The Education Prize Advisory Meeting

BRAINS R US 2

Paula Tallal::
Well we had a, I think, a very good start last night and I don’t know about you, but I Terry’s homework assignment was to pick one of the three questions, think about it a lot, sleep on it and wake up with a great idea and I had a really hard time picking between the three ‘cause I’m really interested in all three of them, but I uh, and I have thought about all three of them a lot, um, over the last 6 or 7 months since we’ve been planning this meeting.  So, I went to bed, had a really good night’s sleep and was very excited.  I woke up with a great idea, I think, but unfortunately, I’d forgotten to set my alarm clock because I was so excited about thinking about it, so I woke up and I was, for the first time in as long as I can remember, I overslept.  So, (laughs) I had to rush here and I actually got here early.  So, uh, that – it worked Terry, but you forgot to tell us to set our alarm clocks!  (laughs)  In the instructions.  Anyway, this morning, I mentioned to you a little bit yesterday that everyone at the reception yesterday started off asking me, and I’m sure Terry and Roger on the side, how did you – what made you guys want to do this meeting?  What happened and, like, how does it relate to your science?  You’re basic scientists and what gets you interested in doing something like this?  And we explained about our Science of Learning Center, the Temporal Dynamics of Learning Center, and the fact that the National Science Foundation really together with the National Institutes of Health, the Society for Neuroscience, many other organizations these days, are focusing on the role of what we know from science about how the brain learns and how we can translate that to education.  So there’s very few grants anymore that doesn’t have some sort of a mandate for you to put in a translational component.  And Terry Sejnowski, myself and Roger, who is director of The Science Network, are in charge for our entire center which is around the country and even in Australia and Canada, of what was initially called education and outreach.  And, very quickly within our group, there are many scientists who are extremely interested in how their science can be relevant and we really began by saying that the idea of scientists talking at educators, which is what we tend to do, is not what we want to do within our center.  And we renamed our section Education Outreach and Inreach, so we created the word Inreach.  And we mean that in a very significant way, that if we’re going to do the kind of science that is ultimately going to have a transformative effect on education, we need to get much more involved in what the education system is.

[00.02.35]


So to begin with, we started off with this meeting which we call Brains R Us.  And I think you can see from your name tags that we’re now, this meeting is now being called Brains R Us 2 in a little skewed way, that little 2 on there.  And so we wanted to give you some highlights this morning of what happened at Brains R Us 1, uh, so that it will bring us up to date as to how we ended up coming to the idea that we needed Brains R Us 2.  So, I’m going to show you this little film of highlights, give you some idea of who was there.  We had a very stellar cast of characters there as well.  It’s a much larger meeting.  There were about 300 people at that meeting and, um, so let me just go ahead and let you see these highlights.

(cut to film…)

[00.03.16]


This morning, just like any other school day in America, about 50 million students will head out for 100,000 public elementary and secondary schools to be taught by three and a half million teachers at an annual cost approaching five hundred billion dollars.  Add students in private schools, pre-primary schools and colleges, plus their teachers and this morning, more than a quarter of the population of this nation is in classrooms of some kind, going about the business of educating.  The business perhaps, but is there yet a science of educating?  That was the question examined by an interactive group of researchers, educators, policy makers, parents and students at Brains R Us, the Science of Educating.  A unique town hall meeting sponsored by the Temple Dynamics of Learning Center.  

And I think the task before us is the reinvention of the 21st Century schoolhouse.  To create environments that create more effective brains.  We can do this now, that we should be investing in this now.  

So the question I ____ asked is how can we help educators focus on the real findings as opposed to the marketing.  I mean, everything is brain based, right?  And so how do we help educators and policy makers speak the same language and learn how to separate the wheat from the chaff?  Do we need a kind of scientist’s seal of approval?  

I agree, let’s not get into turf wars if it’s cognitive science or psychology or neuroscience.  It’s a brain.  And it’s a child who has that brain living in a cultural and social environment.  And very little has been focused on the fact that we could potentially improve the child’s ability to learn any content by making a better brain. And the analogy that I like, which is a very simple one, is that I pay an awful lot more to get a faster internet connection.  And I can do all sorts of different things content-wise because I have it.  And that’s why I do it.  So, I don’t want to be the child in the class left with dial up when there are other kids who have, you know, broad bandwidth.  

So today’s meeting is an example of our practice of outreach and inreach.  Inreach being hearing from you, the educators and the parents, about what your problems are in education so that we can direct our science towards more, uh, educationally relevant goals.  

We need teachers to help us develop the science and engineering from the ground up. It’s not really about us translating, it’s about them giving us ideas.  

And the idea is exactly what you’re saying, to have a real interaction between educators and scientists where the educator is influencing the scientist as much as the scientists are influencing the educators.  The way Javier talked about it, that, that’s the way it has to go.

That the educators have enormous wealth of information to guide the neuroscientists as well.  And this, I think it needs to be looked at more as this, um, two way street -- just a tangible example from our findings of the girls brains procure the social, uh, ones maturing faster than the boys, which I thought was a great insight, running to the educators and they went, like, you know, duh?  You know, we’ve only known that for a hundred years now, you know?  Way to go Captain Obvious, you know, kind of thing.  That educators knew that already.  It wasn’t profound at all, but I didn’t.

Find an educator as a partner to help you translate the message where it can be practiced and make a difference in the lives of children.  

Educators listen to brain researchers, reading researchers, behavior researchers and they’re very powerful and they’re very thoughtful and they’re brilliant people.  But, educators somehow need the best thinking brought together and perhaps a clearinghouse where the common ground can be found.  

What are the implications for running a school system?  What are the implications for every school, for every level of school and blending it into a system that’s connected and makes sense for improving the achievement?

Um, I really believe that ultimately, unless we have clarity at the national, state and local level in terms of what’s important, what do we need to be doing in terms of both the content and also the process, that we’ll, we’ll fall short.

We have policy made by amateurs.  Um.  They went to school and therefore they’re expert on the, on the process because they received it.  Now, I fly a lot, but I’ve never walked into the cockpit and tried to fly the plane, even though I feel that I’m a proficient flyer.  Um.  But I think we’ve got a problem because peop – everyone in the – in our society’s been to school and therefore they’re all some – they consider themselves somewhat expert – 

‘Cause I couldn’t agree with you more about policy made by opinion and subjective analysis.  However, the better we get at data driven policy making, then I think we see systems change based on something that’s more empirical.

 [00.08.35]

And I was wondering from anybody in the panel, or any of the neuroscientists here, just how important they feel it is for in, in the teacher preparation programs, for this curriculum to be introduced and at what level?  And, and what breadth and what depth?

So, I think that, um, neuroscience is a relatively new discipline and basically, it hasn’t been integrated into multiple curricula enough.  I mean, into the first grade curriculum, second grade curriculum on up.  Um.  Once you get to teacher education, there is a point at which cognitive development really is brain development.  And so it does, of course, make sense to be teaching brain development to teachers because that’s what they’re teaching.  They’re teaching brains inside our children.

Um.  Teacher education is my world.  I’m a teacher and I really think that teacher education has a major role to play in the kinds of things we’re talking about in educating youngsters.  One of the things that we are – our whole intent as is, I think, the intent of every teacher in this room, is to enhance student achievement.  To ensure that all students are able to function at their optimal capability.  

So how do we teach teachers to teach in ways they were not taught so that kids can actually learn?  And to me, that’s sort of the driving question behind the work that we’re doing.  Is that we’re trying to teach teachers to teach in, in new and different kinds of ways and I would absolutely argue that teachers do need to understand how people learn in order to teach differently.  

And what I find hopeful about the neuroscience is that no matter how old you are, what your circumstances are, that there’s hope that you can be helped.  Um.  And that’s why I think, think that work that you’re doing here is so exciting.  And people need hope.

We’re at that, in many cases, at the very first step.  But, we can already begin to see the steps that are needed from here to take us to where we want to go and if we don’t start walking in that direction, we’ll never get there.

The most important thing I think we can do in education, if I had to pick one thing, for some reason, I would say it’s public science literacy.  We’ve got to get the public on board.  

And the other major goal of the Science of Learning Center is events like today.  It’s to try to bridge this chasm that we’ve talked about so often today, between the cognitive and learning sciences on the one hand, and educational theory and practice on the other.  It’s going to take events like this for this to happen.  This event, with due respect, is not going to change the world.  It’s going to take many events like this.  We’ve seen something of the depth of the chasm today.  But the chasm has to be bridged.  

There will be successes and there will be failures.  But I think the issues that confront us are so important that we dare not, not try.  So, thank you.  

(film ends…)

[00.11.52]

PT:
Okay, so that’s where we were 2 years ago.  And uh, we said there would be many meetings and uh, you know, we, as I said last night, we all felt very good about that meeting.  A lot was accomplished, but we felt that um, there are many other steps and we could just do one meeting after another as Dr. Lightfoot from the National Science Foundation said, um, or we could really do something quite different.  And that’s where we came up with the idea of maybe doing a meeting that had a real goal for incentivizing major change systemically.  And we got, we got busy on really reading, talking to major opinion leaders, tapping our contacts in many ways and really thinking about what the next step would be.  I would like to say that for me, reading Michael Horn’s book, Disrupting Class, was a very transformative experience.  As a scientist for 30 years, I had been working on basic science in the laboratory, trying to figure out why it is – what the individual differences were between children who basically, um, did well in school, particularly in literacy areas and those that did not.  And, I’d done research using neuroimaging.  I’d done research with animals, um, to understand learning in the brain.  Had done a lot of research about the role of time and timing in the brain and how important it was.  And as I said, many – there’s a real gap between the children who basically process with dial up speeds versus those who process quickly and the highly relevant connection between them has to do with what their literacy and other academic achievement outcomes are.  We can predict this in infancy.  And we found in our, in our work that, as Dr. Merznik in the film said, that you can actually change this.  And that was the most inspiring and exciting event of my life.  

[00.13.53]

So then we went ahead and said how would we use this work?  We’d already done the laboratory research.  We’d shown in the laboratory that we could have major impacts on children’s speed of processing and that had major impacts on their language, spoken language and written language abilities.  So then what?  And we developed a company, Scientific Learning Corporation, and Bob Bowen is here, who is the CEO of that company.  And then the problems began.  Because it wasn’t so simple as if you build it, they will come.  And that’s when I really got the opportunity, I think the unique opportunity as a scientist, to see that what it is that scientists and even at the National Science Foundation and the National Institutes of Health think needs to be done to translate research that’s meaningful in how children learn into the schools.  And the reality of what it’s going to take to do that are extremely different.  There is a chasm.  So that’s when we really began to realize that we needed something different and reading the book Disrupting Class was like, oh, okay, I get it.  We’re trying to be very disruptive in the approaches that we’re taking within the public schools.  What we were saying is that schools are in the business of teaching children content and they, when you want to improve education in this country, or I think in general, we focus on improving teachers, teacher education, teachers’ abilities.  We focus on buying better and more efficacious curriculum.  We focus on assessment.  But what we have never really realized, because the science wasn’t there until quite recently, is there’s a third, very important leg of that stool.  And that is, that we can focus on improving the brain the child brings to the learning process itself.  

[00.15.37]

And so, um, that is a really unique concept.  It’s different.  And it’s disruptive because there’s no curriculum out there.  Everyone says, you know, that’s a great idea.  We can improve the brain of a kid.  But, tell me at what time?  Should I put it from 9:00 to 10:00.  That’s supposed to be reading time.  Should I put it from 11:00 to 12:00?  That’s supposed to be whatever.  Where do we put this?  And furthermore, how do you scale something up so that what you get in the laboratory can actually work in Mrs. Smith’s class in Toledo, Ohio or Mr. Jones’ class in Birmingham, Alabama?  How do you do that?  So that’s where we got the idea for, um, that a prize could be quite potentially useful for helping us to think more broadly and outside the box about what might need to be done to really disrupt class.  So, we’re very pleased that we have the opportunity to have Michael Horn with us today and he’s going to, I believe he’s next on the Agenda, right?  Scott’s next and we have Scott coming up and then Michael’s going to talk.  So then, I also had the opportunity to meet Jim Shelton years ago, and talk with him about our research.  And unfortunately, Jim has not – is not going to be able to come today, um, because of the I-3 work that’s going on just at exactly this time.  

[00.16.52]

But, through Jim we also had the opportunity right away to meet Scott and Scott’s going to tell us that – when I told Jim about what we were planning to do and invited him to come to this meeting and, uh, he said, “You just described my job description.”  So, um and we’ve been – we’ve had the for – we’ve been fortunate to have some very in depth conversations with Scott and Jim over the phone over the last several months in planning this meeting.  They’ve been influential and instrumental in helping us select some of the people for the meeting.  So, uh, Scott’s going to tell us a little bit about what they’re doing, or a lot about what they’re doing, um, in the area of innovation from the federal government’s perspective.  And then after that we’ll hear from Mike.  

[00.17.38]

Scott Pearson:  I wonder if we should go around and have everybody –

PT:
I think we want to do this first and then we’ll go around and

SP:
Okay.  

PT:
Okay.  ‘Cause I think it will -- 
SP:
Because I’d – at some point I’d like to know about everybody and get perspectives.  

PT:
Would everyone prefer to go around first and sort of talk about what they’re doing or, would you?  It’s fine.  
SP:
Whatever you want.

PT:
So, we have our bios on everyone, but uh – ‘cause I thought we were supposed to also say which of the questions -- 
??:
Yeah, and, tell us what question you picked?  
PT:
Okay, well.

??:  
Or, if you have a new question.  

PT:  
Or if you have a new question.  Yes, oh, that’s the other thing.  We felt that we needed somewhat of an agenda.  But we didn’t want to make the agenda, um, so set and rigid that we didn’t really benefit from the creativity, um, so be – we are, we are very open to people saying, you know, we don’t think that these questions are the right questions or in addition to these questions, there’s some other questions that we need to address today.  So, um, if you’d like to do that, we’ll start with Bob.  (laughs)
Robert Bowen:  Oh no.
??:
Good. 

PT:
Yeah.  

RB:
Okay, so what am I supposed to tell you a bit about?

PT:
Just yourself and, you know, what your interests in this topic are and --

[00.18.47]

RB:
Okay, well I started my career as a high school math teacher, so right there is the beginning of what is interesting me about this.  My first teaching job was high school mathematics.  I had 175 students, five preparation and I coached two sports.  So the first thing you learn, or I learned, maybe everybody else knew this at Vanderbilt, but I didn’t know this, I thought I could teach all students mathematics and I could individualize the curriculum.  And the first thing I found was that the productivity models in American education are broken.  They don’t work.  It’s not a possible task.  I don’t care what kind of skill you got, and there certainly were better teachers than me, but it doesn’t work.  And I don’t believe that those models have dramatically changed.  I think teachers face an impossible task what we’re asking them to do is to teach all learners.  I had students who were merit scholars.  I had high school students in physics who could not read.  I didn’t know what dyslexia was.  I have found out now, but _____ learning.  So my career has been driven by the pursuit of trying to find ways to alter and change those productivity models.  Kind of led me to district school administration, to McGraw-Hill where I had the good fortune of eventually running all of the education businesses, post secondary, K-12 and corporate training for McGraw-Hill and from there to NCS which was probably they do 70 – they did 50% of the state of – I think still do under Pearson – 50% of the state assessments, but all kind of educational enterprises and we were bought by Pearson, I retired and fortunately or unfortunately, I met Paula Tallal and a lot of other people and got sucked into an amazing body of research that I wasn’t aware of.  And it was a great example of bringing true technological innovation to this difficult problem of productivity and it explained a lot to me about what I had seen many, many, many years ago in the classroom about the challenges of, um, of learning.  And why, for instance, not just the kids who struggle, the kids who couldn’t read in high school, but take the kid who is a straight A student, valedictorian who can’t get the test scores to get into the top schools.  Now how can that be?  How can you not get – that’s, that’s not possible, right?  And I coached those kids, etc. and I understand that.  Well, I understand that better, right?  They were hard workers, they were dedicated, you gave them time they could do anything, but you put them in that timed environment, it was a problem.  

[00.22.03]


And it wasn’t test anxiety, it was the speed at which they could process.  And they had limited and accuracy after _______.  So it was an amazing body of research.  We had a lot of fun, but we should have had Michael and Clay Christensen’s book earlier.  As long as I’d been in the market, I knew if you build it, they wouldn’t necessarily come, but this was so powerful I didn’t believe it, um, and a lot of progress has been made, but it’s amazing how much of this science and research has still not found its way into the learning process.  So my big question still revolves around, how do we alter the productivity models in education so that teachers and students, that it is realistic.  So that we truly can individualize the learning environment for all students, regardless of where they are – at the top end of that spectrum or they’re struggling with the basics.  
[00.23.10]

Matt Chapman:  My name’s Matt Chapman.  I’m with the Northwest Evaluation Association.  Excuse me.  In terms of what we do as an organization or an educational services not for profit, that provides, among other things, computer adaptive assessments for children on an interim basis.  So you take a test three times a year, the computer adapts in the sense that if the kid answers the questions right, then the next question on an individual basis, is a little harder.  You answer it wrong, it’s a little easier.  So using technology, the test actually goes and finds where the kid is and then measures that progress against a very, very stable – it’s been over 25 years since it was developed – a very stable, equal interval, linear scale similar to what we all do with kids.  You know, you back them up against the, usually in the kitchen and you measure how tall they are and then, you know, in the teenage years you, you know, go a week later and they’re two feet taller and stuff like that.  And as with the growth physically that children have, we have validated, and again to a point that was made earlier, no surprise, but we have validated the fact that children do not grow in a linear way.  And I think that’s a very, very important thing for the conversation today because I believe that a great deal of the structure of education has, in fact, been made under the assumption that a kid is going to grow in a linear way from the second grade, to the third grade, to the fourth grade, I would actually challenge anyone to find a child that has done that in a linear bid.  That kid probably has, has got issues.  So, the, uh, so that’s kind of what we’re about and we provide a lot of research, a lot of professional development around that, a lot of our research is policy based in the sense, for example, of evaluating the performance of the No Child Left Behind, we also came up with the Duh Moment that the accountability under that law is illusionary at best.  And, you know, the study’s entitled The Accountability Illusion and so, as we look at these issues, it’s really a focus in on really providing kid centric education with comprehensive and accurate data.  

[00.25.23]


Now, in terms of the questions, I came to the second question because of my own background, I’ve only been doing this job for a little over three years.  I come out of a background of practicing law in a regulatory front, running a software company that sold regulatory software to the banking industry and really, what I’ve done in my career, the uniting thing to the extent there is any, is organizational development.  And what I believe is that – and what I think I’ve learned from observation and also from a fair amount of reading, is that if you can come up with engagement, you probably have a big huge part of the problem solved.  So, as to question 1, I’m one of the fawning admirers of Disrupting Class which I think, kind of really, it’s not complete yet and that’s why I’m glad Mike’s doing the Institute and all of that ‘cause there’s much more to be done, much more to be learned, but I think the foundation is there in answering the first question of what, what would the education look like.  What I think is most interesting and because of what I do in my day job and what I’ve done for a lot of years as a volunteer focused on street kid issues, is to focus on the second question.  And the second which is really, how might we measure this?  And, uh, in terms of the very mean comment last night of why don’t you all think about this before you go to bed, uh, the process is one in which I actually did that, so thank you for the lack of sleep, uh, the, the result of which is, I kind of went the following process, for those of you who are neuroscientists and all that, uh, I finished watching MSNBC to celebrate because I’m a commie, pinko liberal, the process of the health care.  And that got me to thinking about how focused the Obama Administration and Speaker Pelosi, in particular, were on that particular issue and then I got to thinking in terms of focus, of course, of the movie City Slickers which is one of my very favorite movies and Curly, for those of you who know the, the movie.  And Curly’s great line is, find that one thing.  And that’s when I thought, well okay, what would the one thing be for purposes of education, if we’re really going to try to do this?  And so, my thought, and it’s an incomplete thought if it’s a good thought at all, is I think that in engagement of the student is the key.  Because I know from my own kids, they’re very different, but they both – and thank heavens – have been engaged in education.  I know from kids that I have mentored who are street kids, that if in fact, you can get them to be engaged, it really doesn’t matter, I’m gonna argue for, just to make the point, how much or, excuse me, it doesn’t really matter whether they are engaged in sports or, in my case, when I used to a, you know, once a week, go serve dinner to a bunch of street kids, being a geek, I played chess with them.  Uh.  And incidentally, street kids are pretty smart, by the way and they can give you a pretty good game of chess if you teach them how to do it and they would get engaged around that exercise.

[00.28.32]


My suggestion that we ought to at least consider or, is that we ought to at least consider measuring the engagement of students and focus much more on whether they are, in fact, part of the process and it might be an interesting opportunity to combine some of the scientific learning that we have so well represented here with some of the educational expertise because I believe that if a kid can remain engaged throughout her or his educational experience, we’ve won the biggest part of the battle.  
PT:
I forgot to ask that everyone be sure and speak into the microphones when it’s their turn.  
[00.29.12]

Esther Wojcicki:  Okay, so I’m Esther Wojcicki and I’m sorry to have missed the big party last 

night.  But I, um, I teach english and journalism at Palo Alto High School and I’m teaching – I teach full time.  And um, in the program that I just read right here, it says that I’m – have 350 students, 350 journalism students and two additional journalism teachers. I guess I must have sent you an outdated bio because actually I have 500 now.  And five publications and four additional journalism teachers.  So the question is like, what’s going on at Palo Alto High School that all the kids are electing to take a writing program?  When across the nation, nobody’s doing it?  So, I agree with what Scott just said, or Matt, um, engagement is the key.  So how do you engage them?  And my theory is on, at least in this journalism program, is you give them freedom, freedom of the press to write about things that matter to them.  And that’s how I’ve managed to get kids that are – would never be taking a writing program to take a writing program.  So we’ve lear – we have six different publications.  We have three magazines, one newspaper, a web site and television.  And the kids talk about sex, they talk about sexting, they talk about abortion, they talk about things of importance to them.  They obey the same rules for decency as the professional press.  No libel, no obscenity, to inciting to riot.  So, um, this is the main thing that I’m very interested in.  And, um, so my idea – it says what would constitute an ideal education?  Ideal education is to make the curriculum today relevant and today it is not relevant in most of the high schools around the country.  And we really need to do something to make it relevant.  So, I’m proposing a curriculum that actually teaches kids how to use digital media and not cuts the digital media out.  

[00.31.34]

I don’t know if you know that in Los Angeles public schools, the kids are all in what I call airplane mode, so they walk in through metal detectors, they turn off all electronic devices.  They sit and face forward for 7 hours.  This is not education.  They’re not allowed to interact very much.  They’re supposed to be paying attention, writing down whatever it is that they see or what – on the blackboard, they’re supposed to regurgitate.  That is not a way to do it.  And also for math education, we were talking about over here?  How about having them do something that’s project based?  Maybe that would engage them.  You know, as opposed to just learning routine things.  Although, I think what Leon is doing over in Chicago sounds great.  You take the kids – well, that’s another entire thing, but um, if you keep, if you can keep them for longer than, you know, one class period, if you can keep them engaged in, like, a whole day or maybe even, um, a whole day and a night, or maybe, you know, residential programs, that would probably make a huge impact on kids that don’t have a really good, um, home environment.  Which is a lot of the kids in the inner city area.  The big problem.  So, um, that’s my answer to the question.  Was I supposed to do anything else?  
Ramon Cortines:
No, let me say that’s a broad brush of LA.  That’s not all kids in LA.  

EW:
That is not all kids in LA?  No, that’s, no but that is a lot of kids in some areas in LA.  And that probably needs to change.  
RC:
Right, but don’t broad brush people that are making a difference and that there is a great deal of critical thinking going on in many of the schools.  

EW:
You know, have you read this book called Stuck in the Shallow End?  

RC:
Ma’am, I run the LA schools.  I know what I’m talking about.  

[00.33.29]

EW:
All right.  I’ll be happy to talk some more, you know, I, I think this is a problem that we all need to work on together as a team and, you know, if we, if we don’t work as a team, then we’re gonna have – then why are we all here?  Right?  So there, I do have some insights into some of the LA schools, so some of the teachers that were in the Palo Alto School District have gone to teach in the LA schools.  This is where the information I get comes, or I have comes from.  And then also if you read Stuck in the Shallow End by um, her last name is Margolis, and she’s at UCLA, she did some incredible research in the LA public schools that show that those kids, a lot of them, are stuck in the shallow end.  No matter what we are doing to try to change it and we need to, we need to disrupt, okay?  We’re gonna have, um, we’re gonna be talking about that, so we need to, we need to disrupt some of the things, okay?  So maybe it’s not all LA public schools, which I’m sorry, you know, I was not trying to say every single school has a problem, but there are plenty of schools that still have a problem.  Otherwise we would not be here today.  
RC:
Agreed.

PT:
And not just LA.

EW:
Yeah, actually it isn’t just LA.  Right?  It’s all over the country.  So what is our dropout rate nationwide?  It’s like 40% in the, in the 50 largest American cities.  
RC:
But you didn’t recognize that LA is the only city in the, in the state, its dropout rate went down this year.
EW:
I didn’t know.

RC:
I just want an accurate picture when we talk about urban cities and children of poverty.

Nelson Broms:
And the difference between today on the ground with about 15 or 16 million kids, that’s a population greater than some members of the United Nations, more at risk.  That’s a big number and that’s today ______.   
EW:
Well, today we have – 

NB:
I’m talking about today and I think the substance of what we are gathered here for is probably generation alone.  To get to have real effective numbers.
EW:
Right, but we have 7,000 kids a day or a week, 7,000 kids a week dropping out of high school nationwide.  All right thanks.

[00.35.596]

Roger Bingham:  Okay.  Yes, well here I am in this estrogen pocket.  (laughs)  Um…So, I’m Roger Bingham, I’m co-founder and director of The Science Network.  I have one foot in neuroscience -  

??:
Bring that a little bit, please.
RB:
Yes, I have one foot in neuroscience and one hand on the mic and one foot in the communication of science which is very important to me.  This, um, I use as a model Jacob Bronowski, who is the deputy director and one of the founding fellows of this place and with Jonas there who’s watching us all and seeing whether we’re doing good.  Um.  I – as I said last night, I actually didn’t want to follow Teri’s initiative to think about the thing, um, so I’ll – I want to wait to see where we go on that.  I’m sort of -- 
??:
You have a fresh brain.
RB:
I’m sort of like the itinerant mathematician Paul Erdős who used to turn up at a new town, sit down and say, “My brain is open.”  So, I’m ready for hearing anything on this.  One of the questions that I ask people in going around collecting material for The Science Network is what is the – if, if President Obama said in his inaugural address that he’d wished to restore science to its rightful place, he did that without giving any coordinates.  And I’d like to know, I ask people all the time, what is the rightful place of science in a society which is now celebrating this year, its 350th anniversary of the foundation of the Royal Society.  Which is the first real instantiation of Francis Bacon’s idea of a community of scholars and they were dedicated to trafficking in one commodity only and that was light.  The light of understanding.  So, I spend my time asking people how they can solve that problem, ‘cause I think the science part of this, as Leon does, is a hugely important part of the problem that we’re going to have to address here.  

[00.37.55]

It seems to me probably that you have to learn to think like a scientist to become an artist in your life.  So, I think the science is just hugely important.  And I think that’s exemplified by a little quote that I like to sort of leave people with, with, with – from Lewis Thomas which I think exemplifies the bringing together of the sciences and the arts where he said that the capacity to blunder slightly is the real marvel of DNA.  Without the special attribute, we would still be anaerobic bacteria and there would be no music.  So, those are the kind of – that’s the context in which I try and operate in, in this, but I think the education – I’m looking forward immensely to getting some, some input from all of you.  So, Sally?
[00.38.42]

Sally Ride:  Okay, um, I’m Sally Ride and I became interested in science education, oh, probably 20 years ago largely as a result of going around and talking to lots of groups of, um, elementary school kids, middle school kids, high school kids, college, college students and, uh, and even adult groups of women.  And came to the, the realization probably a little later than I should have that in elementary school, kids really like science.  Kids are interested in science.  And the research bears that, bears that out.  But that starting in 5th, 6th, 7th, 8th grade, you start to lose the kids from science.  They start to disengage.  And you, at that point, start to lose more girls that you lose boys.  And you lose minority students more than, than white students.  And so, while a professor of physics at UCSD, I actually got involved in several grant based outreach programs and then decided to just try to do something that had a little more, more impact and started a company here in San Diego that focuses, that’s a science education company focusing on that age group of fourth through eight grade or so and we create school materials, school programs and perform teacher training all around that grade, that grade level, but the main philosophy behind the company is that, you know, we actually think that science is, uh, science is fun.  Science is interesting inherently and that science is really important for all kids, whether they’re going to go on to become scientists or not, just to become scientifically literate citizens is really increasingly critical in, in this world that the kids are going to grow up in.  And the issues in 5th through 8th grade or so, um, kind of boil down to is that the students, many of the students, don’t think that science is relevant to them.  They don’t think – they don’t see it as a way that they can help solve problems that relate to their community or their region, um, they don’t really – they, in the abstract will tell you that science and technology are important, but then they’ll say, but it’s not important for me.  It’s not important for me to go on in it.  Science at that age is not considered to be particularly cool and there’s nothing more important when you’re 10, 11, 12 years old than to be doing things that you think your peer group expects you to be doing.  And students see this as something, you know, when they look around and look for examples of scientists, engineers, technologists, they don’t necessarily, the images that society is projecting to them at that, at that stage, are not people that they can relate to particularly, you know.  An 11-year-old girl may not aspire to be somebody like Bill Gates or Albert Einstein.  Just that, that image of the scientist. Science is really hard and kids, kids tend to, to disengage from that.  

[00.42.03]

So, that’s, that’s kind of where my focus is these days and happily, I left the dinner last night before I got the assignment so I, I got a good night’s sleep, Roger.  Um.  But, you know, I, I really agree with, with Matt that engagement is the key.  If you can get kids engaged in something, you know, in our cases, just get engaged in some area of science that they find interesting and make that connection for them, that it really is relevant.  You know, it’s interesting stuff and its relevant to them and by the way, here is a path that you can follow that kind of looks, looks like a path that you can conceive that would allow you to, to follow that path, you know, to get into science or engineering or math, you know, if you so choose.  But, in any case, it’s a, it’s totally relevant.  So, you know, I’m in the camp that says engagement is absolutely critical, particularly at that relatively young age.  ‘Cause otherwise, if you don’t get them then, it’s very, very hard to get them back.  
[00.43.19]

Camilla Benbow:  I’m Camilla Benbow and I’m Dean of the Peabody College of Education and Human Development at Vanderbilt University.  As I was talking about a little bit last night, Vanderbilt is the only top 25 university that offers teacher education programs at the undergraduate level, masters level, of course Ph.D. and Ed.D. levels too and we do it all in early childhood, elementary, secondary and special education.  I’m very proud of the fact that we have that engagement because so many of the top schools of educat – top universities in this country have abandoned education.  And we’re one of the ones who have a strong commitment to it.  So, we do that, but I also like to speak to the – we have a very huge research profile, too.  So we’re not only trying to educate the leaders for tomorrow’s schools, but also create the knowledge to make schools more effective.  Personally, I come out of working with mathematically talented kids, scientifically talented kids.  I’ve been working in those fields since 1976.  Started off trying to work with what kinds of interventions to keep these kinds of kids engaged in the math and sciences ‘cause many kids that their passions for math and science, as Sally was talking about, gets snuffed out in middle school often.  And we wanted to keep them engaged.  If we could get them to the university our thought was, (laughs) then they’d be okay.  We worked on that and that led to these talent search programs that are across the country.  I work with Julian Stanley at Hopkins that led to the talent search programs that are at Duke, at Northwestern and so on.  They cover the entire nation, 200,000 kids participate each year.  About 75,000 kids participate in the various summer programs that are associated with it.  We work as a supplement to school, not a replacement to school, but as a supplement to help serve these kids.  My role in all this has been actually to do the research and evaluation so we are tracking these kids throughout their adult lives to see what happens to them.  What is the impact of these interventions?  What works best?  How do you develop stem innovators?  We take kids who are bright, passionate, some become stem innovators, some become excellent stem professionals.  Some go on to that next level and become, say the _______ that earns the field medal.  What are the factors that lead to that?  So I’m interested in talent identification, but even more so in talent development.  But not just for school based learning.  But out, way out.  So we have data on these kids at 12, 18, 23, 33 and we’re collecting data now on them at age 50.  So, it should be very interesting.  

[00.46.04]

Let me just say I actually, I actually thought about number 2, the question number 2 that you asked about, the measurement.  Because what we’ve seen in education today is that what we measure is what we get.  So, if we could get, if we could figure out to measure something that we really care about, then, then it’s great because then we will align.  We can see that.  Let me just also say that, okay, I’m coming out of education.  I am not (laughs) as people know me, I’m not hesitant to change.  I’m not hesitant to take on controversial topics.  My background is full of that.  (laughs)  And, but I think there’s a word of caution here.  If you look at the history of education, it isn’t that education isn’t willing to take on new ideas.  The problem is that we take on fads and ideas that are based on beliefs rather than on evidence.  Or take ideas that are not ready yet for implementation and we start applying them.  And so we waste a lot of time.  Um, you know, and there’s also the school wars that go back and forth.  What is important?  Outcomes of education.  So, I like to say, as we think about this, it – don’t, it isn’t one thing.  And let’s move away from I believe to, let’s look at what the evidence – try to look at that.  There’s not enough evidence in education to be able to guide all decisions.  So some of those things we have to do for best professional judgment.  But, let’s, let’s try to separate when we speak from evidence and when we speak from judgment, professional judgment.  

[00.47.44]


The second point that I’d like to make is running schools is a very, very complex thing.  There are many factors that impact on school success.  I, I brought – I was reading this on the plane coming here.  This is a brand new book coming out of 2010 by Tony Bryk and colleagues, John Easton, who’s now the director of the Institute for Education Sciences is the co-author, that talked about – and Tony Bryk is now the head of the Carnegie Foundation, and it talks about organizing schools for improvement and lessons learned from Chicago.  It’s a great book.  I recommend it.  But, let me just end it – engagement is one thing, I agree.  It’s really important.  It’s what we’ve worked on.  But it’s just one of the things you’ve got to work on.  And I thought, you can’t see it, I know, but (laughs), but let me just say that when we think about the classroom instruction and learning in the classroom, you know, it is really gonna be affected by the professional capacity of the individuals in the schools.  The school learning climate, you know, in terms of safety, the expectations, peer academic norms.  It’s also gonna be affected by peer, parent, school, community ties.  I think they put a – they summarize it really nicely.  That’s why I kind of brought it here.  And also, the kind of resources that the schools can provide.  And, you know, it is a very complex thing.  So let’s not focus on one thing, student engagement.  It’s important.  Absolutely.  But if that’s all you work on, you’re probably not gonna get a lot of traction unless you also work – and these things all interact.  So, this is a ver – running schools is a, is a very complex type of thing and the other part is that I think they make a very good point in here, is that people in poverty or in communities that are in poverty, they’re not all the same.  And some communities have more capacity than others to work with.  And you can create change in some places.  And you can – there’s a really good examples of change that happened in here and there’s sometimes where it didn’t happen.  But, anyway, um, so, I’m just stepping back and as we look at this X prize and think about it, I think we need to take off a piece of the puzzle, but we gotta realize that there’s just lots of things that interact.  And so much for a lesson from education (laughs).  I’ll stop.  (laughs)
[00.50.30]

Terrence Sejnowski:  So, my background is in physics.  So I grew up as a physicist, but I switched to neuroscience as a post doctoral fellow.  Worked at Harvard Neurobiology and, and I’m particularly interested in, in the area that helped pioneer science called computational neuroscience.  And what’s that?  Well, that’s an attempt to try to build computational models of how the brain works.  And what’s particularly fascinating about the brain is that it undergoes this very long process of development, much longer than with many other species.  And of course, that’s what education taps into, is the fact that your brain isn’t – doesn’t come out of the box fully formed.  It comes with the ability to interact with the world, to be able to adapt to the existing environment which is uncertain, so it’s something that has to be based on probabilities.  You know, the baby’s brain has no idea what language group it’s going to arrive in, but it has the capacity to absorb whatever language that’s going to be.  Or the cultural norms.  Or the school it happens to be put into.  So, there’s a tremendous amount of plasticity there and that’s really, I think, what neuroscientists can bring to the table, is understanding the, the ways in which we can mold that plasticity, give that plasticity the opportunity and the right environment for it to be able to grow, which is not a linear process.  No, that’s one of the lessons from biology, is that things happen in spurts when there’s – something clicks in the brain and suddenly, one day you didn’t get it and the next day you can.  We don’t understand what happened, but something really important happened.  

[00.52.21]


So, this last summer, I wrote a review paper that appeared in Science with the pretentious title Foundations for a New Science of Learning.  And in some ways, this was a, an attempt by my co-authors and I to be able to, you know, explicate the hope that we had as directors of Science of Learning Centers and I should say that the – my co-authors were Andy Meltzoff and Pat Cole who are at University of Washington who study child development and Pat studies development of language and Javier Movellon who you actually saw yesterday in the video, he was the one who has developed Ruby the Robot, brought it into a preschool, and has figured out how to get the robot, the children to interact with the robot in a productive way.  To get their attention and to be able to help them, guide them toward learning at that level, including new languages, by the way.  But, in the process of putting together this review, it became clear that – and, you know, some of the new things that we’re bringing to the table, it’s not just neuroscience, but machine learning.  A big, a really big development has taken place in the last 10 years is the fact that we now have huge databases through the Internet and we can exploit that with machine learning.  So this is taking computer algorithms and use them to sort through all the data and figure out, you know, what are the underlying structure in the data that allow us to, for example, pick out trends.  Google is exploiting this.  All of the major companies, um, I’m the president of the Neural Formation Processing Systems Foundation that runs a meeting in Vancouver once a year in December.  A thousand people show up for that and it’s – a thousand researchers, industrial researchers from Google and Yahoo and all the major companies and I think this is something that can also be applied to education.  In other words, tremendous amount of data that’s flowing in now.  We have computer databases, Science of Learning Corp. has figured out how to do that.  I think we ought to be able to exploit that in helping individual kids in a lot of other areas.  

[00.54.50]


Now, in thinking about – I did take my own homework last night and I did think about it, um, and it seems to me that the really tough nut here, I think the most important thing we can accomplish today is to, is to – this issue of evaluation because I think without that, you really aren’t, it’s a non-starter.  And we have to be creative about it.  I think it’s just, you know, taking tests is the traditional way of doing it, but there has to be some other way of doing it and it’s clear that if you have the right evaluation, way of evaluating, if we, if you know what it is you want to – I’ve forgotten who said this, but we may not even know yet what the right thing is that we want to evaluate.  So, I mean, that’s really why we’re here is to figure out, you know, what’s really the important, um, not necessarily being able to perform on standardized tests, but to – learning how to learn.  How do you, how do you assess the ability to learn how to learn?  I don’t even know how to express that, but I think we should, we should approach that.  

[00.55.53]

But I think the most difficult part of it is going to be the scaling part, because there are tremendous number of dedicated teachers out there and dedicated educators who have come up with things that work in their own classroom, in their own school districts.  But, for some reason, we can’t scale that up.  There’s something wrong with the system.  Either it’s not possible or we’re not doing it right.  What’s wrong?  What’s – we have to break this barrier and, and that’s why I think this prize competition may be so important because I think it really is the scientific method.  And what is the scientific method?  First of all, come up with a good question.  And that’s what Francis was telling us yesterday.  We have to come up with a good way – a good description of what it is we want to accomplish.  It has to be specific.  It has to be do-able.  And that’s exactly what a scientific question is.  And then we have to search for good solutions.  And the beauty is that in science, it’s not top down.  There isn’t anybody legislating the solution, every scientist gets to have their own crack at it and the solutions compete with each other and they bubble up and, and they – it’s selected.  It’s sorted out and from one generation to the next, the best solutions are passed onto the next generation.  We need to start that process somehow in education.  Instead of having, you know, a lot of fads flowing through the system, we need to find out which of them actually have some benefit and which can be scaled up and, and that’s why I’m here.  

[00.57.37]

Francis Béland:  Thanks Teri.  You’ve all heard me yesterday.  So I won’t go too much this morning.  But at the end of the day, two things I’d like to just mention.  Repeating myself from yesterday, you get what you incentivize.  And if you ask the right question and you put incentive in the right place, you will get major breakthroughs and I think that’s the major question we all are asking ourself today, is what are we going to incentivize?  And part of the answer is in the metrics.  You cannot – and Camilla you just said it perfectly, you can’t improve what you don’t measure.  So what is it that we’re going to measure and what is it out of what we’re going to measure we’re going to incentivize to improve?  And I think that’s, that’s going to be key to our discussion today and I’m going to keep my opinion on the metrics to a bit further down because we have a lot of prize ideas that bubbled up last week, so further on during the day, I will, I will bring those up during the conversation when it’s apropos and it would be out of context right now as an introduction.  But I do keep – I do believe for this to be – for a prize, any kind of prize in the education system, it has to be based on metrics.  If we go into more of a systematic social prize, that we can’t, we can’t measure and we can’t scale up as Teri well mentioned, scalability is important, um, we’re not going to be successful.  We’ll have a very, we may have a successful prize, but we won’t be successful at changing the education system or the education issues that we’re facing today.  
[00.59.08]

Eileen Bartholomew:  Good morning.  My name is Eileen Bartholomew and I would just like to state for record that Francis stole my answer.  (laughs)  I work with Francis in prize development.  I’ve been with the X Prize Foundation for about a year.  Prior to that, I was a consultant primarily to the life sciences industry.  And I think where education and science is interacting and where a lot of our prize areas interact is something that I’d like to bring as an exemplary comment to start with.  For me, it is the metrics.  It is all about what you measure.  And in the development of some of our other prizes, and I’ll take the health X Prize, for example, today, we don’t measure health.  We measure disease.  We know how sick someone is.  We know when they get sick and we know how to treat that disease.  What the health X Prize tried to do is turn that metric a little bit on its head and say, what defines health?  What defines wellness?  And the premise of that prize is also a systems based prize.  Where you actually execute, create a metric and execute that in a community of about 10,000 patients.  And I see a lot of similarities in that.  So, I’m – what I’m looking forward to hearing here from this group is what are those metrics and how can we use them to create a competition?  And I want to use those words specifically – metrics, plural.  I think there are many, many competitions in the educational landscape.  And I’d like to see as many of those bubble out of this discussion.  There is no one silver bullet.  And number two, competitions.  There are many types of competitions.  The perspective we’re gonna bring to you today is the X Prize competition, but there are many other incentive models out there that could apply very well here.  So I’m hoping to elevate that outside of just X Prizes and outside of just one particular competition.  
[01.00.45]

Joseph Wise:  And I’m Joseph Wise and I’m sort of stuck on the Dean’s comment about evidence and beliefs ‘cause I think that is really huge and we ought to be thoughtful about dividing those things.  So I finished two -- service as superintendant in two different urban school districts and then ran Edison Schools in 18 states.  And I can share that Paula’s comment about it’s not just in LA, it’s in all 18 or 20 states where I’ve worked, including the school districts where I feel like we made a lot of progress and I’m spending almost all of my time now, I just finished a book that took me 7 years to write to help those who are responsible for coaching teachers, um, so master teachers and principals, how to be better coaches to teachers so that we use science to improve their art.  And it struck me in the 7 years of work that my, the biggest job, the biggest value add was for me to help us sort through the garbage because a lot of our research is nothing more than Wiki or tabloid or your grandmother’s recipe book and we know how to sort through quality research and real evidence and peer review versus a lot of other things that we take time to learn and we needed to get our act as coaches together if we wanted teachers to improve their act.  But, so where I want to go with beliefs is – so I have a faculty of six who spend their time doing the training with our work in, in also about 20 states and it’s interesting, this faculty, to become part of our faculty, you have a great depth of teaching and learning knowledge and a great platform from which to use our materials and every time our faculty is together, we always get into this set of beliefs based on the evidence we’ve looked at.  And so all these folks, if you think about the demographics, so, racially, culturally, geographically and on gender basis, we are wonderfully diverse, but we’re all in that 20 to 30 something year range in experience and our beliefs always sort back to, this, this became a big mess on our watch.  At least we can help get it to the next level and we believe that about the time Madeline Hunter left work, passed away, we stopped working really on the work and got into all of these fights and power struggles, etc. around the what in the name of accountability which absolutely is a good thing.  And so, I would say to all of us that we really do have a narrow window to make this great again and, and I think once upon a time, we were on a track to make it great, but a lot of work to do and I’m really excited about being here and, and seeing what we can accomplish as a group and help you.  Also, thank you for the opportunity.  
[01.03.47]

Nelson Broms:  I’m Nelson Broms.  My great idea coming from last night’s admonition and getting to my room by about 1:00 o’clock buddy time, after some food and drink, so at my age, I decided that the best idea was me, for me to wake up and I think this is one more wake up call.  Now, kids spend a third of their day, 30% of their day in our direct influence.  What do they do, here?  What do they do the other 70% of the day and it ends up being it’s the culture, stupid.  It’s the culture, stupid.  And I haven’t heard that word yet.  And we’re talking in terms of science when the culture itself is a great blanket that weighs down on our kids.  Also, the immediacy of electricity.  I use the term, Joey and I met when he came to Edison.  We took Edison private, by the way.  And we have about a third of a million kids under, under our direction.  And, so he saw that I got invited, uh, and when people, when people say, well why don’t we go around the room, kind of be quick about it, a couple of minutes and with some background, I’m here to talk about foreground.  I’m not here to talk about background.  We all have backgrounds.  God bless you.  What is this eclectic group going to have done in its 15 hours of meetings or whatever?  Okay?  Now, there’s a timing thing.  You’ve used the word timing time and time again.  There are 59 million kids in school.  There are 15, 16 million at risk today.  So how – what we’re talking about here is science education as it is?  Or the science of studying brain more than we have?  What I’m about to say is probably physiologically most incorrect, but I’ve said that the, the same blood that washes the brain, even given the blood brain barrier, washes the big toe.  Okay?  So we, brains we talk about are contained in that single individual.  I’m 90 years old, and we just had our first great-grandchild.  She is four weeks old.  What you’re looking at is a perfect ear and she’s just been popped out of that marvelous warm liquid environment for 9 months.  How does she know how to learn?  Tell me, you scientists.  How does she know how to learn?  You know, no really?  How does she know how to learn?  How does she know how to learn?  So we’re going to make science out of things, fine.  I have 7 years of active military, General Patton, all of that, okay?  What are we doing about kids and the bankruptcy now?  Bankrupt system.  This is not a system.  It’s a group of fiefdoms that talk to each other at the margins, tough each other at the margins.  We’ve got big problems.  So time is of the essence and time this group perhaps ought to be three different groups, five year thinking tomorrow in the middle and what real influence you have.  And the idea of this for profit activity, by the way, to issue an idea like what X Prize is, is marvelous.  Because business ultimately gets to throughput.  Now, at Arizona State and at Columbia when Michael was there, we created tech transfer systems and we, we machined that to an extent, you know?  Taking the brain power that we have and all these people more – writing for the, for the professional media and saying, okay, let’s see that you – wait a minute, let’s take that.  Let’s think about it and then do what they’re doing in trying to find ways to machine that into ultimate effect.  So, Matt, I hear ya.  And engagement, how do we engage?  We may need more acting school than we do pedagogy.  I might share this kind of private thing.  We are teachers college at Arizona State.  I’m living here.  Here I am, my wife is with me so we’re only leaving here at 5:00 in the morning tomorrow morning to go into Phoenix.  We intend that in the year 2011, we will have reduced the pedagogic content in our teaching by probably a third.  Really?  Really?  So I think that’s enough said.  What happened?  What pace are we working at here?  For what result?  You know?  He runs a big district, you run one school and your particular concern.  I think in time the, the – maybe we dissolve a group like this into about two or three and begin to get more focus on issues that they might be able to contribute to.  And Jonas Salk and I were dear friends and I used to see him here ______.
 [01.09.28]

Ramon Cortines:  I’m Ray Cortines.  I’m a disruptive educator.  And every day, I work at creating disruption within one of the largest systems in the nation.  I ask the questions, what if?  Why not?  How come?  I think we have to do that, but I think the reason I’m here is because we have not put together how children grow and develop with the practice of education.  I look back at my own training and there was very little.  And so I think that we have the challenge, because the train is running down the track and we are looking at a new way, a different way, because we know more now.  And so I’m suggesting that there is an urgency, and there has to be, about what we now know about how children grow and develop and how you and others train us, educate us and not just we educators.  It’s the parents also.  Because the parents are the first teacher and so we need to look at that.  For me, my interest is the first question.  Yes, I’m very – anybody that knows me knows I’m interested in the metrics.  But I’m still trying to figure out and, what is the ideal education?  And I believe that it is a conversation that needs to happen on the national, with the state and the local level.  And I believe the Department of Education in pushing the issue of standards is not looking at federal, but national and then how do we take that from a state and local and put it together?  But, there needs to be a new training.  For us old people, I’m not 90, but I’m 70 –

??:
Neither am I.

[01.11.40]

RC:
But I’m 77, so this is the senior citizens corner here, uh --

(laughter)

RC:
I know.  

(colloquy, not transcribed)
??:
And I want my discount too.
(laughter)

RC:
But I think there has to be a sense of urgency.  We are never going to get it all right if we try to get all of the answers.  But we need to begin.  And we need to put together what you scientifically know how our children grow and develop.  And we need to make that a part of our preparation and then become our practice.  

[01.12.29]

Leslie Winner:  Hi.  I’m Leslie Winner and I’m the executive director of – is this on?  Can you all hear me?  Of the, of Z Smith Reynolds Foundation which is a North Carolina foundation.  I started my career – I’m very, I had a very different career path than the rest of you all.  I started my career as a civil rights lawyer and had some – did some work in education -- 
??:
This is a civil rights issue if there ever was one.  

LW:
Definitely.  Definitely.  Did some work in education, but mostly became immersed in education when I was elected to the North Carolina senate and became quickly the chairman of the education appropriations committee.  We did a lot of changing North Carolina education while Jim Hunt was governor and I was fortunate to be his little soldier in the state senate.  So I left there after 6 years and was the general counsel for the Charlotte-Mecklenburg Schools and then the general counsel for the University of North Carolina before coming to the, uh, Z Smith Reynolds Foundation where I do some education grant making, mostly in the areas of improving young teacher effectiveness and trying to retain them and trying to figure out how North Carolina can do a better job of producing school building principals who are capable of turning around and sustaining growth in high need schools.  But, lately and this feeds more into the question of last night, which I confess, I did not do last night.  I slept last night.  But, um, but I had a long plane ride, so I’d done it ahead of time.  I foresaw the assignment.  Lately, I’ve been doing a lot of thinking about our need to not only do a better job of teaching basics and stem and problem solving and analytic skills, but also integrating into that and layering on communication skills across all media, problem solving and creativity capacity, social skills of collaboration and empathy and that kind of thing, global and cross-ethnic awareness and competence and how are we gonna do all that when we aren’t even doing the kind of basic stuff very well and I see a huge potential to have the recognition of the need to do that, increase our achievement gap instead of decrease it as it should.  Because people will tend to say, oh, these kids in schools can’t even do the basics well, so we need to go figure out how to teach these other things in the schools that already have the basics down pat.  And, um, and thus widen the gap in a way that I think would be really a tragedy.  So, I come to all of this thinking that it is a combination of what we should teach and how we know we’re gonna do it and developing the, um, developing the metrics of how we know whether we’re doing it and developing them in a way that enables us to do it better is as much of the challenge as developing the content.  And how you really scale it in a way that decreases gaps instead of increasing gaps.  I think is a, is a huge challenge.  So, that’s where I am this morning.  
[01.16.28]

Gerald McElvy:  Leslie said she had a different background than, than most of you, I think I may have perhaps something of a unique background among this group because, while today I am president of the Exxon-Mobil Foundation, a position I’ve held for the past five years, I spent the previous 28 years working in the business, the business of Exxon-Mobil in a number of different capacities, primarily in the financial and general management area.  Perhaps my last business job was as the general auditor of the corporation.  Some call it the conscience of the corporation and, of course, we always introduce ourselves by saying, “Hi, I’m Gerald McElvy, I’m your auditor and I’m here to help you.”

(laughter)

(colloquy, not transcribed)

GM:
That almost never worked and, uh, perhaps even in my current capacity I haven’t shed some of the, the attributes and characteristics of my business training.  We are involved in a wide variety of activities all around the world.  We focus on communities where we have significant operations.  I won’t talk about the global activities, uh, other than to say that they’re very interesting and exciting, particularly when you’re working in countries where there are basically no services, little infrastructure, poor governance and a lot of oil which can then lead to all kinds of chaos and problems in the distribution of income that results from the production of the natural resource.  Here in the U.S. our focus is primarily education.  We do quite a lot in higher education, primarily through a very generous matching gift program, but in the K-12 system, for the past decade or so, we have tried to focus on math and science.  And promoting and supporting all of you who are interested in these fields, in particular the, um, and I’ll just use the word apparently or allegedly because sometimes the numbers you see aren’t always what reality is, but certainly we appear to be declining when we compare the performance of our young people against their peers in high performing countries around the world.  It’s a pattern we see because we look at the products of the U.S. higher education system to hire and we’re seeing a declining number of U.S. born citizens in the math and science related disciplines, the natural sciences and engineering, which are the life blood of our company, and increasingly, we’re having to turn to non-U.S. born citizens to satisfy those employment requirements.  Companies like mine will find the resources that they need, but when you look at it on a more country centric or from a country centric standpoint, it does seem to portend a future of declining standards of living in the U.S. if the higher wage, higher income knowledge base jobs increasingly are going to citizens of other countries.  Because of the Internet, you can do most of these jobs anywhere in the world.  They don’t have to be located here.  The income does not have to come to this country. 

[01.20.02]

We, um, I saw on one of the slides here, the um, I guess the report cover, Rising Above the Gathering Storm.  That report, I guess now, three or four years ago, was a bit of a focusing event for us.  I mean, it did somewhat galvanize our efforts much more.  We extended and expanded the work that we were doing.  We work with Sally on a program to help encourage more girls to be interested in math and science.  We work with a number of people, Dr. Bernard Harris, who is criss-crossing the country trying to excite and motivate middle school kids about math and science.  And I can say that in my, as I call it, my final stages of my business career, that, uh, that I’ve really gotten focused on the issue of the achievement gap.  And, particularly the math achievement gap because I think it’s important to try to focus your efforts because the problem is so large.  The tyranny of the numbers here in the U.S. were increasingly a majority minority country.  Black and Latino students, by, certainly by 2030, if not earlier, the two groups together will be the majority in this country.  We are generally failing to educate these students and this is an area where we need a significant change or, you know, we, we – the country will simply go down.  In Texas where I live, more than 50% of the new births this year were Latino births.  The dropout rate among Latinos is generously estimated at slightly above 50%.  Among African-Americans, it’s generously estimated at slightly below 50%.  The two groups together are roughly two-thirds of the Texas population.  By mid century, we’re looking at a work force where more than half of the popu – and by the way, about 25% of the white kids are also dropping out.  So we’re looking at a work force where more than half of the population will lack even the skills that we typically ascribe to that of a high school graduate.  So it’s, it’s our collective problem.  It’s not the problem of the Black community or the Latino community or the white community.  It is a broad problem.

[01.22.37]

Now, I’ll just kind of close with, um, because of the complexity and the magnitude and the difficulty of this problem and I’ll say, I’ve never worked on anything that’s been more difficult in all of my years working in the business and some of the most difficult parts of the planet, but we’ve – or I’ve kind of stumbled or bumbled into, um -- 
NB:
Bumbled more than stumbled.
GM:
(laughs) Okay that’s – he’s my mentor as you can see.  And, uh, and I think that’s – I think Nelson, I should, uh, thank for generating my invitation here.  I don’t really don’t know why I was invited, or Joey, I’m not sure, maybe he pulled my name out of a hat.  (laughs)  But we, we are, we stumbled or bumbled among the programs that we support into an early grade math program called Reasoning Mind.  It’s, uh, it’s very new.  I guess it qualifies as innovation.  It has had some early successes where we have already brought some schools in intercity Houston, in terms of the math performance of their fourth and fifth graders, up to the level of the best performing school districts in Texas.  We did this in 1 to 2 years.  We think there is applicability on a much broader basis.  We’ve actually already extended the program into Compton, California.  We just started in Oakland.  We’ve got some schools going in New Orleans, schools in St. Louis.  We just opened up about 30 schools in Dallas, Texas.  I’m frankly focusing all of my effort on it.  It’s kind of a – I’m a one trick pony.  I’m betting the rest of my business life on this to see if we can’t make a huge difference.  We now, we’ve gone from about 400 kids to about 18,000 kids in, in less than 3 years.  
??:
What’s the name of this?  

GM:
Reasoning Mind.  I think we actually hosted Michael Horn who has actually visited one of the classrooms.  I’ll be interested to hear what he has to say.  We’re partnering with the Edison Schools in St. Louis and I think we’ve had outstanding results from the project there and uh, I’m just hopeful that it’s one of the interventions that is focused, practical thinking about today as opposed to tomorrow because we have to do something with kids today.  I want to learn from the neuroscientists here if it’s in fact true that kids are about done as it relates to math education, if you don’t form the foundation by about the age of 10 or 11.  And that’s what we’ve been hearing.  So, if this is true, then much of our investment which goes at the end of the pipeline, is probably being wasted and we need to focus more on investments at the beginning of the pipeline.  So, thank you.  
Paula Tallal:  Let me just say that, from the scientific perspective, neuroplasticity, the ability of the brain to change through experience, lasts a lifetime.  So that’s the good news.  

[01.25.58]

Leon Lederman:  Hi, I tend to do things so as to save as much time as possible.  So whenever I see a questionnaire, that’s easy.  I say, yes, no, yes.  Or sometimes I say no, yes, no.  It dep – it’s random.  So…

(laughter)

[01.26.15]

Then other criteria will enter that force me to read the (laughs) the question which – I’ll get to.  But, um, I um, I’m a physicist and I spent some 30 years at Columbia University.  That’s on the East Coast, it’s near one of those big cities.  And there I taught physics and it’s a good, um, Columbia was a strong teaching institution.  Not all universities are strong teaching institutions.  Columbia was.  They, there was an insistence that you treat the teaching seriously and as soon you knew that was important, it turned out to be also pleasurable.  I mean, teaching was fun.  There was nothing like a class of 30 or so students at the end of the period clustering around you to say, “What did you really mean?” or, “Where can I learn more.”  You know, kids – you’ve evoked curiosity.  So, the teaching is part of my profession because that’s part of growing more physicists that will do stuff almost as useless as the stuff I do which is totally basic research.  It has to do with quarks.  It’s not gonna cure the common cold.  It may, but unlikely.  

[01.27.50]


Then there’s – so there’s a lot of the one and on that you do with a graduate student.  It’s like, um, the two of you and you’re, you’re really teaching each other and the, the experiment, the experiment doesn’t work, you blame the student.  You say, “C’mon, you’re a graduate student.  You want to get a Ph.D.  It doesn’t work.  It’s your fault.”  And he says, “You’re the professor.  You must know how to fix it.  I don’t know how to fix it.”  And somebody will walk past and say, “You know, it would work better if you put the plug in the wall.”  And we say, oh yeah, that’s right, okay, okay.  But I had, um, a lot of experience in the teaching and little by little, I really thought I was the oldest person here.  But I was discouraged (laughs) no I’m, um, I’m bordering 89, I think.  That’s right.  Anyway, um, it’s not – 

(laughter) 

When I heard there was prizes I, I, uh, 

(laughter)

You know, I say, it already takes me 46 minutes to transfer my medals from my jacket to the my pajamas every night.

(laughter)

Um…So I didn’t particularly think medals are all that much, um, and so I was – I’m you know, skeptical, but quite intrigued by the proposal that perhaps rewards of this kind can stimulate some sort of change because God knows how many people, all of you around the table and so on, have worked so hard for so many years and we have very little to show for it from the point of view of successful educational system.  We’re, we’re handicapped by our Founding Fathers and their almost infinite wisdom in leaving education as a local responsibility.  If they had done that with the military, we could have Minnesota, you watch the Canadians, you know?  And Texas, you watch the Mexicans and New Jersey, heck, with New Jersey.  (laughs)

(laughter)

[01.30.10]

But they did do that.  They were smarter than doing that, and so, but education is not received, I think, the national attention that it deserves and I think ultimately prize may – whatever it is that gets us on the road to a higher success in education, I think it’ll be, uh, it’ll be important that, oh, that this, this, this, uh, be pursued.  That any hope for major improvements ought to be pursued and so I’m skeptical, but very interested in how this prize situation makes a change.  Recently I was co-chair with a partner of mine in many educational things, Shirley Malcolm down at the triple AS, many of you may know her.  She’s very active and runs the education and human resources part of the triple AS.  And what – we were co-chairs and what we did was to say, let’s do research.  Let’s look at all the reports on education starting with Nation at Risk, 1983.  And we actually found all these reports and we started reading them.  We were amazed at how good they were.  There wasn’t a single report that was stupid.  It was, it was cogent.  It analyzed the problems correctly.  It suggested solutions correctly.  And it’s filed correctly in a basement in Washington, along with, you know, 30 other reports or so on.  Thick ones, thin ones, fat ones, skinny ones, profound ones, never stupid.  So the question is, why is it, if we know what to do, why aren’t we doing it?  That’s the issue and you’re addressing an interesting idea as to how to kick this into implementation, but that’s what’s failing.  What’s failing is implementation.  And if imple – and in – it seems to me, you know, the, this has to be a national thing.  I think whether it’s national standards, whatever it is, we’ve got to superimpose on, on the many, many local activities.  There’s nothing wrong with huge numbers of local activities which often will try new things and some of them will work and some of them won’t work.  But we need very badly, that this, and that’s what I think your prize will be a national activity.  And getting the national government involved and we see already that, uh, the present administration is certainly serious about education, whether they pursue all the ideas and the successful ideas or not, I don’t, I don’t know. 

[01.33.06]

I did a lot of things that are useful, I think.  We, uh, it was very easy for me to go see the governor of Illinois.  Not the one who’s in jail, but the one who is staying out of jail.  (laughs)  Jim Thompson was the governor, a five term governor and as director of Fermilab I had access to him and I said to him, “We need a, a Bronx High School of Science in the prairie.”  “Oh,” he said, “that’s a good idea.  How much will it cost?”  You know?  And so, we uh, he funded a, a survey and a bunch of meetings with business community that I embroiled in the sci – teachers in Illinois and we founded a – I decided that this would be the most useful thing we could do.  We founded a school for gifted kids.  ‘Cause Illinois was, you know, Bronx High School of Science and other schools in, in New York City where I grew up, you could probably detect this faint New York accent, uh, the, um, the school we started exists.  It’s called the Illinois Math Science Academy.  It opened up outside of Chicago about 15 minutes from Fermilab so if you want to visit, you can do a two-fer and visit the world’s greatest particle accelerator – well no, as of 3 weeks ago, it was the world’s greatest particle accelerator.  Now, our Europeans friends, but it’s an international collaboration and if you want me to tell you about the accelerator, (laughing) that’s a much easier subject to talk about.  But, um, the school, Illinois Math Science Academy, was founded about 22 years ago.  An empty school building somebody got the demographics wrong and it was an empty school building outside of Chicago.  And it’s a, it’s a school for gifted kids.  We survey the entire state.  We do the best we can to find the most creative children we can and all of you know the intense difficulty of distinguishing between a creative student and a student who aces all the tests they take.  There’s a difference and we try very hard to find that distance.  We try different colors of paper (laughs) that turns green if you’re creative.  It’s very difficult.

(laughter)

But the school, the school is fabulous.  The kids move in as – and live in.  It’s a residential public school starting in 10th grade.  So they spend a year at a normal high school.  They come to IMSA, they live in dormitories.  I’ve become convinced that one of the most pedagogically fruitful activities you can have is kids talking to kids.  Children, students talking – I shouldn’t say kids, students talking to students, explaining things to students.  Every time that happens in the classroom and I was advised of this by some Harvard physicist who said, “Get them to argue in public about a physics subject.  And they’ll, they’ll carry that argument outside the classroom and continue it.”  Because that’s the trick, I think, in teaching physics is to future chemists, politicians, even physicists, is that this is young students talking to one another fruitfully and dormitory is a wonderful place to do that.  So, if we were all billionaires, I would recommend that schools be, uh, be residential more often than not and probably to some benefit.  It might be sad for the parents not to have their children around a hundred percent of the time, but it also might be a relieving.

(laughter)


Okay, the – the school for gifted kids is a wonderful model.  It works.  We’ve had our 20th anniversary a year or two ago and the charter class all came together.  They were 38 years old, doctors, scientists, tycoons, businessmen, somebody who founded something called YouTube.  Their accomplishments as alums are awesome and so, that’s a good thing and we should have a school like this in every state.  We don’t, but maybe some day we will.  

[01.37.44]


The other thing that I was very active in which was, in some sense more successful, in some sense less successful was the teachers in the Chicago public schools, the Chicago public schools is a real challenge.  If you want a, a new theory of relativity, that’s a piece of cake.  Go to the Chicago public schools and you’ll meet your challenge.  Some of you know.  But, um, what I – what we thought to do, a group of us from Fermilab and University of Chicago and a few other places, the crucial thing there was, um, to do something about the poor training of primary school teachers.  Primary school teachers march out of their schools totally ignorant of math and science and they transmit their insecurities that result from that to the students and that’s terrible.  I mean, the students, if the student has a, an attitude which is negative towards the subject, they’re not gonna learn.  And so we said, this is the major problem.  So we, we raised money from donors and got a little money from the National Science Foundation, I believe, and the Department of Energy and we started a program for continuing their training while they’re teaching.  An extensive program.  Well where do you get them?  You get them after school.  You get them on weekends.  You get them in summers and we said, this was a, a proactive program to teach primary school teachers how to teach science to children.  I’ve got a lot of information on that and I must say, most of our material was stolen from the Lawrence Hall of Science.  

[01.39.32]

Okay, I’ve told you a glimpse of some of the things I’ve done and I’m looking with great interest on the forthcoming discussions of the prize.  

PT:
Okay, we’re really running way late, obviously.  But I think this was very useful.  I’m going to – I would just like to acknowledge that Dr. Andrea Chiba is sitting in and listening to the first parts of the meeting.  She is the science director of our Temporal Dynamics of Learning Center.  And we’re gonna, um, have to skip by ‘cause we have to get started on the formal presentations.  

[01.40.08]

Scott Pearson:  Should I jump in?  
PT:
Yes, please.
SP:
Okay, so just very brief introduction, my name is Scott Pearson.  I’ve been at the Department of Education a whopping six months.  I bring two perspectives to bear on this topic.  One is 15 years as a business person in corporate strategy and business planning.  So, I get incentives.  I get the market system and so this immediately resonated with me.  The second is as a founder and leader of a charter school network in Northern California that serves low income high school students with a college preparatory program.  I think I’d been at the Department about 1 month before I first came across the issue of prizes.  It immediately resonated with me and I really have become the internal champion for prizes in education within the Department of Education.  I have put together an internal working group, worked extensively with the White House, with other agencies, with outside foundations and so far, the principal result of that which I’ll talk about later in the presentation, has been a proposal as part of our proposal to re-authorize the Elementary and Secondary Education Act that would grant the Department of Education explicit authority to, to put together prize awards along with significant funding for that.  

[01.41.36]


So, this presentation tries, first of all to talk about why prizes then give some perspective about how we’re thinking about prizes and I deliberately have not put kind of where we’ve come out in terms of what our short list prizes are, because I don’t want to skew the discussion and I am very sensitive to what Francis said yesterday about sacred cows.  I really come here eager to broaden the discussion beyond the circle that we’ve consulted so far and am open and eager to hear lots of great ideas because we’re looking for them.  It’s not an easy area to design prizes for and we need all the brains we, we can to think about how to do it well and how to do it right.  So with that, why prizes in education?  So, what’s going to follow is a few brief slides of sort of the litany of what’s wrong in American education.  Nothing you haven’t heard, but it’s worth setting the context.  So, since 1970, real spending per student on K through 12 education has doubled.  Since 1975, we have essentially stagnated in terms of high school completion, college completion.  So we haven’t gotten anything for our money.  At least in terms of attainment.  Measured internationally, these are PISA scores for math and science.  We’re well below the international community of developed countries.  And we have a significant achievement gap between white and Latino and white and Black students that is large and grows as students spend more time in school.  
[01.43.23]


So, the President has set a couple of very ambitious goals for what we need to do in education.  The first is, is that a generation ago, we were the leader in college, in college attainment.  And we haven’t so much fallen back as I – the previous graph showed, we’ve stagnated, but many other countries have surpassed us.  And we’re now about 20 percentage points behind the leaders.  So, the first goal is to once again become the number one in the world in the percentage of population with a college degree by 2020.  And to significantly reduce gaps in high school graduation and college access and success so that we see success among children of color at equivalent levels of white kids.  So, when you look at what those goals look like compared to where we are, it’s not going to be achieved by incremental improvements.  It requires step order improvements in educational performance.  Massive jumps in high school graduation rates, massive jumps in post-secondary education enrollment rates and in post secondary graduation rates.  That’s not gonna happen by doing things the same way.  It’s gonna happen through significant innovations that are rapidly diffused and deployed.  And all of that takes place in a very, very difficult fiscal situation that I’m sure Ray, among others, can speak very eloquently.  The – any, any state here that is colored blue is facing education budget cuts, some of them extremely dire.  So we need to achieve these dramatic improvements and we need to do it in an environment of greatly reduced resources.  It’s a recipe for innovation or at least for the need for innovation.  And so, what – so, it’s imperative that we fill this innovation pipeline and that we fill it with things that can move up the uptake curve very quickly.  

[01.45.31]


So, we’ve talked about this over dinner and some earlier today.  There are significant barriers to prevent a high functioning innovation ecosystem in education.  The first is, is that it’s a dysfunctional business market.  Paula talked about that in terms of starting her company.  There’s different content standards, different metrics of success in each state.  There are not real incentives for doing things better, faster, cheaper.  You have highly decentralized procurement decisions.  You have insufficient tools for determining outcomes of investments and you have a low capacity for uptake of new ideas.  It’s interesting that we’re sitting in a center devoted to medical research.  You know, if there’s an innovation that comes out of the lab in medicine, somebody comes and finds a venture capitalist and starts a business and markets it and that is the, is a principal method of diffusion.  That method of a healthy for-profit business sector doesn’t exist in anywhere near the degree that you see in other sectors.  Second, R&D funding is woefully insufficient and it’s poorly adapted for education.  Camilla and I were calculating last night the total spend on R&D from the government in education is between 0.1% and 0.2% of the total sector.  So that’s, you know, an order of magnitude or more below what you see in other sectors.  So it’s, it’s too little, um, the funding is often very siloed and very prescriptive so it says we will, you will work on this particular area in this particular way.  And because of the problems we talked about in a functioning business environment, private investment is also limited and can be quite siloed.  And then finally broad adoption is rare and difficult to achieve.  Innovations often are not designed for ease of adoption and use.  They’re developed in a lab.  They’re often developed by researchers who are not as connected as we saw in the video earlier.  Not as connected to practitioners as they should be and, um, and so they don’t often jump that gulf.  
[01.47.44]


There’s a senior person at the National Science Foundation who refers to it as the Valley of Death between research and practice.  The adoption decisions are slow a bureaucratic.  The education culture often rejects innovations and those that are there fail to scale and sustain.  And there’s insufficient tools and technical assistance to support adoption.  So when you see a good idea, um, you know, if a good idea emerges in a school or classroom, who, who has the incentive to take that to other school districts?  And most good ideas, actually, don’t just – you don’t just plop them into a school.  They require significant work with the, with the teacher corps and with the administration to change practice and all those human capital issues really call out for a lot of technical assistance.  So prizes, well designed prizes, we think, are an important way to address key innovation barriers.  Not the only way, but we see them as an arrow in our quiver.  So, the dysfunctional markets, prizes can overcome that by setting clear standards and metrics on a national scale and setting clear incentives that can break through that.  And the design implications for us for prizes is, they need to be about driving common standards.  They need to build incentives that make the market and we need to set prizes that are really key to uptake, so that it’s not just about creating something, but it’s about creating something that either will be highly likely to be adopted or will be – or is, is adopted to win the prize.  

[01.49.23]


Second, the poorly adapted R&D funding that’s siloed and that has this gulf between researchers and practitioners, a prize can drive collaboration in ways that often grant programs cannot.  A prize can keep people focused on outcomes and on results.  And very significantly, prizes can draw all sorts of new entrants into the field who might not normally apply for an IES grant, or a National Science Foundation grant.  And so the design implications for us are to ensure that prizes produce usable results or profound changes and to ensure that the prizes are designed at the outset to facilitate collaboration.  And then finally, this difficulty in broad adoption.  Well, one thing about a prize is the competition itself can drive adoption.  That if you have the right incentives, it’s not just about creating the invention or creating it, but it’s about actually implementing it to win the prize.  And the best inventions can break new paths in adaptability.  And so, the design implications that we’ve arrived at are that participation prizes, which I’ll talk more about, can be very powerful.  That you need prizes focused on adaptability and uptake.  And you need prizes seeking breakthrough results that, that demand that kind of uptake.  So, the theme that comes again and again and again is that prizes in education can’t just be about good ideas.  They have to be about things that actually get used widely in the marketplace.  

[01.51.01]

Prizes, a little history, prizes have evolved considerably over time.  Pre 1990, the total kind of known purse of prizes was about $55 million dollars and 95% of that was recognition prizes.  Recognition prizes that highlight individuals or institutions for their past accomplishments, highlight best practices in the hopes that others will adopt them, focus attention.  Nobel prize, our Blue Ribbon Schools are another example of a recognition prize.  We believe that the barriers to adoption in education mean that simply recognizing best practices is not an effective way of pushing change.  No matter how much we shine a spotlight on something, that’s not gonna do the job.  So the, the field has moved considerably.  It’s grown and it’s, and it’s moved to inducement prizes where you now have six times, at least, the size of the prize purse and well over two thirds are inducement prizes.  And inducement prizes catalyze activity and bring new entrants to solve heretofore intractable problems.  They cause or incent collaborations or activity that would not have occurred without a prize.  They can fill a market gap to spur activity.  Some examples of this?  The Methuselah Mouse Prize for the first researcher who can develop a mouse that exhibits extraordinary longevity.  The Department of Energy L Prize for the first 60 watt bulb that only uses 10 watts.  And, of course, the historical Longitude Prize.  
[01.52.44]


There are a number of federal agencies that are currently using prizes.  So DARPA has, has several.  Two that I highlight here are the grand challenge and the urban challenge to create a driverless automobile through a variety of terrains.  The recent DARPA network challenge where they floated 10 red weather balloons around the country and gave a prize to first group that could identify the location of all ten.  The Automotive X Prize which the Department of Energy has helped to fund, that Francis talked about last night.  The L Prize that I just mentioned.  NASA has several centennial challenges.  An astronaut glove with superior performance.  A lunar lander for a rocket powered vehicle that simulate lunar flight and a robot to collect lunar soil, are three of them.  Most of them have either been successful or it’s too early to tell.  But one thing that’s significant and it goes to a point Francis made last night, is in many cases the prize is really just the, the ticket to entry for a winner.  Because there is then considerable procurement opportunities that follow.  So if you, you know, win a DARPA prize or a NASA prize, even if you’re a guy in a garage, you are suddenly somebody who has the opportunity to sell to a very large government contractor where normally that would have been much more difficult.  And so that, that follow on business is, is very important.  And we see that in most of these government prizes.  In the case of education, because we have 15,000 school districts, because the federal government does not spend money directly on things, you don’t have the benefit of that single procurer and it’s one of the, I think, challenges that we as a group face as we seek to design prizes that will truly provide the level of inducement that we want.  
[01.54.44]

We’ve come up with a number of criteria that we are using to think internally about prizes at the Department.  The first is to think big.  To use a prize or a suite of prizes to achieve breakthrough innovations or dramatic behavior change by institutions.  The second is to focus on inducement prizes.  The third is to seek prizes that can be won in 1 to 6 years and I’ll leave it to your imagination how we set that, that range of dates.  The fourth is to try to compliment, rather than duplicate our other efforts.  If it can be done with a grant competition, there’s no need to do it with a prize competition.  The fifth is that we want to promote new entrants or new collaborations.  And where possible, if a prize can capture the imagination of students and teachers, that’s so much the better.  We want to avoid kind of the, a lot of the pitfalls that we see in prizes that haven’t worked as well.  We want to avoid crowded spaces with lots of other prizes.  We want to – one of the lessons you quickly learn when you study prizes is that the design is absolutely critical.  The good idea is an important first step, but then the careful design and crafting of a prize is absolutely essential and if you don’t do it right, you can create gamesmanship, you can create perverse incentives, race to the bottom, things like that.  And we certainly want to avoid a prize that rewards existing players for doing pretty much what they’re already doing.  And that’s a big risk in education.  
[01.56.22]

And seventh, internally, we’d like it to align with our department priorities.  We have our four pillars around school turnaround, better use of data, teachers, um, we also have priority around college attainment, high school graduation and around early learning.  So we want – so there’s going to be a higher level of interest in the department around things that align around our top priorities.  But, we’ve also heard and are excited about prizes that aren’t necessarily in those areas.  And so, I don’t want to limit discussion for this group.  We’ve thought about three primary types of inducement prizes.  The first two are slightly different.  We see a slightly different versions of a similar thing.  A point solution and market stimulation.  The goal there is to create an invention.  A new way of doing something.  So, a point solution would yield a breakthrough innovation that can be widely adopted and a market stimulation would drive investments and high impact solutions where we find insufficient market incentives.  The difference we see between the two of those is that a point solution is asking somebody to invent something that we really have no idea how to go about doing it, or how it could be done.  So an example for that might be an automated tutorial system that matches the ability of a one on one human tutor.  We don’t know how we’re gonna get there, it’s a profound innovation and that would be a point solution prize.  

[01.58.01]

A market stimulation prize is something where we actually have a pretty good idea, that if we spent enough money, we could achieve it, but that the market is broken and so the money is not being spent.  So an example of that would be data visualization software that works in multiple states.  We have – we’re moving toward common standards.  We’re moving toward some level of common assessments, but the fact is that each state has their own longitudinal data systems.  And because of federalism and privacy issues, we’re not creating a single national database.  And so you have 50 separate markets of kind of cottage industry or homespun or Excel based products for visualizing all of this data and there’s a tremendous opportunity for somebody to come and build something that works with all these data systems.  But the market isn’t there.  And a prize might be able to do that.  It’s not a breakthrough innovation, but it could be something that could have a big impact.  The, the third type is something that’s, that’s really different.  Because you’re not actually looking for an invention.  You’re looking for participants to achieve a breakthrough result.  And so the, the – a participation prize as we see it, would incent dramatic coordinated efforts that yield breakthrough results on a large scale.  So just jumping to the bottom, an example would be, you could have a prize for the city that has the greatest improvement in college going rates for low income kids.  And you could award the prize to a city who then could distribute that to other participants, to school districts, to um, to um, community colleges, to community based organizations and, and the difference there is that, um, each one is gonna go about it their own way and it’s not even clear whether the – how they go about it is replicable in other places, but you hope that by getting lots of cities or lots of school districts or lots of states participating in a prize, um, that has such dramatic highly audacious goals with a large, with a very large purse, that you could actually move the whole field.  

[02.00.18]


And so I’ll close with this last line of what we see as a new kind of participation slide and it’s something we’re very eager to get people’s thoughts on, um, so this is a participation prize.  Most participation prizes that we’ve seen in the field are for individuals.  So, an example would be the first robotics prize.  It’s a prize for kids to, to develop robots and the purpose is not so much to get a great new robot, but to get lots of people participating.  This is difference in that it’s really not for individuals, it’s for entities who achieve extraordinary results.  So here’s a couple of examples.  You could see a school violence prize.  A million dollars to the first coalition of four or more persistently dangerous schools who lower their incidence rates by 80% using documented and replicable methodology.  The prize could be shared with community based organizations teaming up with the schools.  Or a stem prize.  You could have ten – just by way of example, ten prizes of up to $100,000.00 for the first public high schools where over 50% of their free or reduced prize lunch students enrolled in the school earned a score of 3 or higher on a stem related AP test.  So you could see setting these and you get schools, districts all over the country competing to try to lift that.  And that a prize, you may not pro – you may find an innovation in how they do it, but you hope also to, to lift achievement across the board.  So what’s different is, is that historically participation prizes are for individuals not groups.  Why do it?  We think because it addresses concerns about diffusion and take up in public education, but we have a lot of questions.  First one being, will it work?  There’s no market or product at the end necessarily for this and so Francis laid that out as one of the criteria for an X Prize is, we recognize that that doesn’t exist in this case.  And that approaches may not be replicable.  How large do the prizes have to be to move a district like LAUSD to try to go for something like this?  And how do you best capture the innovations that do come out from those teams?  And the last, the last slide, the really last slide is, I just want to give people a quick update of where things stand at the Department of Education on prizes.  So the first thing I’d say is that prizes are widely recognized as one important tool among many to spur innovation and improvement.  There’s a strong recognition that sound prize design is critical to success and there’s a strong bias toward partnering, partnering with other foundations, partnering with other organizations.  We don’t think we have all the answers.  We think that the prize design will be stronger if we partner with experts and we also think that we’ll have greater impact if it’s not just us offering the prize, but it’s a coalition of funders.  We believe that under our current legislative authority, we have a very limited ability to, um, fund prizes.  We may be able to add our support to things being done by other people, but it’s a pretty, it’s pretty, pretty constrained.  Under our re-authorization proposal for ESEA, the Elementary and Secondary Education Act, we will be proposing that we be granted broad prize authority and funding.  There’s the potential in our proposal.  It has to get through Congress, but there is the potential for tens of millions of dollars per year of prize authority.  And when we do that, we’ll be asking for very broad flexibility in prize design and administration.  We think that given the importance of a well designed prize, having Congress say you will award a prize that looks like this, that works like this is a recipe for disaster and so we’ll, we will be advocating for the ability to receive outside funds in a prize that we administer, the ability to contribute funds to a prize administered or run by others, the ability to partner with outside organizations for any aspect of prize design or administration.  

[02.04.24]


And the last thing I’d say is there’s been a working group.  We’ve reviewed over 50 prize ideas.  We’ve come up with a list, a short list of some that we think are good.  We made a deliberate decision not to share that with this group because we didn’t want to skew, uh, discussion.  We really want to hear your ideas and, and participate in real dialogue.  So, uh, with that I’ll close it and, I don’t think I’m guilty of us running so much over time.  I think I stayed within my 30 minutes, year?
PT:
Yes, very much so.

SP:
Great, thank you.

PT:
It gives me great pleasure to introduce Michael Horn, um, who – from the Innosite Institute and, of course, the co-author of the book we’ve heard about ten times already today.  So, talk about disruption, your book clearly, uh, with Clayton Christensen, had a tremendous disruptive effect.  

[02.05.11]

Michael Horn:  Great, thank you so much and it’s an honor to be in this group.  And Paula, thank you again for inviting me.  I appreciate being here and I’ll try to get us back on schedule as well.  I don’t know what exactly that means, but I’ll try to be below 30 minutes, certainly.  So, off of what Scott just laid out in his presentation, which I thought was a really excellent overview of, of some of the questions before us, uh, this idea of innovation to transform the education system into one that’s not focused on improving schools per se, or improving how teachers teach, but actually imp[roving how students learn, uh, was the major question we addressed in this book, Disrupting Class, How Disruptive Innovation Will Change the Way the World Learns, and as was mentioned earlier, recognizing that it would, of course, be incomplete since it was our first foray into the topic.  We set up Innosite Institute as a non-profit think tank to continue the research.  

[02.06.04]


The question we took basically was, Clay Christensen, who’s a professor at the Harvard Business School, and has spent his career studying, for the most part, studying how does transformation take place in sectors.  That were initially characterized by expensive inaccessible, centralized products and services into ones where affordability, customizability, convenience and accessibility and simplicity reign, this process of disruptive innovation has been at the heart of every single one of those and is key to understanding how transformation occurs.  So what I want to do is walk through a few of these models and then that’ll be a major focus of it to lay a groundwork for how we think about how transformation might come out of a prize.  And then also, we’ll transition briefly into how actually some of this is starting to take off in education and what that opportunity looks like.  

[02.06.56]


So, what I’ve done here is just plot, basically, a market or a sector with performance on the Y access over time on the X axis and in every market, I’ll rush through this, there’s basically two trajectories.  The first is that red one that’s the pace of performance that customers can utilize or absorb over time and basically what this says is that every technology improves faster than do our lives change.  So at once is not good enough for the majority of us, when it starts out on the left hand side of that graph, over time actually puts in more and more performance and functions and features to the point that it actually over serves what most of us can use from it.  Great example of it is if you think back to the early personal computers in the 1980’s.  Remember clacking away at those machines in the word processing.  You’ll remember every once in awhile you had to stop and coax the stupid thing to catch up with your fingers.  And that’s because the basic Intel 286 chip inside those early machines wasn’t even good enough for a basic application like word processing.  But true to form, the microprocessors improved year over year and now the best microprocessors out there greatly outstrip the ability of an ordinary user like myself to need all that functionality and performance and so forth.  Sometimes the climbs up that blue line are year to year incremental improvements.  Other times they’re giant technological or breakthrough leaps forward.  But as long as the purpose is the same, which is to sustain that blue line to allow the organizations to make better products in the ways that they’re actually designed to make their products or services, to better serve their best customers or users, we notice that incumbents nearly always win battles of sustaining innovation.  And I think it goes, I think to a large degree, to the point that Paula was saying, when the puzzle of starting up scientific learning and why didn’t, with something demonstrably better than everything else out there, why didn’t it have this transformative impact on the industry?  The leading organizations at the end tend to always crowd out, or catch up to, one or the other, in this case, probably more the former, but these breakthrough innovations, and so what you’ll see is, while an entrant in a new market or in a market will attract a lot of attention sometimes, if you look a few years later, invariably they’ll have withdrawn or become a niche player or just be struggling along to really have that transformational impact.  

[02.09.24]


Now, what I’ve done is just push that back into the back plane there, and every product or service, when it gets – in that back plane, tends to be complicated, expensive, inaccessible, very centralized and hard to use, and therefore it can only serve literally a certain population of people.  And it leaves out a lot of people who really can’t access it.  People we call non-consumers because they don’t have the wealth or the expertise or something like that to be able to use these products or services.  And every once in awhile we see a different kind of innovation come along and we use this really unfortunate word, called disruptive innovation, to describe this other kind of innovation.  I say unfortunate because it has a lot of other connotations in the English language.  And so, I won’t be shy about it.  That people misinterpret a lot of times what we mean by it.  But we mean something very specific.  And so I’ll try to explain that right now.

[02.10.20]


We actually mean an innovation that’s not as good as the original technology or product or service as judged by the historical measures of performance that have mattered.  And because it can’t serve that initial problem, it can’t take root in that back plane of competition.  But, a disruptive innovation brings along another value proposition.  Something around the idea of affordability, convenience, simplicity, accessibility and therefore it can actually serve these non-consumers, people who couldn’t consume the original back plane product or service, and it plants itself in this new arena of competition with this new metric of performance.  And it takes root there and then it reliably improves year over year over year and then armed with this new value proposition, users flock out to that new plane of competition one by one, as it begins to be able to do the complicated problems that they could only originally do in the back plane.  And what we notice is that by and large, entrants, new organizations nearly always win disruptive – uh, battles of disruptive innovation.  It almost always trips up the existing players.  So, I’ll tell a quick story to demonstrate why this was.  In the 1970’s and 80’s in Massachusetts, the dominant company of the time, the leading company, really, in the world, sort of the Google of that era, was this company called Digital Equipment Corporation, or DEC.  Right?  And DEC made many computers, employed the best engineers in the world.  Whenever you consulted Business Week and asked why are these guys so good?  The answer always came back the same – they have just the best management team in the entire world that makes the right decisions, smart decision year over year over year.  But an interesting thing happened in 1989, when within a 6 month time period, very rapidly, DEC’s business literally just collapsed.  Fell off a cliff.  So you’d go back and you’d say to Business Week, well, what happened to these guys?  And they’d say, those stupid managers, very same people running the company.  If they’d just seen the personal computer coming, they could have transformed the world, but they missed it and therefore, they were disrupted.  

[02.12.30]


Now, it – this stupid manager explanation tends to be the popular one we assign to a lot of problems that we have when we see collapses or struggles and so forth, but it didn’t make sense in this particular instance because every single mini computer business collapsed in unison in that 6 month time period.  Data General, Prime, Wang, they all fell off a cliff and while you’d certainly expect managers to collude on price occasionally, to collude to collapse was a bit of a stretch of the imagination.  And yet, it’s what we saw happen.  So if you dug back into the story, what you saw was that, basically, management was seeing two kinds of business plans come to them in the 1980’s.  The first kind said, you build these really complicated products right now, serve very demanding customers, get quarter million dollars on the products that you sell.  We’ve been listening to our customers as everyone says we should and they’ve been telling us that if you just built the next generation mini computer that did even more demanding calculations, gosh, you could get half a million dollars, 60% gross margins.  And they’d be delighted to pay you.  Another group came to them and said, you don’t get it.  There’s this thing called the personal computer, I’m telling you, it’s gonna transform the world.  And so, you really gotta jump on this thing.  And so the management actually looked at the personal computer, they actually built four of them.  And introduced them into the market during the 1980’s.  But, they also saw a few other things when they brought out these personal computers, which was first of all, as we already discussed, the personal computer was  crummy device compared to those early, uh, compared to those mini computers.  Right?  It could barely do word processing, let alone demanding computations for account processing departments and the like.  

[02.14.14]


And then they’d go to their customers with a personal computer in hand and said, would you buy this thing?  And they said, not a chance, can’t do anything we need done.  And then they looked at the business plans with the profits that they were offering and they could charge $2,000 on 40% gross margins in the good years that were quickly going to collapse to 20%.  And so the decision that management in essence faced was this, should we build better products for our best customers, for even better profits?  Or, should we build worse products that our customers can’t use and won’t buy for profits that would kill our business model?  What should we do?  And it’s a real innovators dilemma, right? Because the very logical steps to go up market are the ones that will kill you in the long run if you don’t take the counter-intuitive course of action as well.  And that’s exactly what happened.  They did the very logical thing, and got disrupted by computer companies like Apple and so forth.  The question was, how did Apple catch it?  And conveniently, they had no customers when they got started, so they just said, who might want a personal computer?  And naturally targeted non-consumers.  And marketed the first personal computer actually as a toy, right?  To children and hobbyists, for whom it was better than the alternative, which was literally nothing at all.  Got better and better and by 1989, could start to do those complicated problems and the volume got sucked out of that back plane market and transformed the world.  We didn’t transform the world, though, by taking aim in that back plane.  We actually created a new space and new organizations that actually transformed the world and brought about affordable computing to everyone.  

[02.15.52]


It’s not just a technology phenomenon in the traditional sense of the word.  But disruption has been the dominant historical mechanism for making things more affordable and accessible and creating this transformation.  So in the blue column, I just have companies whose stock we wished we had owned over the last couple decades and they’ve disrupted those companies in red who, in their own right, were disruptive players when they got their start.  So if you look at that first one, Toyota, until recently, has transformed – well, they’re accelerating, I suppose, but they, uh (laughs), they transformed –

(laughter) 

the auto industry by disrupting Ford and General Motors largely, the Detroit auto makers.  They did so not by taking aim at the beginning with the Lexus.  They actually got their start by serving non-consumers, people who couldn’t afford or, uh, the gas guzzling cars that Detroit was trying to send to them with the crummy car called the Corona.  Some of you may have owned a Corona.  It rusted pretty quickly.  It wasn’t that great, but better than the alternative, nothing at all, and then they went up market from the Corona to the Tercel, Corolla, Camry, Avalon, Forerunner and then the Lexus and changed the world.  Incidentally, once again, Detroit’s auto makers were not asleep at the switch.  They saw these guys coming from the low end and every once in awhile said, you know, we ought to go down there and compete with those buggers.  So they’d send down a Pinto or a Chevette.  But when they compared the margins of selling one of those vehicles with the unmitigated blessing of being able to push out yet another Cadillac Escalade or a Ford Explorer just didn’t make any sense, so they’d retreat up market and the process went on.  Incidentally, and it’s more obvious now than it was a year ago, or two years ago when the book came out, but Toyota’s being disrupted today.  They didn’t feel it until recently because they had the privilege of stealing market share from Mercedes-Benz.  

[02.17.46]


But, they’re being disrupted by Hyundai and the Koreans who are coming up below and Hyundai, this a commercial that they’ve been running for some time, is actually not very shy about the fact that they basically own the subcompact end of the market now and are coming into luxury.  And if you keep moving beyond that, you see the Chinese and Chery are beneath them and then Indians and Tata would be the next group out from there.  If you go to the second to bottom one, in the interest of time, this isn’t just a for profit or unregulated sort of phenomenon, we also see it in very governmental or regulated industries.  State universities have largely been disrupted by community colleges, which now educate over 50% of post secondary students in the United States.  And on line universities are rapidly growing right now and gaining their own market share underneath them.  And I think I heard Arizona State earlier which is, which is trying to play in that game, more so than the other players.  (laughs)
??:
If I may be so bold as to say when we try, we accomplish.

(laughter)

[02.18.50]

MH:
So let’s jump into that question because a lot of players, a lot of incumbents tend to actually try, but because they frame the problem wrong, they don’t accomplish.  And the question is, why does that happen?  And expensive failure results when disruption is framed in technology terms, rather than the model in which it’s actually used.  It’s really the technology is just the enabler.  It’s the business model or the model itself that’s so critical to get right.  And so, for this story, if you go back to the dominant consumer electronic products, the 1950’s and 60’s, they were powered by vacuum tubes, about the size of your fist.  They blew out every once in awhile, but enabled unbelievable marvels, like the table top radios and floor standing televisions that companies like RCA pioneered in that day.  And, uh, and interesting thing happened in 1947 out of Bell Laboratories when scientists there introduced the transistor.  First foray into solid state electronics.  And RCA and Zenith and all the vacuum tube companies saw that this was an exciting innovation.  They took a license to it and then did something familiar which is start to do R&D on it and stuck it into their labs.  And RCA alone spent well over a billion dollars adjusted for today’s dollars, trying to perfect the transistor.  Basically, framing the problem as a technology one.  If we just make this good enough, we’ll just swap it in to our existing business, our existing products, consumers won’t have any idea of the difference, will be just delighted and we’ll just keep on going.  The problem was that technological hurdle, as it existed and actually still exists today, was so high that it never got there despite spending all that money.  And so this path of cramming the potentially disruptive innovation into the existing model, did not work.  Meanwhile, the transistor got its start in consumer electronics out in this new plane in 1952 in this thing called a hearing aid.  Which was not well suited for a vacuum tube – 

(laughter)
but was very well suited for the transistor which could not handle much power and the hearing aid didn’t need much power, got its start there and then a few years later in 1955, this company no one had heard of and didn’t think much of when they had, originally called Sony, came out with this thing call the transistor radio.  Crummy device compared to the table top radios.  Bad fidelity, staticy, tinny laced.  Clay grew up actually in Utah and had to face west if you wanted to get a signal.

(laughs) 

[02.21.21]

But, this – they had this really great insight which was to market it to the low end of humanity.  People today we call teenagers who would be just delighted with this crummy product because it was better for them than their alternative, which was nothing at all.  They couldn’t afford the table top radios and, by the way, for just a couple of bucks, they could drop it into their shirt pocket, run off out of earshot of their parents and listen to the rock n’ roll music.  And four years later, in 1959, Sony introduced the portable television, again targeting non-consumption people with small pocketbooks and small apartments who couldn’t afford the floor standing TV’s.  Got better and better and better and by the late 1960’s, RCA’s business just vaporized overrun by Sony and the punishing thing, of course, about this tale is that RCA spent far more money than Sony ever did on the transistor.  They took a license to it way earlier and saw it well earlier than Sony, but because Sony created a new business model around it and RCA didn’t and tried to cram it into their existing one, they never got there.

[02.22.24]

One more, uh, one more thing from our, from our theories of innovation that I’ll jump into, a quick segue way into education, and do a blow by there, but this one is about how they’re sort of stealing from engineering.  There’s fundamentally two different types of systems architectures and it’s on a continuum of course.  But on the one hand, there’s an interdependent architecture and this is where one part functions and works, depends upon the way another part functions or works and vice-versa.  So it’s interdependent.  And when – in the early years of any industry, or any body of knowledge, when we don’t know what those unpredictable interdependencies between the two are, if you hope to do one, you actually have to do both because of that, that interdependence.  So great examples of proprietary interdependent products are Microsoft Windows or Apple products, which maximize in the early years of an industry, performance.  But there’s a trade-off because if you were to go into the Microsoft Windows operating system and delete just any 10 lines of code, you’d screw up the way the entire operating system works.  Because those 10 lines of code work in very interdependent ways with the rest of the system.  And that means that customization is prohibitively expensive.  It would cost you an excess of 500 million dollars to get a customized version of Microsoft Windows because you’d have to re-architect the entire system.  Contrast that with the modular open architecture in which you can plug and play, mix and match, best to breed components and in this system, Linux is an example of an open source operating system where you can pick your kernels from the code, describe the ones you don’t want, and for comparably less than Microsoft Windows, get a customized version of an operating system or a Dell personal computer where you can jump on the web site and custom order how much memory you’d like, what type of Seagate drive, the RAM, etc., etc.  In a modular system where you can plug and play, customization is much more straightforward and costs considerably less and allows for it.  So, it’s the modularity that allows for customization which is the take away.
[02.24.32]

This jumps into this idea that has been referenced a lot already, which is that – you talked about it a lot as your experiences as a math teacher, which is that students learn differently.  And certainly not linearly.  And there’s been a lot of research into this space over the last few decades.  But educators have known this for a long time, obviously.  I’m just putting up a lot of the competing theories about what these differences are up here.  I’m not gonna do a run through it because there’s a lot more expertise in here that uh, than I possibly bring to this table.  But, the take away basically is, while there’s some disagreement and still a lot of science being done on what these differences are and how the brains work, no one disagrees with that fundamental idea, which – that we learn differently and there are ways to change the way the brain works.  

[02.25.20]

A neuroscientist friend of mine, I was, I think it was actually after I’d been at Scientific Learning, I was just really excited about what I’d seen there and talking about it with him, he’s at the University of Chicago and he told me to sit back down.  And he said, it’s super early days and I said, “What do you mean?  These functional MRI scans coming out of Yale with Sally Shaywitz (??).  We can see the mapping of the brains and so forth.  Actually how it processes and what lights up and then how it changes.”  And he said, “Yeah, it’s like studying baseball from two blocks away from the stadium.”  I said, “What do you mean?”  He said, “Well, you can probably tell when someone scores a run because you hear the roar of the crowd.  You certainly know when the game is over because everyone rushes out of the stadium.  But we don’t know the causal mechanism below and why, and what the rules of the game are.”  And that made a lot of sense to me as an analogy to help, help me get my head around where we are still in these early fields of cognitive and neuroscience around the how the brain works.  But it hasn’t stopped, obviously, a lot of players from getting into the field and doing some interesting work.  The take away from this is that if we all learn differently, and we know this, wouldn’t we expect our education system to customize for those differences and we know that with certain exceptions, by and large, we don’t see that all.  
[02.26.38]


Our system is actually extremely standardized in the way we teach and test.  And one of the reasons for this, is that – well, just go back to your high school days, for a second, if you remember sitting in geometry class, in the middle of a three week unit, when it was time to move on to the next unit, everyone moved on, even if you hadn’t quite mastered all the concepts that would be critical.  Conversely if you were, say, in a world history class or something like that, uh, you might have been able to master material in a couple of months, but you have to sit there for the whole year growing bored by what wasn’t really relevant or interesting to you anymore.  The question is, why do we do this?  And the answer is that the system was actually built along a factory model with – and is highly interdependent.  And so, these interdependencies mandate standardization.  Customization is prohibitively expensive.  For time’s sake, I’m not gonna run through the interdependencies, but I’ve listed just four there.  It’s not a mutually exclusive or collectively exhaustive list, by any means, but this, some of this is that if you want to educate a special needs student in the school with an individualized learning plan, you, you probably know this better than I do, but it costs two to three times on average and if you have your special needs educators in here, they’ll quickly run up with me with axes at the end and say it would actually cost a lot more than that (laughs) were we to truly individualize.  And basically this just runs us pellmell towards standardization which clashes with the need for customization.  

[02.28.06]


So, the question then begins, how do you transform the system to start to move to a modular system where customization can be a part of it and not prohibitively expensive?  And one of the things we put forward in the book, which I think is what came out of your research, Paula, was a computer is naturally, inherently modular.  Student can learn with one path.  Another student can take a completely other path.  We can learn at different paces.  That’s, that’s all, that makes, uh, tons of sense.  The problem was, then, we looked around and said, well, computers though have been around for three decades.  We’ve been spending wildly on them in schools for the last couple of decades and they haven’t transformed a thing about the model.  And it’s because schools have done largely what RCA did with the transistor, which is cram the computer or the software even, into their existing operating model.  And so it’s allowed them to sustain what they currently do, sometimes do it marginally better, but not fundamentally transform.  And it’s certainly added a lot of cost which is becoming and bigger and bigger problem in the current climate.  But if we look at disruptive innovation theory, it presents a way to move forward from this and to do it in a very different way.  Which is to embed it in a new model and target it first at non-consumption.  Brought up another mystery as we looked at it, which was, where would these areas of non-consumption possibly be in our K-12 education system?  Because schooling is largely compulsory.  And that’s correct if you look at largely at the schooling level, but if you actually look at deeper dive and this is a much bigger list than’s in the book and this comes from the product of having had the luxury of travel around for the last year and half, but there’s actually areas of non-consumption in our present day K-12 education system.  I know LA Unified is well aware of the credit recovery.  They use on line learning, basically when a student fails a course, given them an opportunity to re-make it where before they had none.  
[02.30.01]
Drop outs, Ester talked about it earlier, it’s a huge number of people that if you put them in a different model with on-line learning and gave them the opportunity to go at their path and with their passions, you’d see very different results.  And indeed, there’s a lot of alternative schools powered by on-line learning that are starting to pop up, to, to look at this.  AP courses are a well known one, but it’s actually bleaker than that.  Advanced courses, 25% of high schools don’t offer an advanced course.  Defined as anything above biology, so no chemistry, no physics.  Above, anything above algebra II, no honors English courses period.  So there’s huge areas there.  I won’t go through everything.  You see professional development, the opportunity for just in time help for teachers being a big area rather than sort of the one size fits none professional development days we do right now.  I will just highlight that one at the very end which I left in for this presentation of developing countries which isn’t relevant necessarily to the U.S. except for this, which is that, because there’s vast areas of non-consumption in the truest form, in developing countries of schooling and education, they have a huge opportunity, and you’re starting to see it, to leapfrog us in, in the way we educate.  And, and the way our students learn.  And I think we’re starting to see that.  You’ve certainly seen it in other markets with mobile payments, them totally leapfrogging.  They don’t actually need land lines, it turns out.  I think you’ll probably see it with off grid electricity, using solar panels to get it off the grid for energy.  And so forth.  And so, recognizing that this is at the case, it puts all the more pressure on us, I think, to do something about it.  Incidentally, the looming budget cuts and teacher shortages which, which are not going away, even if the economy really rebounds, the demographics are such in the districts that these changes are not gonna go away.  Actually, need not be seen a threat if we shift our vantage point and realize that they’re going to increase a lot of these areas of non-consumption if we do it in an intelligent way, and create a lot more opportunities to shoot innovations into the system that actually have a transformative potential, uh, away from the monolithic system into a student centric one.  

[02.32.17]


Now, the question is, is this happening?  Earlier Scott had the S curve up there, so I took that slide out as a result and, uh, just jump to it.  If you actually put an S curve on a logarithmic axis, it flattens out that curve.  And when the market’s just 1, 2, 3%, you can tell when it’s gonna hit 25%, 50% and so forth.  And, uh, on-line learning is actually growing in a logarithmic way on an S curve fashion in high school, where 70% of the on-line enrollments are.  And so, uh, by 2019, we project that on-line learning will hit about 50% of high school courses, so about a little less than a decade.  Right now it’s growing well over 30% a year and it’s growing at the whole K-12 level.  So, where we’ve seen so much stymied efforts with really interesting companies before, by getting the business model right, a lot of these on-line learning players have grown quite rapidly and actually created what could be some exciting change.  

[02.33.20]


Now, predictably improving that these innovations haven’t gotten their start and actually gotten a lot of traction, are improving and I just wanted to quickly run through this.  Originally, they were distance phenomenon.  On-line learning was the same as having a virtual teacher somewhere else.  Less and less the case.  Students by and large, need a place to actually learn, need custodial support, a place to keep them safe, a whole bunch of other things besides learning that was referenced in the discussion around metrics that, that are important in students’ lives and for the lives of our families and so it’s increasingly a hybrid phenomenon and that’s where a lot of the growth is right now.  There’s a lot of software that’s improving, however, the interaction between peer to peer the ability of students to collaborate both in the classroom, but also – I shouldn’t say classroom, actually, is a misleading word, but across any geographic distance as well as the interaction with adults and teachers and students.  And so video is getting a lot better and so forth and all sorts of collaborative tools.  Skype even for free is, is making this quite a difference right now.  And then the last thing is that the content itself is becoming much engaging.  On-line learning started out with very little in the way of neuroscience research and is starting to look toward that as they see the opportunity.  And so, from PowerPoint presentations and drill and kill type things, they’re starting to put in simulations, this is video game based learning, which has been a hot topic for many years in the education field.  Hasn’t really gotten much traction.  Florida Virtual School, which is among the bigger on-line players serving over 100,000 students in Florida and beyond, introduced an American history course called the Conspiracy Code which is a complete video game based course.  You run 10 missions to save American history from being corrupted as different characters and, besides the joke that it may be too late for that, um –

(laughter) 

-- they get that opportunity and for certain students, they’ve enjoyed it a lot.  It’s certainly not for everyone.  Um, There’s a lot of practical implications around this.  And um, I shuffled these a little bit and then I’ll stop on the slides so, so we can move on and hopefully not go over my allotted time.  But, the first one is the big one which is not being beholden by the old metrics.  There’s a lot of reasons for this.  One of them is that A) disruptions don’t look particularly good on the old metrics, but secondly, you consign it – if you judge it on that – you consign it to just look like the existing system.  And so, one of the big – so one of my big optimistic points of the moment is that this on-line learning is certainly growing and I do think it will hit the 50%, but whether that results in a student centric system, I think is in doubt.  And so moving away from seat time, funding on seat time to mastery based performance funding, for example, is a big thing that I think we can do to get the incentives right around what we measure.  ‘Cause at the moment, as I heard the other day, we’re measuring the wrong end of the student.

(laughter)

[02.36.25]


I’ll let you think about that for a second!  (laughs)  Um.  Moving away – the next two there are moving away from basically input driven metrics on the system to focusing on outcomes and outputs.  Basically, don’t worry about what the student teacher ratios are because there’s gonna be a lot of team teaching models, different roles for teachers in the future and so forth and if we just worry about this industrial model and focusing on inputs, then we’re gonna miss that creative opportunity to actually innovate and create different things.  Teacher certification’s a big thing.  Right now in the state of Georgia, there are 440 high schools and 88 physics teachers in the state.  So, if you limit teachers to your state, you’re gonna be dooming yourself as well.  Autonomous then is a big deal so that you can create the space where you can put these new metrics in place that doesn’t compete directly with the existing system, but gives that space and so there’s actually be a few disruptive, excuse me, a few incumbents that have disrupted themselves.  Uh, in fact several over time.  One of them was in the department store as you may recall, I had there largely disrupted by discount retail, Walmart and Kmart and so forth?  One of the department stores actually managed to disrupt themselves.  It was this company called Dayton-Hudson that launched this autonomous brand called Target (laughs).  And Target very well disrupted themselves and the organization as a result survived.  And so I think that’s a big thing to think about, giving that room.  A lot of the universities that have been able to successfully launch on-line operations in both the for profit and not for profit realm have done so by creating space where it’s been separate, in many cases, from the processes that govern the old model.  DeVry University, I know, came up to me and said that very demonstrably.  
[02.38.14]


I think I’ll leave it actually there, rather than go through – well, let me just quickly run through them.  Self-sustaining funding, basically the idea that it can create a market and actually grow organically, uh, becomes really critical to actually seeing scale up.  And that was the big innovation, again, in Florida.  I mentioned the Florida Virtual School – was that the money actually follows the student, but only when they successfully complete the course.  Otherwise, they do not get funding.  Which was a big thing in making it efficacious, but also allowed to grow according to student demand.  And school district need, I might add.  Human resource pipeline and professional development, means a very different job for the future of teachers and teachers might actually be a pretty bad word for it.  We might be thinking more learning coaches, mentors, you might actually have a lot of different roles.  That’s going to require a very different pedagogy from the way we train these professionals.  Broadband wireless infrastructure, it’s what the national broadband plan has been addressing from the FCC.  Which is just to make sure there is ubiquity of access there and, and a big pipe so that you can actually run robust applications over the web, take advantage of everything.  

[02.39.21]

Basically this last two are around getting to a marketplace of what works for the individual student so that it’s not just one provider and one way of doing it and so we don’t think of scale as scaling one solution across the – the take away, I think, is that one size fits all is really one size fits none and that you want students to be able to get what works for them and what they need at any given time and that is a very different then, look at the use of data in the system.  Rather from a summative how much did we mess up on?  And how much did we get right, look at it, to informing what actually works to improve the system and learn from itself over time so that we can learn what these difference are and, uh, and create better opportunities for learning going forward for each individual student rather than looking at the school or the teacher level.  So, I will leave it there, I think, but thank you.
PT:
Terrific.  Um, All right.  We’re going to move lunch till 12:30, if that’s okay with everybody.  There’s plenty more snacks over here for anyone who wants to fill up with carbs.  Um, But I think we – we’ll get back onto schedule by starting the next session, if that’s okay.  And, uh, so, um, let me see, who’s in charge of the next – 
??:
I think you are.
PT:
Oh, I’m in charge of the next.

??:
No, no, no.
PT:
No, no, no.  What we hope to accomplish.  We already did that.  Right.  Camilla, so what is an --
??:
Whatever that means  (laughs).
PT:
Yeah, that means we’re going to now try to focus our discussion for a period of time on everyone kind of saying what – given that we’re looking – first of all, I’m going to just have a little preamble.  And this kind of came through an e-mail from Andrea Chiba that I got and that is just the idea that if we look at lifetime learning, rather than K through 12, our lifetimes are longer, um, by the time the children who are born now really are going to graduate from high school, graduate from college, get into the work force or whatever, it’s going to be very difficult to predict at this point what it is that they’re going to need to know in terms of content.  So I’m just going to set the preamble by saying that, um, if we think about the solutions that we’re hoping to come up with in a prize, um, can we begin to think about, when we think about what constitutes, um, a good education, if we can broaden that to think much more broadly about what kind of citizens, what kind of people are going to be needed in the future, given that we don’t know the future. 
[02.42.00]

Camilla Benbow:  I think that’s a nice way of opening it.  I was told that all I was supposed to do is to try to limit the amount of chaos, so I’m going to open it up (laughs) and allow people to express their views on what is an ideal educational system?  What would it look like and, uh, and I hope we’ll take turns.  And I’ll start with you Terry.

[02.42.22]

Terrence Sejnowski:  So, I want to pick up on the theme that we just heard from Michael.  And, um, and the question is, you know, we, we’re really up against, um, this entrenched system and I completely agree that trying to plug a transistor into it is probably the wrong approach, however good the transistor.  And the question really, should be what market?  And you had this wonderful slide where you listed about, you know, 20 unserved markets or at least a way that we could develop a transistor radio, the equivalent of a transistor radio, and one of the – I’m not sure if it was up there, but I think that it was – you had it on a finer grain, is – and along the lines of lifelong learning, which is adult education.  And why adult education?  Well, it’s because first of all, it’s the adults who have been outside the educational system and where the work has transformed in a way that they no longer can compete, they know they need, they’re motivated.  They need to develop new skills.  And we, you know, there are community colleges and there are things that don’t fit into their schedules because they’re, they have families, they have jobs and so forth, um, and so I think there’s a big market there and it seems to me that if we develop – as, you know, pick some subset of adult education, obviously it’s a huge area, but, uh, and go after it with Internet based new approaches and the idea, though, is that we’re going to incentivize these new approaches by identifying what the markets are and helping, helping some of the groups – and this is obviously the low entry.  The key thing with the Internet is that it doesn’t take much, you know, it takes a PC and a really smart kid there to create a portal for yourself, but then, you know, getting that entry barrier lowered and then letting all of the creative ideas that are out there compete with each other.  That seems to be a really great formula.  Now, the, uh, the question is, though, that if this is going to work, what would be, again going to the question, what’s, what’s an ideal education for an adult?  
PT:
Well, I don’t think it has to be just an adult either.  I mean, there’s other areas that are, um, potentially non-consumer areas, if that’s what we want to call them.  Early childhood education is, um, clearly we have, you know, preschools, we have nursery schools, we have daycare centers, whatever.  Um, But children, I was at a friends house and her little 3-year-old spent literally four hours occupying himself playing a little hand held video game.  And that’s a lot of time.  You know, kids spend a lot of time watching TV.  Kids spend a lot of time doing various things.  And the, in terms of thinking about what’s an ideal education for a future that we don’t completely understand, I think to me it comes back to what is it we know about learning itself?  And how is it, or is it possible to conceive of understanding how the brain becomes addicted to bad things and turn that around and say, is there a way that we could turn that around into how brains become addicted to learning?  So that the child is seeking the reward through intrinsically seeking learning.  And I think that, to me is, uh -- and then to say can we use technology, uh, I mean kids are using technology anyway, can we use technology to insert into the systems that they’re already attracted to, to, you know, basically deal with the understandings that we have from a neuroscience perspective about what drives addiction.

NB:
I think we can.

PT:
Yes, I think we can.  And then, right.

[02.46.39]

Nelson Broms:  We can use that, these little kids and, if you please, homes of less income and the like.  They are doing that.  And they’re using their thumbs and they’re working it out. Now we can bridge that, we may be able to get beyond lack of reading, the words they use, the number of words they hear – 

PT:
That’s right.  

NB:
-- in their non-family and so on.

CB:
Okay, I’m gonna try to organize the hands, I think, I think Michael was first, then Scott, then you.  (laughs)  I’m just gonna try – that’s just my job.

(laughter) 

PT:
We can start it that way, but it’s also possible that good ideas flow from good ideas without, you know, the – in terms of continuity so we can try both.  
[02.47.31]

Michael Horn:
Right, I just want to quickly jump off with what both of you, I think, pointed to the question which is the bang for the buck at the early childhood level, we know is actually reasonably higher, if we do it right.  And so that’s really attractive area in that way, but to Terri’s point, actually I think one of the big gaps in, in our book was that we did not have a section on higher education or adult learning.  It’s a huge area of non-consumption, but what’s – we’re correcting that now with some papers and so forth, but the point I just wanted to put out here is that, actually the K-12 system, it may be impossible to make it truly student centric if it’s always shooting into a flawed higher education system that doesn’t value what we want in a society or what people will need.  And, because it’s actually, it’s not interdependent, it’s actually dependent.  The way that the structure looks of higher, of high school, is modelled after higher education and so forth, along the research university, uh, and so if you fix that problem and make it actually relevant and matter, that actually might be an easier way to then back step by step into the new system and actually create a truly student centric – so, which is a big change in my thinking over the last couple of months.  
CB:
It was Scott’s turn, but I – if he wants –

??:
Go ahead, I’ll yield my, my time to the gentleman from, uh, 
[02.47.52]

Nelson Broms:
Would you look at it like a supply chain, the way a dollar a year.  The dollar store is now there because of _____.  Look at it, look at it as a system.  It may have an affect on it.  
CB:
Scott?

[02.49.09]

Scott Pearson:
Well, um, I – there’s a tremendous amount of work that is going on among the states and at the federal level around trying to define, I don’t know if I’d call it an ideal system, but to come up with much more sophisticated metrics about student, students – the growth in student learning as well as a whole bunch of initiatives around measuring school climate, things like that.  I would say, so we may be able to contribute that, but there’s a giant freight train moving that has hundreds of millions of dollars behind it trying to improve it.  And area that has been mentioned a lot where there’s a lot less work is the issue of early learning and the issue of what it means to come to school learning ready.  That is not been well defined.  There’s a lot of different people researching it.  There’s no particular one effort to say well, can we come up with a common metric for that?  We had discussed the issue of, you know, how do we – should we do a prize around early learning?  And it immediately led us into the question of, okay, well you want a prize, let’s say you want a prize for the, the district where the highest percentage of low income kids come to school learning ready.  And then it immediately begs the question of what is learning ready?  And so, um, getting our handle, getting our arms around that definition perhaps even a prize for that definition for, for – could, could, I think move the market considerably just to have a national consensus and a common definition of what it means to be learning ready.
[02.50.50]

Joseph Wise:  Yeah, so, um, I guess I’ll look forward to the, the fight that I’m not gonna start about, um, so what disciplines, what subject area, what standards, what – all of those things and I don’t think we – so when we argue about that, I also don’t think we’ll argue about that, yes, it has to be taught.  Yes, there has to be a learning coach.  Yes, it has to be facilitated, but I think you have, we have to agree that an ideal education is one where the kids own it.  And part of the problem is that we won’t let kids own it.  And I don’t think that they are commodities ready to feed our economic engine.  I think the best way to get them to feed our economic engine is to let them own something that they can then leap-frog us.  Because that’s another disruptive innovation.  And in fact, I had 7th graders tell me this in Jacksonville, Florida.  You know, turn all this stuff over to us and we’ll invent some thing to do, whatever.  In other words, they’re already looking at us and saying our generation is in a wholesale way failed at all this, so we have to let them own it because they’ll help us leap frog this and we can’t, as teachers and administrators and school board members and vendors, we can’t own it.  And I think that’s a, that’s a huge part of what becomes an ideal education.  And obviously, it’s gonna be technology that helps them own it.  Um, 
CB:
Esther?

[02.52.07]

Esther Wojcicki:  So I just want to support that.  I think that that’s exactly it.  Let them own it and they’ll be engaged.  So, we don’t let them own it at all and the whole system works against it.  So, one of the things that Michael talked about here, this on-line learning?  On-line learning would let them own a lot of what they’re trying to – what they would like to do.  So, we could, if we could – the ideal thing would be to have every kid have some kind of computer or a netbook or something and then let them have modules of some kind, whatever they want to do within a certain framework, they would have some independence.  We don’t give them any independence.  And then, the other component, that Joe also talked about and I agree with 100% is teacher training.  Teachers need to be supported.  And the whole idea of being a teacher has to change.  We don’t have the sage on the stage model anymore.  It doesn’t work.  
??:
Never did.
EW:
It’s the guide on the side and that really works.  And, that’s actually – I mean, not saying that I’m doing it all right, but that’s the, that’s what has worked for me.  I don’t tell them what to do all the time.  But I help them, I support them and I make sure that they don’t, like, I’m kind of like the safety net there.  You know, when you ever – did you ever ski and you’re just gonna get on the ski lift and then all of a sudden there’s that net down there in case you don’t make it?  That’s how I think of myself, as the net.  And, um, and the whole system works tremendously.  So, for example, right now today, I’m here, my students are all working – I have a class of 65 kids in one class, all producing the newspaper and they’ll all be working independently because the whole thing is, it’s a community of learners and they’re all in charge of their own program.  So they’re sending me on the computer right now, I’m getting all this information about exactly what they’re doing.  They’re in charge.  So the instructions for the sub are sit and watch.  That’s it.  So, um, I just guess I wanted to support a lot of what, um, what you were saying.  It was great.

[02.54.24]

CB:
I, you know, I worry a little bit about this, the direction that it’s going.  It’s not that I don’t disagree and I think this kind of education is actually wonderful for gifted students.  And we can talk about constructing our own learning knowledge and so on, there are, there are kids who aren’t capable of taking charge, of owning their learning, who don’t come engaged.  And when you set up these technologies, they get even further left behind.  They need much more structure.  And so, I think we’ve talked about earlier that there are all of these individual differences.  We gotta remember that our approaches, if there are these individual differences, that we’ve gotta have a lot of arrows in our quiver and that not all students benefit from that.  The guide from the side, probably it’s a combination of direct instruction as well as this more student centered type of instruction and probably – so, let’s again, let’s not get into dichotomies because I think the great teachers use both or they use lots, they have lots of strategies, but as we get into this on-line learning, you know, you talked about the capacities and the curve and some, you know, some kids, you know, let’s think about the, the achievement gap at kindergarten.  It’s – before they even come to school, there’s an achievement gap.  Uh, and so, some people are, if you have all these technologies are ready to take them and run with them.  Some aren’t and they need much more structure and much more help.  So, you know, we gotta move out from our middle class values and (laughs) and look at where the kids are coming from and the challenges that they have.  

[02.56.11]

Joseph Wise:  And I actually think that kids from poverty and disadvantaged backgrounds, it’s more urgent for them to own the work than I think it is the middle class and the gifted kids and that’s where the, this whole art of teaching or the whole learning coach thing employs.  And by the way, we also know how to do that, too.  We know how to do that, when to kick in  and grab the kid’s hand and help him draw that letter or do whatever.  That’s just – it’s much harder work, but that’s just as important as the kids who – we can easily let them own it or who will argue with us that they need to own it, but it’s also these kids from disadvantaged backgrounds who have to own it.  I think that’s much more urgent and you can’t do that with the teacher in the front of the class.  

??:
You can’t see the couple of hands back there.

CB:
Yes, I’m sorry, I can’t.  

 [02.56.58]

Matt Chapman:  First of all, since there were a couple of points made relative to let’s, let’s deal with the data, our organization did an empirical study about, oh, it was roughly two and a half, three years ago on the achievement gap, and to be clear, I think one of the points that’s very important to the conversation is, the achievement gap runs consistently across all levels of achievement.  This is, it is not the case that the achievement gap is just for socioeconomically deprived folk.  It is, in fact, if you have, you know, it runs through all areas of poverty, ethnicity, race, etc.  So, it is something that needs to be addressed at all those areas.  The other comment I would make, I’m a huge fan, as I mentioned in the intro, of disrupting class.  The caveat is, except for one thing and Mike and I talked about this actually walking over and I think it’s something we have to take into account as we go through what it is that this ideal education looks like.  And the one thing that really bothers me about the assumptions in the book and I think some of the assumptions we’re talking about here is that we do not deal in education with a competitive marketplace.  If I decide I no longer want a deck computer and I want a clunky PC, which in fact is a decision I made ‘cause I could afford the clunky PC way back when, that’s my decision on an economic basis.  But, when we’re dealing in the area of education and recognizing that public education, I believe and I think it’s widely – it’s sort of one of the fundamental tenets of us as a nation, you know, universal access and high quality of education is really, you know, almost a cliché these days, but it really is a huge part of what made this nation so successful.  It isn’t a marketplace.  And the process is one in which for the vast majority of folk, if we decide that we don’t want for our kids the, uh, you know, an education that’s done through the public schools, we need to fix the public schools in that area because going to other opportunities is generally not there.  And that’s a bit of an overstatement and certainly there are area of non-consumption which is, I think, the key strength, or one of the key strengths within the Disrupting Class book, but the problem is, we, we don’t have deck computers in many instances.  We have computers that aren’t working well and they’re not working – they’re not – you know, the assumption of the, of the prior book, The Innovator’s Dilemma, is that the incumbent is getting more and more high quality, better features, all kinds of really cool stuff and it’s getting so good that it is so good that not everybody needs it.  I have not often heard that as a description of education today and I think that that’s one of the things that we really have to recognize, is that we’re dealing in a very, very different kind of an environment than what the assumptions are for a market driven approach.    
CB:
Yes?  Robert?

 [03.00.13]

Robert Bowen:  FI think when, uh, I think sustaining innovation, though, doesn’t – I think sustaining innovation doesn’t imply that the incumbents are getting better, they just own it and the mechanis – they can control it because of their scale.  One of the things I would encourage to think about, I agree wholeheartedly with the ownership, but we, we need now to make sure that individual learners are cognitively prepared to learn.  Cognitively prepared.  I’m struck by – I had the good fortune, so there’s side benefits to being associated with a scientist, my granddaughter, first granddaughter, had the good fortune beginning at 6 months of age to participate in the 5 year baby studies at Rutgers.  First of all, I did not believe that you could test a 6 month old.  I kind of thought they kind of did certain things, but not – how would you test a 6 month old?  I know how to test a 3 month – 3 year old, but a 6 month old.  Well, it was an amazing thing to watch, but more amazing over this 5 year period of watching my granddaughter was, by 6 months of age, at Neuroscience Center, they can predict with an enormous high degree of accuracy, the kids who will have language acquisition problems across a continuum.  Yes, there will be severely impaired, but across a compendium of, of acquisition, that will be reading problems.  And those kids, when you get those kids in first grade or kindergarten, you got a big problem, a big problem with those students.  The more important thing is they know how to intervene at 6 months of age, not at 5.  It is our responsibility to make sure that that brain is capable or we’re gonna have a long problem and I don’t care how great the teachers are, in that mass system, it’s not going to work in scale.  It will not work.  Now, if your children, if my grandchildren can get a _____ of those great teachers, hallelujah.  I want them there.  But, there’s not enough of them.  We can’t train enough of them.  I’m not discouraging, by the way, teacher education.  I’m all for that quality of teaching and best pract – every, all of that’s really great.  But they need tools and one thing they need are learners that are not cognitively prepared to learn and that science is here.  We known how to do it.  It’s gonna get better.  It’s gonna, it’s gonna move up those scales of disruption, but we need to foster that.  And we can do it early or we can do it late.  Either one.   
CB:
Yes?

 [03.03.10]

Nelson Broms:  So what I’m hearing from you that as we moved up the line of learning much more about the DNA, you’re saying it’s in the DNA?

PT:
No, not exactly.  Can I pipe in on this?  And Terry as well maybe.  It’s exactly, it’s almost exactly the opposite.  It’s in the experience that the brain gets to set itself up.  I mean, if you think of the brain as potentially the hardware, the environment has to set up the software.  And the experience that you get and the order and the type of experience explicitly is going to determine to what extent you can pay attention, how long you can pay attention, how much you can remember, how fast you can process, how facile it is for you to learn new information, how well, how much you feel rewarded by when you learn, when you learn versus when you don’t, how much positivity there is in your environment.  Whether learning’s a positive thing or a negative thing.  That’s all learned.  And it’s learned very early in life.
NB:
So _____ with, you can tell which one will and which one won’t.

PT:
Yes.  You can tell based on –

NB:
Okay, and then you have to create an environment.

PT:
Well, unless there’s intervention.  And the intervention can come at any point, which is what the good news is.  But if you just leave things to their own devices, you can tell pretty well based on some simple variables of how fast and how facile a child is at processing information, noticing novelty, getting reinforced, learning from reinforcement, and what’s really exciting about this from a neuroscience and also from an education perspective potentially is its content free.  It’s poverty versus, you know, it’s free.  The brain doesn’t know when it’s born whether it’s gonna be born into a high socioeconomic or low socioeconomic environment.  It’s doesn’t know if it’s gonna be Black or White or Hispanic, whatever.  It doesn’t know if it’s going to be English or Spanish learner or whatever, so the brain has got to be born to be adaptive to learn.  If we can understand the learning process and we can understand that these differences amongst children are learned in, not that there aren’t frank deficits.  There’s certainly children who have brain damage, but the vast majority of the children we’re dealing with in our society, come prepared to learn and then the environment imposes on them this gap.  So if we understand what the gap is and we understand that – and we begin to understand better what it means to have a better learning brain.  A brain that seeks reinforcement through positive learning experiences.  That’ revolutionary.  And then we say, what can you do to change that?  
CB:
Francis?

[03.05.45]

Francis Béland:  Thank you.  Great insight.  I’d love to follow up on what Michael said.  And, beautiful presentation Michael.  The concept of non-consumption areas to act on and the idea that the school system right now is a very much of a standardized system and looking for customization, and I think one of the reason we can’t get – in whatever prize we think of, we always say, well, okay how can I scale?  And the problem of scalability is replicability.  And how can you replicate something that is intrinsically different from classroom to classroom.  And then you say, why is it so different?  Is it the teacher?  Is it the standards?  Is it my standards are not good enough?  They’re not applied correctly?  Not at all.  Every student learns differently.  It goes back to trying to give them a standard way of teaching when it’s a customized way of learning.  And one of the areas, I think, that would be great for discussion is the area of developing a tool to create personalized learning – not standards, kind of a way to diagnose peoples’ learning abilities.  And if we all know – if, if I would have known in, in primary school, or you call it, elementary school, the way I’ve learned, I probably would have been a lot smarter than I am today.  Would I have learned a lot faster.  So, I know some of these tools do exist, but they’re, you know, financially very prohibitive and they’re very time consuming and they’re maybe not all inclusive, but there’s an area that we have a great metrics and it will completely change the way because we’re not going to say, this is the way you have to teach, we’re gonna tell the teacher, this is how I learn.  Help me learn this way.  And I think at that point, you get scalability and you get replicability because within the system itself, you’ve got customization as the cornerstone and then you let, you let the market move forward with it.  And it’s – and I love the idea here you’re, you’re doing a parallel track.  You’re not trying to change the system, you say, how can I change it from the get go?  How can I develop a different keystone approach to, to education technologies.     

[03.07.49]

CB:
You know, I think that, again, coming back to the students, you mentioned that we spend a lot more money on education today and we’re not showing hugely different results.  A lot of that money actually goes to special education.  And that actually most of the increases in funding in education have almost all gone to fund special education, so, you know, regular education hasn’t seen the increases in funding.  But if you look at special education and this is something that our college is actually known for is working with kids.  We have a department of special education, this is what we do.  There’s been great progress since 1975 in how we educate kids with developmental disabilities and the expectations that we have of kids today and what they can do.  And there’s been an enormous amount of research as well that has been conducted on this group of kids.  We’ve also learned that for that group of kids and I’m gonna come back to it, that there is no silver bullet.  That group of kids need a highly structured learning environment.  They benefit from direct instruction.  They need scaffolding.  They go carefully step by step by step.  That has been found to work really well with that population.  The other part for that population that we’ve learned is, we don’t have rooms to make mistakes.  The opportunity to affect learning with kids with special needs is a very small window and if you make mistakes, you lose them.  

[03.09.23]

Whereas – and so again, I’m gonna take that to, you can make it on, but you can that on to kids who are really facile learners, they want to structure their own environments.  They like abstract problems.  They get bored when it’s step by step by step.  They tune out.  And so, that is a very different kind of a population. So, as I think about an ideal learning system is, is that there is no system, but opportunities to grow and I hope that we could say, where, you know, when we take the kid from where they, wherever we start, and I hope we start young, because otherwise education is always in remediation mode.  Because when, if you come in with the achievement gap at kindergarten, you’re trying to just remediate.  You’re immediately, before you’re even – day one, you’re remediating.  So can we start earlier.  But, stay – take the kid from where they are and try to move them down.  We have a lot of, right now, there’s a lot of discussion about Singapore math.  That that’s the best math curriculum in the count – well, has anyone looked at Singapore math?  It’s highly structured, it’s direct.  It’s taking a few concepts, however, and drilling it down.  We are very much in, you know, math we’ve looked to the Asian countries, but they do not have open guided type of things, so again, you know, there’s times when we need direct instruction.  There are times when kids need to just learn their math facts and get them down right so they become automatic.  Because otherwise, you’re using cognitive resources to remember what’s 4 plus 3.  They should just know that without thinking and drilling and direct instruction are best for that.  But once we get that down, then we need to move on to the problem solving.  So let’s not get into the dichotomies.  Let’s think about moving kids along and think about, again, what are the outcomes in the end?  And moving kids down paths and individualizing it, but it’s – you gotta realize that you gotta have lots of ways to get at the kids.  And, and computers will be helpful for some, but not for all.
Michael Horn:
Can I just do a definitional piece?

CB:  
Yes.  

MH:
Just, just to jump off, ‘cause I don’t think anything you said is actually opposed to anything that –

CB:
No, no, I’m just –

[03.11.45]

MH:
Yeah, no so, I just thought it’d be helpful, though to – ‘cause I – student centric is not meant to say direct instruction versus constructivism.  Or make those decisions because it’s an – it depends, it depends on the student.  It depends on the type of problem with which they are grappling.

CB:
The task that you’re at hand.
MH:
And so forth, right?  And so, and the other thing I guess I’d jump in is, on-line learning doesn’t imply that actually every activity is on-line.  Actually, lots of activities are off-line if you look at K-12, Inc. which is one of the bigger virtual learning companies in the K-12 space.  In kindergarten, they ship you sand and dirt and beakers and toys and stuff like that so you can do experiments.  But I think it’s the idea of a platform which maybe goes to the personalized learning question that you just asked, which is, okay, for this child, where are they?  And then what’s the right next experience for them?  Or, that the student can direct that.  And there’s a give and take there, obviously, depending as well.  But, it seems to me that actually what you just described is actually, to be able to get to that point, to know that, would be a very promising use of maybe one direction for, for exploration.  

[03.13.03]

MH:
The other thing, on the Asian countries, interestingly enough, we, we study Japan quite a bit a couple decades ago as they were churning out lots of scientists and engineers and mathematicians.  If you look, since they hit prosperity in the late 80’s and their economy has stagnated, those numbers have ticked down each year because the extrinsic motivation to study math and science isn’t as much there.  Their prosperity is basically assured.  And so I don’t think we want to mistake, per se, that it was the way that they were teaching that caused them to learn.  They were actually highly motivated to escape poverty and you’ve actually started to see Hong Kong start to tick down now.  Korea’s still just probably at that apex.  And so, I think distinguishing, for some people, that approach probably worked really, really well.  And for other’s it didn’t.
PT:
Well, then we’re on the up tick, right?  (laughs)

 [03.13.52]

MH:
Well, yeah, exactly.  So, but I mean, I think that’s the point that you’re making, right?  Which is different, different for different kids.

CB:
Roger?

 [03.13.58]

Roger Bingham:  Yeah, could I just ask a quick question.  In the, in the packets that we gave you, there’s a reason here.  If you look, there’s three articles in there.  And the cover of Newsweek says, we must fire bad teachers and it’s the key to saving American education, it’s about teachers.  The New York Times magazine a week earlier says, building a better teacher.  Can educators be educated about how to educate?  I want to come to Ramon Cortines about this.  And there was a previous article from The Atlantic called, “What Makes a Great Teacher?”  And from what I’ve been hearing, this first question, what would constitute an ideal education, um, these are here to prompt you to see that most of the question are being asked about teachers.  And perhaps the question is not what makes a great teacher, but as Paul has been saying, what makes a great learner?  And that’s a different area.  That’s a diff – they obviously intersect, but that’s the kind of thing that would stimulate us as members of The Temple Dynamics of Learning Center to think about this.  And so, Francis’ point about metrics for diagnostic, finding good learners, or what makes a good learner, seems to me a, a reasonable thing to talk about.  And, when you spoke, Ramon, yesterday, or earlier – eh, it’s all a blur – about the question you wanted to answer, you wanted to answer question two, but you said I had thought a lot about question one, what makes an ideal education.  So, given what I’ve just said, I’d be interested to hear what you said about – what you thought about that.
[03.15.24]

Ramon Cortines:
Well, one, I think we’re limiting the teacher.  I see we’ve had no discussion about the parent and yet, we’ve talked about, at the very early age, and the adult, whether it’s the parent, whether it’s the caregiver, whether, whatever it is, that in – that individual is the first teacher.  And we, we need to include them, especially as our parents in the cities become poorer, poverty level and are immigrants.  So, you can have the best teacher, but if the first teacher does not sync, if they pass each other by, and they do not sync.  And, and then I thought it was very interesting in your presentation that it is not just myself that is certified in the State of California to teach anything, but not qualified.  There are a lot of other people that are teachers also and in the kind of world our children are gonna live in, we don’t bring them in contact with those kinds of people.  Whether it’s the business person, whether it’s the scientist, whether it’s the person, the entrepreneurial carpenter, plumber or whatever.  See, it’s not us anymore that’s the teacher.  And see, we talk about she is the teacher.  We don’t talk about me as the teacher.  See, administrators have a responsibility to be a teacher also.  Every, everyone has to be engaged in the teaching.  For the kind of world that our children are gonna live in.  And if they’re gonna maximize the potential as a learner.  So I see us all and that’s the reason I mentioned, yes, we’re going down this path and we need to be going down another path also.  And it’s very complex and difficult.  
RB:
Can I follow up with one thing which is to – since we have the –

CB:
Joe, then you.

RB:
Okay if I just have one little fine follow up since Andrea’s over there.  Could I ask you that question as well?  The one about how do you – what would you say about how do build a better learner?
[03.17.48]

Andrea Chiba:
Well, I’ve thought about the issue of preparatory states of learning quite a bit. I’ve worked with rodents and with high school students teaching math.  Rodents in the laboratory recording from their brains and there’s some commonalities in terms of a preparatory state for learning.  So that’s one basic thing.

(laughter)

I mean, it sounds very comical, but on the other hand, we have to –

RB:
They’re all put in a box?  (laughs)

[03.18.13]

AC:
We have to consider the whole organism, actually.  You have to consider very strongly, you have to consider very strongly the state of the organism, both in terms of their baseline hormonal state, their neural state and their motivational state, all of those things are very important and, um, you can’t ignore the basic physiology of the creature in any way and you can’t ignore the relationship between that creature and the person or thing who’s teaching them.  If they don’t feel safe with the teacher, it’s not a positive learning environment.  If they don’t feel safe with the computer, it’s not a positive learning environment.  All these issues are, you know, people will go into my laboratory and say, why can you teach these rats these complex tasks?  Well, I feed them myself.  I don’t have someone else feed my rats like everyone else does.  It’s a different relationship right there.  And so, one thing you have to do is look very closely at every aspect of the organism and think optimally what, what is the best preparatory state from learning.  And then you can talk about what things that organism should learn from there.  And I was, I was interested in asking Dr. Lederman, actually, if anyone has ever studied retrospectively his students?  What is it that got them to that point of being the gifted, most curious students in the state and are there any commonalities?  
CB:
Joe?

 [03.19.42]

Joseph Wise:  I’ll just add two things quickly.  So first all, obviously we have to think about building a better learner, but we have to give equal effort to building a better teacher.  That’s right, even though I think a lot of that article in the Times didn’t help us get to really terrific research and you gotta do both, I think.  But Camilla, basically I think part of the problem with coming from the point of view of one of the really great colleges of Ed and, you know, yours is near the top if not on top now with what it’s doing.  The problem is this whole valley of death thing, you know, going from research to practice.  We, in – especially in special ed, we are engaged in so much malpractice, things like, certainly the structure that a learning disabled kids need or few of them need together and the teacher learns strategies to do that.  But we, we will then transpose that into, well, LD kids have learning styles that are such and such and such.  You hear that all over this country.  So this valley of death on the other side is filled with malpractice or you wouldn’t have our African-American boys and young men so overly identified in, in those categories that has to do with all that malpractice.  So, this whole, this gulf that we traverse, we’ve gotta figure out how to, how to fix this malpractice stuff.  ‘Cause we can build a lot better learner and we don’t build better teachers at the same time, that’ll be, that’ll be as bad a meltdown as we’re engaging now, I think.
[03.21.13]

Ramon Cortines:
It’s not just building better teachers.  It’s the kind of support and service we give educators on an ongoing – we talk about life long learners, but we do not – I mean, in services, we screw off the head and pour in the information.  And think that we’ve in-serviced educators.  We talk about individualizing instruction for children.  What about for we, the teachers?  It needs to be the same thing.  And it needs to be ongoing for life.  It needs to be Mercedes service.  I drive a Mercedes.  If it stopped on the road, let me tell you, they don’t leave it stopped on the road.  They come and get it.  

(laughter)
RC:
We don’t do that for teachers.  We don’t do that – and forget teachers.  We don’t do that for educators, whether it’s parents, whether it’s the para professionals that we so depend on with our – especially special education children, and for intervention at all levels along.  And we don’t do that for administrators.  I’ve arrived.  I haven’t arrived.  A teacher is at the top of the hierarchy.  And it needs to be an ongoing kind of, of service that meets my needs, so the children that I come in contact with are productive.
PT:
Can I ask just a point of information?  We’ve heard a lot about the achievement gap, closing the achievement gap, difficulty in closing the achievement gap.  Can we define what it is that the achievement gap is?  How do we measure it and how will we know if we closed it and are we using the right metrics?  
 [03.22.57]

Camilla Benbow:  Well, I mean, we – the achievement gaps are just based on the tests that we give kids and they’ve, the knowledge skills that they have using current day tests.  They come in, they are -- achievement gap refers to the differences between minority groups and whites and Asians, whites and Asians start school with more knowledge and ready to learn than, than minority groups and children from poverty.  So that’s what the achievement gap refers to is those differences when we come in.  There’s – there is a national longitudinal study of children that have been studying them and tracking these kids who began kindergarten.  I think it’s up now to 8th grade, but we have 5th grade results.  And we can close that gap or diminish that gap with effective teaching.  I think there’s also lots of studies that shows that if you have 3 years of a really good teacher, how much you can advance and 3 years of, of consistently of poor teaching, how that falls behind.  Unfortunately, you know, a lot of the kids who already enter school behind tend to be put into school where they – because teachers aren’t distributed equitably across schools.  They often end up in schools where they don’t have the best teachers, so they get further and further behind.  So -- 
PT:
So, if we were able to close the achievement gap and everyone, based on exactly the same metrics we have, would that be what we would consider to be a ideal education?  
CB:
No.
??:
No.

??:
No.

PT:
So that’s the point I’m trying to raise.

[03.24.34]

Leslie Winner:  So, there’s all this stuff that we don’t measure, that we know is really important for people to be successful as adults in life, in their communities, in their work places and in their families and we don’t measure them and because we don’t, maybe because we don’t measure them, we don’t teach them.  
??:
We don’t value them.

LW:
Or, maybe because we don’t know how to teach them, we don’t teach them, or maybe both.  But, I think that, you know, this achievement gap that we know in math scores and reading scores and graduation rates is just the very tip of the iceberg of the achievement gap in actually preparing children to be successful adults in life in all the panoply of skills that we all have and that they need. 
 [03.25.22]

Matt Chapman:  Yeah, let me, if I may, just dive a little bit into the detail and I’ll try to, not to get too much for the sake of time and such.  But, I just so thoroughly agree with your comment.  Part of the problem, and by no means the only problem, but part of the problem is the metric that we use typically, an achievement gap will be measured under the standard that is the state grade level, period.  And as all kinds of research has shown, including some from Northwest Evaluation Association, state standards are all over the place and that’s one of the very strong initiatives that the USED is taking with kind of deferring to a large extent to the Governors Association, the Council of Chief State School Officers and I think that there’s a lot of really, really great and exciting stuff there to let’s create a standard and a decent standard, one that’s college and career ready.  So there’s that aspect and, and in this whole achievement gap area, we need to recognize that unless we have that kind of a standard, the measure of achievement gap today is – I won’t say it’s random, but it’s not something that we could really rely on because there’s such dramatic variation in the quality of the standards among the states.  
[03.26.41]

That’s one point.  The other point that I would want to make, though, is that we also have to recognize – let’s assume that we get these good standards that are proposed and hopefully, will come out soon.  But, even then, if what we do is to confine the assessment, strictly to an assessment of grade level, we’re really not learning what it is that we need to know in order to measure and close the achievement gap.  There was a study done by the State of Delaware.  And this was, again, done – this is actual data.  They did it as part of the 2015 vision and the State of Delaware has a particularly strong vision.  I believe they included one of Joey’s prior districts.  But they looked around schools in the Wilmington area.  And based on the grade level growth measure, which is what Delaware was permitted to use under the No Child Left Behind law, something, and Joey correct me if I get my numbers here wrong, but I believe it was in the effect of three quarters of the schools in Wilmington are failing under AYP.  But if you look at it from the perspective of are the teachers doing the things that need to be done in closing the achievement gap, and they used our measure which is independent of grade level and predicting whether the kids will in fact achieve and appropriate level by the time they graduate, the answer is that about two thirds of the schools in Wilmington are successful, in the Wilmington area.  There’s a couple different districts.  And, and the process is one where instead of putting these schools in AYP jail for achievement gap issues, what we really should be doing is studying what are they doing in these – in, which, in this case, is what Joey was doing, which is pretty exciting.  So the process of how we do the metrics, and I’m sorry, I realize we’re gonna talk metrics later and apologize for being a little out of the timing on all of that, but I, but I think it’s essential, if we’re gonna talk about an achievement gap, which I think is a – you know, it’s just a critical part of the conversation, if not the most interesting and important part, we have to talk about in the context of a metric or metrics, more to the point, that are in fact, meaningful and really take into account the activities that are underway.  That isn’t what happens today.  I can just – and again, I don’t mean to drill too far into, to kind of, you know, insider baseball on all this, but, but the processes are ones that are not well understood and they’re terribly unfortunate in the implications that they predict, or that they publish as to what it is that we are and are not achieving.  
CB:
Scott?

 [03.29.14]

Scott Pearson:  One of the challenges that we faced in thinking about national assessments, um, that I think we will also face as we think about prizes is that many of the characteristics that I think all of us around the table, or most of us would agree, constitute part of an ideal education, are very difficult to measure. Or, they may be measured, but they’re highly susceptible to, frankly, to cheating.  That make it really hard to base a national standard on, or a, you know, or a prize.  So, let’s take three for example.  I think we all agree that creativity is something that you want to leave our children with and that would be part of an ideal education.  But how do you measure it?  And how do you measure it in a way that, you know, is reliable?  The ability for students to present in public speaking and, and, uh, to present their work in front of a group, so the performance standards, um, is another example.  Or a third I would cite would be, would be areas around citizenship and community service and volunteering and being part of their community.  All of those things are critically important.  Fourth would be, you know, around the arts or very important, very difficult to measure and devilishly hard to figure out a way to, I think, do a prize around.  
CB:
Yes, Esther?  And then –

 [03.30.45]

Esther Wojcicki:  So I, I think the achievement gap begins at birth.  And what Ramon was saying about the parent as the first teacher, that’s – I agree 100%.  And so, if we don’t have a really good parenting situation and a lot of kids in lower income homes don’t have good parenting situations, and, um, so by the time they reach the kindergarten age, they don’t – they’re already behind.  And if what Paula’s saying, you know, these kids are learning how to learn, when they’re really babies and small children, then shouldn’t we be concentrating our efforts at that point?  
PT:
I mean, I’ve always been surprised that one of the major things that we have failed to teach children in school anything about is how to be a good parent.  Okay?  Or how do children learn?  Or anything along those lines.  And we just haven’t and, uh, you know, so I guess I’d hoped that this discussion would really allow us to think more outside the box than we, we tend to be thinking.  I mean, if we could have any educational system we wanted, if we could get the outcomes that – I mean, if we could have people graduating from high school or college or whatever and bringing us forward into the 21st , 22nd Century, whatever we’re gonna go on here, um, what would we want them to be like?  I mean, would we know one when we saw one?  And you mentioned the arts, you mentioned creativity, um, you mentioned – 

SP:  
Citizenship.

PT:  
Citizenship, you know, um, you know, what about health?  And what I loved about what you said, Eileen, about the health prize, was that you turned it on your head.  We don’t have a health care system, we have a sickness care system.  You know, what do we know about what it would take to make a healthier person?  What’s the relationship between physical health, as Andrea said, and cognitive health?  So, um, one of the things that I’ve been thinking about and we mentioned it in our early, like, little blurb to you guys is something that would be akin to a quote, unquote FICO score for individual children in education.  In life.  And within that score, you could get points for different things.  Not just reading, not just math, but maybe doing things that, you know, indicated that you were volunteering or that you were doing sports or that you were doing music.  You could, we could, it could be the sky’s the limit in some respects.  And then there could be a score that could be nationalized.  And you’re gonna have to talk about this, because I understand from dinner last night, Matt knows a lot about how the FICO score was developed.  What are the pros and cons?  And things like that.  Is it foolproof, whatever?  But if we could think outside the box, I think, about what were – if we could do anything we wanted, what would be the pieces that we would want to see put in other than just the assessments we currently have?  Then we can think more broadly about whether there’s a gap and what do you do about the gap.  My concern is that we really have this achievement gap based on a very currently narrow perspective of what we’re trying to do.
??:
And too, and too low a bar also.

PT:
That’s why I asked.  What’s the achievement gap?  I was being kind of like, trying to be provocative.  
 [03.34.04]

Francis Béland:  But Paula, turning education on its head, it’s – education is the act of trying to convey information and knowledge to someone.  And we’re trying to change that.  What we really want to do is allow people to learn.  

PT:
Exactly.  Create a brain that wants to learn.  
FB:
It’s the opposite.  Absolutely.  

PT:
Now, the interesting thing is that, although you said that some of these areas like creativity or whatever are not easily measurable, in fact, I think that neuropsychologists and other, you know, professionals know that we have quite a good battery of abilities to measure what are called executive function, cognitive skills, social and emotional well being.  There’s an awful lot of research based assessment in some of these other areas.  Fluid intelligence.  I mean, what is creativity?  So, there – if we think somewhat differently and they’re quite quantifiable in certain areas.  So, if we were to think very creatively, we would say, what is already known that is in the form of assessment that is fool proof, that you can’t scam the system or whatever, would any of those be useful to understand, to say that you’ve raised the achievement gap that way, in terms of the child’s propensity to be able to learn?  You can include height.  You can include weight. You can include, I mean, I know when I was in school, they had the Kennedy physical fitness test.  It was the bane of my existence.  I wasn’t very physical.  But nonetheless, we all had a standard that we had to meet.  What about a cognitive physical fitness test?  Or a learning physical fitness test?
??:  
Can I – 

Leslie Winner:  So I have a question.

CB: 
Okay.

[03.35.45]

LW:
If we, if we could come up with this kind of basket of capacity that we think that 5 year olds should have to set them up to be successful learners, then, through school, all of the previous successful preschool education programs have shown that their impact dissipates through school, if it isn’t – if it isn’t continued to be nurtured through elementary school, they just lose it and you get them kind of up to this bar when they’re five and then they just fade away.  So, do you think that if we actually had a more sophisticated and full basket of capacity that we’re aiming for, of, by the time they start school that that effect would disappear?  Or do you think we also have to follow up by what we would need to do to nurture it after they got there?  
PT:
Both.  I think the first step would be just figuring out what does readiness really mean?  Okay?  And then is it measurable?  And then secondly, how do you sustain it over time?  In a cost effective scalable way?  I mean, that is the ultimate issue.
 [03.37.08]

Joseph Wise:  And, you know, one of the things that I heard Francis say last night is that there’s a possibility that there might be multiple prizes here because the fact remains, this is sort of like our President’s dilemma.  You can criticize him all day long for doing too much.  The fact of the matter is, he doesn’t have a choice if he wants to do the honest work, because all that stuff has to be done and it’s the same thing with us.  We have to work on all these things at the same time because it’s in such bad shape, so we don’t really have a choice if we’re gonna make this thing fixed.  Now, the prize might have a choice that we’re, there’s none or one, but we have to work on all these things at the same time if there’s, if there’s even a prayer of a chance of getting out of this ditch that we’re in, in, especially in the K-12 zone.
[03.37.46]

Eileen Bartholomew:  And Paula, to follow up your comment on metrics, you know, the question I would pose to this group too, is as you look to define what that metric might be, who are the people that are not in this room that should be?  So, for example, in – a prize competition brings people to participate that otherwise wouldn’t be addressing the problem.  So who are the garage mechanics equivalent of this?  When we had a recent set of meetings on education and global development, a gentleman by the name of Woody Flowers, who is a kind of a co-founder of the first competition, the first robotics competition said he sat at the end of the movie Avatar and watched the name and list of all the companies that had participated in that.  Everything from, you know, Pixar Animation, Technicolor, MGM Studios, James Cameron, he said why aren’t those innovators helping fix the problem of today’s innovation in education?  So as we look to develop this basket of scores, who should be at this table, but isn’t?  And how can we encourage them to, not just show up for this discussion, but to be a part of the competition that we would develop?
CB:  
So Robert, you had your hand up, do you, did you want to say anything?

[03.38.49]

Robert Bowen:
I was just gonna say, that was brilliant.  That got me to change my train of thought, but the problem with innovation that’s got me with intervention that’s gone back, is most interventions produce an intense period, but which I couldn’t understand and we would show dramatic improvement.  We removed innovation – or the intervention, whether it’s for older students, adolescents, middle school students, or preschool students, it doesn’t mat – you have this intense period and then we remove it.  And we know that those students are soon right back where they were.  The problem is, with those, in my view now, this has changed.  I just didn’t understand why that was the case and I felt, well the solution is you gotta just keep on doing that.  Which is economically a problem, but it’s that we didn’t alter the fundamental cognitive structure of those students.  And what we’re starting to see now, for instance, Joey’s research and Duvall showed this, if you alter the cognitive capacity of the student to take advantage of the learning environment, the change does sustain itself.  My great fear about preschool, and universal preschool, it’ll be just like universal kindergarten, is we’re gonna give them the same thing.  We’re not gonna change them.  We’re gonna spend billions and billions and billions to put them in a mass production system and we will not change them cognitively and we’ll have the same kind of problem.  Final point, we have to give great educational leaders a rigorous accountability system to drive change.  If we take that away, and I have fear running through me when I hear this broadening, and I, I agree 100% that there are many things in the ideal, uh, in the ideal education and what a person should be able to do, I agree with that wholeheartedly.  But I can tell you this, if a student comes and is in school in an academic learning environment of any kind and they do not have good language, and they do not have good reading, they are dead.  And you will put them in an environment of shame forever.  And they will drop out.  They will be disruptive.  They’ll create every kind of problem in the world, and at the same time, my bias is why we can’t compete internationally, is because this mass system we have, if you’re a teacher, you’ve gotta aim somewhere.  And the money that’s coming from the feds and the states is for struggling.  That’s where the big money is.  Right?  So if you’re a vendor today, you go where the money is.  And there’s, the discretionary dollars in the education today is for struggling, special ed, title one, those are discretionary dollars.  The, the big funding money that’s rolled out.  You do not go to the gifted and talented.  You do not go to the other end of that spectrum.  I think that’s a problem.  We’ve moved the system aim down to correct this problem because you don’t get, I don’t believe, in LA, you do not get a failing score on your schools because you’re gifted and talented or not blowing the top out.  You get it because they didn’t meet the cut scores.  

??:
The minimum.

[03.42.34]

RB:
There you go, the minimum.  Gotta hit the minimum.  We’re moving this down.  Now, the bigger problem is it’s not student centric.  So, I, I just encourage – that still is not the central issue here and the issue of how you bring innovation to the table.  I mean, I – the addiction for games, I watch these young kids now, I mean, can’t – you, you have to at dinner – at the dinner table now, we have to tell the 6-year-old, put it down.  Put it down. Well, there nobod – no one’s driving that young person.  Who’s driving that young person to put down that game?  Right?  I mean, they’re – they don’t have to be – but if that was a truly beneficial cognitive game or a learning game, I mean, there is so much that could be done, I mean, I think the know how exists in all kinds of fields to drive enormous change, but it will be in the non-consumption, I believe, initially.
CB:
Yeah.  Well, yes?

[03.43.35]

Nelson Broms:
Speaking of know how, we also speak of system.  By definition, the system is a system.  And someone, was it you, Jim?  That said something about the Founding Fathers and putting them off to the _____ entire idea and how to manage, how to educate the kids.  Ultimately, we either have to have a strongly centered at the federal level, which is where the present President and Secretary are trying to get or you’re going to have 50 different, let alone twenty thousand different kind of ideas on how to do that.  You know, some of those don’t think that’s anything but ultimately leading to Big Brother and so on.  If’ it’s going to be a system, it’s gotta be a system.  And it ain’t no system.  
[03.44.25]

Joseph Wise:
Paula I almost cringed last night when you said scientists we learn, we need to listen to more to educators so we have better questions to ask and, and I appreciate that.  I hadn’t heard you say that before, but I almost jumped up and said, “Paula, that’s only half of it,” ‘cause you and I have had a lot of discussion about how practitioners, those of us in the practice, and you know what?  By the way, because of Bob there is no school districts with more neuroscientists into their work than in my two school districts and even with that, I didn’t turn the, I didn’t turn the volume down on the publisher and the pedagogues in reading and turn the volume up with neuroscience.  I didn’t even get that balance and so there really is a flip side that I think you all have to be bullish about, is that the educators must listen to us.  Neuroscientists are not at the power tables.  Neuroscientists are a very small part of how we spend the $750 billion dollar, uh, billion dollars that we spend now and we’ve got to do something about that and even where you got to my table and I didn’t even have the balance right and somehow that’s got, that’s, that’s a huge problem for us because you know more about those areas where we don’t know enough about yet that we’ve got to get at and we just, that’s something that we’ve got to solve somehow.  It’s, ‘cause it’s an enormous problem.   
 [03.45.47]

Camilla Benbow:
Well, I know that we’re – I think you’re running out of time and, you know, we’re hearing a lot of different things here around the table, but I think I actually hear a unifying theme.  One thing, in terms of problem identification is that actually America has many good schools.  And I think when we’re talking about the schools that we’re worrying about, it is the troubled schools of inner city, you know, urban schools have the biggest challenges in our, yeah, today.  But there are many fine schools in America, so I think we need to be careful with our language, but it also demoralizes a lot of people who are working hard and doing well.  I think that when I’ve been listening to you in terms of what everybody’s coming out to, is these individual learning paths and how we can more individualize learning, customize it, but that we need to be thinking about – and it’s starting early.  With the parents and so on.  But that our people are in different individual learning paths.  And that we need to, perhaps measure progress and look at quality of education so we can move people down their paths at a faster rate or deeper level and so on.  And that we can’t be satisfied.  Yes, we need to have the basic skills and I heard about literacy and language, but I would also throw in numeracy.  Numeracy is an incredibly important skill and we, we – actually in the international comparisons, we do fairly well in reading.  Compared to other countries, so where we struggle is really in the numeracy area.  So, I think we need – and when you look at our curriculum, we spend a lot more time on reading, so I’d like to say this is something to really think about.  So, as I’m hearing here, what we’re talking about a lot about is our individualizing and not have false criterion like the proficiency criterion where it’s become – we, the school system becomes incentivized to get the kid who’s just at the bubble over the bubble and it doesn’t matter if somebody’s at the 10th percentile moves up to the 30th percentile.  That’s a wonderful achievement, but it doesn’t help the school.  It doesn’t help the kids who are achieving.  But can we think about a system of taking where students are and moving them down and have a clear sense of it that it is problem solving.  I get concerned, we talk about creativity because then we have to think about the big C creativity versus the little C creativity, big C creativity or the things that Leon did that got him the Nobel Prize, the little C creativity or is the problem solving, the thinking in new and novel ways.  And that’s what’s going to be required in the end.  You know, he had to do that in order to get the big C, but all of us who can be thinking in novel ways are not going to get the Nobel Prize or the equivalent.  Uh, Or do those kinds of things.  
[03.48.36]

But today in our schools, I think we need to bring people up to a higher level of functioning.  The economy demands it.  There are no jobs for people who don’t have those skills.  But it’s also learning how to learn, how to problem solve, how to approach new problems.  We can’t prepare people for occupations for careers that don’t exist today that will be there tomorrow.  So how do we get these flexible learners?  But there are certain skills that everyone needs to move along and I think what I’m hearing is individualizing, not having this kind of manufacturing factory approach to learning that, basically, that’s how we designed the system to be.  And now we need it to become somewhat different.  So, I don’t know.  I’m trying to, are there other thoughts here?  I think there are lots of technology, lots of way to get at it, but – and I think we also are agreed there needs to be lots of different approaches to tackle the problem.  Yes, Terry?  
[03.49.31]

Terrence Sejnowski:  Yeah, just to – also to wrap things up, because we do have to have, uh, stop for lunch at some point.  So, one of the biggest markets in gaming right now is multi-player games.  And I know you’re all thinking of World of Warcraft, which is enormous.  I  mean, it’s like, I just looked it up.  It’s 11.5 million monthly subscriptions in 2008.  So, it’s addictive.  And there are people who basically spend hours and hours every day.  Adults, too, by the way.  But there are, there are other very interesting innovative multi-player games.  Let me give you one example.  It’s a viral type of a game that you’ve probably not come across, called the ESP game.  Has anybody played it?   
(collective negatives)

TS:
Okay, so this was invented by a researcher at Carnegie Mellon by the name of Louis von Ahn.  And he had the following problem, that he needed to label images, just pictures, with a couple of words that he could then use for being able to look it up in the database.  Right?  So you have, how do you label millions of pictures?  Well, it costs a lot of money to actually get somebody to sit down and come up with, you know, three or four words for each picture.  It’s very, labeling is very, very expensive.  So he came up with this game.  Here’s how it works.  You are playing with another player.  And your game is to guess what word that person is gonna pick for that picture.  Picture comes up, and (laughs) you, you’re not guessing what the right, what the word is for the picture, what the word the other player is gonna pick for the picture.  Do you get it?  
??:
That’s ESP.

[03.51.14]

TS:
Yeah, and, and if you guess what the other person’s gonna pick and they guess what you’re gonna pick, then you’ll get points.  And so, you know, at the top, you know, all the top players who were able to do the best guessing, they’re the people who have the ESP.  And people apparently, and I’ve tried it and it is kind of addictive, but it, it’s basically doing work for nothing.  They’re doing hard work, but they’re enjoying it.  Right?  WE need to find viral games like that.  And that’s very creative use of, of Internet to accomplish a task.  And if we could come up with viral ways of – and multi-player, I think, is the way to go and I think students get to interact with each other over the Internet in these multi-player games.  This is, I think, what we should be encouraging.  And it could be done, I think at all levels.  I mean, I don’t think you have to be a gifted student to get addicted, right?  
PT: 
No.  (laughs)

TS:
So, it’s just a matter, I think it’s really, it really will take – and it’s not something that in this room, we probably don’t have the, the skills or the creativity in this area that it’s gonna take, right?  We’ve, we probably are going to have to recruit some of the better, you know, the talent out there who, who can create these viral games.  
??:
That wasn’t a criterion for membership in this.

(laughter)

CB:
Andrea?

 [03.52.32]

Andrea Chiba:  So I just wanted thank you all for letting me join you this morning.  And I’ll be going in a bit.  I wanted to say one thing following up on Terry’s, though, and the one thing that doesn’t exist is a mechanism for scientists who do have a good curriculum idea perhaps to vet that idea and have it implemented.  As a scientist, for example, I do have one actually for teaching girls programming in math that I think would be quite good.  I’ve been checking it out.  But on the other hand, if I were to implement that, I’d basically have to give up my career as a scientist and there’s no way I want to do that actually.  And so there’s no mechanism for finding a way for scientists to actually translate their specific ideas that are very well based in science and are probably creative because we’ve had to be creative to get where we are and translating those to education and Paula’s talked about this and she really did, she didn’t give up her career as a scientist, but she gave up a lot to go ahead and translate her idea.  And now, I have an idea, but I’m not – I’m not sure that I actually want to give up a lot to translate that because I’ve many irons in the fire right now.  So, how is it that scientists can go about doing that?  You know, you’ll get eaten alive if you try to pursue a partnership with Nintendo, and it probably won’t be implemented in a scientific manner, although that would be an effective route.  If you could maintain your science into that.  So, I think that’s another thing that you might all think about, as what, you know, how is it?
SP:
So in education, you’d be eaten alive, but if you were a genomics researcher and you teamed up with Colera, you would not be?  
AC:
(laughs)
SP:
I, it’s just interesting to me.  

??:
No, that’s exactly right.  No that’s, that’s right.  That’s a good example.  That’s, that is – 

[03.54.20]

Matt Chapman:  There is one thing about education, it’s not a real complete answer to your bit, but one thing that I have seen is  lot of open source approaches.  One of which is very interesting.  It’s a web site called Curriki.org that Scott McNealy, formerly of Sun set up. And what’s interesting about it is that people put their curriculum on there so you’re giving up the millions that you’ll make from getting it – 

(laughter)

MC:
So there’s the open source approach.  The one thing, though, that I think is worth mentioning is, it then gets rated by other teachers and participants on the web site as to whether they think it’s any good and the ratings are published.  So there’s a little bit of looking at it from that standpoint that can be kind of interesting.  It doesn’t really answer your question, but it is kind of an interesting approach when you look at other kinds of curriculum and it works really well for, for frankly reading, math, more you know, history, things, uh, social science, that type of stuff.  They’ve got about, I think it’s 3,500 different curricula that are on there and about a hundred thousand users.  So, it’s an interesting place.  
 [03.55.28]

??:  
Thinking of large scale, large scale ideas actually.

Camilla Bowbow:
Well, video games, um, you know, if you’ve been studying and following some of the, you know, IQ’s have been increasing.  I don’t know if people realize that, but IQ’s have been increasing and IQ’s is a, is a measure of learning capacity.  So, they have been going up and a lot of people have been looking at, well what is the explanation for that?  You know, you can talk about nutrition and things like that, but it doesn’t seem to be able to explain all the differences and the increase in IQ.  Uh, and uh, 
PT:
 Selective attention.

CB:
Excuse me?

PT:
Selective attention and speed of processing.

CB:
Well, yes it is.  It’s video games.  Many people are coming down to the video games and that this is – and also if you, you know, there’s just – and an increase, not that, but the increase in spatial abilities that video games can do.  So, you know, let’s see that they are a powerful tool.  They have already had an impact.  Maybe how can we make them even powerful and I think your other NSF center, the Life Center, tries to look at, you know, having avatars and, and things like that to use these.  And so I think there has been pro – there is progress being made, trying to think about how to, how to capture the attention of kids with the things that they really are already, but voting with their feet, as to what they like to do.  It’s down the road, but you know, as we sit here and talk, worry about it, we have to realize that IQ’s have gone up.  (laughs)  

 [03.57.00]

Leon Lederman:  FI can’t resist the fact that what a scientist can do is to look at the curriculum which is really sequential learning of science and so some 10 years ago, I propose – I discovered to my horror that students in 9th grade start with biology, the most complex of all of our sciences.  And progress later to physics and I said, let’s change it around and teach physics first.  That – I shouldn’t have used the word physics first.  That was a mistake politically.  I should have said biology on top.  (laughs)  Would have been more politically correct, but anyway, it’s – in 10 years, I probably have 2000 high schools that have changed their curriculum and many of them with a great deal of success because there’s a logic to starting with physics and then chemistry and then biology.  But it’s miserable to sell that as a scientist because it’s just so hard.  I mean, I’m – essentially, it’s failed 10 years.  
[03.58.04]

Paula Tallal:
And we’ve know for years and, I mean, for I don’t how long that if you want to teach children – first of all, that it’s useful to teach children more than one language.  That it changes the brain, learning more than one language and it makes them better at languages and rule learning and a variety of other things.  And we’ve known forever that the best time for teaching, or for learning language is early.  Not late.  And yet, we continue to teach it in high school and college.  And that just doesn’t take into consideration, again, it’s a mismatch between the science of understanding what develops when and for whom and how and translating that into a more effective ordering of when you learn things.  Yeah, we need to eat lunch.  I know.  The lunch is ready.  
[END OF RECORDING]
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