning things quickly, figuring out how to understand first principles and be able to reconstruct your knowledge, even
after you forget 90% of it later, those skills are critical for the rest of your life. And picking up those through those homework
sets matters actually way more than the actual knowledge that you're taking in. I just had someone sit down with me who used
to be a tank battalion commander.
His first job after being a tank battalion commander was to come to X, and he was doing field ops for Project Loon, the
stratospheric balloon project. Now, a few years later, he is literally designing the balloons. He had no background in any of that
before, but he's fantastic at it. And he was saying, well, maybe it's getting time to hand that over. My team is really developed
and I'd like to kind of go back to the early stages and do some more stuff. And I said, why don't you just join another field ops
team? That worked for you the first time. Just go get some mud on your boots. Jump into a team. Even though you're really
expert at these things now, they won't know it. And you're probably going to develop a new set of expertise that has nothing to
do with balloon design by the time you're done.
So don't get wound up about it. Just take that quick step back, and you'll rocket forward again. And I think the same is true
for everyone in this room, that if you plan for static stability, you're going to be really frustrated. But if you can build the skills of
dynamic stability, it's going to be awesome. Steve? I want to amplify that, and totally agree. A framework for what Astro's
saying is if you believe, and I think you should if you're close to science and engineering, that we are in an era of ever
accelerating technological change, you can think of Moore's law as one epitome of that. Then a corollary is the lifespan of any
given idea, company, technology, product, you name it, is going to become more and more ephemeral. And so your career,
your life of lifelong learning becomes all the more imperative. That process learning, how can I learn, how can I engineer better,
how can I pivot to something new from what I've done, are critical skills. So translating to what that means here today, think
about methodologies of-- like you had the scientific method.
You have methodology of traditional engineering. You have these unusual things like deep learning, machine learning, that
are closer to an evolutionary algorithm. And learning more about that in biology and how it infuses all fields will be important.
So if I could say what Christina said, I'd say everyone here, no matter what you're starting, to learn a little bit about biological
systems and how they work, and a little bit about computer science, will be almost like the connective tissue between almost
anything you want to do in your life. Because I think those are the metaphors, the frameworks that will apply to almost
everything. And then you might think, in terms of what you prioritize, what do you uniquely bring to the table? What quirky
background, either academically or what have you, can you combine in ways to have insights about solutions to problems, or
areas of the world to focus on, that everyone else in the room isn't also doing? Because it's those interdisciplinary pairings of
ideas, I think, where true meaningful breakthroughs come through. And that's, frankly, I think where you learn. I think that's
where a lot of excitement comes from, and that's what pushes the world forward.
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