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While other industrial conntries beef up
‘thelr science education, and American sci-
ence and engineering enrollments decline,
most Americans encounter science every
night on television. That encounter, how-
ever, is not with scientists, edugators, or
even science programs. Science news and
science programs are few and far between,
"and most Americans avoid them. Even the
-most popular regular program attracts only
seven to ten percent of the viewing audi-
ence. That may account for over five mil-
" lion people, but such programming is still

far from being the major daily source to-

cultivate public conceptions of and at-
titudes toward science. That source is gen-
_eral entertainment (mostiy dramatic) pro-

gramming, which consumes the bulk of -

* viewing time of those living ip America’s

75 million households with television sets.

A recent report of the U5, - Department
of Education and’ the National Science
Fouadation to the White House wamedof a
“trend toward virtual scientific and tech-
nological illiteracy.” But illiteracy of any
kind is no Jonger 2 question of cultural lack
or lag. Americans are exposed to more
soience-related material in dramatic form
than any other people in history, The ques-
tion is, what kinds of conceptions and at-
titudes are cultivated by that massive dis-
charge of vivid messages and images into
the- mainstream of the common symbotic
environment? Whit contribution does tele-

vision make to public understanding (or
misunderstanding) of science? What are the

consequences for the general cultural con-
text in which science and techeology de-
- velop, occuputionat choives are muade, and
infonipationil efforts are conducted? We

attempt here w provide a prefiminary as-
sessment of that context aml to suggsst
some answers to those questions. A more

Aefinitive account will have to await a

broader study now in preparation.

This study was conducted as part of
our ongoing research called ewltural indi-

* cators. The research design consists of two

interrelatad parts: {1} message system anal-
ysis—monitering the world .of television,
and (2} culiivation analysis—determining
the conceptions of social reality that tefevi-
sion tends to foster. in differeat gmups of
viewers. .

Message systems analvsn hegms by
selecting an annual weck-long sampie of
prime-time {8 to L1 p.m., EST) and week-
end-daytime (8 2.m. to 2. p.m. on Saturday
and Sunday) network dramatic program-
ming. Each program in the sample is video-

taped, logged, and placed in the videotape

archive.. Message analysis datu are gener-
ated each year by analyzing each of these
programs according to an exiensive re-
cording instrument. In this data-gathering
phase of the research, each program is
coded by two independent pairs of trained
observers who make detailed, objective
records about different aspects of program
content. Each program. i coded twice ¢by

" sepurate coder-pairs) so the -reliability of

each item in the recording instrument can
be tested. The p'nigram data come from 814
prime-time and 606 weekend-daytime
drumatic netwaek programs in the falf sam-
pies of each year from 1969 to 1979 and

two sampies in the spring of 1975 uand .

1976. Data on 1833 prime-time and 1144
weekend-duytine chamcters come trom
suraples broateast between 1973 and 1979,
{The character analysis is based on 2 smal-

“ler sample because the eoding of discrete

accupations was a0t incorporated into the
mstrument ustil 19730 The evitivaton.
analysis comes from the Gengral Social
Survey of the Nativnal Opinwn Research

0147-20118110501 0074802 001
) 1981 Transachon, inc

Center concerning respondents’ confidence
in the scientific community.
. Inmedia tenns, science is bad news but

‘ 2ood drama. Science is the subjcct of about.

one percent of all.newspaper items (puzzles
and roroscepes ciaim three times as much).
and even that small percentage declined -
during 1970s. On television, hiowever, sci-
ence and technology themes appear con-
sistently in about holf of all dramatic ner-
work programs, and their frequency in-

creased during the 1970s. Supemnatural and

occult themes on television were abowt -
one-third as frequent as scivnce themes, in
cortrast to their mtio in newspapers. .
More specifically, six out of ten prima-
time and seven out of ten weekend-dayume
(children’s) programs involve z theme or-
aspect of life explicitly and unambiguously
refated .to science, lechnology, or en-
gineering {as we define science). Since the -
average viewer spends thitty hours a week
in front of the television set, and a third of
that viewing is of prime-time dema. at.
least one houwr of cach weekday evening’s

-viewing includes programs.that. involve

science. No other cuitural or educational’
soirrce comes close to presenting thar mag-
nitude of exposure. '

Scicnce is the main focus of four percent
of prime-time and mine percent of week-
end-daytime {children’s) propmms. Sci:
ence has ranked consistently in the frst ten ©

“.-of a list of twenly-one television themes,

The eleven-year average places scicnce

- seventh, after the themes of sex. homne,
vinlence, business, money, and enterwin. -

ment {in that order).
Science is not limited to any panicular

- genre, althongh it is stightly more frequent

in serivus amd action dramas i in come’
edies. Consequently, it is also maorm hikely
to be associated with violence. Thee may,

" in fact, be a special allinity beyween sci-
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ence and violence on television: they occur
together about ten percent wore frequently
than either occurs by itself,

When science is a theme, the place of
action is- more likely 10 be outside the
United States andfor in the tuture than

when' science is not involved, In fact. tele- .

vision drama has no “*future”” ‘without sci-
ence playing a significant role in it; every
program placed in the future features sci-
ence prominently. All strange locations in
. space and/or time account for about one-
third of the science-related programs. sug-
gesting the exotic and dangerous aspects
of the dramatic image of science. Other
themes most clearly related to science are
those of nature (including natural disas-
ters), affairs of state and the mass media,
foreigners and minorities, illness, and
drugs. Most of these manifestations appear
even more frequently and in more exagger-
ated forms in weekend-daytime (chil-
dren’s) programs.

Although science is a frequent theme of
televisicn drama, the scientist is a rela-
tively rare and specialized dramatic
character. The typical prime-time viewer
-encounters science and technology every
night but a scientist only once a week, and
a scientist playing a maior role once every
two weeks, Scientists comprise less than
onc percent of prime-time working
characters. This proportion is less than half
of the comresponding percentage in the U.S.
labor force. (Women scientists as dramatic

. characters afe, however, overrepresented
on television compared 1o their tiny actual
percentage in the country and to the small
proportion of working women in the world
-of prime-time drama.} By comparison,

television doctors and other health profes-

sionals number over seven times their real
percentage of the population.
Underrepresentation of scientists in tele-
vision drama means a sharply delineated
and limited chgracterization and a relative
restriction of the range of activities. Al-

scientists” aggregate personality profile,
also pencrally positive, shows them, in
comparison to hcalth professionals and

other characters, to be relatively less at-

tractive, tair, sociable, warm, tall, young,
or peacctul—but very smart. On weckend
children’s programs they were also judged
to be less rationu] and stable and much
more violent than other characters.

We know from our and other studies that
living and teaming in the world of televi-
sion, as most Americans do, tends to culti-
vate cerntain conceptions of reality. What
about science and scientists? The evidence,
fragmentary and suggestive as it is, comes
from some related investigations and our
cultivation analysis. '

During the 1970s there was some change
in the general public’s fevel of confidence
in the scientific community. Tom W.
Smith's analysis of the National Opinion
Research Corporation (NORC) General
Social Surveys from 1972 to 1978 revealed
that the proportion of respondents who ex-
pressed ‘*a great deal of confidence’" (ver-
sus only some or hardly any) in the scien-
tific community showed an overall, though
not steady, decline. B

According to Amitai Etzioni and Clyde
Nunn, who examined confidence in science
from 1957 to 1973 in “*The Public Ap-
preciation of Science in Contemporary
America,”” the loss of support for science
has occurred most among politically
weaker, less-informed, and less-educated
groups; but Nunn argues elsewhere that the
public’s image reflects not so much rejec-
tion as umbivalence. Still, as noted by both
Allan Mazur and the National Science
Foundation, while absolute fevels of confi-
dence in science may be declining, the
relative ranking of science, compared to

twelve other institutions, has actually im- -

proved. only medicine gets a higher confi-
dence rating. Jon P. Miller also stresses the

relatively taverable rating. Thus, it seems

likely that, in overall terms, the- public’s

Although science is a frequent theme of television
drama, the scientist is a relatively rare and specialized
dramatic character.

though positive portrayals outnumber neg-
ative, among the handful of scientists
depicted fewer are youthtud and involved in
romance or family, and more are dangerous
and headed tor ultimate failere, than are

medical and other comparable profession- .

als or the general character population. The

diminishing confidence in the scientific
community is symptomatic ot loss of faith
in most institutions. Relatively speaking,
confidenice in s¢lence may even have im-
proved. But television did not enhance the
mage.

For large numbers of people, television

IS

drama is the primary or oaly source of in-
formation about scicnee and scientists, Gur

_ preliminury anatyses of NORC's General
Social Survey data (from 1975, 1977, and
1978) supgest that amount of television
viewing may be negatively related to peo-
ple’s level of confidence in the scientific
community, particularly among certain
groups of respondents.

Let us first look at the association be-
tween amount of television viewing and
confidence in thirteen major institutions {in
descending’ order of general confi-
dence--medicine, the scientific commu-
nity, banks and finance, the military, edu-
cation, the Supreme Count, organized reli-
gion, the press, major companies, the
executive branch of government, Con-
gress, television, and organized labor).
According to simple bivariate patterns (the -
tables for these and other data have not
been included because the text of the article
is sufficiently explanatory), greater
amounts of television viewing tend to go
with greater confidence in the people who

. run most social institutions. With regard to

these thirteen institutions rated by NORC
-respondents, heavy viewers are more likely
than are light viewers to have *‘a great
deal’” of confidence in the people running
.eight of them (medicine, the military, edu-
cation, organized religion, the press, Con-
gress, television, and organized labor);
seven of these relationships are significant
(excluding Congress).

Of all thirteen, only two show significant
overall negative associations with heavy
viewing-—major companies and the scien-
tific community. The negative association
between amount of viewing and confidence

*in the scientific community is particularly
noteworthy because it is the second-high-
est-rated institution. -While the overall
negative association between 1elevision
viewing and confidence in science is not
enormously powertul, it is monotonic and
significant: 46 percent of light viewers,
compared to 42 percent of medium viewers
and 39 percent of heavy viewers, have “*a .
great deal” of confidence in the scientifie
community. '

This relationship takes on a variéty of
different and interesting forms within dif-
ferent subgroups of respondents. The
baselines and the intensity of association
manifest wide fluctuations across different
groups. Some of these variations within
groups may be explained by a process we
catl mainstreaming, Mainstreaming im-
phies that dilferences among groups deriv-
ing from other fuctors may be reduced or
even disappear among heavy viewers, -
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Groups who share the mainstream view
(i.e., a relative commonality of outlooks
cultivated by television) will otten show no
association between amount of viewing and
a given outlook or perspective. But strong
relationships may be tound for those

groups whose light viewers do nor share

that outlook. Thus, cultivation mav often
imply a convergence into a more homoge-
nous mainsiream, rather than absolute,
gcross-the-bourd increments.

Figure | presents a grapizie iflustration of
the concept of muinstreannng, It shows the
telationship berween amouni of viewing
and' degree of confidence in the scientific
community, broken down by respondents”
age and income levels. We sce tha all
viewers in certain subpronps—okder and
lower-income respondents—are much fess

.
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Television Viewing

likely than their counterparts to report
having a great deal of confidence in sci-
ence, They are already in the mainstream,
These groups show virtually no assoctation
between degree of confidence in science
and amount of viewing. But other sub-
groups whose light viewers have more
confidence in science—younger, muddle-
aged, and middle- and- higher-income re-
spondents—show negative, monotonic,
and significant associations with viewing.
Clearly, television brings them into the rel-
attvely mistrusttal mainstream.
This puiters holds also in wrms of roce
Non-white light viewers are A likely to
express conlidewe in the scientitic com-
munity and non-white heavy viewers show
no evidence of cultivation. For whites, on
the other hand, heavy viewing goes with a

! —
Medium Heavy

decrease in the level of confidence in the
scientific community,

This association is essentinlly the samie
for both males and females, although
females have less confidence in science
than:do males at every viewing tevel. The
relationship is stronger among cccasional
newspaper readers than it is dinony daily
readers. Although the relationshp remains
negative and significant even tor daily
newspaper readers, 1 is possible that nows-
papens present a sontewhat diftferent image
of science than does television, and that
thig alternative information dimimishes
tefevision cultivation.

Cantrebling for education reduces calti-
vation to small and nop-seoilicant pro-
portions, But it would be a mustake to con-
vlude that television viewmng has no e
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those hetween 18 and 29,
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tstionship with confidence i the scicatific
comunily after education is taken into ag-
count. On the vontrary: multiple controls
within the low- and high-education groups
reveal o number of specifications, persis-

tent associstions. and discrete instances of

mainstrcuming, .
Two of these are paricularly notewor-
thy. Among college-educated respondents,
the association between viewing and de-
gree ol confidence in science is negative,
monotome, and marginaily significant for
females. and
those with high incomes. Two of these

nstitutions, Specifically, sincz (1Y heavier
viewing s often associkted with higher in-
stitutinal contidence: {2) heavier viewing
ts olten associated with lesser confidenee in
science: and (33 higher confidence 1n sei-
ence i:uc-\ with higher gencral institutional
conlidence, then contralling for peneral
aricntation to a variety of social instiiutions
should increase the negative association
between viewing and contidence in the sci-
entific community.

In order 1o assess this notion, we added
up the confidence levels of all of the insti-
tutions rated by respondents, except the

The image of science on television, although mostly
benign, 1s linked with future, fantasy, and danger.

subgroups—those between 18 and 29 and

- those with high incomes---are among those

with relatively high levels of confidence in
sciercg, as light viewers. They are out of
the mainstream, and consequently show
stronger evidence of cuitivation. '

“Thus, rarher than pointing to sputicus-
ness, education level leads o speciticarions
of cultivation. Among those who did not
attend coliege, the association remains
negative and significant for those with
miedivm incomes and those betwzen 30 and
54 years old. In the nen-college group, the
younger, non-white. and iower income re-
spondents 'who are light viewers have the
lowest confidence of all, yet thev all show
very slight positive and monotonic associa-
tions with television viewing. Although
these are nen-significant, the trend is con-
sistent with mainstreaming. Heavy viewers
in those groups with the highest levels of
confidence in science tend to show evi-
dence of the cultivation of a negative
image, while heavy viewers in those
groups with. the fowest degree of confi-
dence show slight signs of having a more
confident perspective—evidence of posi-
tive cultivation. Both groups of heavy
viewers are in the relatively homogenous
mainstream.

One final comparison provides a par-
ticularly vivid illustration of this concept.
We noted above that the reiationship be-
tween viewing and confidence in the scien-
tific community might be better understond
in terms of the larger context of public
confidence in other social institutions. Jt
seents reasonable to supgest that the re-
fationship between television viewing and
contidence in science may be mediated by
one's gencral degree of contidence in other

scientific community. These twelve items
seem to form a reliable measure of general
confidence: the irternal homogeneity
{measured by Cronbach’s alpha) is a quite
acceptable .77. We then divided the sample-
into those who scored low and high on this

index and conducted our usuval analysis of”

demographic subgroups,

We found that general level of conﬁ—
dence in institutions doss make a large”
difference. Among those who have little
corfidence in the péople running mest in-
stitutions, there are aimost no relatioaships
between amount of viewing and confidence
in the scientific community. While most of
these relantonships remain negative, only

two are significant. Among those with

more confidence in general, television
viewing has strong, consistent, and signifi-

cant negative associations with confidence

in science. In many cases, the subgroup
with the most positive general orientation
shows the strongesl negative association
with science (i.e., mainstreaming). Even
subgroups who showed no overall relation-
ship (e.g., older respondents, fow-income
respondents) kere reveal significant nega-
tivé patterns. .

These findings suggest that some of 1ele-

vision's dubious imagery may be reflected

in viewers® levels of contidence in the sci-
entific community. Generally, the groups

that terd to be the most mistrustiul of sci-

ence, those who are already i the teicevis
ston mainstream, -show the least evidence
of cuitivation by the fclevision image. in
fact, viewing may actually improve exees-
sively Jaundiced and alienated vutlooks on
science, On the other hand, the groups on
which public institntions depend most for
supportishow the greatest indication of an

4

association hetween television viewing und
less confidence in science. These are the
yaunger, hetter-educated, wmiddle and
higher incrame, and gencraily confident
grougs, those that usually provide the bulk
of interest m and support for science. As
long as members of this group watch little
or no television, their confidence in the sci-
entific cominunity is the highest of all
sroups. But that confidence level declines
among those members of these same
groups who watch more television. The
heavy viewers in the otherwise supportive
group joir the television mainstream where
the- generally more mistrustiul and alien-
ated are found.

This pilot study has found reasons for
concern about and further investigation into

_images of, and viewers' understanding of,

science. Television is the “*wholesaler” of
most images, inciuding that of science. The
image of science, although mostly benign,
is linked with future, fantasy, and danger.
The image of the scientist, although again
largely positive, is a relatively rare, lim-
ited, and—compared to that of other char-
acters—strange and forbidding image.
Steady exposure to these images confirms
the suspicion and mistrust of those who al--
r¢ady harbor such feelings. However, the
groups most positively inclined toward sei-
ence appear to be the most susceptible to
ihe retatively negative images prosentad on
television. Television, on the whole, seems
o make few friends for science but may
confuse and alienate its potentially -most
likely students and supporters. We may
have a serious national problem standing in
the way of better understanding and sup-
port of science, a problem that merits far-
ther, broadér, and more definitive investi-
gation.[J ’
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