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. an 'ntire story on what is a complicated topic. , It's delivered 

in a Il)edium when'e babies are crying. telephones are ringing. dishes are 

clanking and people aren't paying close attention o.ten to what you are 

doing and aren't completely involved in it. And. so. ·th e 1 Imi tat ions 

are very. very severe. Even i. you start out with the best 0' 
intentions and. I ttl ink that you all here. anybody who "5 been involved 

with Journalism and science will either have or have heard stories 

about television Journalists who don't have the best o. intentions. 

So. that's. that's the p'poblem to start with. And the advantage is 

that you're talking to ten million people or .ifteen million people 

wha·tever, are seeing that so that the opportunities '01' education are 

in'orming and in'orming about whether a particular, an. whatever 

subJect you want are enormous Just in terms o. the number. But ... 

We and our most ...... The greatest opportunity we have is not to 

convey a lot 0' .acts. I don't think that television conveys facts. 

Television moves. conveys an impression. And that's a very e"icient 

ah. very e"ective. The 'acts are included in there. But the 

strongest. the most memorable television news pieces are ones with 

visual .... and impressions. And probably the most powerful 

television news stories that was every done was Morley Sa.er '01' CBS 

did a story which I am sure everybody here remembers <almost everyone). 

I was watching television down at the a marine and American legion 

Vietnam lighting a hootch with a Zippo lighter. And his family ... 

crying. That didn't convey a lot o. information about the Vietnam War. 

but that image made an enormous impression about our boys with their 
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Zippo lighters, what they were doing to these people, and to their 

homes. Bo, what can we do about something as inherently complicated as 

science? Well, I think. sometimes we can do real good Job. Ah. ! 

can't de·Fend that, ah. wi.thout showing specific examples of' worl' that's 

been done. but I think that sometimes we can give the elements of what 

is, ah. an important item. an important part of the beauty and 

discovery of' science, if you will. I think it happens. Ab. another 

limitation which I should get back to is that it's sandwiched tnbetween 

hemorrhoid and headache commercials and that's a very important point 

because when you're conveying information about scientific discovery 

and the advertisements which are 30 sec. long do so much of' a better 

Job often o' capturing and conveying a visual image. So, ulhat happens 

when we have those limitations? What, what do we o.ten resort to? 

Well, one o. the things which television does. although it's certainly 

not a problem that's unique to television news, is to .all back on 

the ... what I've often heal'o Dr. MOl'rison talk about. is the metaphors 

of war that go with science so often. that we have a revolution, a 

breakthrough. a conquest of the dreaded enemy. Because that ties in 

with the more ah, traditional view o' what news is. what exciting news 

is. A war is exisiting news. Ah. we go for the gimmicks sometimes 

that 11". Piel alluded to. The new discover'J' the new device that's 

gOi119 to be in your hand. And particularly we go for the medical 

discovery tht.'etl because th;n'e IS a~ ahl ..... amount. Things being 

relevant to people'. lives. And what's more relevant to people's lives 

than a medical discovery that's going to help them. Even. in fact, if 

that's not case. the problem isn't all QUT'S. 

don't think that ah, it's Just we're rank opportunists who are working 

in such. limited way that we can't convey the information. 



The1'e's .... Scientists are en't that easy to deal with. Ah, and there 

is not ah, al1, I ah., would beg to disagree with Mr. Piel's remarks 

about consensus of opinion among iii group o. people. And sight ah, a 

group of people with the appropriate facts would always lead to the 

same conclusion. I would think that human nature is in 'act, not quite 

that way. But more important. science itself sometimes leads to these 

ah, erroneous statements about T'evolutions, breakthroughs and the like. 

That ah. and it's not Just one errant scientist who wants to get his 

name in the paper or his face on television. We, Paul was talking 

about Augigenes before. And Augigenes aT'e an, a wonderful example o' 

fashion in science. And the latest, anybody often, both scientists and 

Journalists. are guilty of lack o' knowledge o. history. And anybody 

who's paid any, much attention to cancer research will know that this 

is the latest in a long series of what was supposed to be the cause a. 
cancer, which were related to the latest discovel'ies in biology. And 

if you look at cancer, it's like a mirror because it has so much to do 

with all o. life's processes. And Augigenes were the latest rad. And 

there was this great rush to popularize Augigenes and say that this was 

the latest cure. So, ah, we have a lot of problems in putting this 

in'ormation on television. But I think there would be error if we 

ignored science. I, ah, the opportunity now is increasing gr'eatly 

because o' something that's happening with network television. That 

has to do with technology. In the last few yearsl ah, satellites, 

satellite distribution o' progr'amming, has made it an, made the day's 

news much more accessible to local news programming. The dl"erence 

between local and network television is very important heTe. And, 

tne1'e'ore. the 6: 00 news or the 5: 00 news, in a local home, in a 

hometown, can show you ah, the a.plosion .t the embassy in Beruit, or 



it can show you Pre.ident Regean getting off the helicopter or whatever 

image can be transmitted right away of the day's news. And therefore, 

network television. i.n order to survive, television news, has to do 

someth ing else. And it does more of what are called features. And 

anytime any newspaper or any other Journalistic entity has ever looked 

ror features, it's always turned to science and medicine. There's more 

of an interest now in science and medicine ah, in the network news 

shows. And ah, I think that ab. we'l'e doing a better Job on it. I 

think that you can hear .rom the backgrounds o' both George and me 

that, that and, you, ·the people who are versed in science have been 

hired by the networks. That's, it's not much. I mean, he's the one 

person at ABC and I'm the one person at NBC and as far as I know CBS 

doesn't even have one. So, it's not like we're moving well along here. 

There could certainly be more. And I think there will be. 

Mr. X: The one peT'son CBS ah, had ah, was so disgusted with the Job, 

because he could never fight Walter Cronkite .rom the belie. that 

Walter was in charge a. science. That he left in dismay, and took over 

a local news operation, WNBC. Ea,'l Ubel1, one of' the, you know, the 

best communicators we have. Urn ... on to Sharon. 



Sharon Begley. Science Editory. NEWSWEEK 

I'd like to pick up on a theme that aur. our speakers last night 

raised. urn namely I got the sense that the media was expected to or 

perhaps could playa role in advancing public understanding 0' science. 

Urn. I'd. I'd sorta' like to take issue with ·that based on my media 

experiences and some a' the constraints we operate under. something 

that ,,'erry Piel alluded to. the sociological. the economic limits and 

how those shape what news we present and how we present it. I've been 

doing this for seven years. It's been a seven years that coincided 

with what is perceived to be the beiinning o. a goomlet (7) in science 

Jou'rnal ism. The launching 0' a couple science monthly magazines. 

expansion 0' science coverage in the daily papers. not Just added staff 

·that Walter alluded to. but also regulal', weekly science sections of 

several pages including not Just science. basic science. but also 

technology. health, medicine. At NEWS~"EEK, urn. we have certainly been 

influenced by that. Our editors generally come 'rom a political 

background, sometimes a business background. and theT'e is no doubt that 

being exposed to science in the daily papers makes them think that 

science is more newsworthy than it had been. Urn. it's another editor's 

Judgement which they can take into account when they determine what 

will go into our magazine. However, science still is sort o·p an 

Urn, we we~e speaking earlier this morning, among 

oln'selves, and "thel'e seems "to be a perception, again. at NEWSWEEK, that 

science 'alls into one o' twa catagDries: namely that it can be a class 



act o' the magazine one week. or it's a sort o' wierd .iller. Urn. in 

the 'irst catagorie. I would put something like serious cosmology. 

physics. geophysics. astl'ophysics stories. urn. serious biomedical. 

molecular biology stories. And we do get a few o. those in. The 

reason is not all that commendable. rt's ah. not that the editors 

necessarily think that they have a role in advancing public 

understanding of science. and that this is the way to do that. But 

rather. it frankly makes us look good if the previous week we've run a 

big Michael Jackson cover. 

Urn. the other catagor'J is science as. SO'I't o. wiel'd events 

happening out there. In the last. only two 0'1' three weeks. we've sort 

of turned into the corpse section. We've 'pun dead carabo. dead whales 

and two corpses Pound 'rom the Northwest Passage Elpedition o' a 

hundred Dr so years ago. lim. none of which I would catagorize as 

representative of what scientists are. are really involved with. or. 

aT'. tha'~'s te'rribly impoT'tant. But again. this is something Bob 

alluded ta, science is still expected to conform to a general news 

CGltagoT"J. Namely, news is events. And it's that constraint, I think. 

that truly distorts what we can present to the public and how true a 

picture we can paint o. how science works. 

Science is presented as breakthrough after breakthrough. There is 

very little sense a. any process behind it. How science works. There 

is also a sense that science is certain. I too. would like to take 

issue with Jerry Piel. I don't get the sense that among informed 

people. workIng in a given specialty, that there is alwalJs a uniformed 

consensus about! pir,:!< almost anl~ iss'JI?I about bisinosisl about an, 



nuclea1' pawer, or about starwars. Urn, I think that there is a good 

deal a' controversy. Perhaps the media distorts how great the 

divergence 01' opinion is, bu·t I think it's theT'e. And, the corollaT'Y 

to that. is that we are still presenting science as dealing in 

certainties. And I think that can have serious consequences when 

science enter. debates about public issues. 

The public gets con.used when it sees two scientists testi.ying on 

di"eT'ent sides 0' an issue. I think there's a tendency to SOT't 0' 
throw up theiT' bands. WelL the scientists can't agree. There is no 

one answe1'. What really can science contribute to any of this? r 

think that contributes to a dissatisfaction with science. A dist'rust 

of science. Again, I'm not sure how we can rectl'y that. given the 

constraints that we have to present science as breakthrough after 

breakthrough. 

Urn. the only otheT' point I would like to make was, sort 0' one 0' 
my epiphanic moments in this business. when you're talking about what 

science can contribute to an enlightened public. Urn, covering the 

creationism trial in Little Rock. Arkansas, what three years ago or so. 

Some 0' the most ardent creationists in that courtroom were engineers 

and doc t01' S. And I. I would Just like to leave you with that thought. 

If you sort o. look to the media's presentation o. science as a way to 

a more informed electorate. or, or better technologists, or whatever. r 

sort o' ~uestion whether that really is an achievable goal and whether 

the media is the right ane to play it. 



Michael Ambrosino: Thank you Sharon. 



Anne (iudenk.1luJ', ScieTlei Producer .!, EditOl', National I~ublic Radio 

Each of us fulfills a unique slot in communicating science to the 

public. Um, we'1'e not like public television, aM, in that we do not 

have a discrete. regular science program an National Public Radio. We 

81'e. however. public b1'oaclcasting. We are not print. And we en'l? 

electrClnic. Urn. we dCl not have the kinds of time constraints that 

commercial televisioTl and commercial radio face. And yet .. we don·t 

he)ve any money. BCI, with that preface so that you'll unde1'stand 

national public radio. let me tall yau about science there. 

In 1978, wa bagen discussions with the National Science Foundation 

about funding science programing at NPR. OU1' intention at fi1'st, w •• 

to produce a weakly science 1'.diD program. An, it seemed like a goad 

idea; it had been donR an television. And of coursa, we thought we 

needed that much time every w.ek. I,t 1,~asi: that's what we thought;, but 

the concept gave way quickly In our discussions to the idea of 

providing incr •••• d support 'or sci.nce reporting <in> our daily naws 

Our thought was Simple. We wanted to reach the greatest number of 

people with science flews and featured reports. In a sense} we opted 

not to consider science as a ~pecial area of inteT'est. 

be 't;T'U€,1 to OWT' own i;ri::uieman"'k.< t:o cQnsider i::l1:t. 'i::hings. 

But instead to 



It turned out to be a good idea for us. The financial support 

that we've received from tha National Science Foundation, Hewlitt 

PackEilrd and oth~~l's) nims made a difference, Righ'~ now, by my account, 

n.arly 20% of ALL THINGS CONSIDERED and MORNING EDITION. news reports, 

intervi.w. and feature pieces talk about .cience. the .nvironment. 

technology and related public policy. But wa don't u.u.lly •••••• our 

work with that kind of st.ti.tical analysi •. 

It's perhaps more important to note th.t in our executive 

editorial meeting .ach morning. there are five .ourc. editors pre.ent. 

They repre.ent 'reporters coveT'ing politi.cs, goven-nment. dome.tic news, 

That m •• ting is crucial because we 

share ideas. 

Where the editors might h.ve passed over. s.y • story about the 

development D' • vaccine .or in.ant diarrhe •• now they t.ke note. It 

doe.n't sound like. Sickening stary. I am able to e.pl.in to them 

that the vacclne could ma.n. to millions of children in developing 

cDuntries life itself. And I am .ble to paint aut that far tho.e 

children to benefit, those countries will need more than Just a 

vaccine} they will need, probably; ,"'erige1'i{j<Ct1r~s to sto're it, people 'l';o 

give it and mDney tD buy it. All of which are difficult to come bU. 

The story then becomes Rleaningful and understandable within 

natiDnal public radio. Those are key words in Jaurn~lism. But if ·~h. 

editorial meeting decides that welre to have time on the air for the 

We have to make the story 

meaningful arld tJnderstandable for our audience, And that's not easy. 



Reporting the story on radio is especially difficult at times. We 

have no pictures. Our listeners can't backup and ra-read a difficult 

w. must use the voices of scientists in our piece •. 

Otherwise~ we have what we call a "talking headl tl a reporter with no 

actual i ty. Scientists don't always speak without using technical 

JaT'g on. So. i·r- it's our go;,l to Co'l)'ture the attention of people with 

inform.tlon about science and technology. science Journalists cauld use 

some help. 

Wa have to have mora money. And I might add a more stable source 

of funding. It takes time 'or a scianca correspondent to mature in his 

Dr her 'ield,. become gc."d at :it. And it's not something that somebody 

is willing ta invast years in if theu don't think thera're going to be 

Jobs down the road in years. 

Financial support is growing. It seams that the mora we do on the 

air. the gra.tar th. recognition o' tha valua D' the w"~k. But while 

we can WDTk hard to raise funds, it's not enough. A lat a' things that 

Jou~nalists with strong science educations. w. will always live in a 

tHorld we're repo'r'tel~sJ IfJven those speci6ilizing i.n scj.ence~ must wOl'l< in 

the same week on stories about paTtlcle physicsJ immunology and 

pal«?fJntology. And no on. can ba e.pert in all thase 'ialds. But 

reporters in science must have a clear sense of at least how science 

fune: t ions. 

Second, we need more continuing edlJCation fo~ working science 

Jou~nalist$. More opportunities for science fellowships, fer example. 



And we need scierltists to recognize the need to communicate clearly 

Science JDurnalists can never turn OVST theiT responsibility 

to explain thei~ stories themselves. Then we wouldn't be Journalists. 

But articulat. scientists can convey their idea. so that we are more 

I might add that it 

might; be helpful i·r-, \~ithin the scienti'r-lc community. it was more 

acceptable for scientists to consider it important to communicate with 

the media clearly. I sometimes wonder whether or not it's a flegative 

stigma that becomes attached to a scientist who becomes known as a 

communicOlto'r. SOl I'm advicating science in JouTnalism schDDls~ 

writing and literature in scientific curricular and challenging 

fellowships for repDrters and editors. 

I think those ara things that are worth while bec.use I know that 

people are intere.ted in scienci. 

that we took an 'allowing our NSF grant in 1979. wa. a story that 

Sharon's already referred tOI about the then growing support fDr 

something that was called Scienti'ic Cr.ationism. I'ra Flado (7) and I 

travelled to BDstan and Atlanta and Tampa and ah. Ban Diego, i. I 

rE'ci:!Il1. We talked with peDple who were involved in the movement and 

with scientist. who oppDsed it. Aftar .evaral late nights in our 

studj,Qs: we had "(;wo 20 minute T'epOi't!H ready to ai1 .... TheU were reports 

that allowed tha people involved to tell thair own .torie., in fact Ira 

said very little during tha't 40 minutes. 

The result was cleaT to U5, and he and I weTe very pleased. 

Almost everyone who'd been involved with the pieces was unhappy that 

the other side had been given too muci} time QT' tOD generous a 



People wi'thin NPR kept arguing about the issue long after 

the piece was aired. And OUT public in'armatiDns department called to 

complain that they hadn't ba.n warned that they wDuld Teeeive a .lood 

o. calls and mail. EverYDne wss aggitated. Borne people weTe angry. 

And that made us very happy. 

No one complains when we take on less emotion-laden science 

stories than creationism. Cosmology. genei:ic enfjirj(~er:lng. 

when w. do them well. W. even snuck in a little piece on retro-viruses 

and not too many people were squirming. So. we can capture the 

attention of people listening to a general news programl and make them 

want to listen tD sci_nee and to learn som_thing about it. BU'b we have 

to tell the stOTU well. We don't want to b. 'Tiends with sci.ntists. 

that's not our Jab. But we do want tD understand each other better. 

We have to learn to understsnd each other's language, to communicate. 

I'd also like to mention one other thing. It'. not Just NPR or 

PBS Dr the world Df public braadca.ting that ha. an •• geT science 

auti i enc e. I den't believe that. I've heaTd talk about our unusual 

audience, our highly educated audience. They'll listen and want what 

most AmericS1)'S want. 

i"!y bel1weather 

is Susan Stanberg. She told me that we would be successful if she 

undST"s"G=Hids OUT' ~·tD<pies. 5hB !5.i-JidJ ttl (f,ln &lny Ol1e ~'I ~ ,M." 
, ., 1 I-hF son .Josh 

Sa!lJ S i-;hat she "s l'i.gi1'c and she !.; ~ep ~~ us Dn f.HH' toes. Thanf{ 1JOU. 



Michael Ambrosino: Thank you and thank JDsh. GeOl'ga? 



George 8tr.1t. Medic.l Correspondent. ABC-TV 

Utn. let me tell you wh01t science is on ABC. Science is a single 

editor-sl •• h-reporter. or reporter-slash-editor. who h •• to read or 

s.ys everything that is written. everuthing that occurs. We also have 

one doctor. who's been recently hired. who gets on the air and does 

things very doctorially. And we have one science carrespandent. Jules 

Bergman. who. who is proDOlbly. ah. I gU!~SS the senior televisloon 

science correspondent. and. ab. he's. ·tremendous resource for us all. 

That single editor/reporter. who has to assess and read everything is 

me. 

An. science also at ABC is GOOD 110RNING AI'lERICA. And that's 

defined as 60 .econds or less. Usually something that appeal. to .. 

fema!.e audience. Bec.use those are the people who watch the show. 

Science at "",Be is also THE WORLD NEt-IS TONIGHT, which means 90 seconds 

or 1 ess. And science at ABC is NIGHTLINE. which is a hal1' hour or an 

hou·!". That'. where we can get into some o. the things that I think 

that television can do well in science broadcasting. That is get into 

soma of the public policy que.tiDns. Like what's the role 0' the media 

in, in the new transplant surgery? And whet's the ~Dle the media plays 

in public policy questions like nuclear power? Things where you can 

spend some time and. and •• alp.nd our band and reduce our negative 

feed !:lac k. 



Some of the problems that all of us .ace are espacia11u acute in 

talevision, and have been alluded i;o here. But probably tha biggest 

problem tl1O)t I think, is the reluctance on the part of' ou1' sources, our 

sources being the people who w'rite and do ·the wOr'k, that is the 

se ienti?,ts. Perrt o'P their. o'P their' problem, p"n't of' their 'I'eluetance 

in dealing with us and wanting to deal with us on a pro'e.sional b •• is, 

is the of'ten cap'f'iciou. nature of the "Ingle Finger Rule" (?! ! l. 

And also its the scientist's .ailure to appreciate their 

responsibility to the general public. And we who communicate to that 

public. Thel'e is a certain tension in the scientist's mind, ah, theil' 

responsibility to their pears and their responsibility to the public. 

Most scientists don't realize. or don't appreciate the fact that their 

able to work. OT' ·that t;he 'Fact that public is pauing thei,' bills. So, 

they automatical1\1 have a responsiblity to the public, to taxpaye'rs, 

because they're providing the where-with-all f'or them to do their work. 

Sure they have a responsiblity to their peers, but also they have a new 

and emerging responsibility to the public. 

Tha\!, the scientists, oft;en have ·3 mistrust of us, and 1. think 

most o¥ it's Justi?ied. We a·N? ,13nd do exist in tum cliffeTent worlds. 

There'. a lack of understanding 0' their n •• ds by u. and aur needs by 

them. And there's a lack D' understanding of what drives them and what 

ciTSve. us. Somehow weJ as broadcasters~ as JDurnalists. are int~uders. 

And for tn. mast part. are nat. we are viewed •• a .erioua part of 

their work. 

Of course the other side of that coin is that some Df that is 



changing. As politicians have lea'rned 1011g I£IgO, we can be used and 

1 i ke being used. And scientists have found that indeed, they can use 

us too. I'e; seems as though, that urn, wheneveT' grant time approaches. 

that the number of press con.erences also goes up. 

We're alsD a kind Df a victim of our own interests. Science and 

health reporters, if ~jOU wcl11t to get into br'oadcasting, that's an aW'Pul 

good specialty to have. That's a way to ratings '01' a network 01' a 

local station and it'. a way to fortune '01' an individual Journalist. 

What that has dane unfortunately 1. spawn whole cadre of inexperienced 

Journalist. and. who are inggnarant a' what they report. Luckily with 

these august C01'[Hll'ations that are up her'e., up here on the dla •• they 

have a few very well trained scientists and Journalists. When you get 

to the smiillle1' station, the small nellispaper, they put the guy on the 

scienca beat who yesterday covered the police beat. With little or na 

tra in i ng. He may have had oio10g" 101 in college, but that's been the 

extant o' his or her intere.ts or training 

OF caurse there is • way aut of all of this. Its bean allUded ta 

here. 

And indeed more 0' thase kinds of. o' a situatiDns where we can kinda 

sit down and .igura out what we do wrong. what we do right and how to 

better commt.micate to the pub lie, which is what I think is we all want 

to do in the end - our bottom line. 

Michael Ambrosino: 

the 'Tee '01' all. 

Thank you George. A couple comments and then into 



Ah, initi.al1y when NOIIA was begun, the hie'rarchy a·t publi.c 

broadcasting did nat have to be convince it was worthy. They thought 

None of them thought that it would be papular. 

beat MASTERPIECE THEATRE in its 'irst season and continued to do so 

with the exception o. UPSTAIRS/DOWNSTAIRS etc. I add that to the 

comment that I think Ann's brought up. because that popularity is there 

for all. 

One 0' the. there are aeveral great myths about public television. 

one o' ita mytha is the elite nature o. it's audience. I have here the 

statistics for you academically, statistically minded people and if you 

look at the census/papulation o. the United States. and if you make a 

comparison to the best public television audience figures, you should 

see that the tolerance is astonishing. It matches almost perFectly. 

So if anyone who deal. with material indepth. de.ls with materially 

intelligently, and as E·ome 01' have grown up led by pro'Pessiona1 people. 

such as YDurselves, then the chances are far better for an audience 

l' Elv:i ew. 

One o. the stories I remember greatly about sending a professional 

act to do a man's Job. is right after Margaret Mead's death when we 

were trying to do a program that dealt with the intellectual Importance 

o. Margaret Mead'. wark. No one would speak to us. It~ !!lieS too soon. 

Ah, eve'ryane important w,;;s t<J'ritlng i;hej.r own boak. We decided to make 

one maJor interview and that was Ted Schwartz. And we Found Ted then 

started calling everybody and .aid the producer I've Just spoken tD h.s 

T'ead my books; !{nows 1.1.!ii@1"e I s"tand, knot!Js who's agai<i'ls'\:: me1 and is 

planning to speak to <them too. I'd sent a professional to do a man's 



Job, and that was a woman. And Ann Peck is a producer who's 

'ree-Iancing at the present time and if anybody wants tD hire her, let 

me know. 

Comment. now .rom the floor and From the panel. 



DISCUSSIONS 

Michael Ambrosino: Comments now from the floor and from the panel. 

And you have to be adult about this. you have to raise your hand or 

something. 

As Paula ha. alluded to science television program at WGBH which 

I'm now laying tha •• cts 'or. and the lacamotiv. comes st •• ming down 

the line. we .re trying to produce a new series a' si. goad science 

Journalists CCan't make aut>. 

Your sense 0' the networks' d.sire 'or mare science programming. 

ara you getting good response to the .tories you do do? Will thare be 

a market in the commarcial wDrld. at your network? Not only 'or more 

evening news piece •• but 'or let ••• y more NIGHTLINE analysis 0' 
science 0'1'" news spec.ialJ half hou'r news on science, or more 

dDcumentaria. an science on the commercial natworks. These people are 

going to be available <samething) will there be Jobs 'ar them? 

It's clear to me that ABC would like to put more on. 

It's nat cle.r to me that their willing to hire mar. people to do it. 

Urn. television has 21, there are a lot o·~ p.?ople who work {'or ABC and 

NBC and CBS .nd CNN and public broadcasting. But most of those people 

are.- a1'" t(~chnicians. And tlH, edit01'ial sIde is very, very lean. And 



when it comes to science .. b.3re bones. 

While I •• y that ABC may not have • market '01' very many mare 

people, one, maybe, not two. but maybe one. Because we have a limited 

amount Or time. 

QUESTION: About the answer, I ,lust wanted to asl< do you, or any o. the 

other people, how would you compare the percentage <something>'its my 

own rather random sampling <something> .. storie •• it. this catagory. 

science. technology. <sDmething> What would you say '01' national news? 

My Judgement is that it's much less. 

George Strait (?): It's somewhat less. I don't think it's a lot i. 

you th1'ow., if' 'JOll throw in what, 1 ·think one o. th.', i. \)OU throw in 

things like <something> technolDgy and particular the space program, 

it's certainly that much. And I. I would def'end cove·rage o' 

technol09'J· I mean, :l'm not arguing wi·ch YOll, but I Imow a lo·t o' 

other people and, sp.aking h.~e talking about the beauty 0' science and 

science, and science has the chauvinisn\ about pu~e science and I don't, 

and, and coverage o. pure Bcience i. somehow our goal. But r thin!! 

that the bene.it. o' science. scientist. want us to ignore the benefits 

o. science. and I think that the space program is something which is 

veri.! coherent and e~c:i"i;ing iiind mal!es good ·television, §ill£!' shollid be 

covered! Along with " lot o' other technology. But r think if you 

Michael Ambrosino: 



Phyllis: I'd 11k. to name thr •• madia that are nat up thare. not 

because they should be up there. but Just because one should remember 

it. Thare i. nobody up there to Just speak for books. And yet in 

boo!.s. books is one o·p the places where one. ah. has a scientist 

speaking about the stuff itsel·P. for himsel·P. There is nobody there to 

speak up there for the science magazines. And yet they've been 

impal'tant. And no one to sp.ak 'or museums. which are surely media • 

• nd which treat science in • veru different w.y. broadening and 

extending the grasp of what science is. 

You h.ve .ocused. very st1'ong I\). on the reporting of se ience. And 

There is the thing which is next to 

that. which is presenting the science it.elf. Which h •• to do with old 

science as well as new science. And. I woul.d Just like t() sa\!. ·~hat 

didn't come up. That wasn't Cl piece o' what wa. being robrought from 

the cente~("(?). So ·Far. that 1· '" ~. 

Anne Gudenl{Cluf-: I think th.t that'. old science. The perspective of 

how we got where we are in science. i. something that you will 

definitely see on NOVA regularly. You will frequently he.re it .s iii 

small part of a news or feature repoTt on National Public Radio by way 

0' hoping to try tD take the moment to tell you that it took sometime 

to get ner0. D.'inetly you'll read about it in the NEW YORK TIMES. By 

way of telling about a news story; they will mention that peTspective. 

But we really ar8~ except when we're undertaking - and even when we're 

undertaking a documentary formate - talking abDut news. 

!',nd all that. 

And r agree that that would make this panel seem a little more 



Michael Amo1'osj,nD: Walter? 

Wa 1 ter (?): 

particular. 

I'd to endDTse I?) what Phyllis said about museums in 

0001«. obviDusly. But ce'rtainly my experience, ah, I think 

my interest in science was inspired as much by visiting the gorgeous!?) 

museum in Munich and then seeing it's Cllunterpart in Toronto, in the 

'abulous Ontario Science Center. in Washington. And what an outrage it 

is that New Vorl< City, our greil;test city, has no science museum. It 

has the American Museum o' Natural History, which tries to fill the 

gap, but in terms Df that little museum that used to be in the DAILY 

NEWS bui Id in9. I don't third. anybody h£!'1'e wil.l l'emember it, but there 

used to be a little museum in the DAILY NEWS building that had the kind 

ll' think that IBM ha. produced. And I think In conjunction with film, 

wasn't it? The probability exhibits and .0 an and so forth. 

esomething> wa. involvect. Now that is absolutely f.cinating. And that 

makes an enormous impression on yaung people, I think. 

1 also wan'l; to endoTse what Anne said about; .. haah, having it a 

li'l;·tIe bit marl? respectable 'P01' scientists to be communic,mtors. And to 

some •• tent promater •. And there's one pe~sQn in this room who you 

will hear Prom later in the day. who in ana single colloquium, made 

samething so exciting that I went out and bought a book about it. Who 

lOa. th,3t? Til e b aD I< was CiS lIed bl~ Ar€!. l'lllt a.L9.1l.!!.. 

GlH?stion: I agree with Phyllis about the <something> in media. Coming 

back to the reporting of science~ Sharon and GeoTge <something> have 



particularly addressed a feeling that there serious constraints in the 

media. And one luill make SUT'e that Our expectations o11"'e not too 

unrealistic 'or what the media can do. The media cannot educate in the 

sens. o' correcting a lack a' education in the schaals. They cannat 

address what is not being done in ather places with the sciences. I 

app·rec iate that. 

saying. 

I •• e those constraints and r appreciate what you're 

I wander' if now you could, ht)wever, tell I;S wh,;;)t you think the 

media can do? Whether you think that there are same area. where the 

media's effect can be .f'ective? Perhaps nat consciously, but 

inadvertently. in addressing the public's understanding of science. 

Micha.l Ambrosino: 

Robe·l't Bazal.l: I said before that 1, if r cia a piece for the air I 

think sometimes is successful and I cDuld define success in a few ways. 

One succ •• s would be that if a pieca I did had the .ame e'fect that an 

exhibit at a mU!HWm had in making somebody. 01' some child, aT· adul·t ~Iho 

'lias in the audiance., say '1.0[,,1 tha·~ is really inttH'esting. I'dlll(eto 

learn more about t;hai;~ I and plant that :ideiEI. Or i. it made somebody Or 

some subset of the audience appreciate that that area d' science exists 

and why it naeds to be .unded and what it can do or why it's e.citing. 

that wDuld be a success. And definitely worthwhile. 

Ambrosino: Other comments'",(' 

Sh~1"'on Begley: 



rewarding feedbacks I get is when a 12 year old writes & letter sayingJ 

'Oh I read your story on the birth of galaxias and now I want to be an 

astrophy.icist, ' So so'rt of echoing what Bab has Just said, I think 

there is an inspirational Tole we can play. There is something called 

'Science' out there. It is excitIng, It is something that you might 

want to take courses in, that you might want to dedicate your life to. 

It's not preaching to the converted. It's sort a' bringing in new 

peap 1 •. And that I think Is one of the diff.rences betw.en writing 'or 

.3 ganeral newS magazine or ganaral broadcasting versus some of the 

science magazines} ~lhere I think you already have your own audience. 

Robert Bazell: As I alluded to before, I think one of the things that 

television do •• well end ha. the opportunity to do .ell is to bring the 

general pubU,c in'(;o, into a scientific d.bate, The general public •••• 

a doctor and sees a scientist as a .... it'. almost kind.' monolithic. 

They're all the •• me. You can't really approach them bacaus. they 

really do know everything. And we'll Just learn from th.m. But, in 

fact;} there- is. a diveT"genc@ Or opinion {H1 almost any subject. And 

there are .erious public policy questions raised by various scientific 

And being able to point out that policy review' •• yst.m, and 

indeed haw public polic~ can be made I 'think is something television 

can do, is important and I think that television can do well. 

Mich.el Ambrosino: I'm biased because I'm an addict. r tl!i,nk that 

learning something is the greatest addiction. But the most wonderful 

women. Who, if you read between the lines of the letters they w~ite 



seem to be saying, 'you've presented something that was understandable 

and I understood it and it was an ar •• I didn't think I could 

understand. And I thank you for that 'cause I am a larger, better, 

more intelligent human being than I thought I was ye.terd.y. ' And 

that's particularly gratifying. It comes from all railings and ages. 

But the ide. that there are things that people cannot understand. and 

when pre.ented cle.nly. intelligently 

addiction fOT more of us. 

Amb.ssador? 

they do. It does become an 



Panel 2: RESEARCH REPORTS 

'-.ii 11:;0'1" Schramm: GOwd mD~ning again; 1~die5 and gentlemen. I'm Wilber 

Schl'amm. This 1. the third p.nel. the third se.sion which you're going 

to he.r today and you have more to come . This I think. is going to be 

• very interesting one '01' you. • "It the appropriate ti.me. r shall 

introduce to you Jon Miller and GeDrge Garbner. if that has to be done. 

But this is. I suppose the New Yorkers here think o. this as a kinda 

Triboro Bridge. r mean this is a bridge between people who know a great 

deal about science and people who know a great deal about the media and 

people who know a great deal about people. 

people P"l"l't. 

And we are now come to the 

We have begun to talk about what i. being told to people and what is 

not being told. tol.d to people. Thi. is the time though when we've 

••• embled a. a small group of the persons here. there are many more 

persons here then these two wha know a great deal about media and what 

they're in inteTested in. Se may I have the pleasure o. introducing 

you, i"i1"t1'oducing to you ,Jon David Miller. 

Mr. Miller is the directer a' a public opinion laboratory of Northern 

Illinois University .t Dekalb. He's political science trained. 

Ph.D. Northerwestern. as I remember . And he's dcne a very interesting 

• eries o' .tudies an peaple's attitude taward politics and toward 

political preblema and taward scientific knowledge within politics. At 



the present time. he has a National Science Foundation grant on 

people's attentiven.ss to science and technolagies policy issues in the 

media. He'. done studies on the public's attitude and leadership 

attitudes towards science and technology. He'. done a very interesting 

study for The Annenberg Schaol. on the public's image. of science and 

what is the role of television in the creation of these image •. 

the thing that I think all of us would like to know about. 

Well. for the last ten or twelve years. Mr. Miller has been doing 

studies like this. He has a few tables 'or you. It s.ems only 

That's 

appropriate at this panel we have a few tables. And he I think has 

presented them to you. 

af Dek.lb. 

And I now yelld the floor to Jon David Miller 



Wilber Schramm: .... the distinguish2d dean of The Annenberg School. 

Who has sinc2 1973. as you know. been editor 0' the JOURNAL OF 

COt1MUNICAT!ON. He has a long. long career which r am not going to read 

to you. ~~hich includes the army, which incl'Jdes Hungal'Y' which 

inclucies Vienna. which includes one time or other the USC Ph.D. and he, 

George. r don't know what else to say about you. there's so many things 

that r can. But I think there's three things that you've done that all 

of us ToemembeT'. Alia. us remember what you've done to bring 

up-to-date what we know about the af'ects of television violence upon 

children. And we know what you've done to bring up-to-date. keep 

up-to-date the story of the treatment o' foreign news and the effect o. 

foreign news in the press o •• even countries. And we know that you ... 

I think I better stop there. 'cause I keep think o. more and more 

things that I might mention. 

The point is that George is a 'irst rate scholar. 

dean and I'm honored to introduce him. 

George is a great 

George Gerbner: Pro •• ssor a' Communications and Dean. 

The Annenberg School o. Communications. 

University of Pennsylvania 

Than/( \101) Wi L This is a ~ather extravagant il1troduction fo~ a 

very modest contribution. I'm going to follow Jon's analysis with 

posing the question 'what do we do with that 'reserve army' and even 



the people who are outside o' the 'reserve army' whom we are reaching 

with some kind of a message that I'll tell you about in a minute. Are 

we turning them on or are we turning them a •• ? In any case. what can 

and should we do about it. 

The material that I will present is the 'irst presentation 0' the 

highlights o. the .indings a. a two-year study and although I will 

except Jon's thanks to us, the money really came .rom the National 

Science Foundation. We commissioned his organization because it does 

high quality work on time to do the survey. 

But the study was essentially oriented toward the question what is 

the image a. science and scientists in a medium which is inescapable? 

What are the consequences 0' exposure to that medium that reaches all 

0' the people. including those who wish to avoid, certainly do not 

seek, the message o' science? And that medium, and the only way to 

reach all people in a way that is inescapable is through prime-time 

drama. 

The largest, most perSistent amount o~ in'ormation about science 

and many i. not most other things in li'e, come to people through their 

entertainment. And the most ritualistically consumed non-. by and 

large non-selectively experienced .arm o' entertainment, in which this 

in.ormation is enbedded is prime-time television drama. The study. the 

highlights 0' which r am going to report, and this is so recent that I 

didn't even have time to produce. handout. but I did have time to 

produce a few homemade charts, that I apologize for their being 

homemade, but I made them over the weekend. The two-year study, 



National Science Foundation conducted by my colleagues, Nancy 

Signorielli (011'10 is here), Larry Gross (who's here), Michael Morgan 

(who is not here, at the University oi' Massachusettes), and my.eli', on 

the image o. science and scientists in prime-time television. in which 

we have a ratheT laTge aTchive of several thousand programs and over 

15,000 characters analyzed in great detail, a data base to which we 

have added, thanks to this grant, and i'rom which we can derive a great 

deal o' interesting in'ormatlon. 

Press science makes up about 1% o' all news. About 1% o' all 

news. Puzzles and horiscopes and astrologies, much more than that 

un'ortunatly. But on television, science and technology themes appear 

in hal' o' all dramatic programs. And seven out of ten of children's 

weekend, day-time programing. 

that comes even close to it. 

There's no other source o' information 

This is an appearance that can be insidental. When science and 

technology broadly defined are the main focus. that accounts for 4% o' 

prime-time drama and 9% oi' children's weekend. day-time. mostly cartoon 

entertainment. 

These dramatic programs on which science plays a significant role 

are more likely to be, and this is our study 0' the past 10 years o. 

annual samples a. television programs in prime-time and weekend, 

day-time children's programing. are more likely to be action dramas 

than comedies or situtation or series. Therefore, there are more 

tinged with the sense of violence end danger. foreign places and 

strange people than the general run a' television programs. And of 



course. they are much more likely to take ~lace in the future. In 

fact. there is no future on television without science and technology 

playing an instrumental role. There is simply no future-oriented 

program that is not essentially revolving around a division. sometimes 

nightmare. o' how science and technology is going to trans'orm the 

world in the future. 

Most people have never really seen a scientist. except on 

television. On prime-time. a scientist occurs between one and two 

times per u.leek. and is not a half' scientist. but is the average of 

between one and two a week. Which is much more than anyone encounters 

scientists in life. Although it is not as much as many other 

occupations. if you consider the .act that the average viewer o' 

prime-time sees 41 polic:epeople. 11 doctors. 6 lawyers and 3 Judges 

week in and week out. So it's not as much as some other pro'essionals. 

but it is still much more likely .or most people to encounter a 

scientist. 01' the image of' a scientist, in their prime-time 

entertainment than anywhere else. When they do encounter scientists, 

again because of the setting in which they appear. and because o. the 

account o. traditional stereotype, which s<;il1 persists to some extent. 

they are more likely then the total television pro'essional population 

to be 'oreign. to be a bit older, more likely to be evil, more likely 

to be unsuccessful. Their failure rate is 25%. That is 25% of 

scientists as ma.Jol' characters fail, whereas the 'ailure rate o' all 

other professionals is 15%. 

Their rate a. being killed is the highest o. all pro'essions. 14% 

of' them a·,'e Id11.(;' wher.las th(a 1'atality l'ate. the violent f',;;:tali.ty 



rate a. all other pro'~.sional. is 4%. 

highlights o' the image. 

So, these are some of the 

Now the next question, and the decisive question based upon the 

survey that 0on's organization provided .or us, what happens and 

against the background o. attention and inattention and against the 

background o' those who are interested and less interested, 

disinterested and non-seekel's o. science, which is his pyramid, and 

we're practically really right now focused on the biggest problem o. 

all - which is what is this avalanche of information embedded in our 

entertainment cultivate in the minds of those who do not seek science? 

Let me digress Just to say that that problem is a kind o' 

underlying bias even in the focus an Issues in this con'erence, some a. 

which were pointed out this morning. That in the United States, those 

who seek science in'ol'mation find the richest, highest quality, the 

most excellent form o' in'ormation in many competing 'orms. The real 

question and the real problem is what is the im'ormation that those 

receive now in an in'ormation-rich environment, who do not seek out 

this high quality and excellent source? And this is how we get to 

prime-time. 

What happens to the viewer of prime-time program and how these 

viewers respond to the series o' questions that we have asked them? 

Because o·p the general associations with danger, with tension, with 

failu~e: with violence; with being killed, we find that on the whole, 

and this association is Tlot.· I shofJld comment .. is not characteristic of 

the majority of the scientists, the majority o~ scientists on 



television are rather positive characters. It is characteristic o~ a 

much larger minority. like 25% to one-third. than ~or any other 

pro~essionals. So o,e're talking about a relative loading. a relative 

negative loading o~ science and technology type subjects and 

cha·racters. What are the associations o~ that relative. negative 

loading with a series o~ questions that we have constructed into a 

series of indicies of a negative attitude towards science. This is 

what these charts are designed to show. And negative image o~ science 

is the general score that respondents got combining a series of 

questions. And what I'm going to draw ~or you is not the lines that r 

invented. but I'm going to trace care{'ully. penciled in lines. First 

by education. Now what this means is that the horizontal axis means 

amount of exposure light. medium and heavy to television. The amount 

o{' time that viewers watch television. The vertical axis means the 

number or porportion of people who respond in this case in a way that 

indicates a negative image o? science on their part. 

And the ~irst is by education which means that those who have less 

than a highschool education. the lightviewers have a rather negative. a 

very highly negative image of science. The medium and heavy viewers 

have less of a negative image. They improve. That is they start out, 

those who the low income. the low education people, ViebJers. 'uho watch 

little television. start out with an extremely negative image. And 

dispite its' connotations, the image to which they're exposed actually 

decreased the negative loading. tHth highschool graduates, they are 

about in the middle and as they watch more television they're image 

becomes a bit more negative. The prinCiple problem area is precisely 

among those who {'or whom and from whom the in~ormation seekers and the 



supporters of science and scientific resource efforts come. These are 

the college people. They start out with having the lowest score on the 

negative image. The medium viewers have a higher score. And the heavy 

viewers are very close to the low income. low education or highschool 

education group. There is a significant e~osion corresponding to the 

amount of television they watch in their image of science. 

I1' you look at it by age. people who are 55 and above. older 

people. start out with or have as light. medium and heavy viewers a 

'Pail'I\! negative. negative image. This is the age di"erentlal that Jon 

l'eferred to. Those 35. between 35 and 54 and 18 and 34 as 

lightviewers. they have fo;l1'ly positive image. As the amount 0' 
viewing Increases the eT'oslon. the deteriation 0' the image. the 

tendence 0' respond in a negative way to such questions as science 

involves danger, there's no 'un In it. a lot or odd and strange people 

involved in it. they have no family life. they work alone. they're 

likely to be ·Foreigners. they have few other interests. in other words. 

a rather forbidding image increases. 

The next question is what is the difference between those 

television viewers wh() dlm't watch prog'rams like NOV,o, and other quality 

programs on television about science and those who do? Between 

'elevision viewers who don't read science magazines or in'ro(?) or 

don't seek out science in'ormatlan because many 0' them watch 

television and seek aut this in'ormation and those who do. 

It does make a significant difference. Science TV means those 

television viewers who are also exposed to or seek out the high quality 



science programs on television. Those who hardly ever do have a highly 

negative image. their score is very high. Those who say they do once 

in awhile are situated in the middle and those who say the regularly 

watch science programs on television tend to be the more highly 

educated. with somewhat higher income group have a low score on the 

negative image. But as you ask people who watch more television. you 

find the same detertation of the image. You can see that watching 

science programs makes a significance difference. And yet even among 

those who watch science programs. there is a signi'icance deteriation 

o' the image according to the amount o' general television they watch. 

Pretty much the same phenominon occurs as with reading. Most who 

say they never read science material have a high score on the negative 

image. those who say they do read it start out with a low score. but as 

the amount o' viewing increases there is that errosion. 

deteriation. that negative tendency o' the image itself. 

There is that 

Very much the same situation goes for the negative image o' 

science or o' technology. which is a set o' questions which have to do 

with 'what do you think o. machines? Are they good or bad? Or 

computers? Robots? Automatic bank tellers? Nuclear power? Even 

video games. ' Those who respond in a negative way to all o' these. or 

most a' these questions. score high on the negative image by education 

less than highschool. College. the most significant deteriation is 

among the group that is otherwise as likely or most likely to support 

it. This pheno~inon of the heavy viewers coming close together is whet 

we call 'Mainstreaming.' It's. kind o' standardizing and homogenizing 

that takes place. 



By age we find very much the same. 55 and above have the most 

negative. The middle age. younger people. there is an Increasing 

positive feeling. but again the amount of errosion that takes place as 

an association with television viewing is about the same. The watching 

of science TV. the pattern is the same. Those who don" watch it have 

the most negative image. those who do watch have the most positive. or 

the less negative. But also the distance. or the deteriatlon. or the 

negative shift is the highest among those who otherwise are the most 

likely to support it. The pattern for reading is the Same as before. 

And this is the characteristic pattern. 

Finally let me Just call your attention to two other questions. 

One question is are scientists tend to be odd and peculiar people. The 

less than highschool people are most likely to say so and in fact their 

image of a scientist is so negative that even the television exposure 

can't do much damage to them. It remains to be about the same 

regardless of the amount of viewing. With the college population and 

the highschool population taking positions in which the college 

popUlation again suffers the most deterioration. In terms of science. 

TV watching and science reading. I can tell you that the patterns are 

the Same. Those who watch science TV. those who read science materials 

are not e"ected by television. The lines that you see here are those 

who say they never watch or never read. where the deterioration takes 

place. So that there is again. there's a significant difference in 

here. especially among those who do not watch. seek out either science 

o~iented, high quality programs a~ science oriented materials. 

Those who favor restraining science. who respond that scientists 



should not be allowed to e.tend life. to create new forms of Ii' •• to 

discover intelligent beings in outer space. to select the sex 0' tbe 

o"spring. In other words the general suspision and hostility. Among 

those who have less than a highschool education. who as light viewers 

are the most suspislous and most hostile. television actually recreates 

Among those who are a certain positive improvement of the image. 

highschool graduates. it makes no difference. Among those who have had 

some college and there'ore who are the most positively inclined as 

light viewers is the most signi'icant deterioration. 

Finally. as Jon has pointed out there is a significant gender 

di"erence in all o' these. Which I will Just illustrate here. Women 

tend to be the most negative, the most suspislous and the most hostile 

towards science. Men less so. but their deterioration. or their 

association with television viewing is the most striking. 

These are then the first glimpe. at some of the .acts. and more 

importantly some o' the patterns of the association of the enormious 

amount o' information imbedded in our entertainment. prime time 

television entertainment about science and scientists. And the 

association o' images about science and scientists with exposure to 

that implicit. information. 

It provides a challenge I think for our discussion 0'. at least on 

two 'ronts. On~ i. anyone who is engaged today in truing to mobilize 

that reserve army and o' an even larger arny that has nat demonstrated 

any interest in science and yet is absorbing an enormous amount o. 

in'ormation. This i. what any campaign w with any attempt to educate. 



with any attempt to inform this very large group is up against. The 

thing is knowing something about the nature a. the battle field. that 

nature of the terraine is the primary requirement .or being realistic 

and for trying to achieve some success. 

Secondly. this is the common ground with which we can engage. or 

part a. the common ground with which we can engage our colleagues. our 

friends in the media in some conversation about what they think they 

can do. how we can help them do what they can do because I'm sure you 

got the message this morning that most o' them think that while they're 

doing what they can do, what they can do under the existing 

circumstances is not as much and not as good as they would like to do 

and indeed as they are able to do. 

Thank you. Wilber Schramm: 

With his usual e •• iciency. our dean has ended the meeting at 

exactly the time to go to lunch. And we will go to lunch. 

Let me Just .ay this. that i. you have never be'oTe thought o' how 

much we still have to learn about the part of the TriboTough Bridge. 

from the media to the people. this should give you an ide •. There's so 

much to find out and It'. up to us. Dr people like us. to .ind it out. 

Thank you very much. 



PANEL 3: EDUCATION AND POLICY 

Moderator: BenJamine Shen 
Ree.e Flower Pro ••• sor o' Astrophysics. University a. Penn.u1vania 

.. of the School of Journali •• and Mass Communication o' the 

University o' Wisconsin at Madison. Rae Goodell of the Department of 

the Humanitie. at M.I.T. Roger Miller. Director of Communications 

Staff o' the Food and Drug Administration and Dorothy Nelkin of the 

Program on Science Technology. and Society at Carnell University . 

• sked each one o' them to give a brief presantation in order that I 

have Just introduced them and I think a.ter each presentation 

CluestioD. So w.'ll start with Sharon Dunwoody. 



Sharon Dunwoody, Assistant Professor, Science Writing, 
School of Journalism and Mass Communication, 

University of Wi!,c;onsin. 

Thank you. We'll all, I suppose, be talking about some very 

geneT'al things, but in very dif'erent ways. We sort of compared notes 

and this is going to be a ecclectic panel discussion. But in some 

sense, I think we're all going to be trying to turn the tables a little 

bit on some assumptions that people make about the public understanding 

of science. So let me give that a t1'\I. 

Two of the sort of very traditional assumptions that are floating 

around this conference so faT', as the best as I can tell, is that 

people need to kno~ about science and technology. And that, as so 

often happens, we spend a lot of time talking about how to change the 

media to fit the goals. How to make structural changes in the way the 

media do things to fit what we think people need. That kind of an 

approach carries with it a kind o' corollary assumption that the 

audience is something out there to be worked with. And what I would 

like to suggest are. couple of different assumptions and then make a 

couple of recommendations on the basis of those. 

How about viewing the audience, no mattel' who it is, viewing all 

audience members as dynamic, information seeking individuals. Now you 

have in'ormation needs. they're going to go out after those kinds 

information under ye~y specific ci~cumstances. And instead CT thinking 

in terms of mobalizing people to like science. how about instead, 

thinking in terms of getting sCientl'ic and technological in'ormation 



to people who can use it under very particular circumstances. To get 

it into the public domaine in a way that is usable information. Makes 

it usable. 'unctionable information for individuals. 

From those basic turned around assumptions then let me make some 

suggestions about the way I think the media work relative to audiences 

and then some recommendations about what I would do about it. given the 

'reedom to do so. If you assume that the audience is active. selective 

in what it goes after from the media. then you can take the media for 

what they are. And r think a 'air amount of research is accumulating 

that sort of bares this up now. which is that they essentially are 

agenda-setters in a whole variety o' informational areas that they 

serve not to pass along great wads o' detailed information. but instead 

alert us to issues that are becoming important to someone and that 

somehow get on a kind of national media agenda. This get's bacl!. r 

think. to Bob Bazell's notion ·that yeh. media are conveying something 

but it may not be enormous amounts of detailed information. 

Second. I think the research also suggests that as something 

becomes important to individuals. those individuals turn into 

information seekers. They may nat be information seekers an a real 

consistent basis. But when an issue rises that is life threatening or 

that has some direct impact on the kinds af things they are concerned 

with. most of us become information seekers o' some sort or another. 

And I think the media are responding to that particular phenominon very 

well by their very structure. and I'll get back to that in a minute. 

So the question I .sk is. when individuals become information seekers 

then what happens? When an agenda gets attended to by the public. when 



people begin to look for in'ormation upon which to base reasoned 

decisions, then what happens? Obviously media in'ormation must be as 

accurate as possible under those circumstances. And r think that 

you've only to look at the level o. training of Journalists today. or 

the kinds 0' e •• orts that are going into training people who deal with 

scientific in.ormation 'or the media. To get a sense that there's been 

a rather dramatic evolution in the level o. expertise of people who 

communicate science to the public so that. I think that the quality o' 

media coverage o' science has been improving rather steadily over time. 

will continue to do so. But I don" think the media. because of the 

structure and the kinds o. constraints underwhich the media operate. I 

don't think the media will ever become the kind o. mediums. in a sense. 

that are going to hand over' the sorts o' detailed information that we 

all need to make in'ormed decisions about what we're going to do about 

scientific and technological phenominon that surround us. So as 

in.ormation seekers. you start with the media but you need a level o' 

information that goes way beyond what the mass media can offer you and 

we essentially need that level to become informed citizens. And I 

would argue. and this is I guess my main point of my little five 

minutes. is that that level of information is either not available to 

non-scientists or i. nat accessible to non-scientists. It may be there 

but there is no way for those of us without indepth scientific 

backgrounds to get at it. 

What do we have when get to a sort of dif'erent level than the 

mass media when we get beyond the agenda setting level} we have things 

like books. W~ have things like the popular science magazines. And we 

have the kinds o' things that add a little bit to the in.ormation base. 



But r would argue, do not add the kind of detail, I mean intense 

detail. that people need in order to ma!le informed decisions about 

anything. I think the notion of informed decision making is something 

which goes well beyond what the media provide. 

What do we need and, in my few remaining seconds let me Just throw 

out a .ew things that I think will fill this particular gap. is we need 

to take advantage of the situational in'ormation seeking patterns of 

most of us. And r think again. to get back to that point I made 

earlier that the media do a very good Job o. this. We criticize the 

media for event-oriented coverage. I'd like to suggest that beyond the 

sort of production-efficiencies that are involved in covering descrete 

events. There's a very practical bene.it to covering events. and that 

Is that essentially events are the kinds o. things that attract 

non-scientists attention. I think o' Three-Mile Island, as lots of 

people do. I would warrent that during that accident enormous numbers 

Df people became information seekers who do not normally seek 

information about nuclea~ power. So that, I think -the media. as well 

as those, can take advan-tage of that kind of situational nature of 

information seeking which most people seem to ignore when we talk about 

th~ quality of media coverage and how the media operate 01" should 

operate. 

Two, r think we need to provide audiences with. this is so general 

it's silly, but with some sort of critical information evaluation 

skills. This is starting to happen in universities; where essentially 

you take students with science. with the intent of helping them learn 

about science and get them into the mass media, get them into a variety 



of types of information beyond the mass media, white papers, 

governmental reports, that provide scientific information. Instead of 

teaching the science. you teach critical information evaluation skills. 

What about this are you going to believe? Under what circumstances? 

Where do you go from here? How do you gather the kinds of information 

that you need next. and so on. 

Third. I think we need a new genre of mass media, if you will -

it's not really mass - but that takes things from this agenda setting 

stage where I think most 0' our popular media do an excellent Job, and 

begins tD provide that sort of secondary. indepth information to us. 

To those of us who are going to take the next step to seek information 

about particular topics. Most mass media do not provide this. 

Interestingly enough, it strikes me that new magazines like the N.E.S. 

ISSUES AND TECHNOLOGY is in some odd wayan attempt at this very thing. 

To try and to provide kind of policy oriented. indepth information to 

people who are going to take the time to seek it out. 

And finally. I think th~t for the l~y public. there needs to be an 

increased access to in.ormation not provided by the media. but provided 

by a host of information sources. scientific, governmental. The kinds 

o' in.ormation sources that are going to provide the sorts of detail 

that we all need to ingest in the whole evaluative process. When we'Te 

trying to make decisions about issues. Right now I would argue that 

most lay people simply do not have access to that stuf'. They don't 

know whe~e it is. The~ dQn~t know how to evaluate it. It's a kind Or 

problem that goes, again, well beyond Just the mass media. But I think 

attending to t~e media in a way that .its the sort o. production 



strategies that they now employ, is a some~hat better strategy of 

incorporating them into this larger notion of public understanding of 

science, whatever that is, then trying to trans. arm what appears to be 

a very durable institution in society. 

BenJamin Shen: Thank you Sharon. 

Are there any immediate comments on Sharon Dunwoody's... yes 

here. 

Question: Ctoo 'ar away to make out the question.> 

Sharon Dunwoody: I think thore are a number of magazines that do this. 

I would simply ..... r que.s my paint is that there are not going to 

be lots and lots of people who are going to do this. I don't mean to 

imply that this is going to be an enormous mass movement. All I'm 

saying is that information seeking is going to continue to be a very 

situational thing. It's going to be heavily dependent upon educational 

leve 1. It's going to be heavily dependent upon walking into, being 

involved as an individual in some kind o' a compelling. I use li'e 

threatening because I can instantly think of elamples of that. But 

some kind of situation. 

But I would note that those people under those circumstances, when 

\lou need infoT'mation. when \lOLl ~ it, .;;nd you're going to go aut and 

tl'Y to find it. And it's at that stage .. ! think .. that we introduce 

people to scientific detail. To the kinds o. facts that they need. 

And these magazines, magazines like TECHNOLOGY REVIEW, SCIENCE 



TECHNOLOGY AND HUMAN VALUES. there are a number of them that begin to 

fill that gap and that do. understandably. very small circulations as a 

rf.!SU 1 t. 

BenJamin Shen: Ok. Thank you. 



Rae Goodell, Associate Professor of Science t,Jriting, 
Massachusetts institute of Technology 

Benjamin Shen: Now we go to Rae Goodell 0' M.I.T. 

Rae Goodell: I decided to focus my initial remarks on Just one 

particular aspect of the science literacy problem, one that I've been 

working on lately. Namely the role of the scientific community. It's 

not surprising that I've been thinking about this area. I teach at 

M. I. T. and I work with students and faculty there on how to improve the 

relations between the scientific community and the media and public. 

I find that scientists and engineers in general that [ encounter 

'rom the young people through the senior faculty want to be more 

e.fective in improving public understanding o' science. And I thi,nk 

they can be and should be, or at least they want their colleagues to be 

more effee t i ve, 

As much as the scientific community is already doing, I think 

there are untapped reSOUl'ces in the community. And that steps could be 

taken to reach them. This is nat to say that scientists are not doing 

a gTeat deal already in the area of public understanding of science. 

And by the way, if you don't mind, I L'se the \~ord scientist to mean 

scientists and engineers and social scientists and positions in the 

entire community for short hand. 

I see much more support o' the scientific community than I used 

to. And the result is an impressive range o. activities in the area of 



public understanding of science or at least public appreciation o. 

sc fence. 

As you Imaw, the professional society, such as American Chemical 

society, American Institute of Physics, Americom Psychological 

Association. and especially the American Association '01' the 

Advancement of Bclence, are engaged in a variety a' activities .rom new 

popular magazines, to radio shows, to museum suppor·t, to 

how-to-seminars '01' scientists who want to reach the media. And 

industry programs are spring up to support and train their .ta" 

scientists to interact with the media. And in academic research 

institutions. new programs af'er 'ellawships to science Journalists to 

allow periods o. study on campus, M. I.T .• Duke University, Harvard 

School a. Public Health are all Just recent examples. 

These initiatives are coming largely at the institutional level, 

howevet'. What I think needs 'urther encouragement is largely the 

e'.orts o. individual scientists themselves to become involved more 

actively, mO're dil'ectly in the mass media. In such ways as writing 

their own books and a'rticles, speaking out at public '01'Um5, appearing 

on talk shows. My thought is to suppliment, nat to supplant what's 

currently going on. I'm not at all suggesting that scientists could do 

it better than reporters. Or that repol"ter. need supervision, or need 

scientists to serve as authority. On the contl"ary, I would like to 

increase the public's exposure to a diversity of views and a diversity 

of kinds Qf people who are actively doing science and engineering. 

What do I think more scientists participating in the media. why do 



I think it will be helpful? First. same a. our finest science writing 

comes from scientists. And always has. As well as some of our worst. 

Some of the fine writers are widely known. and Phil Morrison is an 

example. And some are becoming known. You may know that the winner of 

the Triple-A/Westinghouse Science Writing Award in the magazine 

catagory last year was James Treple. Professor of Physics at the 

University of Virginia. 'or a series in the SMITHSONIAN. 

certainly use mare writers like them. 

We could 

Second. on controversial scientific and technological issues. we 

tend to hear from the scientist with strong views. or who work for 

organizations that have strong views. Because these are the people who 

are motivated to speak out under difficult circumstances. We. as 

citizens. need to hear more .rom the moderates. those who are not so 

sure and those who see the value in both sides of issues. 

Third. the presence in the media of more scientists a. all types 

and persuasions would help. I think. to address the alienation that 

seems to plague relations between scientist. and the public that's been 

described in this con~erence. From what we've learned so ~ar in the 

con.erence. students at all levels apparently don't see science and 

engineering as attractive careers. And movies and television re.lect 

those belie.s in our society. Yet. as both Cecily. Kan and Selby and 

George Gerbner have sugge.ted. how many real scientists do youngsters 

actually see in their every day lives? To what e.tent 'S it a part o. 

their cultu~e? 

The presence a' large scientific organizations producing materials 



'or these people doesn't ch.nge that feeling. The presence in tbe 

media of scientists and engineers themselves perhaps might. And the 

distance goes bath ways. L.acking contact, r think that working 

scientists o.ten misunderstand and mistrust the media and the public 

and this is part 0' the rea.on why scientists criticisms of the medi • 

• nd e •• orts to improve the media .re sometimes poorly informed .nd 

in.ppropri.·te. 

discounted. 

And therefore, why their good criticism .re o.ten 

How do we increase the direct Involvement o. scientists in the 

medi.? I think we need to address the reward structure in science. 

Somehow to improve the status of popularization as an activity 'or 

scientists. I~ecently at M. I. T. we organized a guest lecture series. 

Inviting prominent scientists and profession.l writers to reflect on 

the problems of writing .bout science .or popul.r audiences. I 

expected to hear '1'om the sl:ientists, I con'ess, that most o. the old 

probl.ems were gone, the back-biting, the profession.l Jealousy, the 

.lleg.tions th.t the popul.rizer must not be doing good rese.rch. The 

problems 'ram within the community th.t .re negative towards 

popula1'i zers. Not so, these scientists told me. Attitudes may h.ve 

changed but not enough. Colleagues often still question whether a 

popularizer can also be • good scientist, .s i. they were a 

contredltion in terms. ObJect to their simplifying technical m.teri.l 

and discount the scienti'ic research of the popularizer. The neg.tive 

.ttltude. discourage some scientists from populaTizing at all and add 

cQnside~able stress for those who do. 

true 'or scientists the st.ture o' Douglas Ha'fstadter and steven 

.J. Gould. 



I do see popularization improving a little in status. Thel'e's a 

catagol'Y of activities in sciences, as I observe it, that includes 

administration, sel'ving on 'faculty committees, this SOT't of thing that 

is acknowledged as a nuisance, but necessary. Most scientists are 

grateful i. someone in their community will do it. I ·think 

popularization is inching toward that catagory. 

a boost to put it firmly in that catagory. 

And we need to give it 

As Dr. Keyworth noted, science is 'un and it makes it hard to draw 

people away 'rom it. But for some scientists participating in the 

med la is run. And I think we need to give them some support. How to 

do this? I only have a couple o. steps to suggest, and we certainly 

need more. One idea that I've been worKing with the Triple AS is the 

development d' <3 major, annual award '01' scientists and engineers to 

recognize excellence in science popularization. There are a number 0' 
smaller awards now. AlP and U. S. Steel sponcer one, there's one I know 

at the Boston Museum a. Science, and r know there others. The idea of 

such an annual award would be to make a strang statement that science 

popularization is valued by scientist. and by society. I. ,unding were 

to come 'rom a variety or public and private sources, this would 

strengthen such an idea. 

I'm also working at M.I.T. on the possibility o. establishing 

there a 'ellowship that would bring to campus each year a scientist or 

engineer who wanted to pursue a project that was in the area of 

popularizing his fieldl imp~oving public understanding 1n his field. 

Such a fellow might work with other memb~rs o. the M. I.T. science and 

engineering 'acult.}, might wO'rk with the t;rriting 'aculty Dr the new 



science/Journalism fellows and others. And would produce, t:H'esumably, 

a book, al'ticles, television materials, this sort Or thing. f, number 

O. such .ellowships in institutions around tho country might have some 

impac t. 

So, I would like to propose that one of many rruStful areas ror 

policy change, which I understood was our assingrnent this afternoon, is 

in paving a way .or more working scientists on an individual basis to 

engage part-time in media activities. 1"0 encourage, in other words, 

not Just science in the media, but scientists in the media. I would 

welcome further ideas in this area, because I see considerable 

potential 'or envolving scientists more rrequantly and more 

imaginatively in the science communicatton process. I look rorward to 

your ideas. 

BenJamin Shen: Bob? Yes. 

Question: It seems to me that one o' the things we haven't really said 

yet is science Journalism is popular. When r think of science stories 

and documentaries, I get to say that these are the most illuminous 

bonds o' the human race. It's. rare privilege and then six months 

later I get to cover an entirely new 'ield. It is more fun than 

anything I've ever done. And I think that's an active 'ield. Good, 

solid, responsible science J OlJl'l1<l Ii. sm. It's enormously rewarding. 

Rae Goodell: Ab $0 1 ute 1 y. And I think thet we/~e beginni!\G to see that 

some students are discovering that. Because we're beginning to see a 

really dramatic trend '01' students who's background is in sciencB and 



engineering to then move into JDurnallsm careers. Specfically science 

Journalism careers. We'r'e seeing it in M. I. T. I we ~5ee it in the gT'owth 

of certain graduate programs thet take only .tudents with a science and 

engineering background. We're beginning to see a change in the field 

where it's actually attracting people with at least some science and 

engineering background. 

Benjamin Shen: "Jim? 

,Jim: Do you see any movement into education? 

Rae Goodell: Movement into education? 

,Jim: '(someth i 11g> 

Rae Goodelll: Ah, good point. Are we seeing movement into education 

from students with science and engineering background? I'm not sure if 

I would be in a position to see l·t at t1. I. T., so r don't know. 

Benjamin Shen: One more question 'rom Jim Ruther'ord. 

,Jim Rutherford: The idea of individual scientists working more with 

the mecHa, I think is a very intel'eS'Ging one. But I'm still wondering 

who, from their policy decisions get made (?I Another way of thinking 

about it is that scientists and engineers work with people .t the time 

they are making the decisions. 

councils. on school boards. on libral"y boal'os. That is to say. you'11 

'ind they partiCipate with other people. They don't have to educate 



·them. They work together on local problems. The last time I looked. 

it was hard to find a scientist or 

participation o' this sort as ..... 

Is there one way to encourage 

Rae Goodell: I think it's a very fruit'ul area and one I hope to have 

a chance to explore a bit. Yes, the noti.on of working at the local 

level on proJects. philonthl'opic proJects. even if scientists al'e 

involved in the media. but its at the local level, it's a more 

immediate kind of an a'.ect because that scientist is more accessible 

to that community. And to work in the schools. ·to work ill publiC. I 

mentioned public .orums. as issues arise. very important. Again r see 

it as a matter o. needing to change the perception o. the value o. that 

work within the scientific community. 

BenJamin Shen: Next we go to Roger Miller of the Food and Drug 

Administration. 



Roger" l'1ill€-n'J DiT'ector} Communication S'caf'rl 
U.S .• Food and Drug Administration 

Thank you Ban. Cne 0' my Jobs at the Food and Drug Administration 

is public education programs. And I want to talk today about goad 

press that has resulted in good public education programing. A case in 

point is the sodium public education program that we conducted. We 

began in 1981 and a little over a year later we did a nation-wide 

survey and it included a quastion about how many people were trying to 

avoid sodium in their diet. and 40% responded that they were. We asked 

the same question in the nation-wide survey in 1978 and 14% said they 

were trying to avoid the substance. That nearly a three-'old increase 

in Just about a uear's time. And inCidently that 'igure was confirmed 

when we 'ollowed up in 1983 with a study and a nation-wide Roper survey 

showed that 60% 0' the people were trying to avoid the substance and 

last week I saw the figure on a GeOD HOUSEKEEPING magazine's survey. 

and it was 75%. We did all this with a program. with. campaign that 

cost lezs than $700,000. And that's less than it would cast a 'ood 

company to buy three 3D-second .pots on 60 MINUTES. 

Now how did we do it? It wa5 a multi-media effort. It included 

article. in our magazine., publications, bl'ochures. exhibits. print, 

Tsdio and TV public service announcements. All of that was well and 

good, but: think that the most important thing about it was that it 

beCIBm~ a news story} although :It IS hardly a h{J,'!,; news item, Still it 

made the cover of TIME magazine and I think that was extremely 

.4nd I think it 

was that mOl't of thing that helped push it along, 



Now another example 0' a good public education program and goad 

press is the case of Mexican Vanilla. The vanilla is a product that is 

sold cheaply in border towns. It's not real vanilla. but it'. an 

imitation that cDntains Comerin (71. Gamerinis banned in the United 

Stat.s and other cDuntries because it's pDisones •. A derivitive o' 

Com.rin is used in blood thinning drugs. It is also rat poison. 

We carried a side-bar piece in our magazine about the phony 

vanilla in October. 1983. Now the magazine. FDA CONSUMER. is o' modest 

cirClllation. We've gat about 13,000 paid subscribers and I doubt that 

any ana in this room is familiar with it. Nevertheless. it was reported 

from the Pheoni. newspaper. who saw the side-bar. and had some Mexican 

Vanlll.a tested. Sure enough. most o' the e.amples turned up to have 

Cumsrin. One o' the wire services picked up ... he ran a story ... one o' 

the wire services picked up that story. Today it's virtually 

iji~possible to buy Mexican Vanilla from thDse border towns. I think 

those are two good examples of how the tnedia can focus the public's 

~ttention on scientific and health issues. 

In D~'e case, it was an incidental stOTY tf.at blossomed into a 

blo.soming in particular. are goad •• ample. o' the great Interest that 

the media h.s in h.alth and sciance i.sues. And I think the public's 

response .r~ particularly good examples, in both 0' the cases o' the 

Melican Vanilla and Sodium, are good e.amples of not only the interest 

that the public ha. in those matters, but also it'. willing •• s to pay 

attention to the media. And I think this is something that this 

conference hasn't really looked at quite closely enough. 



Now in saying all this. I want to throw in a couple of caviots 

that have already been mentioned. The media can be manipulated and it 

can be gotten off on the wrong track. Manipulation. an e.ample is when 

a scientist who's maybe backed by an oTganizationJ an associationJ does 

an article far sciance publication and than gets a public relation firm 

to p.ddle that article. An example of the media getting o.f on the 

wrong track is a'ten. and I think we're all 'amiliar with this. on one 

stud~ stoTies. A good case in point here is the prevailing notion that 

aluminum causes AlzheimeT's disease. That stary originated from a 

letter to the editor in tl.e NEW ENGLAND JOURNAL OF MEDICINE. It was 

several years ago. Ths writer was a Yale University professor, who was 

really Just hypothesizing and he callDd 'or mare study at the time. 

This study stud~ has never b •• n. I mean the hypothesis has never been 

confirmed. And yet the nation persists. And Dna reasan it persists is 

because ttlS media keeps hauling it off. 

I tl'link we've got to remembe~ t'\~t the public wisdom, unlike 

scientific wisdom, is easily formed. The public holds no cunsensus 

conferences to make up its mind. And I alsD think we have to remember 

that there is a lot of public education going on. But I think there 

could be mare. Thank you. 

BenjAmin Shen: Thank you. Any comments? v •• Dr. (?) 

Guestion: I wonder if you touched on a kind of consumer education} 

admittedly coming out of an agency, not a private institution. And 

Sharon Dunwoody talked on the receptivity to lea~ning when I have less 

interest in learning about. According to your experience, do you have 



any thoughts about how your efforts might be <something> in a different 

way. by television. by a dl'Ug company. by an electronics company. 

Again. directad to a particular <something> I know it's not necessary. 

It's not what you can do in a Ininute on TV. But you might offer ~ 

report on TV or samething like that. 

touching Dn? 

Is that something that's worth 

That'. been done ~uite • bit actually. Pa1'ticula1'ly by 

drug companies. The Phisar s«,...'les. for example, they took 30-seconds 

a.ter the CBS EVENING NEWS. And they're institutional ads that they're 

not naming the product. but they are talking about how to treat high 

blood pressure, 'Por- example. Of cour-se. what they'r-e trying to do is 

increase their shar-e o. the mar-ket or- at least maintain their share 0' 
the m"Il'ket '01' hypertension drugs. as an example. 

However, wh",t; the!J've 'ollnd, they do give away booklets. And 

they're giving them away by the millions. It's a phenominal number-. 

They run print ad. also. They're getting. tr-emendous response 'rom 

those !H'in'c ads. And I think this all is 'urther proof o' the hunger 

that there is aut there .or- paaple. '01' the very simplest kind a' 

in'ol'mation abou·t;, this in particular is he.lth matters, b'J"~ it's st;ill 

a science matt~T'. I think ther~/5 very much a hunger out there. 

Question: It could be •• tended to the electronics industry .. , 

Roger Miller: I think so yes. 



Univarsitu· 

simplest 

hunger that there is out there for people. for the very 



Dorothy Nelkin. PrD'essor. Progr~m an Science Technology. 
and Society. Cornell University 

We've talked a lot today about the media as perhaps one o' our few 

vehicle. '01' maintaining a continuing level o' science literacy in the 

public. about on going science and technology events. Yet as its been 

sugg&sted again and again today. there is among scientists a very broad 

diss.tisf.ction with the media which is perpetually blamed. I've heard 

today. 1'0-" inaccuracy. bi.as and sensationalism. The discourse on 

science and the media. usually .ocuses an the inadequacies of the 

press. And this discourse has gone on for years and years with no 

resolution. Yet the terms of the debate really seldom change. 

Now. let m. turn it around and look at the problem in tarms 0' the 

relationship between the media and the technical community. And in 

particulal" to be sL'mewhat contentious, to 'r-oew'; aT! ·~he issue media 

manipulation OT public relations. The incre.sing public relation 

efforts involving scientists to shape science news. 

Now the relationship between science and Journalists must be 

considered in the context of the Journalist's vulnerability in this 

Pressed by the constraints of news work, awed and somewh~t 

'ear'ul 0' scientific camplexity, reporters are often too all too 

willing 't;o b{~lieve scientis'ts and scien'tists. lets .pace it, a're 

increasingly concerned about image and increasingly willing to play the 

P. R. game. 

So let me in my five or six minutes focus on some of the ways that 



scientists today are involved in public relations. A major genre of 

public relations e"orts involving scientists have been generated by 

those industries that are involved in controversial science-baBed 

technology. Industrial P.R. developed at the turn o' the century first 

as an adJunct to advertising later as a means to in'luence public 

policies that might bare on government regulations. As regulatory 

pressures have developed with increasing public concern about 

tecl.nologlcal risk. for e.ample. many firms have expanded their public 

relations activity and they are engaging sciencists as an important 

part o' these ef'orts to communicate technical in'ormation to enhance 

corporate credibility and to legitimate corporate claims. 

For example. during the controversy over nuclear power. and ruse 

that because its been raised several times today. the nuclear industry 

developed an elaborate P.R. apparatus that engaged scientists both at 

the national level. tD convince the public D' the safety o' the 

technology. and at the local level to show that utilities were good 

neigh bores. P.R. o'fices developed strategies to enlighten the preas. 

Recommending that industrial spokesmen do some "semantic soul 

searching" to eliminate l.nguage that might work against them. 

Polatible symbols .or scare words such as 'hazard' or 'criticality' 

said P.R. people, wDuld facilit.te public understanding. In the press 

releases that fallowed. nuclear sights became nuclear parks and 

accidents became abhorations. 

As part of the effort, the electric power industry developed a 

nucle6r exceptance campaign a strategy !Ita use the right medium to 

communicate the rigf.t message to the right taTget audience.:1 And they 



decided that scientists wera the right medium. The public, as I said, 

has faith in science, believe scientists and would listen. 

Accordingl\), to give one example, ~Jestinghln)Se hired a P. R. 'Pirm 

spacialized in running political campaigns. to train their scientists 

and engineers to deal e"ectlvely with reporters. Between 1976 and 

1982, Westinghouse scientists made 300 public appearances and held 300 

press and TV intarviews. 

The chemical industry began to use similar strategies a.ter the 

news coverage 0' Love Canal and Times Beach. They employed scientists 

to provide the 'acts and to counter the "eronious stories that were 

being printed and broadcast about the h~zards of toxic wastes. II 

Chemical industry l.aders believe that the press is disseminating 

biased information that is creating irrationMI fear about chemicals. 

And they coined the term JChemcphabia' Dr 'cancerphobia' to describe 

the public response. 

The press clainted one chemical company spokesman is pOisoning 

Ame'r i ca. I. there is any poisoning o' America going on. it is not 

chemicals that are the culpritsl it is the media. Accordingly Dow 

established a visible scientist program sending scientists. 

pra'es5iana11u trained in communication skills by public relations 

.irms on media tours. 

media markets, held 24 newspaper interviews. appeared an 62 TV and 76 

radio shaws~ reaching an estimated 9 million people. 

Following up the press coverage, I found their arguments were 

uncritically reported in local newspapers as facts. The New York City 



public ~elation. fi~m. Hill and Nalton. also ~un. a sa-called visible 

scientist program •• ~r.nging meetings between corporate scientists and 

"the right" editors. Hill and Nolton o~che5t~ated P.R. for the Calorie 

Control Council to counter arguments. FODd and Drug Administration 

argumentsJ about saccharine. It worked 'or Met-Ed in o~de~ to inc~ease 

p~es. c~edibilitu afte~ Three-Mile Island. And I've Just heard he~e at 

lunch. also arch.strat.d the ef'orts of the asprin industry to counte~ 

the FDA ~epo~ts that related Ray Synd~om with asprin. 

Other public relations firms have developed what are called. this 

is not my language. 'Parachute Scare Teams' or 'Truth Squads' of 

scientists who are ready to move into risk situations in order to 

difusa opposition and to present the facts. I would argue somewhat 

tentatively perhaps a recent proliferation of me.tings on taxics in the 

media are perhaps another means to create _ science base consensus that 

is campatable with the corporate agenda. Most o. these conf.rences I 

have fDur~d out are in fact sponsored by industries. 

I cauld go on to enubemmarat. the P.R. activiti •• that are 

increasingly coming from hospitals. res.arch centers. universities and 

individual scientist. who are supposed to be spokesmen Dr missionaries 

'Dr thair institutions whan they talk about their work. 

Now from the earliest days of P.R.I JDurnalists have regarded such 

efforts with cynisism. TDday reporters are more skeptical than ever. 

1 think any reporter here will talk about the deluge of press releases 

that come aC~D5S their desk. However; the fact that they resent 

manipulation by P.R. professionals does not diminish the influence of 



th i s syndrom. For .ensitivity to manipulation is very often dulled by 

the vulnerability of Journalists in reporting complex technical 

information. And by their often uncritical belief in science as an 

authoritative source of objective in'ormation. In some. the most 

serious problem in using the media as a saurce o. public information 

about science and tachnology. mauba la.s ane of the bias inaccuracy of 

sensationalism than the.e promotional activities in the context in 

which Journalists tend to be reluctant to challenge the sources of 

information. 

While political reporters aim to analyze and criticize. science 

writers usually attempt to allucidate and explain. There are very few 

I.F. Stone's. Very few t'al·ter Lippman's today that are un"iting about 

science and technology. There's very little tradition of investigative 

or critical reporting in this area. And the few who are occasionally 

critical are o.tan put down as unreasonable and irresponsible. 

It is too oPten that scientists. and I've heard this come across 

today, believe that the press is simply a conduit, i3 pipeline 'for their 

vi ews. And too often, it infa/:t. is a conduit for those I~ho use the 

authority o' science to shape the public view about rather critical. 

important technological choices. 

Benjamin Shen: Thank you Dorothy. Comments? Ah, not Just an 

DO'f'o'Ghy's tall<. I'm opening the floor for discussion, 



Ge01'9 e Gerone1": Nelt hour has a dual purpose. The first is to bring 

out tne contributions. comments. reflectiDns and critiques on the part 

o' those o. you who have not yet presented your perspective and on the 

part o. those o' you who have presented your perspective and wish to 

make further comments. In other words. ttl put all the cards on the 

table with which we want to deal. 

The second purpose is to begin to construct the agenda o. action. 

o. recommendations. of thinking '01" later tonight and tomorrow. Let me 

ask then first those who wish to make additional comments. I know there 

There are all the 

mikes. all the channels D' cDmmunication are open and we would like to 

hear what uau have to •• y. Please. 

Comment: Well obviously Csomething - about 30 seconds worth> I learned 

a great deal here. And I'm grate'ul fo'" ell the <someth in9> and forms 

a' thinking thet wes impressed. However. anybody can <something>. what 

yeu re.lly want •• s I understand 1t. is a critique o. wh.t we've heard 

this m01"ning and last night. 

First I wa •• little appalled by the criticism o. the media. 

Rather than criticizing Durs.lves Csomething> per'ormance by us on the 

panel of <something> I think we've h~ve to look towards ourselves. 

The .econd thing thet appalled me a little bit particularly •• ter 

you'!" pT'esentat i on Dean~ d eni ng t;h{~ call i ng of the <someth i ng)" is 

obviously ·~hi. is more infol'mation into the 'Field is going to 

accomplish the objective Df making tne American public fully conscious 



of the significance of science and engiTleering to them as a nation ~nd 

to them as an individual. <someth in9:>, 

Another f'ac:t, that 13 little bit has me worried, nobody has defined 

the most critical mass market;, it could be the press, to accomplish 

God '5 (?) purpose, I know you all read, and <somebody> has written, 

,. I "" • " rn no. gCllng insult you by asking whether you did 01" not, but there 

wa. certainly no evidence that anyone of' us has read that by either 

what came 'rom the blackboard (?) 01" f'rom us who are sitting here at 

<someth ing:>. 

Why is that so impo1"tant? The knowledge of' what that survey 

speaks, Many hund.'eds o'P years ago, I don't wamt to preface this, I'm 

not a catholic, Loyola's <':some'thing> cleaning up by women, I'm using a 

teach, not kill' <something> And <something> f'ight bac!, despite the 

l'ef'irml~tion, a pTedominantly catholic IHnitage, 

The natuTes o' <aomething> and the .tatiatic which weTe plenty 

here this mOTning by the two doctOTS convince me mOTe than ever that 

only authoritative, indepth recent study o' the plight o' American 

education namely that <sDmething> that] have read, and I've read most 

Our market i. the public and private school market 

of ·the na"tion and the pS1'ents of those pupils attending the various 

housing <aomething> scienti.t. to write, We heard how he wants to do 

this and he wants to do that. What we are talking about is a re.ding 

introduction of',. what r lil<e to call, liberal educ;a'tion in you'r' 

<something> system. 80me 09 yau are educators. But do you realize 



that one side o. this cDuntry you had to have calculus. Vou had to 

have calleye geometry. You had to have science Csamething>. Vou had 

to have a 'oreign language. And you had to have English and you had to 

have history. Had nothing to do with science as being 0" the 

<something> but it aught to do with whether or nat people become 

sciantists and tho •• who can't be A+ and educators, we have C- and C+ 

and B- avarages become spokesmen .or the discipline that they would 

like to practice. They know how to write it. 

The second thing that appall. me is that here we are talking about 

Csomething>. in ether words we must (something>. Where is the most 

personal man that we can convey and convince o. the importance o' 

science and technology remember there's one very important 

<something>. i. we can do it. let. do <something> and do that vi. the 

importance o' science and do that via the importance and the knowledge 

o' the application of science to the things o' which esomething>. 

Now another factor. if I may say so. that worries me very much. 

W.'re talking about the (something). Why hasn't anyone of you right 

now. in this place - what is the most important. single factor in the 

'reedam o' the United Stat.s? You would have to think long and hard. 

And perhaps it is because o' persanal (?). I can tell you that the 'act 

that the public and private views 0' this country are locally imposed. 

I was en American 'irst. when I graduated .ram Vale in 1930, And 

the mari who put money into my laboratory was (something> with my 

attitude. l'aok me to Europa and threatenad that if I didn't go. he'd 

stop paying <something> in my laboratory. That filan, was warth 



young man, was w01'th millions. Gave his captain and pilot in the 

first time we ever won the 4-man Csomething> in the Olympics. And in 

1932, discovered that the German threat had taken the nuts ':something:> 

of his Csomething>. By critici1.ing because he was a 'fightin' boy', 

and it was .resh in the hearts of everyone in the country. and he 

turned around to me one night and said 'John when it comes my turn. 

I'll do ':something>. ' The man's name, by the I"ay was Csomething:>. 

Well. he took me to Europe and .3 yaung Csomething> tald me how 

Csometh i ng>. It's very simple. If you were a successful man and 

didn't stop and wonder the road would ba torn up under your class or 

yotrr DtJsiness. H' that didn"t work, the railroad t1'Olck would be. 

<Som2thing - about one minute>. 

dorte it in <something>. 

. .and the Department o. Justice have 

And BO I •• U there are two reasons Csamething> that I think we 

haven't addressed and we should. One, give me a definition of the 

market we'll be reaching befare we try and .igure aut how we're going 

to try and do it. And number 2, how are you going to teach 

independents in the educational Gystem a. our nation so we don't have a 

U.S.A. that's CBomething>. 

Georg a Garbne'r: This was John Curtis. chairman of the Committee of 

Educational Telecommunications That Work With Instructional Television, 

in t,.Jil1iamsbuT'g~ Virginia. So we know we're in good hands in 

educationsl telecommunication. Next. One. Two. You're welcome to 

take thes{~ .... 



Comment: There are _ cDuple of things that I want to observe. I've 

been in Public Talevision for almost 14 years. And one of the things 

we really haven't addressed here is that in Csomething> public radio 

there is no climate of stability. predictability. <~someth i "g>. 

Projects which are piecemeal Csomething>. In science Journalism on 

public radio. one of the Csomething> critical Csomething> predictable 

proJects. so that good people don't have to take on themselves the risk 

of Csomething> and the loss. the loss of Csomething>. It's not as true 

with Csomething> a. far a. I know. Csomething> work for a newspaper. 

people who work far the .tate or the government. You go to work for a 

good project in health and broadcasting Csomethlng>. And you know not 

where you will go a.ter that. <something> And it's too much to ~sk of 

an individual. particularly •• we get on in our care~rs. Csomething>. 

It begins to <samething> we have to trap people into this busine.s. 

Csomething> we want to make it exciting. It isn't elciting. It's sad. 

A lot 0' people will Csomething>. But we may loose some very good 

ones, becausl? we can't <something>. CSome·t hi n g:>. 

I am beginning to compile lists of items suggested to 

the agenda which we can later on mlrge with some of the thing. th~t 

have been said previously. 

Ccmment: <Sameth Ing>. I happen to be a writer o' technology 

<someth i n9>. I h~ve a somewhat <something>. ,,'\5 an ob!servation .. I 

think some of the i.sues we must be concerned with which is not really 

out ttH?T'0. For example, it's not clear to me that- the principle 

obJective <sDmething> of science communicatioJl and the public as a 

ma.JOT'" forum. Why da wa want to do this? What is it th.t we're trying 



to communicate? 

I would sau there are a number of reasons •• ome o' which are 

rather altruistic. but certainly there are a number of reasons that 

come to mind to me. Number one. I think. media does have the 

opportunity to encourage youth to invest their time and exert their 

e"art to become mare literate and to participate Csomething> in the 

generation of new science and new technology for their own definition 

of our own benefit. 

has to be so. 

And that's a little bit altruistic. 

The second thing is there are some pragmatic i.sues. 

you have demographics working against us in the future. 

I think it 

For example. 

There will be 

a signi'icant decline in the numbers 0' youngsters that are going to 

college and in particular that'. going to have a signiFicant impact on 

.cience and technology education an a college level. I think that we 

.~e in for even more trouble than we have right now with regard to the 

quantity and qualit~ of educated .cientists and technologist 

Csamething> engineer. at a downstream paint. So I believe that the 

stimulation of education and literacy is important Just by the numbers 

than by anu ather con.ideration C.omething> the declining number 

Another •• pect is th.t there is absolutely no que.tion 

that the work 'arce in thiB country cannot do what is demanded of us in 

the definitive pasture world-wide without incr.ased in Csamething>. 

And I dan't n.c •••• rily m~an Just the Ph.D. 's and scientists and 

engineers who will be contl<ibut1ng in t~le research <something>. But 

Tather even on the manufacturer's floorJ there is no way modern 

manufactu~ing can taka place without increased skills in that 



manufacturing work 'arce. Confidence in those <something> design 

computer <something> absolute no industry can get by without it. So. I 

think there's an absolute nec •• sity to increase the demand of science 

skill levels th~oughout the population as a very pragmatic issue 

<someth i ng:>. 

Another concern Df mine is Just having <something> the quality of 

life, I thinl< that technology <something's happened to the mike 

herR> I think that goes along with what wa. said here about <something> 

you're going <something> I didn't hear <something> and I think 

education on the primary and secondary levels continuing on through 

into the graduate schaal is absolutely essential <something> The 

terrible st.te Df aFfairs for many of people who have <something> to 

schoDI without having had the opportunity to <something> Interests. or 

have been farced to have math and science education <something> I'm 

very strong <something>. very strong on b.sic science and technology. 

Very strong on the application of <something> which I think is very 

crucial consideration <something>. George Ge1'bner: 

Comment: WelL I'm certainly astonished that r should be the one to 

say this. But I would remind us .11 that television so far has been a 

r·t's throwaway media. 

going to change. The home video, which can be used in the schools tao. 

and the fact that that ephemeral hOUT now exist. in a little box has 

got to change what we make and will certainly change how it gets used. 

~ust to <something> you l'emember that one. 

Comment; Let me Just add one <something> .... and that is the importance 



D' infarming the public an technologies that are Csamething>. Nat only 

on personal <somethirlg>. 

Csomething>. 

So that these technologies can compete 

Comment: I Just want to bring up twa paints that I hope we keep in 

mind. First af all. Csamething> that the media are not on <something>. 

And in most of our discus$ions~ we aTe talking about <something> and 

most o' what we can 'ind Csamething). CSomething>. We have 

Csomething> that are barely out O. Journalism school with very little 

training in science. who are cutting their teeth on a .... <sound 

gone> who are reporting in newspapers Csomething> appealing to 

their concerns and even to make a re'erenda. 

something we very much have to keep in mind. 

And r think that's 

Secondly. in the <something> education studies have shown. recent 

studies have shown. that most editors are not terribly interested and 

do not puah mid-career training o' any Bort. 'rom general assignment 

Csomething>. They feel that general assignment reporters. if they do 

have any career training. will leave the publication 'or • broadcast 

statiDn or they will became prima donnas and will then not want to 

cover the cops. the courts and <something) and will want to cover 

science. health and so on. As a result of that. those 0' us who have 

oP'ered prDgrams. mid-careel' training programs. environment. health and 

science reporting through oout the nation. have found that despite that 

these are sponsored by a variety of sources} including supposedly 

<something> and the Science Foundation} we have only been able to 

attract anywhere 'rom 20 to 25 tD 40 regional <something> to attend 

these workshops. And the reason we know is primarily that 'weill we 



nave iii small st., •. W. can't send them 'or a day and a half. and so 

an. ' That's really not the underlying reason. <Something>. 

Last but nat least. the education of Journalism stUdents. e'forts 

have been made through prof.ssional societies 0' Journalism educators 

to try and discuss with Journalism educators. adding more science to 

the cU1'riculum. I must adm! t, unfortunately, that there is not a great 

deal Or interest. The que.tions we get back are something like 'what's 

so di'f.rent about science compared to law Dr economics?' 'What makes 

science writing so dif'erent? It's Just another specialty field o. 

Journalism.' 'Why should we train our stUdents in science technology? 

Why shouldn't we train them in economics?' And these are the kinds 0' 
attitudes that I think we should be aware 0' when we talk about 

educating Journalists in science. 

Comment: For those who haven't identified me as a wolf in sheep's 

clothing. you better <something> work in the Pentagon. r have deep 

concerns about the education attributes o. same a. our young people. r 

had th. ·(tap. fades out::, ........ '(ABOIJT ONE MINUTE:>. My concern 

happens to be that we don't have enought <something> to really 

understand the science of mathematics. We have rationalized that 

<samething> through the ye~rs <something>. We have many things that we 

should be very proud 0'. One o. the things that I think is turning 

i3round ':something>. Now I'm not t~lking about war fighting. I'm 

talking about this. the main problem of America <7>. Part of- that is 

being able to stand on your , •• t and to be able to do things 

<something> that ~re not going to be done unless we have the help o. 

C ommu!1:l c: at01'5. ;Vledia. r still think that ':something>. need ·~o educate 



the general public about the meaning of national well-being related to 

sci~nce and mathematics. If we don't do th<1lt, we don't do that in a 

very quick time. we're going to be way behind the <something> here. In 

my Job. I travel al'ound quite a bit. <Someth i ng:>. Other people 

working around the world seven days a week and they are very energetic. 

and they really have Csomething>. (Something:>. . . second to none. And 

I want to kiss the ground <something:>. We ought to do something and we 

ought to get together and figure out exactly how we do that so that we 

don't Csomething>. Early on. secondary schools must stick together. 

We have a great media to do this. And I was trying to <something> down 

in Georgia. truing to hook up a flight to Georgia Tech because I 

thought it wa. a great engineering school. Just to get more engineers 

in ther",. But most of the young people came to be an officer in the 

signal corp. and I'll helVe to admit, I stumbled around for seven years 

before I went to the University of Michigan. I was an <something> and 

you can't teach technical engineering too well and you didn't know who 

they could reach. University of Michigan at least gave me the 

technical background to challenge. Most a. my young o.ficers 

<something>, 80% o' them Just do not have the technical background. 

They h~d psychology and theology ~nd <something>. They cannot 

challenge these sU.tams. I have systems that they divide up and go 

telk to mg boss about what global positioning satellites systems. paid 

Csomething> redars that look out acros. the ocean over the horizon 

radars. the.e linds a' thinks - you c.n't do that with a psychology 

bac l{ ground. You have got to have a science background. And 

<!i.omething> well. be'Fol'e I left <something>. <Somet:hing>. And we need 

to go ahead and spend mDney to create interest in science and 

mathematics and use the media in telecommunications to do this. It has 



nothing to do with war fighting at all. -':::Something>. But you have got 

to have the technological background to put all of these subsystems 

together. You can't; do that with what we're arguing about in 30 

seconds on this program and 30 seconds on another. It.'s going to have 

to be done through Public Television and private networking 

<something>. 

Comment: <Something> ... when you think about communicating about 

science. One is, I think it's important that we speak from a common 

definition of what it is we're talking about. When we talk about 

communicating about science. will the public unders·tand us? Are we all 

talking about the same type of <something>? Some of us mean public 

app1'eciation (?), lOre we talking selling science? making people like 

what we do? getting more public support? I think we have to be really 

careful that define the terms that we're using and that we don't Just 

assume that when we say something we all mean the samething. 

<Sometll i ng>. Another point that I would like to raise is in teTms o. 

science info~mation. what types o' science information are we talking 

about? We talk about the need to educate the public in <something> 

science <something>. Are we talking about teaching facts about 

SCience? scientific phenominon? Are we talking about teaching more 

about the <something> of Bcience? How science works? Are we talking 

about having people understand a little better the rudiments of 

. ? SClenee. Or are we Just talking about people having a 

greater understanding of the world within which they live? And 

critical to this} I believe~ is who's value systems €:n'e we talking 

about using as we're ccnveyirlg in~ormatiDn about science? Bome of our 

speakers have discussed science as if it is nat complete. And have 



made st.tements as if they were 'act when in '.ct the scienti'ic facts 

are a very small part of what's being discussed. And • lot of the 

area. which are being discussed <something> the 1.st few hours have in 

fact. be.n very heavily in our balia' systems and our values. <TAPE 

ENDS:> 

Comment: . , , Just brought out some of the points that are closest to my 

hea-rt. 1 thought, in all 'airness. since I had iil chance <something> 

la.t night I wa. able to see how many d' the points <something> have 

S UT' ralC ed. And I 'thinl, most of 'chern, <some'thing>, which to me is the 

guiding issue is still: what 1. this understanding about? What is it 

in a 3 minute news program? What Is it In your memory? What is it in 

the science section o' the TIMES? What it is it in the magazines? One 

a. the things I learned today is how ve~y clearly they are diP'erent. 

I have a better understanding o. how they are di"erent and I would 

like to se. us work on an understanding of the bottom lin. o' what can 

be achieved in each place. With the empha.is that I would wish to 

<something> on you mar •• Dean Gerbner. is on the child~.n - on the 

youth. I'm sorry that I haven't heard more people pick up on the 

emph.sis on our .inal debate last night about the <Something>. The 

very earliest, the ve',"\! youngest children. <Something>. One, two 

T'easont:'. Numbe~ one~ if you're inteTested in future leadership and 

talent you have to start. Every piece of data says that you have to 

Secondly <something> and all D' the •• children aTB also 

going to become parents, we hope most of them. So if Ole start, i'r- we 

emphasis the very YDungest we're also reaching the next geneTation. 

And that is the most j:l1'Dflucti.ve placi~ to start, with a clean slate. 

while they're still young scientists in the first grade and still young 



technologists before they've had a chance to get conditioned 

So, I ")Quid wish the Yl)uth emphasis could include 

anything. but particular emphasis an the yaunge.t ones. And in tel'm of 

Philip Morrison's point about home videa. I was also disppainted today 

nat to he.r more awareness of the interactive kinds of mix •• of 

technologies that we're going to be interested in in the future. With 

the home information system, it's upon us. And so. interactive TV. the 

interactive with the computer combined with the dis. may be too 

<sDmlOth i ng>. 

eXOic'cly hero. 

So. if we're talking present <something> they're not 

But they'll be with us very quickly. 80 the whole idea 

cf the issues of the home informations systems and the degree to which 

the home is or is not, but at least lets talk abau·t it. Is or is not 

going to be very much the source o. learning. 0' Information and 

understanding we would hape in ways that we have not quite yet 

<something> and then to Ms. Roger's point o. the bottom line o. 

understanding, I still want to talk tD you about the technological 

understandi.ng. which I third, is pretty easily achievable and should be 

science. 

universe. 

In the arts, in th., humanities, history as well as 

And science to me is .till this other way of looking at the 

It's like religion. it's like the arts. it's like 

philosophy. Understanding takes a long time. It's worth every bit of 

effoi't. And it d ••• rves the sarna kind 0' ."ort we make in the arts. 

So, I would push .ar <something> ranged goals '01' technological 

unci ers tand i ng. So. I think perhaps in a time <something> might be to 

distinguish shart- and long-term goals. Obviously i. we're talking 

If you're talking a 

CUT"i'!:n'C <something> public. we could decide upc<n what could be 

accomplished in short-term ~or the nmxt referendum of envi~cnment Dr 



something. So we have. and I will say <something> short-term 

(something>. I think perhaps that'. about it. 

Comment: It was very interesting to hear Mr. Curtis <something> we 

still h.ve to make sure that w. will not 

*~T*********.J:E.****'********?l.**~}**.*~>*************.l),~************************ 

*il·** 
Georg e Ger'one,·: Thank you. I thinl! we have made a good toUT'. in fac·t 

tour da force of tl.e various issu.s and I'm impressed and a bit amused 

by confirmiTlg my long standing suspicion. Which is that the basic 

arguments among people. and ind •• d among people •• are not about whether 

something is biased 01' ob,)ecti .... e. but about what is it to be objective 

about? That is what are the things that are salient? What are the 

things that are relevant to our purposes? What are the things that 

should receive the highest priority 0' value? 

Well you can see that there Is • wide variety of perspectives. 

And so I urge you to consider that in order to come up with something 

that receives the widest possibla support in this group. Consistent 

with basic obJectives. you simply have to acknowledge the 'act that 

there is not a single scale of priorities. there's nat a Single 

perspective. but a multiplicity. And i01deed then. all. or most of them 

are more likely to be compl.mentaru than in conflict. 

We're now ~.ac:hing and will reach in about 30 seconds the end of 

the time of that phase of our discussions that is devoted to discoveryt 

to info'pmation infusion: tD S11;:'ili'higl tD cr:i.tj,qtJeL~ and ·t:;he j,n.Jection o'P 

new ide5is. ! would like to make the following request for our next 



phase. Let •• top •• king que.tions. they'r~ not going to be anymore big 

answers. And lets stop a.king oth@r people to do this or to do that 

and begin to prapo •• scheme. and general perspectives ourselves. 

The basic question is. is there anything that we can .ay? Or is 

there anyway 0' saying what has been said be'are? That i. new. that is 

challenging. that e.tends or challenge. some already .stablished. 

existing concept? Manu a' the things that we are saying here have been 

said be'o"l'e. Some h"rve not. And I'm not saying that Just because 

something has been s.id be'ore it doesn't need ... that might not need 

reinfo"l'cement. con'irmation and additional emphasis. Let us now try to 

be selective and .sk the que.tiDn considering not only what each of us 

thinks tD be impartant. but this group as • whale seems to be 

C onverg i '1g 011. The kind d. pe1'spect;ives. the Idnd o. directions. the 

kind of targets to be addressed, the kind a. positions ta be ta"l'getad. 

What is in that ara •• some a' which are an the sheets that we will be 

displaying later on. Some a. which have been discus.ed earlier that 

we'll be reviewing l.t.r on. Wh.t are the things that are. again I 

hate to use the word 'nmw' becau.e 'naw' tao o.ten means something I 

haven't h.ard of bafore only to discover thet many ather paople have 

and so instead of s.ying 'new.' what aT·'" the things that we believe 

e.tend or challenge something already known? That will p"l'ovide. will 

provide the basis 'rOT' a "f'easoniBble, wide acceptanc~b at leas''(; in 'l;his 

group and pe"l'haps in others. 

And with that we'll have a bit of rest and I'd like to invite you 

to come back here at 7:00 for cocktails, dinner and further 

Thank you veTij much. 



Dr.@Gerbner's Speech #3 
drink a toast to the people without whose 

inspiration and support and per.anal attention to every detail this 

conference would not h.ve been possible. the Amb •••• dors Walter and Lee 

Commentat:{.'lT' : May I have your attention. It's working. it's working 

bealJ"tifully. Every none broadcaster in radio and televi.ion usually 

goes 'Tlnmk, thunl(, thunk' and w.nts to know if the microphone is 

ready. And every audioman in God's creation then comes out .nd buys 

another microphone and set. it up. 

I want you to know that you're in far a tre.t tonight. If someday 

soon a space ship stops on my back lawn and the alien informs me that 

she would like to learn about our planet and it's people. ['d call Phil 

and Phyllis Morrison for lunch. I'll stelP now. 

Phyllis, a specialist :i.n science and the education o·F the young, 

Is a te",ci1er, weaver. curriculum developer. e~hibit designer, author on 

h"r ,.wn, ;;nd with Phil on such V",l'j,@U topl..:s as geology. weavi.ng, 

defensI? m",tters and recently the marvelous POWERS OF TEN. And tomorrow 

she leaves for Dehli where she'll be consulting for two weeks on most 

of' those topics. 

Phil is a teacher. A teacher-physicist. Many s.y he created the 

'iald of Cosmic-r",y physics. Hi. students "'1'. energized and ",ctivated 

by brigh~ and patient mentoT'. And he h.s b@.n for many years been an 

explainer of science to the public. Several series on BHC and 



hopeFully a new 6 program saria. an the nature of evidence in science 

that we're trying to 'ind at this moment. 

He's been a keen and thoughtful creator of curriculum. W01'king an 

the long and important development a. physical science studies 

committee, physics and the elementary science stuoy. Many a. you enJoy 

his monthly delights as the book reviewer 'or the SCIENTIFIC AMERICAN. 

He also makes great pasta. 

thought I made great pasta. 

,e:.nd it hurts me to say that, because I 

Barn in Pittsburgh. he often credits his early interest to a 

crystal radio receiver. His first dagree is .rom Carnegie Tach. He 

received a Ph. D. in theoretical physics from Berkelay. 

teacher Jay Robart Oppenheimer to Los Alimos in 1943. 

Following his 

A.ter the war. Phil Ja:lned the Cornell .aculty. Cama to M.I.T. in 

:1965. Since 1973, Phil '5 been institute p1'ofessoT' - 1'1. I. T. '5 highest 

honor. It is a really great hanor to intraduce Philip Morrison. 

Philip Mon'ison: I'm very grateful to Michael for this kind 

introduction which you all heard. We are partners in maTe than one 

enterprise and good fTiends. And as you can hear. e.changing mutually 

tho recipies far pasta. Which i. fine. But I have to say though. in 

some contradiction - Just to k.ep the recard straight - that the last 

few weeks I've been very much impressed by • little bit. which ha. 

appeared on Public Television advertising the 'airly charming 

children's show which was a visit to the Metropolitan Museum with the 

i"luppets. And in that trailer, one of the most conspicuous of the 



Muppets with a wonderful turn o ••• pression that I can barely imitate. 

talking about the father of our country on a certain christmas day when 

he surprised the Hessiansl points and says "New ~erseyJ II now "New 

Jersey" over that way. that·s where I was born. By the way. I extend 

an invitation to all friends here. Phyllis and I and a few other people 

in Baston have set-up an Drganization known as the Academy of SCiences 

of New Jersey and Immigration. And anybody who claims to be eligible 

'POT' that will see me. he can have no duties. no dl'es. but you have the 

delightful companionship. 

All right . I have to come to the end of a lang and e.citing day. 

• ull with in'ormation. full o. conflicting opinion. I want to try and 

say Cl 'Pew thing~ 'that I have seen as coming out of:~ as describing with 

some degree of coherence for me at least. some 0' the issues that were 

en,Joined tOdi3Y. I think that's my task. What I'm going to do less 

·than a sL'lnmar\l' but is more than a st.;i"\;enlf'>"f1'i; o'P my own opinions. It is 

something inbetween. And I hop~ it will of value for you too to 

re'lect upon what I'm saying as we distilled it fron the people who 

have been here and a few other matters. 

Now I have to begin by making. remark which is the remark that 

physicists wDuld almost always ma~e. And I make it with a little mare 

confidence because I can sight. vary distinguished social engineer who 

made the same remark. but e man without any technical training. Namely 

the late Chairman Mao. who said "You alway. ought to know the essential 

figures in order to understand anything." And while we did hear some 

very interesting statistical data on opinions and attitudes in the 

audiancel we did not heaT what I think are the essential figures worth 



'thinl{ing abo~Jt. aacau.e thay underlie a good deal 0' what wa .a. and 

complain about end dr.am abDut in this context. So I want to take a 

Pew minute. to talk about them. I think they're accurate. Be gl.ad to 

discuss their DTigans with anyone. 

First oj·, all, I think it's important to keep this in mind, from 

the point of view of the viewer or the li.tener. TV and radio, 

well-known telecommunication. media. have a remarkable property which 

no othar medium has every had. That makes them unique. The speed, the 

simultaneity. the degree to which you can take any part of the world 

and transmit essential information about it to any other part of the 

world in the flash of an eue - or a little longer than that perhaps, if 

you go by sa'tellite. This is unique. But I don't think since, of 

cou~se it's true that same 0' talevision. pernaps it's best and most 

important moment •• ~. those moments in which Simultaneity plays a role. 

Like the debate we saw in this room. Where the sense that the whole 

country was at the .ame tima engaged in activity. brings to that 

activity more importance than if it were two weeks ago. and something 

we read about and so on, you understand what I mean. And 0' course the 

.amething is true In much more trivial matters, .po~ts events and so 

on. There the •• media have a unique property. And. ! call that to 

YOU1' atten'cj.on. 

But I really think that the reason for the er~o~mous penetration 

anri impo~tance of the image-producing and to some extent 

voice-producing telecomn}unications media is a simple economic matter. 

They df:.\li\/er enOj'maus» aJ.l but in"ri'f!itc: SOUi"'ct? o\Q varied image and 

word~ at an e~tTaDrdinarily low cast. We think, in the pl'oducing side 



of things) of television as being expensive. But o~ course the point 

about television is that it's cheap. Enormously cheap to the viewer. 

Expensive to make. but that •• pen •• is split among so many shoulders 

that the cost-burden is verYI very small. 

11' you put i.t all together. counting production costs, delivery 

costs. maintance costs. power costs - the lot, only not counting the 

opportunity cost 01' the time that the viewer spend. looking at the 

tube. I'm not including that. which i. much more expensive than 

anything else. That is. they ought to be getting value ·F·rom looldng at 

the tube, or else '~heil' wasting t;hei'f~ 'time. That cast is about 20 

You can't go to the movies .ar that. You can't eat M • r.:en·~s an hou1"'. 

M's for that. The1"'e are some other' things that you can do. but not 

ve1"'\! man y. Twenty cents an hour is the cost of television peT viewer 

h 0 UI", 

In elementary school. which is oj' course a more extended 

experience. more intense. perhaps I would venture to say even more 

necessar'4' the cost is up a good order oj' magnitude. It runs 

now-a-days about $3.00 an hour. per student per hou1"' in the school. 

Now in higher education. which is of course more specialized. again. 

more dive1'se. 'Fewe'r pel'sons to share the economic burosm, the casts "'1"'19 

it's nat 50 extreme. 

involved: television and school and the university. Now this. I think 

is such an important economic question. That though I'm nat trying to 



draw any pro'ound le.50ns 'rom it. except the one that it shows what 

accessibility implies. that it shows what is dif.icult to do to change 

great numbers i. you try to substitute one or another a. the these 

modalities 'or each other. You can't do it. There simply is no way 

that we know that we can approach the delivery o. mani'old change in 

image and word that we can do by the remarkable process o' having a 

video channel, two megacycles or so wide. that we can bring to every 

household. A remarkable affair. Now o' course there are ways of doing 

that. I want to comment On again, which is the samething but don't have 

the simultineity .t all (I pointed out that that's impartant) and I'll 

.au something more about those in " moment. 

Now the second point I want to remind you, this was not told us 

today, but what I am naw going to say was told and it's equally 

impartant as a kind o. fundamental basis far all thinking of re'orm. 

mod i fie at ion. ap pra i sa 1. We learn in our country that are about three 

distinct '~8ams of' people, r should say. 'Team' is not quite the ri£lht 

word, but 'bands I ell' 'lar-ge groups, ~ -'moieties of people I engaged in 

this hlJge activity that welre talkirlg about. 

First of' aIL the .ormal education system and its inf'ormal 

ad Jt.lncts. Speaking o' the 'ormal system alone, the people engage in it 

not as stUdents but who run it> are quite numerous, about 3 million 

persons - give or taka. Th. entire cor. of' teachers at every level. 

administrators} school caT'et:akeT's~ you name i'l:; .. 'that's summed up in 

I lUte that numbey, bacon!se that's approximately. and this 

is a harder number to define because I can't give the class so truly, 

but that's approximately the number of persons who engage in a 



productive way as responsible scientific Dr enginee~ing personnel, 

trained personnel~ in all branches of science and engineering. That's 

againl including physicians and surveyeTs and everything of that sort, 

again that's about 3 million peopl •. There might be about three times 

or maybe 'our times as many people as that engaged at a level o' less 

specialized training assisting tho •• peopl •. The technicians who make 

ths things i:'o 'round. Who carry out the specialized tasks in support 

of ph~sicians! scientists and engineer-so 

This makes, of course, of <[uit;e considerable blocl< at' the 

population itsel'. And 1 thinl" I '.lJol.ld 1.11(& to know more about this 

and perhaps our sociological measuring 'riends will .ind this out for 

us sometime, I suspect that those p.'lpl. and their 'Pamllies, now 

mounting to 15 million peDple, wage-earners, and another simular number 

adult 'amily members who share a good deal of the values and interests 

and attitudes of those. that's already a very SUbstantial number o' 

persons. I suspect that they represent an irreducibly attentive 

audience for that all that we're trying to do. They identify 

thorn5~lves with science and technology because it is thei~ livelihood 

end they generally like it and they find, however remote they are from 

any particular accDmplishment. they find that they have some sense of 

id~nti~icatiDn with the entire set. 

The third great 'team' we're told includes as many~ as the numbers 

shaw todayJ is h~lf of the American adult population (from 16 up) who 

in scientific discQve~y. ' Of course that amounts to close to 80 or 100 



80 you get some idea of the size and the cost d' these things. and 

I thought that should ba placed on tha table RS • kind of .oundation. a 

kind o' underlay •• or everything that we try to think about. When you 

try to make change. you have to think of the scala with which they have 

to be made. the number o' persons they will .'.ect. the kind Df 

resources alre.dy being spent in this endeavor and how to substitute 

them. 

Now. I would then like to make some remarks speaking as a 

scientist. and I've been an intending phusicist since I was very small. 

ainea I gat my firat cryatal set. Juat before my fi.th birthday on the 

day Df the election of President Harding. It's true. What is the 

situation? Mast of the discussion, not all. most of the discussion 

that we had revolved around the interest and concern. a short-time 

concern} of the greatest importance. Namely. the relationship between 

science and technology and the public understanding of it in the 

formation of public policy. 

Now this 1 •• was viewed pretty much as an issue by issue affair. 

And in some way it has to be. Because in aome way, the details that 

make the difference a~e not generalized. They depend upon concrete. 

$pe=ific~ usually BKperimental or accounting knowledge of some 

p~rticulaT part of some particular comp10A system aT process. That's 

the way it gees. Whether it be the strategic defense initiative or 

nuclear pDwer plants Dr environmental U!8StS disposal. Anything you 

mention, those things come it. 

Now~ he~a of course, it's not easy to imagine that apart fTom the 



most determined and skillful effort we see; and we see many craftsmen 

like s, brill_nt efforts at bringing issues and discus.ion to the 

public in t;his context, that you can do much in a mo're general way, 

that is not related issue-to-issue. Bu·t there is of course, something 

you can do, 

things It go •• in two directions, It 908S in the direction o. the 

proc ••• Df Judging what is true, what is f.lse, what is likely and what 

is unlikely. 

01" technica1. 

Which is the basis of most scientific Judgement itself, 

Evaluation o' evidence, m.intanee o' doubt. tentitive 

accept.nce, these are the things that you might hope to produce as a 

90nsY'al phenominon; a general kind or educ:ationl in a public which from 

pre-school 'to cheel'ful. late-in'-llfe watching of the tube. would bring 

with it some sense repeating these ideas again as creden'tials '01" the 

evaluation of any arguer and any authority who appears before the 

pub:ti.c. 

In science authDl'ity of course plays a role. It has to be. 

The~e/s no way in this socially and physically cDmplex world which 

every person can for herself come to a conclusion about everything, 

It's not possibla. We have to regard Du~selves that we a~e. As a 

society we have to rely upon people, But tha rule of authori'ty and 

science is low. It's not so low when it comes to the media. But it's 

low to the scientist. Yes it's true that we think the best people do 

good work and we tend to accept wtlat tilSY say, but we look at their 

We look at their evidencti. We have concern fer that. 

By and large} the vslues that are shared among scientists and 

In the •• nse they 



don't encompase a great many issues in 1i'e which we have to cope with. 

And Judgements we have to make. Matters we have to adhere to. But 

they do manage with some. And these probably are those which could 

come through a kind o. consistency test 'or everything we might do in 

soc i~nce. 

The ·Pirst. one I think, and this is a Simple one but it's quite 

interesting" lii<e ell human act;ivity i,'i:;"s not.; invalriableJ is that by 

clnd large scientists try to tell and technologists try to build 

truthfully the stuff that they build. Because it has the test of 

The test 09 repetitiDn) the test of perfoY"mance are very 

j\lo matte,' hal" 0"i11iant • label you print on the box, if 

the object inside doesn't make the toast than it's a rare consumer who 

will be .atisfied with the purchase. That's not so true .or public 

officials where many circumstances intervena and the official may very 

well not succeed in fulfilling his promises for reasons beyond his 

con·trol. But in a simple matter like a product, that's not at all the 

case. The product is varifiable. And that's true for scientl'ic 

results and me Porth. 

This con.equence that peaple try to atick to the truth and that 

thay ara very aften in error I think equally true, has built 'Dr the 

scientist the structure of tolerance. Not that ha remains calm about 

all 'chia. 

opposition, these are not pTe-eminant@ scientific virtues. There's no 

sign that they e~e, Most of my colleagues would blanch if they were 

accused of any of those things. But they do know ane thing. Th ey knOll! 

you better bs tolerant of somebody in e~rD~ - you say tie's wTong. But 



that's all. You let him be wrong because sooner or later you'll be in 

that position yourself. And the nation that you can be wrong and still 

come back and say something Tight Dr that ycu~ Judgement may be 

mod i-Pied. Some veTY important Judgements chSTBcteristic of the 

scientific cDmmunity, which is not generally true in many other domains 

With that there goes the de"erence of Judgement to a later time. 

Th~ maintance of levels of acceptance which al~e not that everything is 

true or everything is false. But things have a plausibility. A half 

truth. 

And you don't always 

And that's why things work poorly at 

First and inaccurately and uncertainly. And then g'radual1y, gradually, 

gradually they enter in a goad situation, a domaine where there isn't 

any longe~ any doubt. 

The scholars of europe) the brightest people in the world at -the 

tinle; and we!~e nat any brighter than they were by a long shot} in the 

tenth century WSTe Quite uncertain about the l'OUJldness of the earth. 

They fealt that it was a good hypothesis. ThaU argued _ bit about what 

happ~ned to the people ~t the '\ntipides if they fell off Dr not. And 

so on. But it didn't take very flluch effort to recognize that there had 

to be something new. Now this issue is long since closed in science, 

not perhaps to every huntan being aliveJ but in science it's definitely 

The wo~ld is a sphere, near sphere, and we uTiderstand that the 

Aust~aliens ~nVA Just as good right to point l!r and down fflS we have. 

Another example of the kind of tolerance which is p~esent. 



Now. I would like to make. remark with two •• ampl •• to it which I 

found which may compliment what .ome people said. but w •• not r.ally 

That is that 'there is a minimal q,uestian of 

quantity which occurs in very many Judgements and which i. 

indlspensible to science. Nut all science is based on quantity. If-

you read Darwin's bool<. epoch-making Doak O'P the ea'rly 1860's. prigln 

The .ew that are are 

quite impo'rtBnt. But; ve"'J flew. Broad qualitative Judgements. 'more 

and 1<:1:;:';1\.' 'man\) and i'ew' were good onough. That'. pe'rfectly all 

right. l'hose are Just as quanitative as ten decimal points. They Just 

don't have as much information as that. But they represent the same 

kind of attitude. So I don't w~nt to argue that is all impoTtant. But 

there are sam.things which are impartant and which I want ta mentian 

because as a close student of print madia, I'm really disappointed by 

the way in which. 'or a generation Dr maybe twa generations to my 

knowledge) no'(;hing much has happened in the vei"IJ best Jou1'~nalis-tic 

placa. ta modify what •• ems to me two heinous .ins of commission that I 

'ind char.cteristica11u in the l.arned page. af even THE NEW YORK 

TII"lES. Nat when Walter Bullivan writ •• it. but what anybody else does. 

And I'll mantion the.e to you. They're very simple. They hurt me 

and I don" know why and I think that it cannot be the ignorance of the 

draftsmen and editors that were going to be responsible. I think that 

it repreSGIlts a deliberate Judgement. And I don't understand why their 

Judg~ment so falSifies what every quanititstive $cientist~ I think, 

A11d the thing that I'm especially tallcing about is the subression 



o. zero on graphs . EVel'\) ·Few days THE NEW YORK TINES, r see <ll graph 

• nd it shaws the percipitent decline of the importation d. marshmellows 

f-T'om Argentil1a, OT' wh.teveT' it migh·t be. And I look at the CUT'Ve and 

it's a rather steep decline. I know its the af'ect Df the 

administration or something like that. And since I feel that way too. 

I sa!j 't~el1 anothe"f' great clifflevU;, •. ' But I look at the graph and it 

tvrns aut thAt this Is • decline fT'om 9.7 million tons to 9.2 million 

tons. And zero on the graph is way down there at the bottom of the 

page somewheT'fi). But the artist recognizing that the variation is the 

very point of what he's supposed to dT'aw. or thinking that's the case. 

hms naturally expanded the scale and he has to T'emove the zeros so you 

can see the slope. 

But of course the main point of that gT'aph is exactly the 

opposite. The main point D' such • quat.tion is to show that there is 

no impo-rtant change, iilnd who knows what that small al'f-ec·t is due to. 

And I·P th.t were JlJst a stT'aight line on the chart. hori.l0ntal straight 

line, and alT'ight then - no point to w-rite the a·I'tiele. And I guess 

that '5 ... I really can't understand that it's such. misleading w.y 

09 presenting graphical data. 

I would like tD add that a superb book n.s been published by 

PT'o'e •• aT Tuft of Yale University analyzing graphics as a means of 

communications or a means of miscommunications. A oT'illiant work. 

Full o·p not only slJperb cT'iticism of OJ iH'tis·tic. geometric.l. logical. 

kind. But also with ve,'y practical wayc of getting over it. He 

actually supplies solutiDns fD~ very many people. 

book which I hope many will look at. 

"This is a wande~ful 



But I cmn only believe that this is a case where the communicmtors 

do not want to communicate in a clear fashion. The general use 0' 
visu81 representation of quantitative data is so important and so 

faulty in OUT country. In fact Prafe •• oT Tuft also included a very 

nice account a' whmt happens in other cDuntries. For examp 1 e, in Japan 

- new Japan is being held up in mQny ways to us as being not all that 

great - but they sure have got a lot a' good graphs in the Japanese 

newspape'rs, I can -,;el1 you that. Much, much bet'~el' than THE NEW YORK 

TIMES. And I hope a'ter 30 uears <something> I cauld only see graphs 

in THE NE'~ YDR!{ TIMES without the zeros suppressed. r UJould .ay 'At 

lea~t I've dons something in this world. 

paint I have is that the matter a' ratios again, b."les probably nat 

the science writers, but practically every other Journalist wha touchs 

the problem s't ~ll. Mare money, less money. 

That they can understand. But r",tios. That 1s the amount of the sum 

quantity corrected by another quantity as a devisor. that gets beyond 

people. And the most characteristic f.ature D' this is discussed 

anytime you read _ story UJith a foreign buline from a 'oreign 

correspondent of one of the most respectable wire services or 

You could be almost sure if it evar happens to visit a 

power' plant or a dam Dr any such source of power it will absolutely not 

gE:'t stT'~igilt~ much tJread;eT' t:h~n by chE;nr.:eb the di~·t:int:tj.on between 

pO\jje1" and ~ne'rgy} the U11i1;s; kilowa't;·\;s l:ina k:i.lo.wl'3'!';t hou)~s, thetJ are 

Just not capable of keeping this matter straight at all. And so you 

read a lat Df strange things. You know it'. very hard tD replace the 

facts becauss the facts are gaTbbled in this terrible fashion. That's 



been going on as long as I can remember newspapers, 

mat·ter wh,;)t one does, these things ,;till continue. 

And it doesn't 

Now it's not a trivial point. I regard it .s a very important 

point and not easy to understand the difference between energy and 

power. It's the dH'ference between a firecrackel' and '" horse drawn 

vehicle running '01' a week. Should be able to understand that it's 

e.actly tha .am. Joke as to why white horses don't eat as much as black 

ho'('ses ... I don't; know. 

course they don't 

There a~e very marlY fewer white horses, and of 

But somehow that'. never made its way into the 

general knowledge that supports Journalism. In f'ace of these 

difficultiesl 11m n0t 5u~e 'that it's aasy to make changes of the sort 

But maybe I've misunderstood. That ther.'s some hidden part 

of the agenda which has not been given us. 

Finally, I would like to try to characterize what I think we 

really have to consider very seriously in any proposals that we may 

wish to mBke. I've tried to outline Just 'rom what people said during 

the day; tl.lith my own eJ{p~i'iencel -the kinds of interE:n:tionSI the kinds 

o' confrontations that individual partiCipants in the media. in .11 

rOT'ms of! eommunic:ationl would encounter in the activities of learning 

something about science and technology. Notj.ce I'm., as I think with 

most of us. we don't se •• strang di.ference between the.e two at the 

more introductory levels. I think that they lie very close to one 

another'. The differencas now-a-day. are quite strong by historical 

Tea5Dns, but in their beginnings they a~e one and the same and they 

remain closely cross-fertilized by eath other fOT all this time. As 

.ssentially Selby told us. 



The 30-second experience which 1s the length 0' a short commercial 

is one limit D' the time frame which something comes to mind. It's a 

convenient limit. I don't think you can actually •••• om.thing in a 

flash le.s than that. But this is the kind of communication ef'ort we 

find. A larger limit is a much more heavy engagement of human life, 

and that is for example the winning ~f a Ph.D. That takes about 10,000 

hours of hard work. BD batween 3D-seconds and 10.000 hours this is a 

very reasonable span for educational ac'tivity. 

Naw looking .t that scale it'. plain to me that they can't all do 

the same thing. And they can't all ba .pproa~h.d in the same manner. 

And there must be involved in our planning and in our understanding a 

hierarchical .et of activities 'or .ach of these things. and I'm sure 

that's well IJnderstocd by tt~e producers of everyone of these objects. 

But it'. not perhaps immediate when one tries to critic lie things in a 

general way. 

I wanted to describe really four kinds. and then quit. four kinds 

of interactions. Each af which can span a considerable difference in 

time scala. Which represent different stance. before communication. 

which is trying to engage same person in an activity af learning or 

communication. 

First o' all. and I think the ane that's the mast important at the 

younge.t ag •• and for the wide.t portion of the population. one which 

was fOTmally universal and which is now-a-d~ys much less 50 because of 

our great urbanization and Cur freedom ~rom primary physical 

produc.tian for most human beings in advanced countries taday. And 



that is what I will simply call D.perience. Tha e.perience of the 

world. The lifting. the looking at the moon. the growing of pl.nts. 

the c~cles of life and death - everything you can call as the kind of 

elperience which is dealt with at any ane of the domains of science. 

From rocks to stars. fTorn trees to oceans. Experience with this 

multi-m~dia~ multi-sensory synthetic and analytic in all it/s domainsl 

this represents the sansory and experieneial 'oundation 0' everything 

that the scientist and the technologist really does. 0' course. as one 

goes an. ana becames mare abstract and gradually subsumes a number 0' 
greater and greater generalizations and with more and more detail. both 

a' those happen at th. same time. But the re.l thing is you've got to 

have something about this or it seems to me that the Whole enterprise 

is not going to succeed. I'll say a little bit about whU images are 

not enough in Just a moment. 

I think this is valuable. And I think 'or us it represents that 

which is dallveTad with some difficulty perhaps by elementary schools. 

by teachers centers. by museums. It's indispensibla and it's something 

which has the property that it costs. good deal more than the quick 

pulses which make video image. audio-communication so power,ul and so 

acc •• sible today as I began by .aying. 

that. 

It's very important to realize 

The second is the marvelous product of this image-rich world that 

we have. I've Just been reading a book; a ve~y interesting book 

prepared by our professor of history of science at Harvard University~ 

Professor Murdockl on the manuscript tl'aditicn, mostly of Europe but 

.lsa of the Arabic world. 'rom the 5th ar 6th century to the 14th 



century when we coma tD printing. Thi. was a world of great learning. 

as we know. And a good deal o' powerful exposition and teaching and 

eveT'~thing 'from art to architecture. ash'anomy, surgery and so on. It 

lacked image in extreme. Why? Because if you must copy a book by 

hand, iiiS uJQiS done. there's venJ little chance that you can copy the 

i 11 ~J S tra t i on s. It takes a specialist. It'. a very time consuming 

="tlvit'J. You can" e.pect a minature painting tD appear in the hands 

of each copie.t. And there'~ore, the re!Hllt was you can imagine. The 

graphics disappeared to the most .chem.tiled and minor activities. 

Often quite beautiful, but very abstracted, lots o'P blank fields with 

telt written around them. And then you're supposed to fill in the 

blank parts with any old thing. You know, it w,;,. a 'l'amework Which 

everything could fit. This reminds one of nothing 50 much as the 

modern computeT' today, the small compute,'. Which also is not very 

powerFul graphically. And which also has to deal repetitively with 

th ings. And it pl'oduces very much the s.me sense. We can't thank 

ourselves enough perhap., can't be gratePul enough to our times going 

bac!< about a 100 ',ears, not maN.', 150, fol' the art'ival of photograph. 

The photo-engraving and now a-daUB the off.et-photographic techniques 

which bring us DUen a wealth o' printed pictures and o. COUl'se the 

p est·-tee hn i !lye s. The electro-magnetic techniques that bring us the 

marvelous video image which we've celebrated today maybe more than 

anything else. 

NOWJ TV ig not only on the air. TV, (or vi.deo imillge anyhow, is now 

be a semi-conductor aT magnetic media. These will be an enormous 



• 100.000 im.gea are not too much to expact on •• 20.00 video disk. 

individual sti 11 frames, or tile one how' oOP film. When these become 

interactive they h.va to ba reconded with. I think th.t these 

technologies are extremely important 'or educational-scientific 

pU1'poses. ~l'fld perhaps this is 1001<in9 more ,·orway·d than WE' ~Jere most 

o. the day. but some attention should be given to them and to their 

coming. and I have no doubt that this school. is very concerned with 

what this will bring. Nobod'J. r think. has a cl(~a'r view of what will 

happen. 

Then I want tD mention again the problem of immediacy. Wh ien is 

the immediacy of television and radio on the air. This is nat so much 

to do with image, but i.t's more with time. Because you can know what 

i. happening now. No book. No video tape. scheme. No optical disk 

circulation is likely to succeed in telling you what happened la.t 

wee 1<. Just because the preparation time that intervene. is Just 

it'. humanly possible. but it requires tao much preparation to 

expect it 'GO be the common l'un o' things. Book. are slow. Magaz ines 

are slt)tI.!. What is Past i. the Image going by wire. ,'Inti 'eh i s o·p 

cou,"se, worl,s .lust a. ~lel1 as "the video image or voice. Events~ i SSlfes 

and controversy belong to this domain. That is their strength and they 

need to pay great attention to it and we've heard a great deal about 

how this can be handled. 

elemard:;s. Both ira lertgth of cont~ct} I've talked the 101000 hours, and 

also in thm distitlction of experience and rapid. quick CC11traversy on 

the basis of experience. 



would not be so good. As a view that looks at the whole enterprise as 

one of many hinds of exposure. at many kinds of time scales. with many 

differences of immediacy until 'inally as a capstone the colleque 

occurs betw.en the two or six advocat •• in the present day. I.<Jh i chi s 

what people think o' when they say the public policy on scientific 

matter. is made in the give and take of discus.ion brought to the 

legislatoTs and the public as we see it so often today. But that can't 

happen. I think well. unless behind it and around it and on the basis 

o' which it is built are many. many other things of the sort I 

menti oned nOI!!. Sa. I think that once you distinguish the riehne.s o. 

lm.ge and the immediacy a' transmis.ian and recognize that these .re 

two distinct though quite important f.ature. of the present media. and 

especially the rna •• media - the case o' immediacy. 

Finally I'm Just going to say it's plan that a9teT all of this 

there comes a question of cDncant~atiDn. It's very di.ficult to 

imagine that mere than th. 13 conventional hours of the American TV 

.e.san will be devoted to a single extended e.perience with video 

image. At l •• st in the present scheme o' things. And i. it comes to 

longer engagements than that it maans possibly video disks or 

presentatiDns 0' another kind. obviously simultaneous is no longer the 

question. magazines and bDDI",;. 'chis i., the ch~lr.ctel'istic place where 

the.e are important. 

They are ~eallu quisi-immediate. And yet they aTe rich in portions 

which I omitted to save tii'H0J this t\Jont: be ve1'Y late tonight~ but I 

Just ask you to think about thf& relation with THE NEW YORI-\ TIMESi i'~ 's 

edi'torial preparation almost all directed towards text. And the 

editorial core available ¥or say, CBS news, a ve~y different structure 



and a very different output in which a great deal o' the ••• ort and 

human skill a' the CBS news ia directed nat to chaasing the image and 

not to commenting an the image. but to getting the image to you .ram 

snatched out of .pace or from Patigolia or wherever it may be by 

remarkable •• ries of activiti •• which sound easy until you have to do 

that. And know how many skill'ul camera people and tape handlers and 

switchers and everything el •• in those long runs o. credits are there 

to make that possible. So, it's not as eas'J as it 1001<s. But what it 

does mean is that the editorial .'fort that is the section o' argument 

in the newspaper is a great deal larger than that in the comperably. 

ablely done place which gives you the tremendous a"ect th~t .lows out 

of the visual experience and cannDt flow out of the abstracted, 

second-hand experience of 'the words in the paper. 

d;, ·j!ferent way. 

But i. n a very 

l"jell. we need all o'P these things. \';e need above ~ll. I thin!<. to 

empOWE?'l' oiJ1'.elv(~s. t;he American pop'.!lation, ·~o Judge - sometimes well. 

sometimes tentitively and so on the validity and the evidence behind 

matters presented to them in each of these domains. at each 0' these 

degrees of abstractio11 with each of these ti~)e scales. 

I think I must stop now. But I wanted to close by saying how 

moving r ·Pound Gen",1'al ~1cKnight 's conce"n for tile YOllng men and women 

whom he tries to engage in following what is an elaborate and marvelous 

technical structure. the military communications structure. which is a 

duplicate peri"h~ps td~· the ovmr-all ccmmun:i.ca"Gions ·::;truc:tur-e of the United 

states. Not so lc:rge i.n volume. but mu(:h !lreate'I' I think i.n i·ts 

variety and t~chnical daring. EverYDne who looks into the matter at 



all knows about satellites and navigation and all these things and 

mobile radi.o. And it's clear that we live in _ deeply changing world. 

If we're to bave a sustainable future. whether it be in p.ace or war. 

whether It b. through the military or through the activities of 

everyday. it seems to me lndispen.ibis that we find some way to solve 

the problem o' bringing more and more people into some degree o' 

productiv. activity. Nat to .arn dollar. nec •••• rily. Bu'!; to be .ble 

to .ppreciate and not to dispare of dealing with the changes th.t they 

encounter ev.ryday. Who's 'irst signal is very o.ten the news story or 

the image which is before the. I think that's the issue at stake here. 

And I thirli{. inde.ll, that the aut;hors o' tilstopias are right when they 

point aut the g1'eat danger which I se •. It is not, I think. that ·the 

systems will came to a halt. Becau.e I suspect that the technicians, 

the scienti<;.;ts, th,,~echnicians. "n'e able enough to 1:;1'ans1'eT' sU"icient 

skill. to the machines. That it wont be impossible to .ind that small 

fraction o' the population able to cope with the complicated networks 

Or the future. That wont happen because the people who design those 

tl1 i I1g s, ttl e (~C onomi c prec;sul'e te) produce th em, w:lll 9 lJiarantee that no 

system will b. put in place unless the manpower OT' womanpower to 

operate it im present. And it that requiT'es high training and high 

skill. that will be I))'ovided. But of course the number of persons over 

which this will be spread will gat smaller. And the question to be 

asked is not what will the systems fail to work. they will work. 

Oue.ticn to be a.ked is what will the rest of the people do who haven't 

got that dagr •• 0' comprehension and skill to deal with thase systems? 

They've b~come ever more complicated while the human being looks Just 

the saIne as 301000 years ago. 



This is the problem. And it •• ems to me the problem is quite 

plan. A democracy cannot endure such <3 division and that division be 

based more on opportunity of early learning and maintance of that 

learning by proper public display than by any other parameter. And 

theT'efore. r think th(~ ac'tivity l.!le're engaged in hEn"'e. and the school's 

engaged in. are activities which lie at the roots of the hope th.t the 

Founding Fathers must have had in this city that they would found. 

nation. (END OF TAPE:>. 

Gi?Ol'gi? Gerbner: Alone who h.s be.n guilty of the suppression of zeros 

an charts .s late •• this morning and who h •• also been known to 

mishandle ratios which can equally magnify minor few difference.. And 

who h ••• pent thos. 10,000 hours. but they seemed more lik. 100.000 .t 

the time. there's only one thing that I would like to correct. 

have figured out the how cheap television is. And I'va come to a 

slightly different conclusion b ••• d upon _ di"erent base. 

That is. al, YOLI !illl know, in telev:lsion '"he client is the 

Th. advertiser pay •• or the delivery o' the audience. 

That includes you and me. And I've 'igured out that when I'm watching 

·t.·lcvison in prime time. which is whe .... tho ;;udience is the largest, 

I'm werking fDr the advertis.r at the wage 0' a penny an hDUT. I think 

it's a ve"Y'y good deal. 

pT'ogl~afji1. 

Philip MOT~i50n: 

Twenty cents may be spread out over the total 

and the 



It includ.s the power. It includes the receiver 

because they're paying <tape skips> of course I'm contributing ... 

Philip Morrison: No you're contributing .... 

I'm cont'ributing the !:><:)WeT'. so that if'. that '5 right, 

if you include the set '" 

Philip Morrison: 

George Gerbner: 

Philip Morrison: 

cost. 

Geo'i'g e GarDner: 

Ves ... 

and the electricity ... 

that's what r'm including. 

~lalL that's 'ine. I'm still .. 

That'. most a. the 

whethel' it's a 

penny an hour or twenty cents an hour. the point Is the same. It's 

very~ very cheap. 

very. powe·r'ul. 

Well. I must tell you that i. you look at your watch you will see 

that this train ha. arrivad at it's d •• tination '01' tonight. It's bean 

a long end intensive dey. I think it's been a day thet will require a 

bit 0'( sO·f'ti.ng oui; which we'1'e going to do, soma o·f us, tonight, most 

of us tonlDrrow morning. May I .sk you to gD back home. Have a good 

night_ r •• t and ba here .t 9:00 sharp when we go into the hom. stretch 

and meet in plenary session. Set up OUT" commit'Gees .. OUi' small groups. 

Give them their tasks to perform. And we'll ask them to com. back 



again at lunch time '01' the Final reporting and summary. 

Thank {Jou very much, Phi.L again. 

and '01' all o' you goodnight. 

Thank you 'or all the speakers 



GeOT'ge G€'<f'bn€!i-; schedules by people wtlO will be leaving soon 

two kinds of neul contributions as wsl1 as summary statements 

Is there 811ybody else who has to leave in a few minutes? 

Victor Macillani has arrived. Where are you? There you are. 

Has arl'ived this m01'ning and is Joining us as .," representing a very 

impDrt~nt organization in the field. So, I would like i:Jei'ore we have 

-their comments. 

John? 

Incidently there are two microphones here for easy acce •• so we have no 

difficulty 0' repre.ent.tion 01' access to microphones. 

eithe'r one. 

You can lise 

,John en: Thank yau George for lett1rlg me have a chance to sau a word 

I have a 1:25 flight~ so I am going to be ~unning off 

to the airport vary shortly. 

This has been a very interesting conference. I think th.t we're 

all ext~emely grateful to George for organiziT)g it and to Ambassador 

Annenber0 and any other people who have helped support it. 

I think th~t the kinds o~ dialogues we've bS0n able to have 

between people who are practiCing Journalists ar:d people \dhc are in 

academic ~e$earch and people who in blJ~1nes$ and indus'try are extremely 

.r-l' u i t 'Pc;] .. And I think that this is the kind of discussion u.s have too 



infrequently because in our own little worlds we only talk to our 

colleagues primarily_ 

I feel like I have gained a good deal over the last couple of days 

in un~erstanding other people's perspective on this very difficult 

problem of how we communicate science to the public in an e¥'& which is 

increasingly scientific and technological. One of the specific things 

that I want to men'tion to you i$ an idea that George and I have been 

debating back and forth for a while. Whi~h is that we both 'Feel as 

we've t~ied to pull tog.the~ data. what it is that the public knows 

~bout science, thinks about science and more importantly probably 

doesn't know about scianca and technolDgu. Is that we would like to 

elpla~e the possibility of a partner.hip of sorts between the kind of 

work that I've be.n doing and the kind of work The Annenberg School has 

been dOj.ng. And we wauld. not neces.a~11y right at this moment. but we 

would aver the next fa. weeks a. you think about this. welcome your 

reactions to the notion o' trying to put together each year, at least 

once a yemr~ ~n annual science study of a benchmark of SOl"tS~ o·p wha'~ 

we know about the publics attitudes and thair consumption patterns o. 

scientific information and technological information. 

What attitude. a~. changing? We have b •• n fortunate .or tha last 

fOUT Dr five years to be able to find sporadic sponsors for pieces of 

this work. On. Dr the thi.ngs that r 'chink 1 (,,,ve le';l"rned, and I 

beli.va that George cancu~s in. is that it i. not likely that we will 

~~"d people who are sources of sponsors who are likely to be able to 

sustain a year in/yea~ out data collection of this sort. 



However when ~Je think D~ all of the people who have been here and 

people who have not ba.n able to b. hara. but who have substantial 

interest in this area, a consortium or a caravan or coalliticn may be a 

We're really in the exploratory stages of this idea. But 

we thirlk with the JOint inte~est that my group has had over the last 

decade in ma •• uring attituda. towards science and with the very 

substantial reputation and a.perience and depth that The Annenberg 

Bchaal brings to tllis question that we may have the kind o' coallitlon 

that would be o' value to same of the kind of work that same o' you are 

doing also, in addition to the kind of work we're doing, 

So, we iiH'C~ r-eally kind ()'r> I guess that then'Eo is this one pT'oduct 

that may eventually 'low 'rom this con.erence. we would wel~ome your 

suggestiDTISI your thoughts, your comments and ways in which you see 

this type o. Joint endeavor might be of same usefulness to the kinds of 

work your involved in. Whether it. a corporate obJective or _ media 

objective or a show that you're tTying to target. Or whether it's a 

mare academic question that you're trying to study. I think that we all 

need a common vehical sometimes a~,d at least we've started to talk 

about it. That's -the first step. We would like-to have more people 

JOi11 into the discussionand please feel free to either contact either 

George or musslf aver the next .ew weeks and let u& know what you think 

.. about it. 

Commen't:;: 



particularly grateful to George Garbner for this summary this morning 

because it enabled me to get a little bit caught up with some of the 

richness Df yesterday and la.t night. As Borne D. you know. and [ run a 

program at the MassaC~jUs8tts Institute of Technology for peDple who are 

alre.dy committed to science and technDlogy Journalism to allow them 

the chance to CDrne back to • university and to spend an academic year 

there using in the 'ullest way they know how. with some local help. 

ather resource. of a place like M. I.T .• we all know what. fabulous 

collection 0' capabiliti •• and resource •• university is. We always 

are as'tounded by the variety of ways in which those capabilities become 

available to the sDciety in one way or anothe~. And M.I.T. is 

therefore conducting an experiment in truing to maka it's reSDurces 

fruitfully available to JDurnallsts. I think it. a veru good thing 'or 

a ul1ive~sity to do. UniVS1'sities have news Dffices~ they have 

bulletins. thaU have official gazettes. thay put out press rel.a.es. 

their people aT'S t~lkil,g ~ll over the coun·try to alumni and 

contributers and all these ather communicatiDns that a university does. 

But I think that mayba an. o. the most dlf.icult .s well a. the 'inest 

is bringing Journalists to the campus for a year. Far activities 

together and activities seperately. The Journalists can take courses. 

They c~n go to seminars. They can interview peDple individually. They 

can also as a group listen to speakers which 1 invite for them to hea~ 

One of the most precious thillgS that happ~n a5 a result of 

bTi~lging .Jou"rnalis'ts together in that way is the breaking of th~ sense 

of isolation. Dna of the important problems that _ science Journalist 

hsv~ is that th~y're by themselves. l'hey're not only t~apped in the 



black hole of the television studio or the newspaper, they can never 

get out of there to cover the stories where they actually are. But 

th.y'~e also in a roam wl.ere nobody ~uit. understands the language or 

thinks w'P thBO\ as a little bit crazy or whatever. 80 to get together 

for a year as • collegium and really argue aut the issu.s of how to 

present these topics to the public and it's all enouTffiously 

multi-farioU5 business. We're talking about politics and the SUbstance 

of technology and the substance of science. As well as the craft of 

how to presant these things. But it's. very exciting. bra.king down 

of walls around individual practitioners. 

A. far •• I can see we are really very new at this business. The 

second group 0' Vanid.r Bushl?) Fellows 1s at M.I.T. and M.I.T. is 

gradually le~rning how to open its doors more and more o,ide to these 

My impression is that it/s working. Wha'c do I mean by 'wo'rking?' 

That is that people are able ta get 

the ace e •• that they want. That they are able ta take the caurses that 

they want. And they're getting a lot o' the stimulation th.t they 

hoped 'or or that we had hoped to help them get. Naw what the long 

term impact o. such a contribution. there's a whale range of 

contributions that ane can think a. ta try .nd imprave the quality o' 

the in'armation that's reaching tha publiC. which they have," right tao 

That's part of the franchise. They live in a scientific and technical 

civilization and they have a righ'~ to participa~B. 

'i"ig~-d; J.;o pi8r·;:;ieip.:~d;8 in thS's~ thinfjs. 

now.> tfJ hav~ this kind 0+: inrOY'fficid;iorl. 

It i~ part of being a citizen of 



factol'ies Dr far bureaucracies or whatever. It's to be let in an 

coping and an the fun of being alive now. Both of those things. 

program ia making one small contribution to that. And it is obviously 

a leap of faith. l~e wont know faT' many years. And we're going to 

persist '01' many y.ars i. I have anything to say about it. We wont 

know '01' many years what the sum of the contT'ibution of a pT'ogram like 

that to Journalism Is. We know 'T'om the experience o' the Neimann 

program at Harvard that it ha. had an incalculable e.fect on every 

aspect of the practice o •• erious Journalism in America and in other 

It's elisted 'OT' 47 yeaT's. It's made a tT'emendous countries. 

clif'eT'enee. So we have hope that some 0' the achievements of the 

Neimann program will be achievemants of the VandimeT' Bush Fellowship 

pragT'am at M.I.T. 

80 bec.use 0' this .f'ort that I'm involved in at the end of 25 

years of science Journalism of OlY own. O' con'T'onting magazines. 

newspaperrs, tel,wision. even a little bH; I" l'adio. t"'ying to do this. 

It's very •• citing 'or me now to try to be theT'e. available to a gT'OUp 

o' youngeT' Journalists who also want to do this. Want to take this vow 

o' T'enaunciation o' managemant Jabs 'or a Few mare yeaT's than is usual 

in order to get ahead with this. 

So with all a' tho •• pre •• ur •• and excitements behind me that I 

was pa~ticularly eager to be here to listen to this discussion which is 

o' a mare global kind. We'Te trying to put, at least in ~ summary 

form, all of the things that we can 'think of that will improve the 

quslity Cd.! the communic:aJcions about: science Sind technology T'eachj,ng the 

public. 



George Ger-bnsr: Thank you <something> .. who is the director the 

V.ndimm~. Bush Fellowship program .or science writers Olt M. I. T. 

Comment: I Just went to take this opportunity to say a few words which 

came to mind about half an hour ago when we hOld our little group and we 

were talking about why science literacy. why the public understanding 

Ok. uou can think of many reOlsons for having public understanding 

Of,e reason would be. if the geneT'al population has a 

greater level of sciellce literacy than theTs would be many p~actical 

resul tn;. FOT instance, if our young people know how to make use of a 

computer this would Olid them in their employment. This h •• something 

to do with the technological level of the nation in the long range 

future. Or it has something to do with how to prevent disease. When 

do you decide to see. doctor. These are very practical things. 

That's ane of the reasons why we have science literOlcy. we wDuld like 

to have science literacy. 

Ano·ther 'rSC]SOI1 would be, we'd like '00 understOlnd how science 

After all sciance i. one of the crowning achievements of the 

human intellect Dver the past Few centuries. And Just lite literature. 

for wanting ,to know abou't science. 

Ol{~ :it) we have a cultuT'!3J. T'eason 

And this is veT'Y well dantE'! ·POT' 

slew of other things like sciente courses for non-science majors in 

colleges and universities. 



There's. third rea.on which h •• be.n very o.ten mentioned at 

these discussions why we need science. And th.t is the question 0' 
public po11c!J. The que.tioning 0' the functioning a. democracy in our 

society. The ideal rO·f' d,,'mocrac\). Olcco·rding to the Greeks who invented 

it. was that the citizenT'\! should be 'ully in'ormed. And that the 

citizen ba able to participate in decision making directly in their 

sac iet •. !. No." ·that can IH' done, 0'" COUI'sa, only when you h.ve these 

small i:ity-st.tes suct! as Athens. It's not possible in a large 

democratic country. But that ideal democracy h.s always been in the 

mind a. people who study democracy. 

There's something which has happenad in the p.st 10 or 20 years 

which would have a gr.at impact an this ida. of democracy. And that is 

the cc.nmunicatians ,'evolution. If' YilU thinil about it, the 

communications revolution which h.s been rather slow in coming and 

which seems to be coming eventually. will make it possible not only .ar 

our leaders to talk directly to the popUlation in which we have sean 

very wall and graphic e •• mples in the past couple weeks. But also '01' 

the citiz@ns to talk back to the leaders. 

possible, well j.t '5 poss:lble today by tl:'!lephone, but nobody wants to do 

that, but in 10 OT' maybe 20 ye,ilrs, I tend to be fl",ssimistic about how 

technolo9g gl:'!ts applied in ordinary life, soma people would •• U in .Ive 

terminal of some kind which is reasonably smaTt in the computer sense) 

so that it will be iii! vE?r'J simple t,asl< rOI' leadE!rs to, f-or inst"mce. 

poll the enti~e population of the United States in a matter of one 

And this can be done repeatedly. I'm not saying this is 

Technology tends to 



d~ive the society and this obviously is something which will inevitably 

aT"T" j.ve. 

Now, how dae. scienc8 lite~acy or the public und.~st.nding of 

science fit into this schema? If anything clos. to what I Just 

d.scrlbed were to t.ke place. it would be vary impo~tant that tha 

citizens palled have. su"iciant b.ckg~Dund to make intelligent 

decisions. And what kind o' darilions do thay have to make? Tha 

dacisions that they have to make have to do with current public issue. 

that have a science or technology component to them. And the're are 

many, 

nolltioniJl competi,tiven.ss, thl'> industry, 

technology companant to them, 

OT have a science and 

So if, r would l:i.ke to dl'!3l1l a pic:tvre. A very simple ona, 

can think of thr.e circles, One is the ci'tizenr\! in a democ'ratic 

You 

society. p.nd two, thrn'. l •• ders, elect!~t! or appoin'tad or indirectly 

elected, And the thi1'd, is the source oj' the information, Now it 

do.sn't have to be scienti'ic or technological information, It could 

be information on .oreign policy, Information on the fiscal or 

monetary po1icU o' the nation. This kind a. information Which becomes 

literacy 'or the citizenry and literacu also for the laaders, 

should be soma p.t1th where ~his informatiQl1 go~s to the citizBnsJ via 

the mass media. And this information should also influence thp 

leaders. be~aus9 they al'e the ones who are going to make most of the 

dec i 55,ons. This is ttte science literacy when we're talking about 

science that we are talking abOlJt. I would like to simplify this and 

Just call this civic literacy of any kind. Of which science is Just 



one particular component. 

as a demDcratic society. 

Civic because it we hop. is to be e"ect.d 

And already we have a line here, via the mass 

media as happened l.st Bunday. where the l •• dars are talking to 

citizens en masse. And. in the pictura the~a will b. a lin. here 

through two-way cabla. And this might ba callad citizen feedback. So 

this is likely to be the way the society will work. And it's probably 

gDing to happen. And I think that it's very important that we be 

prepared .or this as a nation. Because It may work very poorly. If 

you .tart polling the entire natian you face the very difficult problem 

of maJority tyranny. 

study democracy. 

Which is a wall known problem fOT people who 

How to avoid the pitfalls a. the application a' advanced 

communications technology in the next decade. in the next fifty years 

to the 'unction 0' democracy is a maJoT problem D' which the question 

o. science litB?acy is Just a component. And r'm glad the we've had 

this conference at which we are at least studying this problem and r 

hope tt.at sometime in the future The Annenberg School will be able to 

look .t the whole picture with mare detail. 

George Gerbnar: Thank you for the.e thoughtful comments. Question? 

Question: Would you agree that our form o' democracy <something> yat 

devi.ed where in the laaders <something>. r guess that is one o' the 

Teasons why you might have <something> have Dccurred when the leade~s 

do not naed to <something> our democ~acy for <something> in the 

Constitution. 



be made 'or <something>. And th.t happens all the time. An argument 

can be made about the ways this is going to work out. 

is that leaders elected to use their best Judgement. 

slavishly 'allow the maJority <something>. 

The issul.:;' 

For the argument 

And not to always 

Someone else: r can quote Edmond Bu·rlle, this was ql)a·~ed in THE NEW 

YORK TIMES, a 'ew day- ago, Edmond Burke was elected _ member a' 

Parlament 'ram Bri.wold. They had two paragraphs that are quoted in 

the TH'IES. Essentially he saU. that you elected me, but don't e.pect 

me to 'allow all of your advice. aecau •• I'm getting paid to do your 

thinking 'ar you. because you trusted my Judgement. And the last thing 

I'm going to do is to 'ollow your Judgement now that you have elected 

Ina;. 

That's one way ... 

Commen·t: 

ahead. 

(7) George Gerbner: Ms Gudenkauf has a comment. Yes, go 

inforrn~tiDn sou~ce unprotected by the citizenTY and the leadership. 

Geo~('ge G~T'iJnei": Any graphic ~0pTesentatian has the advaritage of 



making things clear. And the di.~dvantage of making things tao ridged 

and too iSDlated. But the issue that is baing enjoined is nat being 

','esolvEQ, I:!ut is being ,joined ather than that th~l soup is on, is that 

ther~·. a difference betwe.n what is callad th~ republican .arm of 

democratic geveTnment and the kind of instant plebocitary democracy. 

Un08T' -the T'epublican rt)T't'!1 of government; wnj.cn is what we have 

under our Const:l"t;ution, a, b" not THE p'I'incip"l form o'P citizen 

fe.dback, is what we ar. gDing to saa in a couple o. weeks in the .orm 

of ffij \lct~. Having voted the citizenry then elects people who are 

suppo.ed to use their own best Judgement. A plebicitary democracy is a 

very risky and dangerous thing, The communications revolution which is 

part of the technologies and the scienc •• that we are talking about 'or 

the first time brings an instant plebicitary 'arm 0' government into 

the possibility of re.lization. ,"lnd as Ben SheD saie!, bJnether this is 

The r •• son for our he.itation and the reason for our caution is 

that almost every dictatarship in the world today ha. manditary vote. 

Manditary plebiclta, And the ~eason ~Dr it is that if you can control 

the medium of communication in a plebicitary instant pall. you can 

usually get back a reflection a' what you are feeding in. There'are, 

it is not to be lightly considered a. an advance in the farm of our 

democratic government. It; hOls ce'rtain potential, but it has certain 

As you are eating your soup, those of you who have gDtten it} and 

I hope sOID@body is going to make sure that I get mine tDO~ thank yDU. 



Let me Just outline our plan of action between now &nd 2:30 so that you 

can keep that in mind and kind a' mentally prepare '01' it a. we eat. 

w. had 'our groups deliberating '01' the past hour or so. And 

prepared to bring ?orth a set of recommendations. Thes. 

recommend.tions are o' two kinds. They are recommendations for things 

·to say. And they are recommendations 'or things to do. The two are 

not always the same. 

I would suggest that W~ make the.e reports in the .ollowlng order. 

First, about, it seems to me, goes and the ObJ!H:'~ives of understanding 

what is it to be understood and why, might provide a background .ar 

eve1'ything else. And then we get down to the ,ue.tiDn of media 

educatior!, bot:h explicite and implicite .. our '('(IT'mal educaticmal system, 

schools and training, bot.h specialized and general, and ·the issues o. 

public policy not as e.clusiv. domains, but 8S highly inter-related 

area. in which it is only the emphasis that shifts the 'ocus, the 

center of attention, around .nd the peripheries that shi.t 'rom one 

topic to another. The end of this we see whet we're ending up with. 

One action idea 01' is.ue that has come up. in fact two - one by 

JOr! Miller which is that thare maybe a periodic, perhaps annual survey 

of the st~te of affai~s. So that the activities that have been Bet in 

motion before we ever conceived the id •• o' this conf.rence the 

activities that may be generated by this conference and implimented and 

followed through ill a great variety of means} can be monitered to see 

what pTogress weJre making and if indeed we are making progress in 

terms of increasing public understanding in tel'ms of encouraging people 



to make occupational choices that are more in line with the needs o' 

our netion and in need of the world. 

That was one sugge.tion. Another suggestion that I would like to 

get your views an i. whether you think that the papars. the .peeches. 

the contributions. the comments to this con.erence which exist in a 

'orm o' written reports and in the .arm of recorded proceedings would 

be worth editing and publishing in the farm of a monograph or some such 

publication that could be used by the constituent organization. that 

could be distributed to a list D' interested people. and as we come 

back immediately .fter or during the final few bite. of the lunch I 

would like to know if ~ou think, as I am inclined to believe) that the 

corgeney. the articulation a' the objective. and of the problem and 

th.t same o' the challeng •• and some 0' the issue. that have been posed 

provide enough additional contribution between in addition to what is 

alre.dy known and wall •• tablished. that it might ba worth publishing. 

PI ••• e, yes? sir? <question 'rom the floor> Well i' some body's 

moved, I'll always take what I can get as moon as possible. 

Comment: 

Thank \Iou. My soup is getting cold and a good 

In someway the combination and in some way the 

commerlcemant of neW activity so I would like ,to ask group number, 

whatever number it was origir,ally; the g~DUp of goals and understanding 



to come out ¥irst and preserit its report and recommendations) Rae 

Goodel1. 

Rae Good e 11: Let me say that I'll do mu best to represent the group. 

i"1\1 underst<ilnding of the concensus of the group, if howeveT I st·ray. ! 

hope otheT members Df the group will pull me back on track. 

I thought there was a striking concensus in our group. A good 

deal of livMly discussion. But in ways whare we were really 

complimenting what we had to .ay to •• ch other. but not really 

disagreeing. What we did wa. ·really. in essence, a kind Or Dver view 

in terms of goal. and our understanding of this. not only the cancensus 

of DUO' group, but the coneensus of the whole meeting, I think we drew 

on comments we had heard ather tim.s in the meeting and our 

understanding of what others in the meeting have .aid earlier a. well. 

And we also touched on clearly as I saw this after our meeting, we 

really do touch on the other areas as well. And r hope that those of 

you in the other workshops will ••• what WB did .s a sort of skeleton 

in a sense of perhaps a skeletal outline in a way. But we were in no 

We addressed first the matter of the 'Why. # Why put e9fort into 

the exercise of imp~oving scientific literacy? The issue was raised in 

the mD~ning essentially as a concern fo~ this wo~kshop. And we saw 

ather issu ••• s really flowing fram it. And we agr'ee that we s.'" two 

1"easons. The fi~st one was to allow the CDt,ntry to create the manpower 

and the wamanpower th.t it needs to fill the Jobs that are d.spirately 

needed for technological sDciety for that SDcietU to function. And 



that was a very} veTY imror·tant goal of scientific literacy_ 

But that we .lso saw another .qually important .undimental goal 

which wa. to provide the entire papulation with the understanding that 

it n.eds to participate in sDciety at all levels. To participate in 

determining the direction. o' the country. To participate in 

discus.ion. o' public policy, which relate. to another workshop. And 

also to have access to the Tssources of the society. TD have access to 

the Jobs and to the in'or.mtion, to the e.perts, to the rich re.ource. 

that ar. part D' the society. And that without this .econd sort o' 
thrust in the area of scientific literacy, that we are in dangeT of 

creating a division where w. do have people .illing our technological 

Jabs. but we then have. s.per.te kind o' citizen that doesn't h.ve 

.cc •• s to those s.m. resources. And that we agr •• d •••• nti.lly with 

Phil Morrison'. point that th.t's • division that d.mocracy c.nnot 

sustain and th.t that i •• very crucial p.rt o' what science literacy 

i. about. 

w~ tt;en moved on to the questiol1 09 'Then what is the 

understending that we see d5 being needed in order to avoid tha·t 

division, in order to create an af~ective and enf~anchised citizenry. ' 

And the t.gs here ware to .ddress the faeling 0' alienation that p.ople 

se. in tha population the paint re.lly that. essantially mada the 'irst 

night~ about getting away from the citizenry feeling alienated from 

science. And ttlst this fdDuld involve changing people's perceptions of 

what science is about. And the concensus in our group was essentially 

that scierlce is not so seperate fTom the rest of human endeavor. That 

it isn't 50 different. It may be seperate in our minds; but it is in 



fact nDt so different. And that what we ne.d to do is to sort o' 

de-mystify science in effect. Not to change the, in iii; sense, the 

relationship between science and society but to change our perception 

of that relationship. To de-mysti'y science on the part o' society. 

That in fact. science is a part o. human endeavor. And again, this was 

another point that has come up frequently in the CDn'erence. ThClt the 

kind of thinking that scientist. do 'or example is very much the kind 

o. thinking that youngsters do •• rlg in thair education. 

of thinking that all oj' ,.IS try to do, ~!hat I mean to S/3\1 

And the kind 

let me 

c orrec t that. The kind o. thinking that sclantists strive to do, is 

the same kind of thinking that citizens strive to do in a democracy, 

that yaung paopla strive to do in struggling to understand tha world 

when they're young and so forth. 

Tha·t in fact, that what science represents in a way, is a 

formalization of certain •• pects of human endeavor which are really a 

very familiar part o. life. And that what we need to do in addreSSing 

public understanding. i. to addr ••• that familiarity. And to emphasize 

that familiarity and bring back that concept 'or the public. And that 

that peY·haps involves talking about how scientists work. How things 

W01' Ie Process in science rather thal1 Just the bottom line of the facts 

that re.ult 'rom scienti'ic work. 

The third area we then moved to Ulas who's responsibility is to see 

that .11 o. the.e wonderful things happen? And we saw that question 0' 
responsibility as dividing intD sDrt of two areas of effort. And here 

we come baclr to our workshops. The formal education and the in.ormal 

eduf.:.3t:ion, And lue saw efforts in formal education as being critical 



for the future of building a more receptive citizenry. For building 

more compf.:t;it{~nt Journalist!;} more competitent editors and decision 

makers ulith ~egard to these issues. But we did want to emphasize that 

we sOlJght informal education. The education that addre.se. people once 

they are through with 'ormal education as critically important as well 

that many. many of the people that we wish to address with aur concerns 

are 'inished with .ermal education and the only way that they reached 

will be through in.ormal education. By which wa mean not Just the mass 

mE)di." but also phenomina likE) mUf;eums, wD1'kshDps. this sD·rt o. thing. 

And we saw this as a critical aree to be addressed. Then finally, WE), 

in locking at this matter of re.ponsibility. we recognized that these 

changes that we 'ee1 are import.nt are the responsibility of all 

segments of society. We don't want ·the media to take the rap, .or 

~xample. But rather all segments D' society have a stake in a positive 

out~ome 'or these e"orts. And theref01'1;), have a responsib iii ty to put 

e.fort into seeing that that positive outcome occurs. And r had made a 

list earlier in the conference o' all the sort of segments of society 

that in a sense had baen represented at this con'erence and had in 'act 

played a role in putting this thinking togethar. And that had clearly 

d~monstrat.d them.elve. to be not innocent bystanderB, but rather very 

much actively involved. 

But both local and 

Both specialized and general. The 'specialiled' meaning the 

new science magazines~ 'general' meaning more like major newspapers and 

so forth. Print as well as broadcast as well as wires. You get the 

idea. It incllJded the editors and 

the decision mskers within Journalism. It alao included cl •• rly the 



scienti'Pir.: community. r think we .stablished v.~y clearly that the 

scientific community are neither victims of the media, no~ innocent 

bystanders. But re.lly 8 very active agent. And actively involved in 

what results in media coverage. 

Er.lucf.ltors. Educators 0' Journalists and educators of youngsters. 

And that means both. again, in'ormal ('or example. museum sta") as 

well as formal actuation in our schools. Clearly government has a role. 

Clea1"'l~ rese;aT'Cner51 ,Jon t'lilleT' raised this point. And that includes 

researchers of many different kinds. Who study very various •• pects 0' 
the political and social process. Clearly industry. ,f·md not JlIst 

induBtry that has. direct stake not Just indu.t~ies that s.e 

themselves as at risk if they don't produce the Tight kinds of 

personnel for Jobs. But the entire industrial base of our society. 

('\TId finally, the publ:i,r.. I think it wa •• 1.0 •• tablished that the 

public is not a sort of inert mass. 

what we're dDing. 

I'm sure that I've mi •• ed some. 

But rather a very active agent in 

Thi. W •• Just .D~t of .cratchings 

on the edg •• o. other thoughts. But we did want to make the point that 

all .egments of society do heve a stake and do have a responsibility 

and a role in seeing that the changes OCCUT. Doe. that cover it? 

AU right. 

John Dewey via a pape"r of Jon Miller's. And ha contributed it to our 



where he ssw it fitting in our discussion. It makes the point that in 

fact. the kind of thinking that goes on in science is in .act the same 

kind of thinking that we are looking fOT in all .spects of OUT wOTk and 

policy making and daily living. I then checked with Jon and he and I 

agree that we don't want to see this as something that scientists do 

and the rest of us don't do. But ratheT as something that scientists 

.nd the rest of us .tTive to do to be ef'ective. And the quote .rom 

John Dewey s.us that the responsibility o' science cannot be .ulfilled 

by methods that are chieflu concerned with sel'-perpetuation of 

specialiled sci.nce to the neglect of influencing the much larger 

number, to adopt into the very make-up of thei~ mind$ those attitudes 

0'10' open mindednass., intellec'cu"ll integraty, obeservation and interest 

in testing their opinions and beliefs that are characte~sitic of the 

scientific attitude. 

Thank you very much. 

Leader of the second group: \;1<111, OUT' gl'oup met. t~e had a very 

interesting and profitable discussion. And also had a great deal a. 

conc.,nsws in thase things that we'l"<!! talking .. "bout. One aT'ea that we 

spent a considerable amount DF time talking about is that there's a 

major problem in regards to communication between Journalists and 

scientists and scientists and Journalists. Barna scientists do not want 

to t.lk to reportsrs OT JDurnalists. And at 'etHEl s.me time. ,J ourn"l i 5ts 

.nd reporters may be somewhat •• raid to talk to scientists because they 

do not know all the information. 

NDW~ one of the th111gS that we saw was the need for some T'esearch 



in regard to this precess. To really sIt down ,md try to find out what 

the underlying problems are in this precess of communication. 

there these stumbling blocks in this process? 

I-Jh Y ara 

We also. as the group ba'ore us and I think that this is going to 

ba • thema that wa'll hear throughout all of the reports. saw a 

continuing need for education. Bath on an informal and a 'ormal basis. 

On a .ormal basis. in regard 'or undergraduates in both science areas 

and in Journalism to learn about the other person's area. So that 

Journalists should learn something about science. Scientists should 

learn something about Journalism. And while these pragrams are in 

existence in a numbf'lr o'P places around the countr\). there's continued 

need '01' this and continued support for this. On an in'ormal level af 

education, there's continued need fOT seminars for those already 

established in their caT'sers. Seminars for editors in particular. 

because editors offen are the stumbling black in Journalists really 

being able to get out there and talk to scientists and also for 

Journalists to be able to attend .imular types of seminars. Sa • or 

editors to find out about what w. look 'or in reporters and how can I 

make the most efficient use of reporters. 

Now. one af the things that came out of our graup. and we all 'elt 

extremely strongly about. wa. the need to ra-establish NSF's public 

understending of science program. And everyone was in total agreement 

of the need for this to come out. 

Now the othel' area that we sat and talked about for not as long a 

time was that there is a great need for continuity in science 



programming. There's a need fo1' continuity in progl'amming i'tself. 

There'. a need for continuity in the personnel who are involved with 

the prog1'amming. And there's a n.ed 'or some continuity in being able 

to develop new programs. And one of our recommendations in this area. 

because one 0' the area. that's 0' prime concern Df this i. getting 

enough funding to be able to maintain the program. r. for the 

development in the private sector of a consortium in science technology 

that would help to provide some of this continuity, To provide funding 

for the continuity so that the prDgr~ms can continua. There's also a 

tremendous need for some age specific programming. 

diff.rent ages can be e.posed to science. 

So that children of 

The last ar.a that we really didn't get into talking about. and 

this is something v"r~1 dear to my heHllT't, so ! ulill Just mention it. is 

a need 'or continuing in the studu of the images of sexual stereotypes 

in images of science and scientists within the media, And we really 

didn't talk about that and so I'm Bort of over-e.tending with this, 

But we Just, r que!!;s ,Julie (7) and r surt of had this little 

conversation about it and I felt that it is important enough to 

So those .~e th. are.s. :r horH? 'Cha'c 10v,n'ybacly '" that we have 

George Gerbner': Thank you varu much. Next? N •• t group? 

<tape ends) Geo~ge Gerbner: would like to thank yeu ~Dr helping 

and ¥OT personally attending and we will keep you posted of the 



outcomes of our meeting. 

Bame of us can express aur gratefulne •• in more tangible ways than 

others and I'm very pleasad that he ha. had tha intarest and the 

opportunity and I can Just convey to you that both Amba.sador. 

Annenbarg faIt that they profited 'rom your contributions. They were. 

I think. very elcit~d by the discussion that want on yesterday and I 

think WB can look to them .or continued Bupport a' the 'ollow-up and 

other activities that we're going to racommend. So among all the 

targets that we shall •• sign for aur recommendation •• or publication 

and 'or action. they should certainly be included. 

Speaker fOT (?) group: NumbeT ona. You, the previous speaker~ who 

de'ined docadence did so well that we want repe.t that which we 

discussed because they aTe e.actly the same anes. It will save some 

time. 

We also looked .t the problem as one that will not be salved over 

night. That what we really arB thinking about is a pragre.sively 

developing proc •••. As soon as you do that. you automatically ask 

yoursel.: what are the markets we want to reach that are continuing 

markets with potential for learning and who can effect the most people? 

And $0 we Tsturn to some dats which were presented here by the 

conference attendees. One was~ S31d the Dean showed us this, that those 

that even are interested in science, get turned off by what they see on 

the media. We don't know the explanation for that and we didn't really 

want to waste our time because that'. the minority part of the 



population. 

And then wa looked at the data submitted also at this canfe~.nce 

which is ve~y important which is this puramid. Surel we've all used 

pyramids in 101 statistical cou~ses. But let's remind ourselves of the 

wisdom in such a pyramid. The.e are the people that we want to 

influence. Down here at the bottom. The thinkers will rise to the 

top. Now how can you reach these p.aple quickly and informatively and 

effectively? 

You reach them through two markets. One. the public and private 

school systems of the nation. And two. the employe •• o. the department 

of defanse. aetween th.s. two largea. of our educational popUlations. 

YDU ara reaching mar. than 88% of the total papulation. wa estimat •. 

Wa know that the public and private schaol populations o' this nation 

~re 86. 2%. So we added. f.w percent 'or tho.e in D.O. D. In other 

words. lets not wa.te time with me and the •. Lets get at wh.re the 

basic population can ba reached quickly ••••• ctiv.ly. And anothar we 

learn.d .t this cDn'eranca is that it's to thair interest. 

And that m •• ns you have to involve the par.nts. In the school 

system Df America. you can quickly r.ach the parent through tha.a 

children. 

Now how are we going to reach them quickly? Number one: you're 

going tD set standards. We started tha~. You're going to have to 

train teachers. We thought of that. But most 09 all, you're gDing to 

have to maximize thm useFulness of existing resources Df the nation. 



And to do that} you must make intensive use of modern technology. The 

technologies we feel in cur committee a~e here. But they aren't being 

used, For instance. there is anly ana part o' the spectrum where the 

FCC has set up channels twice that of cammercial and public television 

spectrum space entirely for non-profit. educational purposes. 

We bRlieve that and ather are •• of the spectrum and all the 

methodologies and there are only six af them. should be utilized. And 

utilized immediately. And in order to preclude any dictatorship in 

this nation. we believe there must be at least two competing. 

non-profit. educational natianal networks. One of these. we hope. 

would be dedicated to the public and private school systems af the 

nation and ta the retreading reqUirements o' workers by an econamy 

chang@. 

I've taken six minutQs~ M~. Dean. Any ~ue.tions .rom the .loor? 

Or additions 'rom the ~.mb@rs D' the committe. ple.se? Did I leave out 

anything Dattie? 

Guestior~: We believe that the federal government shauld playa more 

significant role in tha life-lang structure af communication. Further 

netwDrksl which you wet'e Tefer~ing to, Bxtending education to the 

public who needs it with the limitation of crowd C?) which you 

referred to. 

Speake~: Vee. In other words; tile processes Qf education must not be 

limited by their geographic restraints. 

commit'tee pointed out there is one s~cticn <something) existing that 



might be incorporated in the system that we envision. 

But the Important thing is an education must be delivered where it 

requires a minimum amaunt of time on the part 0' the user 0' that 

service to get to it. And that means the home. It m.ans yes, 

University D' Pennsylvania. but it means any place where education is 

needed and d •• ired by the consumer. 

Than!< you. Public PoJ.j.cy? 

Speaki?r: To try and d •• l with the issue o' science and media and 

public policy within an hour wa. an impassibility. So what we decided 

to do instead was to look at the two sub-topics th.t had been given to 

us. One being training o. JouT'n.lists land some 0'1' which, some 

sugg •• tions of which are simular to those which have already come out. 

Let me staT't with. we T'eal1y needed .t l •• st another five hours to 

be perfectly honest to get into this '- . 
tr 0 p :u: . Let me .tart with the 

training of Journalists however. We felt that w. needed a new critical 

mass of trained Journalists in science communication and perhaps in 

science-related issues. And by that :r. fi~eCln~ if not science writers per 

SI?, $It least general .Joul"l1<;':.)lists tuho kneu.' somf.:'thing about science, 

environmental health and technology issues to some extent. 

incerltives such as stability of Jobs pSTticularly in the Tsdio and 

television industry and pel'haps even simula~ things in the n8UJSpaper, 



'~h • pr i nt med i.a. And we thought of soma ideas about haw to do this. 

One that I thought was rather interesting was an endO!dSd science -

series of endowed scinece reporterships that might be established at 

variolJs places. There was some discussion as to whether this wDuld be 

at m~Jor media outlets or at smaller media outlets. To cre.t. perhaps. 

an intarest in the publication or station st.F' and to show them that 

Bcienca and health and all of the othar things that coma under those 

things ara intarasting and that readers and viewars ara interasted in 

the $,ubJ~:et. 

We did mention of cour •• that there would ba a number of problems 

with that sugge.tion. including conFlict of intereots. Depending upon 

who would be endowing the.e reporter.hips and that perhaps we might 

need rather high level reportErs to take the.e endowmentships .t First 

in order to make them work. It's an inter.sting id ••. 

We also ._It that we had to de.l with the resist.nee in the 

gate-keeper community. The ga-te-!ieeper being the editors, the neOJs 

directors and so on about hiring specialty reporters or .t l.a.t 

allowing their general assignment reporter. to pick up some specialty 

t~aining in mid-career level, And to that extend, W~; decided that we 

;'~al1y needed to gc,,: to the power brok,rrB 1,) '\;hese fields by addressing 

such groups as the American Society 0' Newspaper Editors. the American 

NatiDnal Publishers Association, the National Radio and Television News 

Directors Association and bring to them the problems of science and 

tectlnology repD~tiJ1g and its inipact on society and try to convince them 

that this has as much an impact on our country's future as political 

reporting arid perhaps even sports reporting. 



We thought perhaps alsD~ w& might throw Mr. Keyworth at them and 

let them see what he would do ~dith tt~at. 

In relating to training in the JDurnalism schools. while we did 

nat gat into - and I don't know how we didn't - the training of 

Jou~nalists in some so~t Df science. We certainly did get into the 

topic of training Journalism students or adding science related issues 

to training the JDurnalism stUdents in public a".irs reporting 

CQUTses. AlmDst evary college Dr school 0' Journalism has a standard 

public affai~s reporting course. And in these course. they 'ocus on 

COPSI courts and county governmentl Dr city government or whatever. 

They do nat get into the issu •• that impact on the towns and 

communities where th ••• general •• signment reporters might be working. 

Such as the cost of health care al,d environmentsl issues and so on. 

And WB thought that this was something which needed to be brought to 

Journalism educators attention. to do something about. 

Lets see. We wanted to also .au that. goad •• cure Jab at the end 

of the pipeline is an inducement for bringing people into this field, 

and keeping them ill the science writing field. And that we are aware 

of the fact that we are eating away cur~ently at our supply of good 

science Journalists. That manu people are leaving the profes.ion 

particularly the older science Journalists are leaving the profession 

and tUl'ning tD do ather things bec&use of the way the JDuTnallsts feel 

the structure, you know, can't stay a reporter forever. And after 

awhile as I thi11k Victor quite put it, when you're a C~U5ty ai' 45 year 

aId, yau don't want to be repo~ting to some whippersnapper 33 year old 

as YDU editor. And so tttere was some concern about that. 



We also agree that govErnment support is necessaT'y in psrticularly 

two areas also~ once againl funding (J'rl 'resta1"'Ging o'i~, 're-establishing 

the public understanding of science D •• ice at the National Science 

Foundation. both in support 'OT it's programming and also in it's 

support for research in this field. And also 'or the Corporation o' 

Public Bl'oadcastinfl' particula1'ly ag",in. 'el'!' pT'ograms in science and 

-technlogy. w. '.el that the people ",re out there. trained science 

communicators arm out thar •• and can do the •• radio and television 

program. but they don't have the 'in",ncial sources and support with 

which to dD them. We also felt that scientific soci~ties sholJld make 

their members aware of the problems of, and many do or I should say, 

some do. oj' the problems in sctence commun:lcation and tT'\) to address 

their resources as well to this issue. And lastly. in T'elat:lon to 

training " •. JouT'n"li,sts, SUppO'l't mid-C"l"reer t'paining programs, both 

financially and try to get editDrs to send their repoT'tars to these 

mid-career training pT'agrams which th.y do nat do in great numbers. 

As you can see deaLing w:l·th t1'aining of 1'eporters. we didn't have 

a gr.at de.l of time to get into talking about acceSS. We did talk 

IIT'imar'il\) ·Pi·rst. ho", to get scientists -to be mO"<'ta coopeI'attve. And. 

primarily than we talked about ~lorking for scientific societies to 

'2ncour~ge their membei's ;:Dc'~1Z',...at;io'i'l. A'nd also .Ico explain .. JGo hl::\ve them 

explain to their members the constraints that Journalists work under 

and how to better communicate with one anotheT. We also felt that 

support of the media resources center that is being sponssred by 

CIPISCOPE (7) should be continued and that cooperation for this group 

from beth Journalists and scientists should be encouraged, And that we 

should encDu~age scientists to work with the media, and as we said I 



think Tsther nicely yesterday, not subJect those who do so to career 

1" is l<. And that this should be something that scientific societies 

should convey to their mambars. 

As to how to decide to de.l with cradible saurcas. which source. 

are credible and whether media, cartain media can caver conflict in 

policy issues wall or cannot 01" will nat. We decided we ne.ded • great 

deal mara time to discuss that and at that paint the dODr Dpened and we 

were callad down to lunch. So wa hava not gone beyond that point. 

Is it time '01" additional concluding comments, 

reflections, observations, not yet banedictions - tha·t; carnes l.·ter. 

Obsarvations? Let somebody usa the elaborately designed communications 

system hen .... 

Comment: I don't know if I n.ad it for this purpose, but you asked at 

the beginning o. the luncheon session for comments on whether aT not 

you thought the proceedings o' this event ought to be published in some 

form. I. myself, 'POIJ"I10 the panel discussi()ns among the m()re 

interesting part. o' the conferenCB. And I thought they were 

excellently put together and h.d ide •• that h.d in fact we've used 

throughout the re.t o' the con'erencB. Ifle al.o did, of' c()Urse, the 

major talks, but some o. those might be in written form .Iready and the 

panel nates did not app.ar to be. I would urge becaus. o. the ne.d for 

widely disseminating view. o' the media panel. the couple of people who 

well as the afternoon panel on edlJcational policy. Because Df the need 

to really sp~ead these views throughout the community, that we do 



infect constTuct some SDTt of monograph or something and make it widely 

available .rom the con.erance. I think that would be valuable in 

addition to any recommendations that might come out. 

George GeT'bner: Thank you Carol.. Is there a general agreement Dr 

encouragement to do that? Will you all buy cap i •• of Csamethlng>? 

<comment from the floor> I see. Well free goods are sometime. not 

valued as much. 

Commen'{';: Cabout 5 minutes - I think). 

Thank you for calling attention to those important 

aspects. We have to, Bob? 

Bob ('7): (about 2 minutes) 

George G.~eT·bneT": And I'm SUTe that our university news bureau wDuld 

appreciate that requirement bacausa they work verg hard in making all 

of us commlJnica'~e to ·the; puhlic in which they"re intere.ted, the 

results of our research and other ac'tivitias. 

Comment: (about 3 minutes). 

We have time for two more comments. I see two hands 

As long as they don't open up a whole new area of inquiry for 

which we need another cDT,ference, but rather reflect on and conclude 

some line of discussion tha't leads to some recommendations and actio!,. 



Comments: (about 2 minutes) 

(,3bout 1. minute) 

George Ge·rbnEr: Yes they are. And they can be reached even more 

easily than that. There's a, and we will not forget about that group. 

I can assure yOt~. There is a group called the Caucus of Writers) 

Producers and DirectDrs in Hollywood. Has abaut 120 members. And 

among them they reach 85-90% of the American population every day. 

That's all you have to do. They can be invited. Willing to talk. And 

let me tell that thay are nat only aware of the lang range consequences 

But are also even more keenly aware af the 

constraints and limitations placed upDn them. And they .re .mong the 

groups with whom WB have to work to •• sist them to do better. They da 

as well as they know how tD do, which it; be,~ter them wna·t they can do 

under existing circumstances. 

C ommen-t: (30 ·;;econds) 

We come to the end of a very 

intensive 36 hours. I~nd ;, et conclude by making some a·F my own 

reflections 'or what I see both the problem and the source o' our 

efforts might be. 

Just this morning. Because we'Te often talking about a more rarified 

atmosphere than most of the American people have available to them. It 

was Mike who gave me, as if I did"lt know, you can look at any newstand 



Which has 

'NEt-) 8HOO\E:~: 

GIANTS." Naw Uau l.ugh. But this is very much the diet of a very 

large perilan e. the American people. and I'll include the American 

people and the people around the world. And it attracts an abu •• 'or 

people who read little else. 

television. 

Although do watch. great deal o. 

Not to be aut dane. (comment .ram the floor) Only in the biology 

department, Bob. (commont 'ram the .loor) Well, here's the .ruits o' 
YOU)' labor. Not to bo out done, a much more respectable newspaper. THE 

PHILADELPHIA INQUIRER. on the 'ront page says 'BREAK THROUGH POSSIBLE 

IN ORGAN TRANSPLANTS .• It's not a bad story. !t's a 'airly good. 

thoughtful story that I thii1k explains quite clearly what's going on. 

But the head writer is compelled to u •• the term 'breakthrough' which 

is such an overused term that it almost tr1vializss anything underwhich 

it f3pPB~T·S. But nBve1'theless 1s one of the pToblems with which we've 

been clealing. 

Now going into another area of this same scene; this week's 

advertising page. the chief trade paper o. the advertising business 

that undel'lies $0 much of what we're talking about, has an a~ticle on 

Beiene. 'CATAGORY IS UNDER THE MICROSCOPE. ' And that is. they're 

research by microscope. And 1.t me read you the first few paragraphs 

because I think it is veTY interesting. It's very infDrmative. And 

Just as Philip Morrison and Chairman Mao. I also like to .tart with. 

few figures and a few facts. 



Five yei:llT'S agol when the science magazine catagory began to boom} 

publishers had a good r ••• on to be optimistic about it. chances for 

success. .<\fter all the nation's 25-40 yea,' olds, that high profile 

demographic, had b'H!n r •• ,'e<:l on space wi;)ll,s, 'rriendly computers and 

organ transplants, breal< through, organ transplants. 

As a group, ·they are mostly well-educated, had me)1'e than a passing 

interest in problems of pollution, fuel .hortage. and things nuclear. 

They were, it seemed, a -cai.laT'-made audience for general science 

Journalism. Today there arB five magazines trying to bring science to 

th e babY'-b oom. Mostly with mixed results. The five DISCOVER, OI"iNI, 

SCIENCE '84. SCIENCE DIGEST, and SCIENTIFIC AMERICAN take an approach 

to science Journalism that ranges f'rom 60 ~HNlJTES to THAT'S INCREDIBLE 

:l n tone. At the extremes af' the genr •• SCIENTIFIC AMERICAN and OMNI 

appear to be $u~viving handly. In the middle, SCIENCE DIGEST. 

DISCOVERY and SCIENCE '84 are busy Jockeying for position in a market 

And than it goes on ta discuss each one in turn. 

In the same paper. an the opposite page there is an ad that 

happens to be one of the magazines Jockeying '01' position in a market 

gone soft. and we'11 see j.11 ill minute Whiit that maT'kat is. is SCIENCE 

'84. A full page ad appealing to advertisers. The cover is '20 

DISCOVERIES THAT CHANGED OUR LIVES. ' This Bays why these 55 advertisers 

made Noveiober our biggest issue ever. The impact 0' 
1.5 million 'retJloers who carl cope with 'the r.:omplexJ grass T'oot 

Thanks to these advertisers and their agencies) 

whose investment of over 1.5 Al111ion dollars in 81 pages of advertisi11Q 

reaffirms the vitality of a science envirDnment. 



Well~ you can see 1,5 million readers) 1,5 million dollars. It 

costs a dollar per r0ader~ which is five times as much as Phil and I 

establishad l.st night to buy a talevision viawer. But then thay buy 

more than fiva time •• s much too. 

profitable. 

So that makes it imm.n.ly 

This leads us. I think. to the general location of the problem of 

science Dr anything el.e through the media which can be represented 

graphically in using tha well known pyramid that John gave us. In 

which the top is decision makar. and then policy l.ader •. But let me 

convert this in thase terms. in the terms of the market and of the 

adverti.er. into the peopla with money. 

As the largest incarna. are in tap. that is if yau rapresent the 

income distribution o. the population. you get something roughly like a 

triangle of this kind. Now If you take amounts of money per person. 

you have another triangle superimposed an this, Which means that in 

the top lOX. the tap 20X. thare is • larger amount af money available 

to which advertisers can appeal, And it is that group that gets 

e~cel1ent service, Second to nerle in the enti~e wo~ld. It is that 

group where the Jockeying for position in the maTket occurs. It is 

that 91'DUp that, although can .always use improvement and greater 

skills. ha. 811 the riches of the mast sophisticated and the most 

civili2ed scienti'ic and technological society that is available 

anywhere. 

Are you planning to leave us? Hope nat. O. k. We'll be finished 

very soon, 



The group, as you go down the scale .. the big diamond in the middle 

is the television public to which the advertisers an television appear. 

But as you get to this group in which the amount of money is very 

little and the number of paople is very large, you have the group that 

is the most poorly seTved. No advertisers app.al to it because it 

doesn't pay. They're the ones wha provide the audience far the least 

sophisticated and the most, what shall I say, obscurintist and 

mys'tifying kinds 01 materials~ the hori5copes and the astrology and 

much of television. 

And that is where the problem really is. I cannot help but note 

that it is to the ever lasting credit of the Annenbergs that they have 

always been concerned which h •• motivated their concern over getting 

education over the air. aecau.e that is the group. ,"'nd that is the 

avenue which reaches this group. And that is where public education 

is. Or at l.ast achieves it's most telling and most significant 

That ia where our figure. about the prime-time. the average 

prime-time viewer tends to be a realitively law-income, low-education 

heavy viewel". Kind of person is located. 

And it seems to ma that that is whara the problem is and that is. 

as Tom has Just mentioned and a number of other people, where a ve~y 

large proporticrl of our own effoT'ts should be dedicated. What are our 

efforts? You've heard the reports and I think they're an excellent 

summary and reflection of many of the discU5SioT1S and contributions of 

this conference. 

part 09 everyday life. Is a part of human attempt as you said} 



especially prominent in childhood. to make statements about the world 

that are v.lid and reliable and _ praces5 still trying tD improve those 

st:atements. i ncleed., based upon those statements, technology is a 

form of acting on some conception of the world that is increasingly 

reliable} increasingly valid. Acting with our hands. with our minds 

and then acting with our tools. And transforming the envirDnment in 

And that some understanding o' both D' the.e proce.se. and 

their impact on human Ii •• is essential 'Dr full citizenship in the 

modeY"n world. 

individuals and effort. that are dedicated to promoting that kind of 

understanding and that have, either in the forefront Dr in the back of 

their mind. the most difficult audience. the mast di.Ficult problem 

which i.s the gri)Up that is large in numbers. nat so large in 

pocketbook. that doe. no'~ h,'Elve the tast.s, the habi.t. of cultural 

participation that would provide them acce •• to the information <tape 

blanks:>. 

The statements that we hava heard wa will gat to work on 

tN3l'lScl"ibing, on editing, an circulating. on <tape blanks:>. TT'Y to 

reflect the thrust of this conference and then pTobably i¥ we're 

successful <tape blanks>. That the organizations represented by and 

assisting in thil;'; r':Qn·Perenc:e themselves, <!:l"r'e not only worthy of 

support, but are among our chief <tape blanks>. include the 

National Science Center for Communications and Electronics Foundations} 

Inc. They include the National Science Foundationl whose <tape 

b Ian k s>. Th.y include SIPI. that's the Scientist. Institute 'or Public 

here today <tape blanks> ... extremely helpful in helping us to bring 



this group together. That includes communications schools <tape 

blanks> .,. t!H.~ i:an ti121p 'l;hem caT'rt,~ fCH"W~:H'd an IJnderstanding, I hopeJ Or 

what constitutes the principle and most difficult problem, a 

recognition that science in its everyday process. aspects and in its 

immediate applications in the form of technology are not beyond the 

gr'asp. <H'e in f,net very much a part 0-1' the lives of all 01' L'S. and 

therefore. can Olnd should be mOlde understandable and that the.e are 

some of the avenues, some of the goals and these are some of the 

aD Jectives that OlJ"P conference has bath confirmed. initiated and 

encouragad and I hope h •• generated. And. if noth i n9 el se. we holYe 

four minut •• which I'm sure can be ea.ily 'ilIad. But., ii' nothing else 

<comments 'rom the 'loar> I hope this is an exclamation. part 0' an 

(!)' C li3mati on marl" wh;. chI wou Id 1 i k. to C omp lete. And whatever else we 

do, we started on time, we adJDurned on time. 

coming and have a nica trip back hame. 

Thank you very much '01' 


