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Communication of

‘Science Information

Presentations in the mass media are often based on
a misconception of the public’s interests and views.

Beset by the varied and vexing prob-
lems of communicating the results of
research and scholarship within and
across the various scientific disciplines
(1), many scientists probably prefer
not to be concerned with the added
problems of communicating scientific
fact and opinion to the public. Many
others, perhaps more sensitive to their
role in contemporary society, are more
responsive to this obligation. The abun-
dant concern of the scientific commu-
nity at large is attested by the fact that
its major national organization, the
AAAS, now has a program under way
to increase public understanding of
science, primarily through the mass
media. The National Science Founda-
tion has a department with a similar
objective, while most of the major
scientific societies have full- or part-
time public information officers. When
two physics publications recently an-
nounced a policy of rejecting articles
based on research which had already
been reported in the public news media,
there was a pointed editorial reaction
in Science (2), followed, in turn, by a
flurry of reader reactions (3).

Like it or not, it appears that sci-
entific enterprise will continue to be
featured in the mass media to some
degree. The simple fact is that science
and technology are too integral a part
of our social-political environment to
be completely neglected by the news
media. With increasing amounts of
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public funds being spent in support of
scientific undertakings and with sci-
entific fact and opinion becoming in-
creasingly significant in national and
international political decisions, the
wonder—and to some commentators,
the pity—is that there is as little science
reporting as there is. -
In recent years scientists, science
writers, - news media executives, and
even politicians have been heard from
on this point; generally they have called
for “more and better” dissemination of
science news. But few have studied the
problem directly or systematically (4).
Wilbur Schramm recently summarized
what little research has been done, in
a special memorandum prepared for
the AAAS (5). In it, he covered a num-
ber of survey studies, principally those
conducted by the Michigan Survey Re-
search Center (6), and investigations
of the “image” of science and scien-
tists held by various segments of the
public. His analysis suggests a number
of conclusions, as follows. Knowledge
of science is widely but shallowly dis-
tributed and is closely related to the
amount of formal education the in-
dividual has had. The mass media play
a prominent role, but the likelihood
that an individual will be exposed to
the media that carry science news is
largely a function of his education.
“Sensational and personalized” news
stories generally attract a larger au-
dience than more impersonal accounts
(the evidence on this is not entirely
convincing). Generally, the mass media
—newspapers in particular—tend to
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apply the same criteria in selecting and
featuring a science story that they ap-
ply in selecting and handling general
news. As for the public image of the
scientist, there are indications that this
is generally favorable if somewhat
stereotyped. The public seems inter-
ested in having more science news.

Here 1 report some additional re-
search on the communication of science
information to the public—research
recently conducted at the Mass Com-
munications Research Center at the Uni-
versity of Wisconsin (7). The principal
focus of this research was the encoding
behavior of the mass media—the kinds
of decisions that are made by the mass
media in selecting, preparing, and pre-
senting material and the bases on which
these decisions are made. The science-
communication situation provided an
admirable context within which to pur-
sue this study. Thus, our main concern
here is with the factors that govern
decision-making about science news.
However, those of us who were en-
gaged in the research felt a commit-
ment to consider the substantive ma-
terial as well. Each of us had had ex-
perience, or at least has aspirations, in
the field of science writing, and each
of us has a personal interest in the flow
of traffic along the expressways -and
cloverleafs of the public dissemination
of science information, and in the ob-
stacles that block that flow.

Portrayal of Mental Illness

One of our main studies of science
communication stemmed from a pro-
gram of research that dealt with the
public’s opinions and conceptions about
mental health and mental illness, and
the role of the mass media in shaping
and nourishing such beliefs (8). In the
initial phases of this research a ques-
tionnaire to reveal attitudes toward, and
knowledge about, mental illness was
formulated. This questionnaire was sub-
sequently administered to a sample of
the public and to a sample of experts
(mainly professional psychiatrists and
psychologists). When the two sets of
data were compared, the investigators
were startled to find a high degree of
agreement between the judgments of the
experts and the laymen.
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Table 1. Indices of profile similarity, D, be-
tween each pair in findings for the mass me-
dia (M), the public (P), the experts (E), and
the TV communicators (C) and in estimates
of public ratings (Cp) made by the TV com-
municators,

Cate-

gory M P E C Cp
M - 8.69 763 1.1 2.53
P - 1.62 1.00 6.48
E - 1.48 1.35
C - 6.72
Cp -

In addition, content analyses of por-
trayals of mental illness in the mass
media (primarily on television and in
magazines) were made (9). In these
analyses there was a set of content
categories based upon the main di-
mensions of judgment revealed by the
answers to the questionnaire (these di-
mensions were isolated by factor anal-
ysis). Thus, the views of the public, of
the experts, and of the mass media
could be compared. The findings were
quite clear: The experts and the public
tended to agree in their conceptions of
mental illness, whereas the mass media
presented a different picture (/0). In-
stead of being a true mediator between
the scientists and the public, the mass
media were introducing an apparently
dissonant element, featuring the more
bizarre, sordid, and frivolous aspects
of mental illness.

Subsequently, in the main research
program, the regulation of mental
health content in motion pictures and
television (in fictional portrayals as well
as in news and documentary presenta-
tions) was investigated (/7). This was
accomplished through interviewing key
news-media personnel, examining rec-
ords and documents, making detailed
studies of individual programs, and
making further content analyses. These
investigations, while not necessarily
conclusive, pointed to a consistent and
recurrent trend: The dominant con-
siderations behind decisions regarding
the inclusion and the exclusion of cer-
tain types of subject matter were fun-
damentally market-oriented. The mass
media, being dependent on a consumer
audience, are susceptible to pressure
from various groups and individuals.
The resulting public-relations considera-
tions—this group must be pleased; that
group must not be offended—in com-
bination with other market considera-
tions, govern the type of output. Show-
business gimmicks abound; the object,
apparently, is not to “get the message
across” but to cater to their perception
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of the whims of the viewing audience.
Even in an expensive and rather deli-
cately handled mental health documen-
tary—one which won a number of in-
dustry and professional awards for the
TV network and the producer—the
communicators could not resist intro-
ducing a dominating movie celebrity
(“might get us an award or two”) as
moderator and taking substantial lib-
erties in editing the final film to “get

a more potent ending”—all in the name

of showmanship.

Sometime later I was able to extend
the study of mental health communi-
cators along more systematic lines. One
obvious explanation for the discrepancy
between the beliefs of the experts and
the public, on the one hand, and the
portrayal of mental illness in the mass
media, on the other, was that the indi-
viduals responsible for the portrayal
were merely reflecting their own beliefs.
Accordingly, in this phase of the study
we asked a sample of individuals en-
gaged, in one way or another, in the
production of TV programs with a
mental illness theme—writers, pro-
ducers, directors, performers—to re-
spond to the questionnaire used in the
earlier phase. The findings revealed that
the beliefs held by these professional
communicators were not really differ-
ent from those of the experts and
the public and were just as far removed
from the picture presented by the mass
media.

Where, then, did the mass-media pat-
tern come from? A likely answer was
supplied by the results of the next phase
of the investigation. This time the
sample of TV communicators was asked
to answer the same set of questions not
according to their own beliefs but as
they thought a typical member of the
television audience might respond.

Table 1 presents the results ob-
tained in a comparison of the profiles
for the various sources of judgment—
the public, the experts, the media, the
TV communicators speaking for them-
selves, and the TV communicators
speaking (or so they thought) for the
public. In this comparison the general-
ized distance function D was used to
assess degree of similarity: the smaller
the value for D, the more similar the
profiles (72). Here we find that while
the judgments of the public, the ex-
perts, and the communicators are all
quite far removed from the image pre-
sented by the media, the communi-
cators’ perception of the audience’s
beliefs corresponds quite closely with
that image. Moreover, the communi-

cators’ empathy with the audience ap-
pears quite low: their view of the pub-
lic’s beliefs and the public’s actual be-
liefs are quite disparate.

Spokesmen for the mass media have
long justified their selection and pres-
entation of subject matter by saying
that they are “giving the public what it
wants.” Giving the public what it wants
may or may not constitute a legitimate
and equitable basis for regulating our
cultural industries, but the fact remains
that if you are to operate by such a
principle you should at least know what
the public does want. In the mental
health area, at least, the mass media
gate-keeper may be badly mistaken:
The public does not believe what the
media people think it believes, and it
may not want what the media people
think it wants.

The Science Communication Chain

One of the distinctive features of the
science communication situation is that
we have a fairly clearly defined chain
of communication events. The scien-
tist is the initial source of the process.
Often there is a professional function-
ary, the science writer, whose distinc-
tive task it is to translate the scientist’s
message into terms that the public can
understand. However, except in rela-
tively rare instances, it is the news-
paper editor (or his opposite number
in other media) who is the final arbiter
on what goes in and what stays out, on
just where the story fits and how it is
handled; there is more of this “gate-
keeping” in connection with the wire
services than there is for staff-produced
materials. Finally, there is the reader,
who selectively sees what is finally
printed. In our research we have found
it useful, if not essential, to divide the
total “anonymous collection of anony-
mous individuals” that makes up the
public into at least a dichotomy of read-
ers and nonreaders of science news.

Such chains characterize most sys-
tems for communicating with the pub-
lic, but in nonscience areas they are
less clearly defined. One of the “laws”
of communication theory is that a chain
of this type is no stronger than its weak-
est link. Another is that, for the entire
sequential process to function with any
degree of fidelity between original in-
put and ultimate output, the adjacent
elements, or links, must be compatible
with one another. Since our concern
here is with the communication of in-
formation, ideas, and opinions—that is,
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of meanings—we might do well to look
into the degrees of semantic compati-
bility between the various units involved
in the science communication chain.

Kenneth Johnson made such a study
in 1961 (13). He selected 40 diversi-
fied specimens of science writing, rang-
ing from selections from Science and
Scientific American to selections from
Popular Mechanics and the Sunday sup-
plement Parade, and had these judged
by available groups of scientists, sci-
ence writers, newspaper editors, read-
ers of science news, and nonreaders of
science news. The judgments were
made in accordance with a set of se-
mantic differential scales (I4) espe-
cially selected for this purpose.

The study was designed primarily to
determine whether the various groups
in the communication chain used the
same semantic dimensions in judging
science stories. Agreement on this issue
would indicate that the various groups
had at least the same “frame of ref-
erence.” Disagreement on this funda-
mental point would be evidence of dis-
harmony, of “semantic noise” in the
system. To index this variable, Johnson
subjected the data for each group sep-
arately to factor analysis and then com-

pared the resulting factor structures for .

the various groups.

The results were most revealing. For
four of the five groups the sets of se-
mantic factors were highly similar. The
one group that deviated from this pat-
tern and exhibited a unique factor struc-
ture was the editor group. To cite one
example, whereas the scientist, science
writer, or science reader considered a
science news story valuable independ-
ently of whether he considered it
exciting, for the editor the judgments of
valuable and exciting were highly cor-
related. It appeared that, for this group,
what is exciting is good, almost by defi-
nition. Indeed, the dominant dimension
(as indexed by the relative percentage
of common factor variance) for the
editor group—the dimension labeled
“newsworthiness” by Johnson—corre-
sponded most closely to the dimension
of excitement or sensationalism for the
other groups.

Again, then, we find evidence of
flaws in the mediating apparatus. This
crucial mediator between scientist and
reader—the editor—may fail at times
because he differs from both in funda-
mental outlook. In a real sense he is
the outsider, removed in basic frame of
reference from the sources, from the
readers, and even from the nonreaders
of science news.
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This finding is given added emphasis
in another phase of Johnson’s study—

analysis of the stylistic characteristics -

and content attributes of the various
stories and of the ways in which these
attributes are related to the judgments
made by the various groups in the
chain. Johnson’s most telling finding
here was that, whereas the scientists
generally react more to what is being
said, the editors are largely affected by
how it is said. Here the science writers
showed a pattern more like that of the
editors, though less marked. For the
readers and nonreaders of science news,
neither style nor content seemed domi-
nant.

At least one additional finding in
Johnson’s study is worthy of note. Con-
trary to the rather general assumption
that readers are not necessarily inter-
ested in science per se but are interested
only in results and applications, the
study showed that stories that dealt
mainly with pure research were evalu-
ated more favorably than those that
dealt mainly with applications. This
finding held true not only for the scien-
tist sample but also for the readers and,
to a lesser extent, the nonreaders of
science news.

Language of Science Reporting

J. Robert Oppenheimer stated the di-
lemma of science communication suc-
cinctly when he said some years ago
that science is defined in words and
phrases which are “almost impossible
to translate” into conventional lay lan-
guage (15). Indeed, this is why the var-
ious scientific fields had to develop their
specialized vocabularies; the existing
language was inadequate for expressing
new concepts with the necessary spec-
ificity and precision. Nevertheless, the
problem of translation—not unrelated
to the general problems of C. P. Snow’s
“two cultures” (16)—persists.

Faced with this dilemma, science
writers have often resorted to the use
of standardized, shopworn phrases.
Typical is the use of a single, generalized
term to cover what, to the scientist, are
distinctively different things. In addi-
tion, possibly to “sell” their editors,
many science writers indiscriminately
use such clichés as “major break-
through” and “giant step forward” in
describing theory and experimentation.

The justification offered for the use
of such phrases is that they help attract
an audience and thus facilitate the
transfer of information from the scien-

tist to the public. Thus, they represent
important aspects of the mediator’s en-
coding activity. The significant question
for evaluation studies is whether they
really do further understanding. Under-
standing, as used here, has a connota-
tive as well as a denotative meaning,
since a significant part of what is to be
transmitted along the science commu-
nication chain involves judgments and
feelings as well as factual information.

A preliminary study in this area was
conducted by Edward Aebischer on
what he called “science-ese.” Aebischer
culled from various samples of science
writing expressions ordinarily used as
general descriptive phrases that are al-
so used with considerable frequency in
writing on a variety of scientific sub-
jects. Ten such phrases were isolated—
expressions such as exploring the un-
known, dramatic achievement, and bold
new theory. These ten expressions were
then rated on a set of semantic differen-
tial scales by a group of scientists, a
group of science writers, and a sample
of the public divided into three groups
—regular readers, occasional readers,
and nonreaders of science news—on
the basis of answers to a special ques-
tionnaire.

The first finding of note was that the
widest range of perceived connotations
and the sharpest distinctions between
the ten expressions were found in the
science writer group. There was sub-
stantially less differentiation for the
groups representing the public, the dif-
ferentiation becoming progressively less
as one proceeded from the regular-
reader to the occasional-reader to the
nonreader group. Interestingly, the sci-
entists tended to use only a single evalu-
ative factor, failing to make any other
distinctions.

Agreement and disagreement, be-
tween groups, in the range of connota-
tions for the ten phrases were also ex-
amined. When the judgments of the
scientist group were used as the stan-
dard, Aebischer found that the judg-
ments of the science writers showed
the highest agreement; he found little
difference in the degree of agreement
for the three groups representative of
the public. However, when the judg-
ments of the science writers were taken
as the standard, the judgments of the
regular and occasional readers of sci-
ence news showed the highest corre-
spondence with the standard; those of
the scientist, the next highest; and those
of the nonreaders of science news, the
least.

From this preliminary study, then,
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it appears that the general “science-ese”
units are most meaningful to the group
who invented them. They do appear to
play some role as communication de-
vices. However, they seem to be of
rather limited usefulness, (i) because
the scientist finds them to have limited
meaning, and (ii) because the scien-
tist and his audience read different
meanings into them.

Translation of Scientific Terms

A more direct approach to the basic
question of whether the special lan-
guage of science reporting contributes
to understanding is illustrated in a num-
ber of our investigations, originally con-
ducted by Malcolm Laing (I7) and
subsequently replicated in a variety of
situations. In these studies, specimens
of science writing were examined for
instances where a special scientific term
had been ‘“translated” into more con-
ventional lay language—for example,
particle accelerator into atom smasher,
nucleus into heart of an atom, and so
on. Thus, pairs of terms—each pair con-
taining a scientific word (or words)
and its allegedly more meaningful lay
equivalent—were isolated. Scientists,
science writers, science news readers,
and science news nonreaders each per-
formed two tasks: they matched terms
presented in two randomized lists, and
they rated each term, scientific and lay
alike, on a set of semantic differential
scales. It was reasoned that the match-
ing operation would provide an index,
admittedly crude, of general denotative
correspondence, while the semantic dif-
ferential data could be analyzed in terms
of relative similarity in connotative
meaning.

While the findings were not uniform
for all pairs of terms in all replications,
the evidence was clear enough. On de-
notative identification, all groups did
quite well, with the science writer and
the science reader groups somewhat
ahead. As for connotative judgments,
the scientist, science writer, and science
reader groups showed similar differences
in the meanings of the paired terms; the
nonreaders of science news displayed
considerably fewer differences, between
connotations of scientific and lay terms.
The regular science reader found most
of the original scientific terms at least
as meaningful as the lay terms. More-
over, his judgments for the scientific
terms were more similar to those of
the scientist and science writer than
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were his judgments for the lay terms.
For the nonreader of science the lay
terms were somewhat more meaningful,
but the differences were not large.

An implication of these findings is
that the writers may be writing more
for people who are not attending to
them than for their more regular read-
ers. This seems a strange modus operan-
di, and it appears even more strange
when we consider the results of our
other research on specialized news-
paper language, which demonstrates a
substantially different pattern for cate-
gories other than science reporting.

Consider, for example, a study deal-
ing with “sportugese,” the specialized
language of the sports page (/8). A
sample of newspapers was analyzed for
reports of basketball games, and the
verbs used in the report of each game,
along with the point spread between the
winning and the losing teams, were
noted. The list of verbs was then pre-
sented to groups of readers and non-
readers of the sports page and to a
group of sports writers, and each re-
spondent was asked to list what he
thought was the point spread in the
game referred to by a given verb. Thus,
we had a set of expected point spreads
for each group, and, of course, the ac-
tual point spreads. When the predicted
and the actual data were correlated we
found high and significant correlations
for the sports writer and the -sports
reader groups (r = .81 and .86, respec-
tively) but a low correlation (» =.33)
for the nonreader of the sports page.
The latter just could not relate the jar-
gon to the event, while the encoder
and his regular reader were both se-
mantically attuned to the situation and
to one another.

Similar studies on other phases of
special newspaper language—for ex-
ample, stock market reports and elec-
tion results—have yielded similar find-
ings. In each case there was clear evi-
dence that the communicator and his
specific audience had a common under-
standing of the jargon that was not
shared by the nonreader in the field in
question. Thus, for each of the special
kinds of newspaper content, with the
exception of science news, there is both
a specialized language and a select au-
dience that is expected either to know
or to learn the jargon. In the case of
science writing, on the other hand,
there seems to be a leaning-over-back-
ward to cater to the individual who is
not a reader to begin with, perhaps at
the expense of the regular reader.

The Science Writer

Of the various individuals in the
science communication chain there is
only one whose raison d’étre is his spe-
cific function within this process—the
newspaper or magazine science writer,
or his equivalent in the broadcasting or
motion picture industries. For the
others, involvement in the chain is at
best secondary to their principal pur-
suits. For this reason, if no other, the
science writer is deserving of rather
special scrutiny. Some of our studies,
while not restricted to this group, did
contain data particularly relevant to
the role and function of the science
writer as a mediator.

In the Johnson study (13), it may be
recalled, judgments of actual stories
were obtained from the various groups.
While the judgments of the editors de-
viated from the pattern for the other
groups, the judgments of the science
writers were highly similar to those of
the scientists and the science readers.
Indeed, when these data were further
analyzed, it was found that the science
writer group was closer to the scien-
tist, science reader, and editor groups
than these groups were to each other.
As compared to the general news editor
on this criterion, then, the science writ-
er emerges as the better mediator. In
part this may be due to the editor’s
lack of fit, but in part it is due to the
science writer himself.

Similar support for the science writer
as mediator is apparent in the Aebischer
study. With respect to judgment of
“science-ese” terminology, the science
writer is again the middleman between
scientist and science reader. However,
he is closer to the reader than he is to
the scientist. While this, too, may en-
hance his value as encoder for the lay-
man, it may also impose some barrier
between the news source (the scien-
tist) and the news carrier (the writer).

Two parts of the Laing project (17)
also focused on the position of the sci-
ence writer vis-a-vis the other groups.
In one phase of the study, scientists,
science writers, science readers, and
science nonreaders judged each other;
the results provided indices of mutual
perception. In another phase, each
group responded in terms of how they
thought each of the other groups would
react; the results provided indices of rel-
ative empathy. Again, on the basis of
these indices, the science writer emerges
as an appropriate mediator. In fact,.con-
trary to findings based on the Aecbischer
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data, here we find the science writer
and the scientist quite compatible se-
mantically—they agree in their estima-
tion of the distance between their views,
there is evidence of a kind of “empath-
ic bond” between them, and they
even agree in their estimates of the dis-
tance between the views of the science
reader and those of the scientist.

These various findings, considered
together, indicate that the science writer
is quite well suited to the role of medi-
ator between the scientist and the sci-
ence reader. Of course, such evidence is
restricted to similarity of connotative
judgments. But since semantic compat-
ibility may be considered at least a pre-
requisite for effective communication,
our findings do suggest that the science
writer can potentially fill this role.

Conclusions

There are obvious limitations to nor-
mative studies of the kind described.
Many of the studies dealt with special
content areas—for example, mental
health—and thus may not provide a
sound basis for generalization. Selection
of the various samples presented still
greater problems. In some cases, the
universe was so ill-defined (for example,
that of science writers) that conven-
tional sampling procedures were of
doubtful significance. There were also
limitations of subject availability and
funds. Thus, we tended to proceed on
an ad hoc basis, using more-or-less in-
tact groups where we could find them
—a group of scientists or a group of
science writers attending an NSF-spon-
sored seminar; news editors from papers
in the State of Wisconsin; and so on.

Even so, there is a notable consist-
ency in the findings as they relate to
flaws in the mediating apparatus of the
science communication process. We
now have some evidence other than per-
sonal and anecdotal accounts which
points to the gatekeepers of the mass
media as the weak links in the chain.
The television people have apparently
badly underestimated the public’s
awareness of, and information about,
mental health problems. Similarly, the
newspaper editor, who as we know can
exercise a good deal of control in the
processing of science news copy, ap-
pears to be out of tune both with his
sources and with his audience. Even the
special vocabulary may be misdirected.

Thus, a good deal of the science com-
munication problem may stem from

10 MAY 1963

ignorance about the science-reading
public—about who it is, what it knows,
what it really wants, how it should be
addressed. Because the specific science
audience has not been differentiated
from the gross audience, the same cri-
teria have been used in selecting and
handling science news and general
news. While the “exciting” may be an
appropriate criterion for the selection
of news stories about accidents, crime,
and economics (there is even some
doubt about this), it is not a good basis
for selecting science news. Similarly,
the “show biz” traditions of vaudeville
and Hollywood may still be relevant to
the Saturday night TV variety shows;
when applied to the Sunday afternoon
documentary they become frivolous, if
not downright disrupting.

Should the news media try simply to
please and maintain the present audi-
ence for science news? This audience
may be too small to justify preferen-
tial treatment in a system where the
size of the consumer audience and
other such market considerations pre-
dominate, although the available sur-
vey data suggest otherwise. Should the
news media concentrate on trying to
woo the present nonreader or nonview-
er of science news? Such an attitude is
one apparent explanation of much that
the media have been doing. The suc-
cess of this effort has been spotty at
best, and there is serious doubt that it
can ever succeed.

Perhaps it would be best to give up
the idea that the mass media can be-
come reliable disseminators of science
information, simply because they are
not equipped to supply such informa-
tion and their audience is not equipped
to handle it. For example, Thistle
(19) has estimated that, because of in-
herent barriers of semantics, security
considerations, competition with social
news, and other factors, only 0.0001
of what scientists know can be com-
municated to laymen. He may have
had tongue in cheek in offering this
estimate, but his point may be well
taken. A real understanding of science
on the part of the layman requires a
rich diet of content, and the public
media must necessarily offer a bland
one. ‘

Even so, the present system will
probably continue to present some sci-
ence news for some of the public some
of the time. Is there some way of im-
proving the system? There are indica-
tions in our research results that the
professional science writer has some

of the qualities needed for the role of
mediator. Certainly many of the better
science writers now fill this role with
distinction. Those who do, however, are
usually the ones who have been dele-
gated the gatekeeping responsibility—
who function as science editors.

Such individuals are few but not
far between; they are concentrated, for
the most part, on the staffs of metro-
politan dailies, weekly news magazines,
and the like. That we need to train
more good science writers is evident.
How they should be trained is another
matter. And back of that are the ulti-
mate questions of whether the media
executives will accept them and—equal-
ly important—grant them the appro-
priate authority. Perhaps the accumula-
tion of further research findings will
make those in key positions—scientists
and news-media executives alike—in-
creasingly aware of these problems.
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