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Article

Through which medium should science information
professionals communicate with the public: television
or theinternet?

CeesM. Koolstra
Mark J.W. Bos
Ivar E. Vermeulen

Science information professionals need to make choices through which media they want to communicate
with the public. In reaching large audiences outside the domain of formal diffusion of knowledge, the
choice may be between the old medium television and the new medium Internet. It seems that general
scientific research is focused more and more on the Internet as a favorite means for information
exchange and that the old mass medium television plays only a minor role. But when we look at (1) how
the public spends their leisure time on television and the Internet, (2) how effective these media are in
transferring information, and (3) how much these media are trusted as reliable sources of information,
the old medium television should still be regarded as the number one medium to be used for science
communication, although there are some limitations for its use.

Introduction

In the field of science communication more and nattention seems to be focused on the use of new
and interactive media to inform the public aboutalepments in science (e.g., Lederbogen & Trebbe
2003; Triunfol 2004) and to stimulate public engagement in scienag,(Matzat 2004 Miah 2005;
Nielsen 2008. Among the new media, the Internet has becomantbst frequently studied medium.
Whereas much attention is focused on the Intethetattention for the old medium television seems t
be declining. Of course, attention needs to bededwn developments in how the new media can be
used in communication in general and science conwation in particular. However, when science
communication professionals stand for the choicelwvmedium to use in their efforts to communicate
science, they should take into account how theipuiskes television and the Internet, and how dffect
these media are in exchanging information. Basecrapirical studies conducted in Europe (and in
particular in the Netherlands), the present arictues that the old mass medium television shsiilld

be regarded as the most important medium for seienmmunication, because (1) people use television
more frequently than the Internet, (2) televisienriore effective in transferring messages to tH#ipu
than the Internet, and (3) people have more trastelevision than in the Internet as a reliable
information source. Of course, as compared to thermet, the use of the old medium television for
science communication has its limitations.

Scientific attention for television and the I nter net

Scientists in general seem to focus more and nitert@an on the Internet as a favorite means tadessl

in information processing. A decrease in the sdierdttention for studies on television and anréase

in studies about the Internet can be illustrateth whe use of the often-used and well-known sdienti
database Web of Sciende. Table 1 shows that theirsnué studies in which television was a topic
gradually increased from the sixties to the lastade of the past century. Although the world’stfirs
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Years Television I nternet
1945-1960 1,205 0
1961-1970 2,448 1
1971-1980 4,015 4
1981-1990 4,956 29
1991-2000 8,118 13,208
2001-2005 4,704 21,221

Total 25,446 34,463

Notes. The search included three databases: SciencéoBitatiex Expanded (SCI-Expanded) starting from5l®bcial Sciences
Citation Index (SSCI) starting from 1956, and thmsA& Humanities Citation Index (A&HCI) startingdim 1975. The search was
performed on January 18, 2006.

Table 1. Number of studies in which television or the Internet was a topictbegrears on the basis of a general
search in the Web of Science.

“multiple-site computer network” (ARPAnet) was iotluced in 1969, studies in which the Internet
played a role were almost non-existent until 1980the last decade of the past century however, the
Internet became a commercial success and in thet dacade the amount of studies on the new medium
already surpassed the amount of studies on theettium television. Data of the present century show
that, until now, the number of studies about tiertmet is more than four times as high as the numwbe
studies pertaining to television. On one hand,ayrbhe argued that it seems reasonable to payvdiati
little attention to the old medium television asmpared with the new medium Internet, because tliroug
past research we know a lot about television’s arse effects and we know relatively little about the
effects of using the Internet. Although the Intérhas its specific characteristics which makesrnea
medium worth studying, other characteristics ofltiternet such as the use of texts, pictures andeso
are familiar because they can be found in olderiangach as books and television. In addition, iy e
questioned whether the present low attention arndists for the old medium television as compaoed t
the high attention for the Internet is congruerthviihhe actual situation of how many people in troeld/
have access to these two media, how much timeeist g these media, and the extent to which users
see these media as reliable sources of informafAonadditional question is which medium is most
effective in transferring general or scientificanfation. These questions, in which the old andnéng
medium are compared, will be answered on the hEfsempirical data collected in previous studies
about how the public acquires information in nomkeational, informal settings. Important to notéhiat

the analysis does not pertain to the question of tedevision and the Internet are actually usetha
field of science communication; the focus hererigtee possibilities or potentials that televisiod ahe
Internet offer to be used for science communicatioals. The analysis may therefore help science
communication professionals in their choice of vhhibedia to use as a means of promoting public
awareness, interest, and understanding of sciertéeahnology.

The use of television and the Internet by the public

Television is the first medium young people learuse when they start processing information. Long
before children learn to read, they have becomealae@nd experienced television viewers. The few
studies that investigated very young children’ergton to television (Huston, Wright, Rice, Kerkman
and St. Peters 1990 emish 1987: Lesser 1974 Valkenburg and Vroone 208have shown that when
children are four to six months old they alreadgwvglan interest in television programs. It seems tha
most (young) children like television viewing vemuch and, based on time-use data, it is the most
popular medium among children worldwide. Why igtdion so popular among children? First, there is
a basic and practical reason: A television setvé&lable in almost every household. Second, teilewis
viewing is a well-established and primary familytigity. Most parents stimulate their children totala
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television and when parents are busy and havemett interact with their children, the medium fen
used as a cheap and readily available baby siitérd, watching television is learned easily. lrctfa
when compared to older media such as books, aneérnewedia such as computer games and the
Internet, the television set can be used withcainieg. Compared with listening to radio and/or imus
an activity which can also be done without learnitedevision viewing satisfies children’s exploring
tendencies in a more complete fashion, becausméaéum provides moving and changing pictures and
colors, in addition to sound. Finally, by the timieildren can understand most television contemty th
watch TV for the same frequently chosen reasorsda$is: to pass the time, to relax, for arousal, fo
companionship, to learn and to forget (e.g., RUT7?% 1979%). Most studies on the “uses and
gratifications” of the different media have showmattchildren choose television as the most satsfiac
medium for each of the specified functions (e.t4agnens, Kokhuis, and van Summeren 28Rubin
1994%). It may be predicted that television will staythumber one medium for children between the
ages of 0 and 12 until a new medium is introdud¢ed incorporates the same attractive charactexistic
the audio-visual medium has now (see for a morensite review on science television for children,
Koolstra, in pres$).

There are indications that the use of televisiosoimiewhat less frequently among high school stgdent
between the age of 12 and 18 (e.g., Beentjes, KapMarseille and van der Voort 2081 Apparently,
at that age period television gets competitiont®y computer used for chatting, surfing on the heéer
e-mailing and playing games. Nevertheless, althdatgvision is used somewhat less frequently in tha
age range, high school students in Europe as wéile United States still spend much more leisiane t
watching television than using their computer foe tinternet (e.g., Beentjes et al., 2pRoberts,
Foehr and Rideout 208%. Among adults television is by far the number omedium, and the leisure
time spent on television viewing is extremely higimong older persons. In contrast, not many older
people use computers or the Internet, becausenhtingy/not grown up to learn to use the new medium.

The conclusion is that, when people grow up, tlieneédium television will always have a head start
because it is so easy to use. On average, chimtdnadults spend much more leisure time watching
television than using the Internet. And becauseethee still generations of people who did not grgw
with computers, older persons almost never uséntieenet, whereas they are heavy television viewers
As an example, the most recent reliable statistic¢elevision and Internet use in the Netherlands
indicate that Dutch people spend on average 12ushmer week watching television, whereas only 0.5
hour per week is spent on using the Internet (Becdnd Verhoeven 2005Huysmans, de Haan and
van den Broek 200%. Of course, it must be noted that the above raeati figures about the use of
television and Internet pertain to how much timepe use these media in their leisure time. When
working hours are also included in the statistibe, mean number of hours people use the Intenmet, i
particular e-mail, is much higher than the numiddraurs the Internet is used exclusively in leistimee.

Public accessto television and the I nternet around the world

Although rough estimates that were made a few yagosindicated that the new interactive media are
more expensive than older media (e.g., van Dijko199it may be that nowadays television and Internet
use are almost equally expensive. The costs oéapctelevision set and computer start both at adb@it
Euro. In many countries where Internet access &lable, people have to pay comparable prices for
access to cable television as for Internet ac¢¢@sever, many more people in the world have actess
television than to the Internet. Although reliabled recent worldwide statistics about the penetnaif
television are not available, the World CommunmatReport (UNESCO 1999 indicates that people in
industrial countries have only three times as machess to television than people in developing
countries (respectively, 524 and 145 per 1000 iithats have access). In the case of Internet access
there is a much stronger digital divide betweenrtble and poor continents with the biggest diffex@n
between North America and Africa with Internet a=céor respectively 67.4% and only 1.5% of the
population in 2005k({tp://www.internetworldstats.com/stats.fjtm
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Information processing through television and the Internet

Whereas on the one hand television is sometimésizeid for its possible negative effects on school
performance (e.g., Dorr 1986Koolstra, van der Voort and van der Kamp 189Pool, Koolstra, and
van der Voort 2008), the other side of the coin is that media congmaristudies have shown that the
medium should be praised for its positive effectsregard with information processing. The media
comparison studies have investigated how well semment messages are processed and recalled when
presented through different media. Although theimedmparison studies may be criticized on thesbasi
of questionable ecological validity (Eveland, Sea Marton 200%) and on the fact that some media
characteristics are difficult to compare, researsiave in most studies tried to make the compadso
valid and fair as possible (see for a review, Besnand Walma van der Molen 1997 Most media
comparison studies examined through which medigofial or news stories were recalled best. The
stories were presented through television (audsoal), text (print) and/or radio (audio). When gahe
recall was measured through (a) free recall ofstey line, (b) cued recall, or (c) picture arramgat,

TV groups scored almost always better than radigrort groups (e.g., Beentjes and van der Voort
199 Greenfield and Beagles-Roos 1888Valma van der Molen and van der Voort 280The
superior recall of television information is congnii with Paivio’s (197%) dual-coding hypothesis,
which states that audiovisual information (TV) tsered in memory with two separate but associated
codes (visual and verbal), whereas text-only infatfam (print or radio) is stored with a verbal code
only. Because the visual and verbal codes can indtpendently serve as retrieval cues, audiovisual
stories are easier remembered than verbal stories.

Until now not many media comparison studies hawduded the Internet as one of the competing
media, but there are indications that informaticcpssing through television is also superior to
information processing through the Internet (eijkstra, Buijtels, and van Raaij 208% There is in
fact evidence that in most cases learning frominikernet is highly comparable to learning from bsok
(Eveland and Dunwoody 208 Internet users and book readers can of courseeps information in
their own tempo, whereas television viewers neeiltow the pace set by the producers of a program.
The possibility of processing information in onewn tempo is often mentioned as a prerequisite for
good learning, because it leaves time to think aldifficult information that is processed. Because
television does not provide that possibility, thedimm may be criticized for its high tempo and kival
way of information processing (e.g., Postman £§8Salomon 198%; Winn 1977%. Nevertheless, the
outcomes of the media comparison studies suggastdtevision’s disadvantage of a set tempo while
processing information is overruled by the advamta§ the moving images that are more easily
remembered.

It must be noted that some content of the Intersiath as streaming video, is highly comparable to
television. However, because most Internet sitesiso of text pages and illustrations, the comparis
with books applies most. An advantage of the Irgeas compared to television is the possibility of
interactive communication. Whereas “interactivity’ regard with television is often limited to tele-
voting in the case of specific entertainment prowgge.g., Eurovision song contest and Big Brother),
there are more interactivity possibilities for Imtet use. Examples are that Internet users caneseml|
messages, engage in chat sessions, change thataoinpaiblicly accessible websites (e.g., Wikipgdia
and participate in news and discussion groups.ofitjih it may be suggested that most of the actsviife
Internet users pertain to pleasure (entertainmanijusiness, the medium also offers possibilitethe
context of science communication such as visitinine museums, searching in (scientific) databases
and catalogues, participating in distance educatind publishing in electronic format.

An additional strong difference between informatfmocessing through television and the Internet is
that Internet content is always available wherebeyision viewers are dependent of which prograras a
broadcast at what time. In the comparison of inftiam processing through television and the Intieitne
may be concluded that the possibilities of the rimge are immense and diverse, whereas those of
television are limited and uniform. However, be@us practice the Internet is predominantly used fo
surfing, it is not clear whether the rich posstl@k of the Internet will get more popular amongrss
than they are now. Until the media convergencenloadully taken place—the availability and quality o
watching “television” through the Internet is stithited—it may be assumed that television will be t
most popular information source (see also BroedadsVerhoeven 2005. Once the full convergence
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has taken place, the discussion about which mediuhe best or richest information source will opan
into a discussion about the pros and cons of aislialversus textual information.

Trust in television and the I nternet asinformation sour ces

With regard to information in general, a recentdgticonducted in 2005 by one of the big Dutch
newspapers Trouw) showed that 84.2% of the respondents in the stindsted television as an
information source (Meer vertrouwen in media 28D3n addition, almost half of the respondents (39%
chose television as the most important informasonrce, whereas only 7% chose the Internet as the
most important information source. These resulésiarline with a recent American study (Princeton
Survey Research Associates 28pthdicating that 61% of the respondents choseititn as their main
source of information, whereas 11% chose the l|eterBecause the survey was conducted among
Internet users, there is no doubt that the higingadf television would have been even higher amang
representative sample of the American people.

With regard to scientific information in particulasome studies have investigated whether the public
sees television and the Internet as important esufor conveying scientific information. One is a
Eurobarometer survey in which exactly this questias asked to people from 15 European countries
(Eurobarometer 208%. Respondents classified the importance of sixrcasu of information about
scientific developments on a scale of 1 (“the mpgiortant”) to 5 (“the least important”). By adding
together the high marks (1 and 2), the resultscatdd that television was judged as a very impbrtan
medium for scientific information (60.3%), whereth® Internet was judged as much less important
(16.7%). In between television and the Internetpress scored 37.0%, radio 27.3%, school or urityers
22.3% and scientific journals 20.1%. It must beeddtowever that among the youngest respondents and
those who were still studying the preference fer ltfiternet was higher (29.1% and 33.1%, respegjivel
than for the complete group.

With regard to the perception of media effects, tiwst recent Eurobarometer survey (Z8pShowed
that 83% of the Euro citizens believed that televisiand radio) reporting on science has a positive
effect on society. Questions about the expectaxtesfiof the Internet were not asked.

Conclusions and discussion

It may be concluded that television provides maagspilities to science communication professionals
as a medium to be employed. Particularly from tieevvthat for most people processing of general and
scientific information takes place in their leistirae, and television is the most frequently usesiinm,
television should be included in the choice of sce&e communication professionals when they aim to
promote public awareness, interest, and understgniti science and technology. Of course, when
people watch television in their leisure time, stin most cases not primarily aimed at processing
scientific information but predominantly used fortertainment and general information. Nevertheless,
especially because many groups in the public magmseek scientific information through any other
medium, television provides ample possibilitiegét people acquainted with scientific content. derd
analysis made by Merzagora, Millington, and Scamd@h pressf has argued that many popular
fictional drama series draw on science and teclyyodmd they may therefore have a powerful impact on
a large audience. Examples of these drama sege€%iIr (Crime Scene Investigation), Smallpox 2002,
E. R. (Emergency Room), and RIS — Delitti Imperf@iterzagora et al., in press). The most important
conclusion of the authors is that the public petiogpof science is often implicit and/or unintemto,

and because TV drama has the potential to reaatge &nd undifferentiated audience, this fictidoan

of television can be seen as a challenging newreida be used in science communication.

Until now, the Internet is not as popular among plblic as television: Much more leisure time is
spent on television use than on Internet use. ttitiad, when people are asked which medium is their
most important information source, television isnt@ed much more frequently than the Internet. As
discussed before, the strong lead of television disgppear in the future, because there is evidérate
the younger generations use and value the Interaet than older generations. But our estimatidhas
a future in which people on average spend moraeif teisure time on Internet use than on telewisio
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will take at least 5 more years to come. Until theernet is technically developed to provide a wide
choice in high quality movies and live broadcastsnews and entertainment, television will be the
number one medium for most of the public. This doesmean, however, that the Internet should be
neglected in science communication. People whaniiaieally search for scientific information use the
Internet frequently and the medium offers many joiéges to find a broad scope of background
scientific information. A big advantage of the Imtet is that looking for information can be donaay
time of the day. But a disadvantage, also recognigelnternet users, is that much of the informatm

the Internet is of dubious quality and reliabilgzg., Trumbo, Sprecker, Dumlao, Yun and Duke 2901
And, as stated before, the Internet is not yetdisteed as an important medium in developing coesitr
which decreases the possibility to use the Intémeforldwide science communication efforts.

A limitation of the present study is that most loé tevidence presented here is based on findings fro
European studies. It may be suggested that Eusopemewhat behind in developments in media use as
compared to the United States. It may be trueribat media like the Internet will displace older riaed
such as television sooner in the United States itdfurope. The few American studies on media use
that were reported here, however, indicate thatasays among Americans too television is still the
most frequently used leisure time medium. Anotlraitdtion of the present study is that it focuses o
two of the most popular media in the context oesce communication. There are of course various
small-scale methods through which science can benmumicated in an effective and interactive way.
Examples are science exhibits, public debates atmemce, and science centers. The advantages# the
means of exchanging scientific information is tkia#y are more interactive and more personal than
television and the Internet. They will therefore dlso more effective than the old media, although i
must be noted that until now studies in which tfieativeness of the different methods is companed a
scarce. The biggest differences between the snail large-scale methods used in science
communication are the size and the level of involgst of the audiences that can be reached. Small-
scale methods such as science exhibitions attnzait audiences of people who are interested imseie
from the very start. Mass-media methods such amtkenet and television have much bigger audiences
of which many people may have no interest in s@aiall. The present study indicates that telewign
particular is an important medium to initiate atichslate the interest in science, because it mappex
people to scientific information in an unintentibmgay. Once television gets people get interested i
science, they may explore other means of informagixchange such as the Internet and science centers
and exhibitions.
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