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Stanford physics and education professor Carl Wieman won a Nobel Prize for his
innovative, break-through work in quantum mechanics. Wieman has since levered the
prestige and power of that prize to call attention to the need to transform

undergraduate teaching, especially science education.

Wieman's message, as we've reported here and here, is bold: Too many undergraduate
programs fail to focus on teaching effectiveness or even bother to try to measure it. As
he sees it, undergraduate Higher Ed still worships at the old false idol called the Big

Lecture and doesn't seem to want to ask whether it's working.

His solution: Systemically improve teaching through methods that have become
known as active learning. Wieman's been interested in effective teaching strategies for
years. He argues that a well implemented active learning approach can substantially
improve understanding and retention of the material and boost attendance and course
satisfaction, among other improvements. His new book is Improving How
Universities Teach Science: Lessons from the Science Education Initiative. I recently
spoke with him about the book while hosting the show Forum on NPR Member
Station KQED. Here are the highlights:

You argue that the well-established, traditional, large lecture format still

used widely today across higher education is ineffectual. Why?

People doing research in this area, like myself, we measure (learning) and we just see
that the learning that takes place is really minimal, and then if you dig into the way the
brain processes and learns, it's pretty clear why it's so minimal. To learn something,
you really have to be processing those ideas. I think of it as sort of exercising the
neurons in the brain. Sitting there listening to someone — where it's just flowing past
you — you're not doing that mental processing. You're not exercising the brain and you

walk out without really learning anything.

In one case study we did, we had students go to these lectures, and then we gave them
a pop quiz right at the start of the next class. We saw their score on this quiz was about
10 percent. In other cases, where people have looked at long-term retention, where

you measure something a few weeks later, they see a very rapid drop off. Even if
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students can score high on a final exam, three weeks later, it will be down

dramatically. It's sort of a very brief learning that goes away quickly.

You just have to measure the results and you see that tradition doesn't always mean

that something is right.

You write in your new book: "It's next to impossible for prospective
students to get any meaningful information on the quality of teaching at
the institutions they're considering." It's the job of universities to teach.

You're saying they don't really bother to measure how well they're doing?

What they (colleges and universities) measure are student evaluations at the end of the
course, and if you dig into this, that's overwhelmingly dominated by personal
appearance and characteristics and size, of course. It's not really connected to how
much the students are learning. It's not at all connected to whether the instructor is

using these practices that we know are more effective at learning.

Why aren't universities doing more to measure effective teaching? Is it the

way the Higher Ed system has been set up?

It's a system that grew haphazardly. Really it grew before the printing press was
invented, and the structures — like the lecture — were how to transmit information to
people who didn't have books. Universities are a little slow to change. The printing

press came along, and we're still adjusting to it.

There's a big range of colleges, but you look at the big research universities. They have
very detailed, careful systems for measuring research and rewarding it, and they don't
have anything like that for teaching. The incentive system has just gotten completely
warped to research productivity. People just need to start recognizing there are more
effective ways of teaching. There are ways to measure that — that's a research result
that we have over the last couple decades and it needs to come into how our system

works.

You write about the Science Education Initiative and trying to improve

undergraduate teaching through active learning techniques. How is that
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instruction in the classroom different from the big lectures?

Research-based, active learning is about teaching the thinking that you really want
students to learn. How does a physicist think about a problem, or a chemist, and so on,
and what decisions do they make, and then you break that problem down into student,
bite-sized pieces. You give them to the students to work on. They usually work in small
groups. The instructor is monitoring how the students are thinking. What's right,
what's wrong. And then will periodically pull them back together every five or 10
minutes to discuss how they are coming along. Give them feedback on what thinking is
right or wrong, so it's very much a process of practicing the thinking and getting
feedback on it. Just like if you wanted to learn to play a sport, that's exactly what we'd
do.

The other thing these teachers are doing — that a coach also does — is they break
down performance in a field into the right kind of practice exercises. Dribbling with
your left hand, and focus on mastering that, and then putting it together in the same

way. Very much like a coach.

[Note: The Science Education Initiative was implemented across thirteen science
departments at the universities of Colorado Boulder and British Columbia. The data
show that in the most successful departments 9o percent of faculty adopted better

teaching methods]

Are the active learning teaching techniques applicable as well to the
humanities, among those teaching Shakespeare or art history, or for that

matter, a K-12 classroom?

That gets to be a more complicated issue, and I would argue on the basis of the
research on learning that they almost certainly apply to most of the humanities
because you can identify a historian ... How they think about things, how they evaluate
sources, etc. They have very much clear, expert decision making processes, and we
have that. We know how to teach those better, but we don't have people in those fields

who have tried them in the classroom.
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We have data on the fundamental learning processes, but I can't claim to a history
course like I can physics, and say, 'this class learned this way, that class learned that

way,' and see, they learned twice as much in this class.

We do have some research from K-12, and the basic ideas certainly apply down to
quite low grade levels. It gets more complicated because there's a lot of other factors
that come into a K-12 classroom, as you know, that affect what students are doing and

thinking and learning, so that makes the implementation tricky.

The other thing that makes it quite tricky is that these methods really require a greater
level of expertise in the teacher. They have to understand the subject at a deeper level
to teach it effectively with these methods. A lot of our K-12 teachers didn't come out of

college with that depth of knowledge of the science they're supposed to be teaching.

How are screens and multiple digital devices affecting learning in the
classroom, and do you think education and teaching might be different for

this millennial generation?

These new technologies can be helpful, but generally they are bad in that they distract
people. One of the things that's very easy to demonstrate in studying learning is a
distraction. Splitting your attention between two things. Your brain processes this
stuff in very different ways, and the amount of learning drops precipitously. Basically,
when those kids are in that classroom and they are switching their attention back and
forth between their cell phones and the internet and what's happening in the
classroom, I can just guarantee the learning, as it turns out, is almost zero as soon as

that happens.

Are university presidents and provosts and key administrators listening to

you, and reading these kinds of books to look at improving teaching?

Not much. I'm always struck by when I talk with administrators. I get lots of requests
to go speak at places, and I have the requirement that if I'm going to come, they've got
to make sure I get to talk to the president or provost just to add a little push. I'm

always struck by how little awareness they have that there really are measurements of
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different ways to teach and what's effective and not effective. It's certainly not in the

qualification to run a university to know anything about learning, unfortunately.

Ultimately, I think our society cares about what students are learning. It's just about
good management to make sure people are really looking at what they are learning

and best supporting their learning.

Be In The Know About Education

Get NPR Ed's take on what's happening in education: news, shareable insights and
innovative ideas. Delivered weekly.

What's your email?
SUBSCRIBE

By subscribing, you agree to NPR's terms of use and privacy policy.

More Stories From NPR

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching

7/13


https://www.npr.org/about-npr/179876898/terms-of-use
https://www.npr.org/about-npr/179878450/privacy-policy

6/10/2018

Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

EDUCATION
DeVos On School Safety; A New Leader For Education’s Civil Rights Office

VAL LA T Hﬁﬁﬁ?f

‘n

_I_I s r
£

k

™ —

A== :"rl-"?

—

s A

e x

A

ALIFTTRITTIERY

EDUCATION
Century-0Old Decisions That Impact Children Every Day

Popular on NPR.org

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching 8/13


https://www.npr.org/sections/ed/2018/06/09/617520894/devos-on-school-safety-a-new-leader-for-educations-civil-rights-office
https://www.npr.org/sections/education/
https://www.npr.org/sections/ed/2018/06/09/617520894/devos-on-school-safety-a-new-leader-for-educations-civil-rights-office
https://www.npr.org/sections/ed/2018/06/09/611079188/century-old-decisions-that-impact-children-every-day
https://www.npr.org/sections/education/
https://www.npr.org/sections/ed/2018/06/09/611079188/century-old-decisions-that-impact-children-every-day

6/10/2018 Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

EDUCATION
High School Valedictorian's Mic Cut When She Talks About Campus Sexual Assault

F i "

i
WORLD

Trump Withdraws Endorsement Of G-7 Communique Over Trudeau Statements

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching 9/13


https://www.npr.org/2018/06/09/618568044/high-school-valedictorians-mic-cut-when-she-talks-about-campus-sexual-assault
https://www.npr.org/sections/education/
https://www.npr.org/2018/06/09/618568044/high-school-valedictorians-mic-cut-when-she-talks-about-campus-sexual-assault
https://www.npr.org/2018/06/09/618534987/trump-leaves-g-7-with-a-call-to-end-unfair-trade
https://www.npr.org/sections/world/
https://www.npr.org/2018/06/09/618534987/trump-leaves-g-7-with-a-call-to-end-unfair-trade

6/10/2018 Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

‘___E'_ - 1-_]. . . LA T

"

NEWS
How To Get Your Kids To Do Chores (Without Resenting It)

NPR Editors’' Picks

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching



https://www.npr.org/2018/06/10/618640037/judge-halts-deportation-of-detained-new-york-pizza-delivery-man
https://www.npr.org/sections/national/
https://www.npr.org/2018/06/10/618640037/judge-halts-deportation-of-detained-new-york-pizza-delivery-man
https://www.npr.org/sections/goatsandsoda/2018/06/09/616928895/how-to-get-your-kids-to-do-chores-without-resenting-it
https://www.npr.org/sections/news/
https://www.npr.org/sections/goatsandsoda/2018/06/09/616928895/how-to-get-your-kids-to-do-chores-without-resenting-it

6/10/2018 Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

POLITICS
White House Economic Adviser: Canada’s Trudeau 'Stabbed Us In The Back'’

POLITICS
Maine Voters To Decide On Whether They'll Rank Candidates In Future Elections

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching



https://www.npr.org/2018/06/10/618677974/white-house-economic-adviser-canadas-trudeau-stabbed-us-in-the-back
https://www.npr.org/sections/politics/
https://www.npr.org/2018/06/10/618677974/white-house-economic-adviser-canadas-trudeau-stabbed-us-in-the-back
https://www.npr.org/2018/06/10/617965150/maine-voters-to-decide-on-whether-theyll-rank-candidates-in-future-elections
https://www.npr.org/sections/politics/
https://www.npr.org/2018/06/10/617965150/maine-voters-to-decide-on-whether-theyll-rank-candidates-in-future-elections

6/10/2018 Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

BUSINESS

'It Was Never About My Gender’: NYSE's First Female President Thanks Her
Trailblazers

BOOK REVIEWS
Sweet And Hot, 'The Kiss Quotient’' Really Adds Up

npred

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching



https://www.npr.org/2018/06/10/618271798/it-was-never-about-my-gender-nyse-s-first-female-president-thanks-her-trailblaze
https://www.npr.org/sections/business/
https://www.npr.org/2018/06/10/618271798/it-was-never-about-my-gender-nyse-s-first-female-president-thanks-her-trailblaze
https://www.npr.org/2018/06/10/613466426/sweet-and-hot-the-kiss-quotient-really-adds-up
https://www.npr.org/sections/book-reviews/
https://www.npr.org/2018/06/10/613466426/sweet-and-hot-the-kiss-quotient-really-adds-up
https://www.npr.org/sections/ed/

6/10/2018
About

READ & LISTEN

Home
News

Arts & Life
Music
Podcasts

Programs

ABOUT NPR

Overview
Finances
People

Press
Ombudsman

Corrections

terms of use
privacy

sponsorship choices
text only

© 2018 npr

Hey Higher Ed, Why Not Focus On Teaching? : NPR Ed : NPR

CONNECT

Newsletters
Facebook
Twitter
Instagram
Contact

Help

GET INVOLVED

Support Public Radio
Sponsor NPR

NPR Careers

NPR Shop

NPR Events

Visit NPR

https://www.npr.org/sections/ed/2017/06/07/5309097 36/hey-higher-ed-why-not-focus-on-teaching

13/13


https://www.npr.org/
https://www.npr.org/sections/news/
https://www.npr.org/sections/arts/
https://www.npr.org/music/
https://www.npr.org/podcasts/
https://www.npr.org/programs/
https://www.npr.org/about-npr/471757314/newsletters
https://www.facebook.com/NPR/
https://twitter.com/NPR
https://www.instagram.com/npr/
https://www.npr.org/contact
https://help.npr.org/
https://www.npr.org/about/
https://www.npr.org/about-npr/178660742/public-radio-finances
https://www.npr.org/about-npr/179803822/people-at-npr
https://www.npr.org/series/750003/press-room/
https://www.npr.org/sections/ombudsman/
https://www.npr.org/corrections/
https://www.npr.org/series/750002/support-public-radio
https://www.npr.org/about-npr/186948703/corporate-sponsorship
https://www.npr.org/careers/
https://shop.npr.org/
https://www.nprpresents.org/
https://www.npr.org/about-npr/177066727/visit-npr
https://www.npr.org/about-npr/179876898/terms-of-use
https://www.npr.org/about-npr/179878450/privacy-policy
https://www.npr.org/about-npr/179878450/privacy-policy#opting-out-of-cookies-and-web-beacons
https://text.npr.org/

