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BERNIE ZUBROWSKI
[BEGINNING OF VIDEOTAPE 1]

I took a chronological approach.  Because when I started thinking about it, a lot of what I did in the early years was kind of a prelude in terms of design and development for my books and exhibits and a curriculum.  And as I was thinking about those first years were really a continuation of some of my experience and work I had done for the African Primary Science Program and the Elementary Science Study.  A number of the topics and materials I worked with were adaptations from the African Program and Elementary Science Study.  Jim Zion hired me, and those five to six years – how long did community service go, Dottie?  I don’t know.  That one grant.  About five to six years?

DOTTIE:  Yeah.  We merged with the Teachers Center [inaudible] the Resource Center.

Right.  Well, during that five or six years basically I took, like, drinking straw construction, bubbles, works with siphons, I can’t remember some of the topics.  And I adapted them for the after school context.  I had started blowing bubbles in Kenya for the African Primary Science Program, wrote up a little paper in the second year.  And the reason I did that, we had a conference with all the people in the program from the different countries, and we were talking about how could we integrate science and math.  And I thought, well, maybe soap bubbles would be a way of doing it in terms of geometry.  So I went there and got some cheap soap they use for washing clothes, I think, let it soak in water.  I didn’t have drinking straws, so I used tubes of ballpoint pens, and then I started blowing bubbles.  And when I came to the museum and started blowing bubbles, I found that Joy worked great and I could make gigantic bubbles.  And what’s interesting about that is I find continuously, even now in my sculptures, that you’ve really got to play around with stuff.  You can start out with some preconceived notions, but that only gets you so far.  You’ve got to be ready to make discoveries and realize that something that’s happened is not only interesting, significant and maybe you can use in some way.  Like, I like to tell the story I was playing around one day in the messy room back in Jamaica Plain and I made one kind of bubble launcher.  No, it wasn’t a bubble launcher, it was that string and straw device that’s used all over now.  And I had done that to make a rectangular sheet of soap film because I was going to put a sewing thread in there and pop the middle sewing thread.  And there’s a demonstration in a book that sewing thread will form a perfect circle.  And I was doing that, and I wasn’t haven’t much succeed.  It’s too damn hard to pop that thing in the bubble.  So for some reason, and I think I blew into it, and I got this big bulge and then I realized I could bring the straw together, and then I realized that playing around I could launch big bubbles.  And then some of us got carried away and made even bigger frames and were trying to make bubbles this big.  And out of that also I began to think, well, why not try to stretch it vertically.  So I got a big, one of the planter troughs I think it was, and I put monofilament in the bottom of it, I pulled it up, and put a pole in there, and that was the famous stretch bubble that’s now all over the world, right, in lots of different museums.  But the point there is, I didn’t start out to make stretch bubbles.  I was playing around and I found out that I could do certain things with it, and found out that it was a neat thing to do, and it also related to some kind of science things I was doing.  And you could try – one of my ideas was is with this stretch bubble is, at least in a classroom, was trying different soap solutions.  How far can you stretch it before it breaks?  So that would be a way of testing soap solutions.  But the effect was so neat that, you know, like eight years later I put it into the Bubbles exhibit.  So during that time I did a lot of playing around with stuff, and the museum let me do it.  That was the great part, right?  Under your regime and with Jim Zion  and all, I mean, I could play around with this stuff.  The other thing, when I was writing this sort of story, and I kind of realized this before, when I went into after school programs, it is a tough situation to work with.  Because at that time, it’s a lot of drop in.  You go there after school, you’ve got a bunch of kids, and you’ve got to have some compelling activities to keep their attention.  Either that, or you have to have a wonderful personality or something like that.  So as a real test of what I was doing, I would go in with bubbles, and of course they liked it, there might be some drinking straw structures, some siphons.  And I sort of saw this before when I worked for [inaudible] African Primary Science Program that there are compelling materials.  I started to call this “intrinsically interesting phenomena” like bubbles, air and water movement, things like that.  But after school situations forced me to look at what is about the materials that is compelling, and then how can I design them so that I’m not talking a lot.  But there’s something about the materials, the problems that I posed, that just gets the kids going for some time.  Because they weren’t around to talk about things.  They wanted to do.  So I learned a lot about how to design stuff and make it as simple as possible, compelling as possible, and present it in a way that kids would go at it for some time.  And partly because of my work at the Elementary Science Study and African Primary Science Program, where we’re trying to put curriculum units together that had continuity from activity to activity, I was also working toward building not just one activity with bubbles, but a bunch of activities with bubbles.  Or not just one activity with siphon bottles or drinking straws for suction, but activities that would go on six to eight sessions, whatever, even longer if I could.  So that was a challenge and that’s why I was continually playing with the stuff to see what more I could do with the same set of materials.  But looking back on that period and then also things I did later on, a lot of that I used in the books that I did, the curriculum that I did and in exhibits, a lot of the exhibit stuff really is based on work that I did in after school programs, in the 636 Programs and some of the programs I did in schools.  There was a lot of experience there.

MIKE:  Talk about how, go back to how you got to African Science Program and that and EDC and where did you come from at that point that got you there.

On, pre-museum?

MIKE:  Pre-Africa.

Well, I was – well, you know, when I finished college I went in the Peace Corps and I went into Bangladesh for two years.  And there I was a science teacher for grades 6, 7, 8.  And basically I had to create my own curriculum.  They did have a syllabus and kind of a textbook.  The textbook was in Bengali, and I never did learn how to read Bengali.  I managed to teach in Bengali, sort of.  But I liked the experience of being overseas and the challenge of designing activities with a limited set of materials.  Because in Bangladesh there was hardly anything.  There was hardly even anything to recycle.  You could barely get kids to bring in tin cans because they used the tin cans for everything.  So I left Bangladesh, went to graduate school, wasn’t doing too well in graduate school.  And while I was in graduate school –

MIKE:  What were you in graduate school for?

Physical chemistry.  I read a magazine article about New Math, and in a footnote it said something about the African Primary Mathematics Program and Science Program.  And when I left Notre Dame after the first year, I contacted someone at EDC, Charlie [Wolcott].  Do you remember him?

MIKE:  He hired me.

Right.  And I went up there and talked to him and I said, “I’m interested in this African program.  I’d like to go back overseas.”  He says, “Well”....  “But I still want to get a Masters in Science Education.”  So he said, “Well, you know, we don’t have people working in the African Program right here, but there is a program called the Elementary Science Study, and they happen to be looking for people with a chemistry background.”  And I don’t know why, we went to lunch.  Charlie [Wolcott] was out to lunch and he hired me on the spot.  It was one of the steps in life that I look back on now that kind of changed my life.  Because then I moved to Boston to Baltimore, spent a year and a half there, and then went over to Kenya and worked in Kenya for two years developing curriculum.  And Kenya sort of was like the Peace Corps in that there are very limited materials, and there’s hardly anything.  The schools had no budget for science.  Whatever you did had to be from the local environment.  Which was a great discipline.  I remember one time I was visiting a school and I was looking at the rooftop is made out of a grass thatching, because this was a school that had mud as walls, mud on the floor, and grass thatching on top.  And I was looking at the grass and I said, “Where does the grass come from?”  It comes from all areas and it grew in a lot of African countries, at least many of them that we were working with.  Because the program involves seven English-speaking countries.  And I realized that if you took the grass, had the kid bring it in, you got some pens, you could do construction activities with them.  And that was one of the units that I developed, having kids build houses and other stuff with pens and grass and testing the – and I had them test the houses by hanging cans with a string on it and pouring sand on it until the house broke.

[END OF AUDIOTAPE 1, SIDE 1]

I built upon that when I came to the museum and had kids build drinking straw houses and test the houses with cups and nails.  But particularly at ESS was really a formative experience, because I had people there from MIT, Harvard, Boston University, mainly scientists and some really good teachers.  And it was quite a combination of very creative people who were really trying out all sorts of ideas about science education.  It was one of the first major projects in the ‘60s.  But also I think their approach resonated with my own approach that I had been trying at the African Primary Science Program.  They were more student-oriented than content-oriented, if I could say that.  And they were interested in having students explore, play around with stuff, at least some of the students and some of the scientists.  They felt that, people like Phyllis Morrison.  They gave priority to that.  Compared to some other programs that got too heavily involved in emphasizing the conceptual development.  This is at the elementary level, and I think it’s still happening.  But my approach has been consistently trying to get, first off, kids playing around with stuff.  And then out of that, beginning to get them to think about what’s happening and then having a dialogue with them about what they think is happening, and what the scientists describe as happening.  And maybe getting them to the point where they understand the scientist’s conception of it.  But I find even nowadays that’s still a ways to go with a lot of elementary students and middle school students, despite what people say out there.  A lot of what people do is premature.  But when I left the African program I wanted to continue to develop curriculum or design activities and all that.  And when I moved up to Boston I couldn’t find that, because funding for that sort of thing stopped.  But I was over at MIT talking to someone and they said, “You know, you should go to the Children's Museum and talk to Jim Zion.  He may have some work over there for you to do.”  So I had an interview with Jim, and he said, “Well, you know, we’re getting some grants pretty soon.”  But I needed to work right away.  I had a wife and two kids.  So he sent me to Phil O’Connell.  He said down and he says, “Bernie, how much money do you need to survive?”  I came up with some figure and they managed to come up with that until the grant come through.  Then I got a slightly higher, not much, but I had work.  And it was [inaudible] related to what I wanted to do.  So coming to the museum was a total accident.  By a total accident.  But it was fortunate.  


MIKE:  One of the things that always rang true in my head was that you were – I was thinking particularly about the business of translating your stuff into books and exhibits.  And those situations, the translation into books was straightforward because you were still using everyday materials.  Making the translation to exhibits for the sake and durability and some of that kind of stuff was a tougher sell.

Oh yeah, yeah.

MIKE:  Talk a little bit about that whole thing, and introduce it in a way that....

Well, you know, the first exhibit I did was just before we moved downtown.  That was a tool exhibit.  And that was pretty easy.  Although I look back now, and I don’t know if we could do that exhibit nowadays, because it’s big safety issues.  I mean, the kids were working with pointed nails.  Do you think we could do that?  With all this things about liability an all that?  I mean, I had kids working with [bow] drills, pump drills, a cutting tool that had a sharp nail at the end of it.  And they were cutting into a piece of wood.  Now that translation was fairly easy, because all we needed was surfaces.  And that was John’s idea or my idea of just having a plywood surface for the [bow] drill, you just put holes in the wood.  Instead of clamping it down, just put a big piece of wood there and they could put holes in the wood and practice drilling holes.  And then the dowels could easily be replaced.  So that translation wasn’t too hard.  There’s still an ongoing issue of safety.  And we had plastic windows so people could see but not stick their hands in.  And there’s always an interpreter there.  Then, let’s see, the second exhibit was Bubbles.  And of course, there’s the big mess issue.  Because all the soap film and all that.  And Elaine was good about that, and John, thought that we could deal with the mess.  That was the big issue, I think, for that one.  Translating that into an exhibit took some playing around, but essentially, they were just adaptations of activities I had been doing for some time, blowing bubbles on a tabletop with a drinking straw.  The stretch-a-bubble wasn’t too hard to translate.  The thin aquarium, we had maintenance problems with that.  That wasn’t too hard.  I think with Bubbles it was more a matter of the mess.  And it was compelling enough that people immediately got into it and there’s something about bubbles that people wanted to continue exploring and playing with it.  They did a few things, those people, and walked away after five minutes or so.  There was much more that you could do and the interpreters tended to help them with that.  Raceways was the third exhibit, and translating that was more a matter of space.  Because the rollercoaster took up a whole wall.  And then I had another activity that was as long as the rollercoaster. There was a ball release mechanism, the ball went down a ramp and then rolled along.  That’s not in the current exhibit.  I think that it turned out that we didn’t anticipate this problem, that like with the rollercoaster, there’s these hills and valleys.  And I had worked out the hills and valleys without supports, and brought John over and showed it to him.  He did some measurements, but when he started building it, found out that it didn’t quite work that way.  There’s a difference if the thing is supported or not supported, so he had to make adjustments.  Also with the track we were using, if some other people were doing it, they would probably want totally consistent results.  It turns out, you didn’t get totally consistent results.  Which, in a way, I realize was good because then people thought the way they release the ball and some other factors might make a difference.  So they experimented, which I thought was great.  In a way I’m glad, in retrospect, they weren’t perfect.  Because if they were perfect, they would do it once or twice and walk away.  But the fact it wasn’t perfect, and maybe the ball was [jostled] a little bit or something like that, got them to explore more.  And at all the exhibits I was always trying to maximize interaction and exploration.  But going on to some other ones that were somewhat harder, like Salad Dressing Physics, there had to be some adaptations.  Like I had bottles.  And John took the approach of putting them these things that swivel.  And I know [Singh] and I thought, eh, it kind of limits the interaction, because you can only go back and forth.  You can’t move it around.  So there’s some compromises made there.  We kept having – another part of the Salad Dressing exhibit is I had different shapes that you dropped in the container.  And we had never quite worked that out well.  And then also the solid shapes falling in the different kinds of liquids.  Some of them got stuck on the side of the container, so there were some issues there.  What other ones were problematic?  Wheels was hard to – Wheels was probably the most challenging, to do it in a way that was interactive.  Wheels wasn’t as interactive as I would have liked to have done it.  When I did Waterwheels in a classroom, it was pretty messy.  

MIKE:  It’s really off-the-shelf stuff.

Right.  Pie plates and cups and all that.  Well, John ended up building this big Plexiglas thing and you pumped water and wheels turned, you could lift a weight.  But there wasn’t much opportunity to change where you pumped the water and a number of other variables that could have happened.  So there were some big compromises on that one.  The vertical waterwheel and the horizontal waterwheel.  Yeah, that exhibit was hard to translate because of the nature of the activities.  Water, for one.  And like with the windmills, never quite happy with the way that turned out.  The problem with windmills is that they’re turning, and there was a concern about kids, particularly young kids, sticking their hand in the windmills as they turned.  So if you covered up the windmills with a screen, okay, they can stick their hands in it, but then you couldn’t do anything about changing windmills and experimenting with them.  So there were some compromises made there.  I think that was most challenging.  Waves, which was my last exhibit, in some ways that worked out okay, surprisingly.  There was one part exhibit where I wanted to have people make a bubble dome and get it to vibrate.  And at first I was going to have them vibrate it by taking a vibrator and putting it on a thin sheet of Plexiglas.  But I was always against high tech.  I wanted something very tangible and I was using a doorbell as a vibrator, but it never was consistent.  So I had to [inaudible] that.  So I ended up, John got a real thin sheet of Plexiglas, I think it was 1/8”, put it on supports.  So when the person blew the bubble dome and they used a tin can like they did in the Bubbles exhibit, you could tap the sheet and it would wiggle.  And then – I don’t know if it was my idea or John’s – we had a light here and a white wall here so that you could see the contour of the bubble and its wiggling action.  In fact, we used that with a long, wave-like thing, too.  That had some challenges, too, and some compromises.  We never did quite get the ripple tank right, I felt.  I was okay, but I think it could have been better.  But the thing is, all that work I had done before in the classroom and after school and all that, I drew heavily on, it was a challenge to translate it.  And there were some modifications I had to make.  I remember one thing I did in the Tops exhibit, the yo-yos.  I had four different kinds of yo‑yos made out of plastic plates.  I still used all of the familiar stuff, the mixers and all that, which I think people liked.  But I had the yo‑yos on hooks.  I had one yo​‑yo that was a 6” diameter plates, one a 9” diameter plates.  They were the same weight.  And the question was, “What happens when you let them fall?  Why not let them fall?”  And I thought I tried to make it more open-ended, just having them on hooks and they’d just use their hands.  And I had another set of plates that were like that, too.  And it wasn’t working.  So then I had the idea, well, let’s take some brackets and put it out from the wall, which wasn’t a major adaptation, and just tie it to the brackets.  So all they had to do is wind them up and let them fall.  And that made a difference.  People spent more time at it, and there was more interaction.  Just that slight change in the configuration.  Things like that always interest me, how you can change some material, slightly sometimes, and it can make a difference of how people use it.  And I’ve been intrigued with that for the last 30 years.  And a lot of what I do still is think about those sorts of thing, because I was always trying to maximize the exploration without a lot of verbal input.  You know I did, I think the last year or two I was there, I was thinking about suppose I did a mirror exhibits, because I did a lot of mirror activities in the classroom, did a mirrors book.  So I took out some of my stuff.  Oh, I should mention that for all the – well, let’s see, not the Raceways.  For Wheels, for Salad I think, several exhibits I did quick and dirty tryouts on tables, out in the exhibit area, just to see how people would use it.  And that was really helpful in terms of getting a sense.  It was an intermediate step of how people in a museum context were going to use these materials.  Because you have limitations.  And so in my last year or so I was thinking, I’ve seen some mirror exhibits out there, but I wanted to do one which had a whole bunch of activities.  And there are several activities in my book that no one else has done.  There’s this mirror game where you have a barrier, a cardboard barrier, on a table, a mirror here and a mirror there, and a string is going from here.  And the idea is, can you line up the string – you have a person there and a person’s over here, and I looked in the mirrors and try to locate the person on the other side by using the strings.  In the classroom I could do that and kids found it interesting.  But I was finding in the tryout that I had to give too many instructions.  I found in general if you have, like, ten sentences you’ve lost people.  If you have to have lots of steps before you start going it.  In fact, who was I talking to recently about that?  I know people do it, they did a little – oh, it’s Chicago.  Do you know places where – this is taking off the track – but I was intrigued with the idea of using a video where you had, instead of instructions, a way of doing it where it was a continuous loop and the person came to the station, looked at the video, and says, “Oh, that’s what you do,” and just do it, so there’s no verbal instructions.  And apparently no one’s doing that.  Which I find rather interesting.  You would think, nowadays, with flat screens and all sorts of stuff like that, that would be a good way of getting people started, with particularly activities that are a little complicated and hard to convey, even in short visuals.  So the translation, some of them wasn’t too hard, I don’t think.  Now, the one thing that still intrigues me is that, I think nowadays even today, people still don’t understand the underlying pedagogy of my exhibits.  Like, see, the Exploratorium, because of its high visibility, has set an example particularly in the science center world of how you do exhibits.  They do single station things.  You do Waves here and you do something over there.  This exhibit here, or activity here, and this one over here, are both about waves, but it’s the same phenomena but a totally different set of materials and all that.  Whereas what I tried to do was stay with the same set of materials, the same phenomena and highly focused.  And I always thought of that as an experimental collage where you’re getting different viewpoints of the same phenomena.  So I was exploring the phenomena and emphasizing the exploration of the phenomena rather than – there was opportunity to introduce concepts, but that was kind of secondary.  And I’ve done a curriculum also, and there’s no other curriculum out like this, too, or very little like it.  And I bring that up because I’ve seen copies of the Bubbles exhibit in a bunch of museums.  And I can see that they copy some of the things but they did not get the point of the exhibit, of my major priority in terms of the goals of what I was trying to do with Bubbles or Raceways or the other kinds of exhibits.  And I’ve written a book about it that I’m trying to get published.  Well, we’ll see what happens.

MIKE:  I had that same problem with trying to do the [Scaling] exhibits, like [death] and the state of the [world] stuff, you know.  And I tried to do it out at the [Pew] Museum when I went there using [inaudible] materials and eggs and things like that and I also tried to do one or two things that turned out to be tremendously effective when I was several months at the [inaudible] same way.  But it was very hard to get the people on the floor to learn underpinnings of what is it about the scaling of this desktop that you can go in some many directions, and why is it worthwhile using this, and why is it interesting that the paperclip can break your toe, whereas it wasn’t a dangerous thing in and why the ruler, or something like that, and why if a ruler was twelve times bigger, why was it that you could do this [inaudible] was an inch on the ruler a foot?  And it was this translation that....  But it seemed to me as if there was all kinds of things we could do with that.  But it was very hard to get anybody on the floor to understand that this is very rich and there are many things you could do with it.  So the translation for me was the training of the people on the floor and having the floor managers to see that this is an opportunity in that certain, which I think wasn’t what you were talking about.

Well, I’m talking about people who design exhibits, science educators.

MIKE:  But it’s in the hands of the floor person, it’s the design, because they’re designing what are they going to do that afternoon for two hours in that space.

See, and in recent years in the science education world in terms of curriculum, a book came out, Grant Wiggins [inaudible], it’s called Backwards Design.  It’s got a lot of tensions, and it’s like if you’re writing a proposal, particularly in curriculum, you’ve got to mention it.  And their approach is just the opposite of what I’ve been doing for the years.  They say you have to start with the concepts first, design assessment of how you’re going to understand the concepts, and then you get to the activities.  And I’ve always described it as a dialectical process.  You can’t just start with one thing without dealing with the other.  And there has to be a back and forth.  And I don’t know how you can do assessment ahead of time when you don’t quite know how the students are going to use the materials, and how their prior knowledge comes to be made explicit with these particular set of materials.  And I’ve always thought of it as a dialectical interaction.  And in the science education world, that idea is kind of foreign to a lot of people. 

MIKE:  I think that the backwards problem is that if you are so focused on the results, you know, if you’re going backwards from you have a concept you want to figure out a way to make that concept testable, it drives you in directions that you ignore what actually is going through the heads of the kids, then you as an observer in working with them [inaudible].  The discovery process is the discovery not just of kids playing with the stuff and finding out that starch does something, but that it’s you.  You’re discovering.  And that’s very important.  And I think it comes out of this kind of results-based science.  It’s also very foreign.  You know, if you really go back, you find out that the playful science of, you know, if a person’s have an idea in their bathtub, you know, that doesn’t start with going off to do a [inaudible] create an equation that will convince somebody else that this is an important piece of forward motion in understanding science.  But it’s really driven by this sort of results, it’s the test-based thing that’s affecting all of classrooms in America.  You don’t allow other things to happen because it didn’t occur to you that maybe there’s just some things to discover about how kids conceptualize the world.  ....  There was being in the museum as opposed to in a classroom, on the floor of a museum.  Talk about it wasn’t just the compromise and everything else.  What did it feel like, you going into this thing where you started to do exhibits?  Were you in a foreign land?  Was it alien from the way you really worked?  Did you get to the point where you felt this was also your medium?

Well, in terms of priorities, designing exhibits wasn’t my priority.  And probably doing those books and the curriculum was more the priority.  Doing the exhibits was interesting, an interesting challenge.  But I didn’t feel like that was my main role at the museum.  I mean, the first five years or so, if not longer, I had nothing to do with exhibits.  And even then, later, until the last few years, I was only doing exhibits part time, and most of it was working with teachers, after school [people], or working in schools.  But maybe I could turn this around a little bit.  What has been interesting about the museum experience is because I could wear several hats, of working after school, working in school for a while, I was a university instructor, and then writing kids’ books, and then doing exhibits, sometimes I took the same set of materials, like bubbles or drinking straw structures, and they were placed in these different contexts.  And that was interesting to see how you need to pay attention not just to the people but to people in a particular context.  Like you say, how can you [inaudible] the activities from after school or school into the museum, because you cannot do everything in the exhibit context that you can do in school.  We already talked about some examples.  And so that gave me a perspective that I haven’t found too many people, except maybe some people that worked in museum, sign centers, who have that perspective.  And it’s kind of hard for people to understand.  It makes a difference of the context in which you’re working in.  Now, this is related to a current issue that I’m interested.  I’m involved in developing activities for after school.  We did a set of engineering activities called Design that’s just been published, and we’re finishing up a set of science exploration.  And in the last ten years, a lot of attention has been now given to after school, which is good.  Maybe.  There’s a lot of funding, accountability, and all that.  But legislators, school administrators, some parents, are wanting after school to be more educative.  And that’s been interpreted at making it more academic.  And I’ve been fighting that, not just in terms of science but in general, because I think after school ought to be different from school.  And traditionally, after school was more about exploring, not just in science, but art, theater, working with people, community service.  It had that atmosphere.  And it was also more about social relationships, at least that’s what I’ve heard from after school people.  And what I’m getting at is that if you do Bubbles in school, I would do it differently in school than if I did it in an after school program.  If I did rubber band powered cars in schools, I would do it differently in the two different contexts.  I would emphasize much more the exploratory aspect of doing the activity in after school compared to school.  School, because of what school is and it’s mandate, I would spend much more time getting kids to talk about what they’re doing, processing what they’re doing, getting more conceptual.  And going to the museum, particularly in an exhibit, I found there were severe limitations of what you could really do.  I mean, I felt that my exhibits really weren’t about teaching science concepts.  They were more about introductory experiences to them.  Now, hopefully, people would go home and explore them further.  However, implicit in the exhibits were opportunities to get at some science.  But I think because of that particular context, when people are coming through an exhibit and spending just 15 minutes at it, there’s really not much you can do except give it an introduction to it.  So it was an interesting perspective being in an museum and taking on these different roles and seeing that context is really important.  The context in which you’re operating.  And I think people who only work in schools, or only work in museums, don’t have that appreciation.  Unless if they’re working in a museum they also go in a school and do something, or if they go to an after school program and do something. 

DOTTIE:  You did a lot with the staff of after school and teachers [inaudible] –

Yeah, I’m doing that now, too.


DOTTIE:  -- on how that experience has been, what you, and what we as a museum could bring to those teachers [inaudible].

And this is a message that the school people really need to understand about what can happen in after school.  There’s a guy in Chicago and he was at the [inaudible] Institute, Halpern, something like that.  Did you ever run across him when you were in Chicago?

MIKE:  Lawrence Halpern?

Yeah, I think so.

MIKE:  I did, at Brooklyn, when I was [inaudible].

Well, he’s written a book about the history of after school.  And he’s on the side that where you need to look at the history of after school, and the fact that particularly these social relationships are very important.  But I’m really worried that after school is going to become just an extension of school.  There’s a real push in that direction.  I mean, already kids come to the after school scene and almost all the places now give them homework.  So they already spend six hours or so, and usually they do the homework right after school.  Maybe they let the kids run around a little bit.  So that’s an hour or so.  Now, after that, “Oh, you can play a little bit”.  Although some places have special programs that are kind of academic.  So the kids....  But this is a huge political issue, because people in low-income areas and African American, and rightly, want to do well by their kids.  But my feeling is, is that maybe there ought to be special tutoring programs for those kids after school, and make a distinction between tutoring and after school activities, and have both the staff – the administrators, staff, and program leaders realize, when you’re doing this, you’re doing tutoring.  And when you’re doing this, you’re doing after school activities.  And there’s a different kind of philosophy and experience.  And I think coming from the museum world, I have an appreciation for that, that other people don’t.

[END OF VIDEOTAPE 1]

[BEGINNING OF VIDEOTAPE 2]

When I worked for the Elementary Science Study, there were these high-powered people, some of them very aggressive.  And there was a certain kind of atmosphere there.  Very task-oriented, and very political.  Any institution is political, but there were some real political problems there.  And I don’t know, it had probably more men than women at the Elementary Science Study.  When I went to the museum, there was a totally different management style, and a different atmosphere.  And there’s probably less focus on content and more on the audience that you’re working with.  Now that I’ve gone back to EDC, it’s sort of different.  EDC is this vast kingdom with little dukedoms that hardly talk to each other.  I mean, there are 400 people there, and I don’t know how many projects there are.  And there are these different centers.  Centers for Science Education, Centers for Community, Centers for Health, international programs, and we see each other once a year at the annual party.  [Last year] I’ve been trying to work with one of the other centers.  So there is that part.  And then there is the Center for Science Education, and there are 20-some of us.  There is the High School Curriculum Development Program, there’s Karen Worth and Early Childhood, and there’s two other people besides myself doing community development.  

MIKE:  [inaudible] Tell the whole story.

Well, it’s good now because I do have colleagues who are thinking about science curriculum, science education, and there’s issues come up all the time, that I didn’t have that at the museum.  The first few years at the museum there was [Kaki Aldrich] and Marion, where we could talk about some issues regarding teaching science.  Diane Willow worked with me a little bit.  So I was basically the science person.  And that was kind of hard sometimes.  So I had to go to the Science Museum and other places to have some conversations around science education.  I mean, there were some common pedagogical problems that I shared with other developers.  But I was a bit isolated.  And it is different at EDC.  There are things that we can talk about that, I mean, I just can walk around the corner and talk to someone about some curriculum I’m working on or some activity I’m working on.  Also, these other folks are connected into a real network across the country of science educators that, if I wanted to find out about someone, I could just go around the corner and talk to Karen [Worth] or someone else.  And I couldn’t do that at the museum, or even to some extent within the science museum community.  And that’s made a big difference in terms of getting to know some science education issues, as well as making contact with a lot of science education people across the country.  So that’s been pretty good.  But ironically, I was going to say – which probably shouldn’t go on tape – the person I’m working with I’m having a hard time work with.  He worked at TERC, which is a similar place to EDC.  And the first year or so, I thought things were going to go.  We’ve been together six years now and it’s been hard.  His office is next to me and we have a strained personal and professional relationship.  Other people around are great, are fine.  There’s a woman who was a middle school teacher.  She and I get along great.  We have good conversations about pedagogy and all of that.  

MIKE:  Talk about the business of the person in, like, Janet’s role as a broker between [B&P] and developers and how you experienced that or didn’t experience that.

Yeah, I saw that as a question.  And I was thinking about that last few days.  John and I had some differences, but in general, what I think most of the exhibits I didn’t have too much of a problem what he did.  Some of the exhibits were basically building surfaces on which the activities could be put.  Bubbles, tossing yo​‑yos, Raceways to some degree.  Like I say, the areas where we had some problems were Wheels and Salad Dressing Physics, because there were some real design issues there.  So in general, I felt that that wasn’t too much of a problem.  Janet was helpful in acting as a go-between.  Another kind of issue I think, in later years, science tended to get de-emphasized and somewhat became peripheral to things that were happening at the museum, particularly in the last few years I was there.  And I had problems with that.  And in a way there was no one to go to.  Except Pat.  Pat was certainly an advocate for me, and played that role to some degree.  But she had to play that role for everyone, and deal with the politics of, particularly when it came to finding funding for future projects.  That’s where a lot of power picking and difficulty came in.  How resources were going to be divvied up in terms of looking for future funding.  And that’s even true at EDC.  I mean, that’s a tricky thing, and one expects politics around it.  But in terms of developing exhibits, I don’t think that was a problem.  I’m not sure what else to say about that.

MIKE:  I was just probing.  Because I remember that there was the idea that Janet’s job had to be invented by somebody like Elaine saying,  you know, “This is....”  Especially when you got, you thrived in the matrix sort of form of having all of these different ways of expressing your work.  For other people it was problematic, for example, for, I think, perhaps Joan Lester.  She got to the point where I think the exhibit part of her job was less and less interesting to her, and therefore that piece of her funding – her funding, as you all knew, was divided up in little tiny pieces.  And so I was bringing that question up of the – talk about politics, but how did work actually happen and how did you get things resolved and how did budget actually end up in where they were in terms of what you could do or not do or how things traveled.  Even I think you could talk a little bit about publishing, too [inaudible].  Thinking about how that worked with Pat and publishers and getting a series going.

Well, I was kind of lucky in a way.  I don’t know if you had something to do with this or not.  But the first set of books was published through Little Brown.  And before that happened, I was looking around for a way of getting some of my stuff in print.  And Jim was looking into that to some degree.  And [inaudible] board member or something like that that knew the editor at Little Brown, brought that person over.  We had some meetings.  And we did six books.  But then they decided that they weren’t going to continue the series.  And I was kind of worried about that.  And I don’t know what happened.  I was down in New York at some meeting.  Maybe it was about something else.  I met David Reuther from William Morrow.  And I told him I was looking for a publisher for a book.  And I think he had seen my other books he was interested in.  And luckily he was interested, and that started our ten-year relationship.  Well, I was lucky that William Morrow stayed with me for ten years.  [In fact] after I left the museum, they got gobbled up by Prentiss Hall, and basically took out of circulation our – what’s the word, I forgot.  Not too long after I left the museum, I kind of think three years, they discontinued my books.  So my time would have run out with them at that point.  But I was very lucky to have the opportunity to get those books published.  You know, I got an award last year for AAAS for the books.  And from NSTA, too, Faraday Award.  And in terms of funding, as you know, initially it was hard getting money from NSF.  We tried several times.  And then what happened, we wrote a proposal, Elaine and Anne [Tribble], I think.  It got through the panels, the panels approved it, and then Reagan came along and there was no money.  And I can remember that.  Then it was a number of years before I guess Wang did some heavy politicking and lobbying and we got money to start to do exhibits.  You know, those were the eight traveling exhibits.  Because some of the money for Tools was internal money, I think.  Raceways also, or maybe some special funding.  But then there were eight exhibits that were funded by NSF.  I should say a little more about that.  You know, a number of those exhibits were only around the museum for six months, and then they went on the road.  And some of them were never brought back.  I never understood that.  They were good exhibits.  They ought to be, they should have been there for two or three years, given the investment of time and all that.  Anyway.  Well, there were some conversations recently about bringing some of those back, but I don’t think that’s gone anywhere.  But these were good exhibits, not only in my opinion, but some museum people in the museum world thought they were good exhibits.  And it’s a shame that they’re not out there.  I don’t know, is Wave still in storage?  I was going to ask John.  It had been in storage for, like, eight years.  And they didn’t do anything with it.  That was a great exhibit.  So that’s kind of a disappointment.  Because I think they’re pretty good exhibits.  Back to funding and [NSF].  The last ten years I was at the museum, I think a good bit of my salary came from NSF.  It was the exhibits, curriculum, and then the community education.  In fact, the last three or four years I was there, I think almost all my salary came from NSF.  Which is a tricky situation, because it’s all soft money.  And that’s my problem at EDC.  That’s the other thing that I should talk about the difference between the museum and EDC.  I mean, as you know, we run totally on soft money.  Maybe it’s 50% or 60% came from earned income, which gave you come kind of cushion.  The problem at EDC it’s totally soft money.  And unless you write a three-year or five-year grant, you’re always writing proposals.  In fact, a number of years ago, this was about six or seven, I had two proposals in.  They got turned down.  I had to leave EDC.  I took a huge cut in salary.  Luckily I ended up at Mass [PEP] for September to June.  We resubmitted one of them, they got funded.  They picked me up on another proposal.  And like at the museum, I work on several different projects, and that’s how I get paid.  And the trick is, you don’t want all the projects to run out at once.  And that’s once of the tradeoffs.  I mean, you kind of get to define your projects, but half the time you’re writing proposals.  Not half the time, but every other year I’m in the midst.  Pat Campbell and I just found out about a project that the panel – the panels are really getting to be hard now.  I’ve gotten turned down on three of them now.  So much for getting an award from NSTA.  It doesn’t make any difference with these panels.  So in terms of funding and the museum and EDC and funding when I was there, there was this thing that at least if you didn’t get funded you still had like half a job or something like that.  But at EDC that doesn’t work out.  But once we got funded on the exhibit thing, and I guess partly my [inaudible] reputation so that folks in Washington knew me, that always helps in terms of getting funding, particularly from the project officer.  But I’ve been [living] on NSF money for the last, I don’t know, 15 years or so.  But it’s running out.  I don’t know after this one project that I’m involved with right now, it’s only 30%.  I’m about to give up, particularly after we got comments from the program officer just the other day on the panel that they didn’t understand our project.  And it’s getting much more difficult to get funding from NSF.  Very competitive.  And you don’t know who’s going to be on the panel.  And the panel often now doesn’t seem to understand the damn projects, because they’re picking people – they made this ruling two years ago that, like, if you have a proposal in, you can’t be on any of the panels.  Which means that all the major museums don’t have people there, and all the major museums kind of know what’s going on in the world.  And they’re bringing in people who aren’t quite familiar with the field.  Academics who don’t quite understand even about science curriculum.  And they make these off-the-wall comments about your proposal where you know either they didn’t read the damn proposal or they don’t understand the damn project.  You know?  It’s very discouraging.  And of course Bush’s administration has done all sorts of things at NSF that are not too healthy.  Anyway, that’s beside the point.

MIKE:  Have you ever tried to get, with your art work, ever tried to get an NEA proposal?

I don’t know about that.  The art world is pretty fussy.  And I think you have to have a long track record if you go to NEA, doing art.  And I don’t have that.  Designing exhibits I don’t think would count with them.  I mean, I did do that Artist in Residence at the Exploratorium at 15 years or so ago, and my piece was up for two years.  But when I was out there recently, I found out it was controversial.  It was kind of interesting.  Some staff people at the Exploratorium, some of which are artists and then there are scientists and I don’t know which was which, but some people thought that my piece was not art, and some people didn’t think it was science.  And I say, well, maybe, maybe that’s good.  But the result is they took it out.  Even though a number of people when I was out there in July said they really loved the piece.

MIKE:  This is the mist one?


No, not Mist.  This was a cloth waving in water.  Anyway.  

DOTTIE:  [Tell us about] your process at home.  You said you were going to start doing a mist thing?  From the moment that you decided, “Hey, mist would be a cool thing to mess around with,” then what’s the next step after that moment?

Well, it’s kind of like the way I’ve developed the activities.  There’s some things I see out in the world and it could be in a natural world, or even a manmade world that I find interesting.  Let me give you an example of that.  I’m trying to think of something.  Well, one example from some time ago, you drive around and you see construction sites.  Sometimes you see cloth hung around the building.  And the way the cloth is [waving] on the building, I say, “That’s kind of interesting, I want to play around with that.”  So what I did is, I went to the hardware store and I got very thin dropcloth, 1 mil.  And I taped two pieces together so I had a rectangular sheet that was about 20’ long by 18’ wide.  And I put it on four flexible fiberglass rods over here, and I just let the wind blow it.  And it’s really interesting to watch.  Sometimes if there’s a gentle breeze, it sort of just goes up and down.  Sometimes it waves a little bit.  And when it’s really windy, it jumps all over the place.  And with that one, I hardly made any changes.  I found, though, that the 1 mil dropcloth tears easily.  And this summer I got parachute cloth, which is lightweight flexible, because that’s what I needed and it doesn’t tear.  It’s really strong.  And that’s going pretty good.  But sometimes I’ll see something, and I’ll say “That’s an interesting effect,” and I’ll go home and start playing around with it.  And I get an idea for a sculpture, and I try to do it and it doesn’t work.  But in the process of playing around with it, I find there’s some other thing going on that I find interesting.  And I play with that and something happens.  Some of my best sculptures are ones where I didn’t start out to do it, but I discovered it along the way.  Like one time I was playing around with stainless steel wire circles.  And I made one about this big, one about this big, and one about....  And I put it on a piece of tape and I made it wave back and forth and I said, ehhh, it just didn’t grab me.  It wasn’t that interesting.  And then for some reason I started putting a bunch of circles together.  So now I have a piece that has stainless steel wire circles that are close to each other.  They change in diameter every inch or so, so that like 25 of them.  And I would suspend it from a tape.  And I had that up at the museum a long time ago.  You push it and it waves back and forth and it looks sort of neat.  I have had that up at EDC and people like it.  But that I didn’t start out to do.  It came from something else.  And a number of times I found that I just, from exploring and playing around with the materials.  And that was true with the mist at the Exploratorium.  I was playing around with that and didn’t know quite how to control it, and I tried different things.  And oh, I said, “Oh, if it stays near the surface I get more control.”  So you’ve got to play around with stuff.  I like to tell the story I used to tell at workshops to teachers that I came across a long time ago.  Edmund Carpenter, who was an anthropologist, wrote about some of his work with Eskimos.  And he said one time he was watching an Eskimo carver.  And the carver would start carving away with his piece of ivory or bone and he’d be humming away.  And then somehow a seal emerged from the bone.  And the idea was that he didn’t start out with seal, the seal came from his interaction between the bone and his own past experience and all that.  And there’s one tradition in sculpture, Michelangelo, Brancusi and even some contemporary artists, talk about their work in the same way.  They played around with stuff.  And as they play around with stuff they get ideas, things happen.  But I realized that that has embedded in a very interesting philosophy, not only in terms of materials but with people and whatever you’re working with.  Don’t start necessarily with preconceptions.  You don’t start with stereotypes about people.  You try to have a dialogue with them and get to know them through the dialogue.  When you work with students, you don’t try to impose concepts and all sorts of stereotypes on them.  You set up situations where you can get to know them through the way they work with the materials and the way they talk about that and the way they talk with you.  So in that one example is a whole philosophy of education.  In fact, I’ve written a chapter in my book about that, that it’s a humanistic approach to education.

DOTTIE:  How do you get a grant from NSF with that philosophy?

I never talked about [inaudible].

DOTTIE:  It’s just that NSF requires, before you get the grant, you have to have conceived everything about it, and [inaudible].

MIKE:  When I was on the panel, that wasn’t true, that there were a lot of people who were experienced in after school and museums who understood that you could do it in a much more organic way and it would emerge.  For example, the grant was to also develop the idea, not to execute an idea that was already in place.

DOTTIE:  I think that’s less so now.

MIKE:  Yes, I’m sure of it.

Well, in the proposals that we sent off to NSF, we never told them that we had already done a great deal of work on these things, and basically we were getting funding to put the thing in the final stages on the exhibits.  I mean, all the exhibits, when we were writing the proposal, I had an idea of what exhibits I wanted to do.  Like, we were going to recycle Raceways and Bubbles and Tools and then I had ideas for other exhibits.  But we didn’t tell them that we had spent 15 years before doing all of that.  Basically, we were asking them to do some tryouts and fabricate it and send it out.  Because no way could I have done eight exhibits in three years.  And the same thing with the curriculum.  The curriculum models in technology and science.  Geez, that’s 20 years of work before.  And the three years I was working on it was just trying it one more time and doing some field testing.  But I had done a lot of work with kids before I had written that curriculum.  It takes time, it really takes time to develop stuff.  If you’re going to be creative, I mean, if it’s somewhat innovative.  So these grants are kind of bogus, in a way.  I mean, if a person goes in and thinks that they are going to start with a totally new idea and then do it in two years or whatever, that they’re either naïve or unrealistic.  

MIKE:  If you use your own childhood and your own education, did that inform how you think about after school programs, exhibits, any of that kind of stuff?

Well, when I was a kid growing up in Baltimore, that was in the ‘40s and ‘50s.  And I came from a background, my parents didn’t have much money.  So I did a lot of tinkering, you know, I took mechanical [inaudible] apart, went down the basement.  And my father had a whole bunch of tools he inherited from somewhere and I played around with them.  I remember going to library one time and getting a book out on how to build boats, and I made, like, ten different kinds of wooden boats with scrap wood.  And I’d go around with some friends, we would collect fruit boxes made out of wood, break them apart, and we used those to build things.  So I guess, in a way, I mean, I’m still doing that to some degree.  And in fact I wish I had my books when I was growing up.  So I suppose in a way that is a continuity there, and making do with what you have at hand.  But I think it’s just part of my temperament to explore.  I’m more a materials person than a....  You know, I’ve written books and all that, and people are surprised when I find writing really hard.  But to me writing is hard.  The kids’ books weren’t too hard, because a lot of it was sort of giving directions.  But some of the other writing that I’ve done, like this one book I’ve worked on for 15 years, that has been hard.  Words are much harder to come by than picking up something and playing around with it.  And that’s been true ever since I was a kid.  So there’s some continuity there.  But when I was growing up in high school and college, I saw myself as a chemist.  I didn’t see myself as an educator.  And it was the Peace Corps experience, and somewhat by accident at the museum, that I ended up being a science educator.  That was not my goal.  Although I always liked kids and working with kids.  Like, when I was in college my older sister got married and had kids and I would go over to her house and play with her kid and all that.  And when I went to the Peace Corps and got involved over there, I liked working with the kids over there.  And that was a great thing about the museum, I could work with kids, I could do design, I could do science stuff, I could do art.  And it was a place where a lot of that came together.  I like to pursue all those interests.  

MIKE:  Does it feel like that you’ve created a thread through all these various things that it has integrity, that it’s a part of you?

Oh, yeah, oh, yeah.  Writing my little story.  I mean, there is a continuity that goes probably from the time I was in the Peace Corps up ‘til now.  Because I’ve worked from the same activities [inaudible] years.  And because I was at the museum I could do that, and it’s been a game trying to figure out a way of how to continue to work with the same stuff despite the uncertainty of funding and uncertainty of my job situation.  But there’s been a real continuity through all of it.  I mean, I have been digging into various research and all for, like, 20 years or so, just to give me a sense of how other people think about some stuff related to science education.  But I’ve always used these concrete activities and experiences to test those different theories and all that.  But I think I may be unusual, I don’t know.  I mean, I’m just one of these people that gets interested in something.  And sometimes it’s been a problem.  I can’t leave some stuff.  You know?  I keep working on it, even though it may not – like, some of the sculptures I do, like this Mist, I don’t know if it will ever be put out anywhere, but I just found it so interesting.  And I’ve been interested in mist and air and water movement for 20 years.  So there’s several different things I’ve come back to a number of times, and kind of relating it to art and to science education.  So, yeah, that’s been a real continuity for [all these years].

MIKE:  Would you have been happy to have been on the staff of the Exploratorium for a similar amount of time?

Well, that’s an interesting question.  I know I don’t think I would have been happy at the Science Museum here.  At the Exploratorium.  Well, I don’t know if they would have let me.  The zeitgeist there, or whatever you call it, taking the approach I took with exhibits.  There were some pretty strong feelings.  And even now, this thing of one example, one thing, rather than digging into something.  But yeah, but the people that work with teachers, there’s real simpatico with what they do.  And a bunch of the exhibit people, yeah, I think it might have worked out.  And there would have been more people there that I could talk to about similar interests, for sure.  Uh-huh.  Yeah, every time I go out there, I want to move out there.  Until I look at the housing prices.

MIKE:  How about your relationship with Pat and her sponsorship of you of working with publishers?  Was she deeply involved or not with your publications?

Well, she was involved with the exhibit stuff.  That was the only....  The books?  The books just happened.  She was certainly a real supporter of my going to get funding for the curriculum stuff and for the after school stuff.  And I think whatever workings that were going on, she was always an advocate and supporter for me.  We always had a good working relationship.  We got along pretty good.  And I think she had, given her background, that she had for a long time worked with teachers – in fact, we worked together on the 636 programs – she had a really good under​standing of what I was about, particularly the pedagogy and all that.  So it was great to have her around.  And there was Dottie, too.  Dottie was a strong supporter and we worked together on a whole bunch of things.  So, yeah, I think we had a good....  Elaine was a different story.  Elaine and I’s chemistry....  I don’t know what it was, but it wasn’t exactly that we didn’t get along, but there wasn’t a good chemistry.  And fortunately, Pat and I did have a good chemistry.  

DOTTIE:  I was just thinking of Pat, really, particular with [Thunder].  And I remember that it was difficult to get people to understand [the] science.  [inaudible] Jeptha, who was, “Is this really science that we’re doing here, or is this...?”  You know, but Pat really totally –

Yeah, she was really good about that, right, helping to –

DOTTIE:  And she translated [inaudible].

Right.  Because some people look at what I do and it’s too playful, too exploratory, the science isn’t explicit enough for them.  And she could talk in a way about the work that related to more traditional stuff.  Yeah.          

[END OF VIDEOTAPE 2, END OF INTERVIEW]

