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ABSTRACT

Radio broadcasts with phone-ins in which the public can interact directly with scien-
tists in the studios can represent a very useful tool for analysing public understanding of
science. An in depth analysis of the listeners' questions and of the scientists' reactions -
despite the obviously low statistical relevance - can provide important clues on the
spontaneous and emotional components of the attitudes of the citizens toward science,
and of the attitude of scientists toward citizens' concerns.

As an example of the opportunities such an approach may offer, a series of live radio
broadcasts on radiation and its applications (the first three transmitted in Italy in No-
vember and December 1998) is presented. Each broadcast involved an introductory
presentation by two or three invited scientists, followed by phone-ins. The questions of
the listeners are analysed and commented. A strong need for a deeper understanding of
the methodological principle of radiation research seemed to emerge. The broadcasts
also stressed how the need of an interaction between scientists and the public is at least
as urgent as the transfer of information to the public.

In the future, the same approach will be extended to other fields of science and to
other radio channels, with the aim of designing a methodology for the exploitation of
specific features of radio broadcasts for promoting the dissemination of scientific cul-
ture.

1. INTRODUCTION

Among mass media, a local radio has several characteristics that tend to enhance the
sense of friendliness and belonging - essential to any true communication. There are
several reasons for this: mainly, the radio is often perceived as an additional "voice in
the family", it does not require our complete attention but can be a part of the environ-
ment, and keeps company instead of being a mere source of information, etc. A local
radio can therefore be a kind of non-intrusive neighbour, easy to turn to, either for a
chat, or for discussing some vital problem.

Some radio stations or networks allow a direct contact between the listener and the
conductor. Through phone calls, listeners can ask for a favourite song, answer a serious
or a jockey quiz, state an opinion, ask a question, communicate with each others, etc..
Radio Popolare di Milano (see section 2.1), since its birth in 1976, has been concerned
with this form of access and with keeping an ongoing dialogue with and among the
audience. Indeed, it devotes a large fraction of the daily schedule to the participation of
the listeners, which is direct, spontaneous and not filtered by the conductor who has no
way of knowing in advance who will be on air.
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The freedom of access is very valuable when dealing with science related topics. Re-
porting science in a radio broadcast is not an easy task: "Science is usually presented as
a continuous, coherent, concrete activity [...]. Science does not like superficiality, trivi-
alization, or talk of 'breakthroughs'. In its nature, broadcasting is episodic, fragmented,
ephemeral [...]. This mismatch between the demands of science and the ability of
broadcasting to meet them creates many profound problems in communicating the sig-
nificance and excitement of scientific discovery to a lay audience."1*. But, in a radio
programme on science, "good broadcasters will rely heavily on analogies to stimulate
the imagination. It is not a very precise way of communicating, but it can be very
evocative"2). A radio broadcast has therefore many limitations and many advantages: for
our purpose here, it can represent a possibility for the listeners to express their feelings
about science, emphasising the emotional aspects rather than the rational aspects of their
personal relationship with science.

Indeed, one of the main problems concerning science communication is a two-sided
gap between the scientist and the public. On one side stands the public, for whom the
scientist speaks in an arcane and barely understandable language from an unreachable
research laboratory, in a separate world. This leads to a perception of the scientific work
as the main source of problems associated with modern life-style, or, even worse, to a
loss of interest in scientific issues (as if they were not driving changes so forcefully). On
the other side stands the scientist: quoting the French physicist Jean-Marc Levy-
Leblond, "If science communication is so inefficient, couldn't it be because it answers
questions that were never expressed by the 'public', instead of grasping the real ones -
even if their meaning may be confused and mostly implied?"3*. As a matter of facts, the
occasions when a scientist can have a direct contact with the public, and be exposed to
questions, comments or criticisms, are very few both for the science student and for the
professional researcher. Moreover, the highly demanding effort to devote time and
thought to the communication of one's scientific work to the general public, is often not
sufficiently rewarded by the scientific community itself. This is particularly true in It-
aly, characterised by a traditionally humanities-oriented culture and a lack of university
programs devoted to science communication (with the exception of the newly created
Master in Science Communication in Trieste4*), but can be extended, with various cor-
rections, to other European countries, among which the activism of British scientists in
taking part in public debates is the only notable exception.

A scientific communication event where the interaction between the scientists and
the public is possible (such as a conference or, as in our case, a radio broadcast with
phone-ins), should therefore aim at making both sides willing to get better acquainted
with the other's interests and concerns, and take this opportunity to educate both the
public, and the scientists involved, not about science in general - a rather unachievable
aim - but to paying due attention to what the other is actually saying.

In this paper, a series of radio broadcasts devoted to radiation and their application in
different fields is presented. A brief description of Radio Popolare and of the weekly
magazine // ciclotrone is presented. Three live "special issues", broadcast every two
weeks (5 and 19 November 3 December 1998) within // ciclotrone are analysed. The
content of the presentations and explanations by the scientists during the broadcasts are
only outlined, and the attention is focused on the questions the listeners asked the scien-
tists.
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The broadcasts here presented are intended as preliminary experiments. They will
represent the basis for the development of a methodology intended to exploit specific
features of the radio for understanding public perception of science and improving the
quality of science communication. Due to the inevitably limited number of questions
and to their highly scattered nature, a quantitative, statistical analysis cannot be con-
ducted, even when, as prospected, the same approach will be systematically extended to
other fields of science and to other radio channels belonging to the Network of Radio
Popolare. Indeed, these types of programmes have to be regarded more as live perform-
ances than well-planned and organised ones, thus emphasising the spontaneous reac-
tions of the public. In the following, a qualitative analysis is therefore attempted, with
the main objective of understanding how these types of interactions could help the sci-
entific community to grasp and interpret the type of information needed by the audi-
ence.

2. RADIO POPOLARE AND THE WEEKLY SCIENCE MAGAZINE IL CICLO-
TRONE

2.1 Radio Popolare, Milan (Italy)

Radio Popolare was founded in January 1976 as a "community radio", broadcasting
in Lombardy, the richest and most populated region of Italy. It broadcasts mostly news,
culture and debates (with phone-ins). At first a co-operative with few underpaid workers
and many unpaid volunteers, it is now a company with a staff of 45 people (one third of
whom are professional journalists), and with about 150 external collaborators covering
specific topics and expertise. Approximately 60% of its stock is owned by over 12,000
shareholders, the rest by the co-operative. Revenues are evenly split between advertis-
ing and subscriptions. 13,800 listeners support the radio by freely paying an average an-
nual fee of 180 dollars. In the last five years, Radio Popolare has built a network all
over Italy, supplying news and programmes by satellite to 20 smaller local radios. The
radio has an average audience in Lombardy of 250.000 listeners a day, with peaks dur-
ing the news. Most of them (45%) are in the age range 25-44, with middle or higher
education curricula.

2.2 II ciclotrone

II ciclotrone is a weekly magazine, one hour long, devoted to science and technol-
ogy. It was started in 1986 by one of the authors (S. Coyaud) and since then has been a
regular appointment for the listeners. It is edited by a journalist (S. Coyaud) and a re-
searcher (M. Merzagora) and relies on a pool of experts, doing physics, astrophysics,
biology, maths (no chemistry, regretfully), linked by a common taste for science com-
munication and story-telling. The programme attempts to tackle hard science lightly but
without oversimplifying (according to Albert Einstein's motto that "We should make
things as simple as possible, but not simpler").

Apart from few series - on climate sciences earlier this year, or recently on radiation
- the format is flexible. Scientific conferences and events open to the public are an-
nounced, books reviewed, and one or two core issues discussed with specialists.

During the years, II ciclotrone has evolved. Some aspects, however, remain un-
changed. In order to exploit the specific features of a radio broadcast as much as possi-
ble, // ciclotrone is often conceived as a conversation between the audience and the sci-
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entists in the studio. As opposed to printed media, the radio does not need a reporter: the
authors of scientific researches can report on their own work, and the journalist tries to
awaken or summarise public curiosity. Moreover, by allowing non-filtered phone calls,
the listener can talk directly to a Nobel laureate, or ask an expert about the safety of fro-
zen foods or the means to get rid of space debris and so on. // ciclotrone is constantly
seeking the participation of the audience: technology - whether space travel, Informa-
tion Technology or biotech - kindles heats debates, and so do topics whose social im-
pact is clear, e.g. genetics, neurochemistry of illegal drugs, greenhouse gases and at-
mospheric chemistry, etc. When treating so called hard sciences, e.g. basic research in
physics or molecular biology, the call for participation is somewhat less successful, but
over the years listeners' participation has been considerably improving.

Besides merely numerical data on the audience, one of the main assessment of the
success of the program is, in the authors' opinion, the satisfaction of the invited scien-
tists with the opportunity to communicate with an intelligent if untrained audience,
showing true interest and curiosity for their work.

3. AWASH IN A SEA OF RADIATION

To celebrate the centenary of the discovery of radium, several issues of // ciclotrone
are devoted to radiation and to how radiation is involved in various aspects of our daily
life. Three issues have been already broadcast at the moment this symposium is being
held. Common aspects of the programs were the definition of the technical terms (e.g.,
dose, radioprotection, e.m. field), and a brief historical background pointing out the
evolution of scientific knowledge on the subject. After some 20 minutes of presentation
by two or three hosts, the phone-ins started and more specific topics were then selected
on the basis of the listeners' requests. Here is a brief description of the content of the
broadcasts.

1) Introduction: radiation effects and radioprotection.
Invited scientists: G. Tosi, professor at the Specialization School in Medical Physics,

University of Milan, head of the Radioprotection Unit at the European Institute of On-
cology (IEO, Milan); G. de Luca, physician specialised in occupational medicine at the
National Agency for the Protection of the Environment (ANPA).

Contents: introduction to the term "radiation" and related quantities; introduction of
the notion of natural background; discovery of X-rays and natural radioactivity; first ac-
knowledgements of health hazards; definition of stochastic and deterministic effects;
basic principles of radioprotection; Italian and European legislation on radioprotection.

2) Radiology and radiotherapy
Invited scientists: R. Orecchia, professor at the Faculty of Medicine, University of

Milan; G. Pedroli, director of the Sanitary Physics Division at the Niguarda Hospital,
Milan.

Contents: medical applications of radiation; a brief history of radiology and radio-
therapy; costs-benefits analysis in diagnostic and radiotherapy; evolution of different
techniques, from their origins to recent advancements.

3) Non ionising radiation
Invited scientists: P. Vecchia, director of the Radioprotection Unit at the National

Health Institute (Istituto Superiore di Sanita, ISS), president of the Italian Association
for Radiation Protection (AIRP); L. Venturi, scientific director of the environmentalist
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organisation Legambiente; M. Fronte, journalist and science writer5), Zadig Agency,
Milan.

Contents: definition of non ionising radiation; present knowledge on health effects of
electromagnetic fields; environmental problem of electromagnetic pollution and attitude
of various environmentalist groups; the particular attention that the Italian press devoted
to the matter in recent times.

Other broadcasts will follow, concerning other specific application of radiation, such
as food irradiation, applications in agronomy, the indoor radon emissions, etc. These are
scheduled for the first semester of 1999.

4. QUESTIONS LEADING TO MORE QUESTIONS

"Scientific information must be conceived as a means of spreading questions, - not
answers"6). Although this statement is probably agreed upon and well understood by
most researchers and scientific journalists, the common citizen, as it emerged from the
questions analysed, wants to obtain from a scientist unambiguous answers.

Three main types of questions can be identified throughout the three broadcasts: a)
questions related to personal problems; b) questions aimed at a better understanding of
the general issue; c) questions or comments aimed at giving an interpretation of the
public attitude towards radiation exposure.

As expected, the first type was particularly frequent during the broadcast on radiol-
ogy and radiotherapy: understandably, medical issues are of personal concern to every-
one, and the listeners tend to take the opportunity of a radio program to get additional
medical advises on a specific disease. These type of questions were of greater interest
during the radioprotection and non ionising radiation programmes: after the general
presentation by the scientists, people were asking about the risk of living in a house
without foundations located in a volcanic area, of placing "possibly radioactive" heat in-
sulator in the house, of living next to a large antenna ("I am feeling a bit nervous lately:
shall my wife blame it on the antenna we have over our roof?"), etc. The listeners were
demanding precise answers, numbers, and clear-cut definitions: this is what science, ac-
cording to its widespread perception, is supposed to provide.

These questions induced most of the invited scientists to devote specific attention to
methodological matters, introducing the concepts of stochastic and deterministic effects,
of non-threshold effects, etc. heavily relying on analogies with easily understandable
hazards. As an example, convincing analogies were the speed limits on freeways to ex-
plain how to deal with non-threshold effects in legislation (keeping a low speed does
not prevent us from having an accident, but respecting speed limits is in any case a good
way to lower the probability of an accident), or the risk of smoking or drinking as an
example of stochastic effects (almost everybody knows somebody who has been smok-
ing for years without consequences, and somebody who had lung cancer or cardiovas-
cular diseases due to smoking and drinking). As a matter of facts, the authors had the
impression that although the listeners were asking for precise data, answers strictly
based on data were not considered satisfactory. "The decrease of the dose limit has not
reassured the public and may even have increased anxiety because it revealed uncer-
tainty with regard to risk and triggered controversies among scientists. [...] These reac-
tions to ionising radiation further confirm that fear is actually not related to data but to
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mental models."7) Thus explanation of the methods adopted in the disciplines described,
appeared much more urgent than the actual results of the quoted studies.

It appears that the statistical association between exposure and incidence of a disease
has to face a natural barrier in the common understanding of radiation risk. The fact that
in some cases "... the connection between low-level insult and bodily harm is probably
as difficult to prove as the connection between witches and failed crops"8) is not gener-
ally accepted by the public. Moreover, there seems to be a natural "appeal", often medi-
ated by the press, related to not clear-cut conclusions, leading to a rationally unexpected
greater impact of so called "phantom risks" (see ref. 9 for a discussion on this subject)
with respect to well assessed "real" risks. This tendency is enhanced when the source of
risk is ubiquitous, but invisible and undetectable through standard household appli-
ances, as in the case of electromagnetic fields, which are presents in our environment
everywhere and everyday of our whole life. The conflict between scientific assertions
and public perception of the content of the assertions themselves, is in these cases en-
hanced by the very different meaning of the world "risk" in the scientific and general
public domains, as clearly stressed in the ICRP publication 6010).

Concerning the relationship between scientific conclusions and reports by the press,
several other questions induced the invited scientists to stress methodological issues.
During the broadcast on electromagnetic pollution ("electrosmog" is a term which is
making headway in the newspaper headlines), three listeners quoted a recent observa-
tion of an increased tumour incidence in an area in central Italy (Marche), possibly due
to the presence of a large military radar. After epidemiological studies, no increase in
tumour incidence was found, but public opinion seemed unconvinced. An explanation
of statistical significance, and of the so-called "selective attention" effect was therefore
needed. The invited scientists then tried to point out how the aims and constraints of a
news report are intrinsically different from those of a scientific research. These interac-
tions between scientists and the audience made clear, in the authors' opinion, that a
deeper understanding of the media procedures and choices relative to scientific topics,
together with a serious consideration of citizen's concerns expressed by self-organised
pressure groups'^ (even when obviously driven by irrational fears), is of uttermost im-
portance in defining the criteria for a successful information on radiation effects.

Other questions were clearly intended to get a better grasp of the problem. Examples
are: "What is the difference between a radiograph and a long-distance flight in terms of
exposure to radiation?"; "Is the intensity of electromagnetic fields influenced by daily
and/or global climate change?"; "Does the increased power of mobile telephones in-
crease the associated risk?"; "Does the absorbed dose accumulate over the years?";
"Why, in the current legislation, professional workers are allowed a higher exposure
than the general public?".

In this case, the reactions of the invited scientists were strictly professional: the
questions are clear, the underlying concern is explicit and not hidden, and in most cases
there is a clear answer to those kinds of questions.

Among this type of questions, two listeners who appeared to have had some profes-
sional experience in the past, stressed how the doses presently used for a radiograph are
considerably lower than a few decades ago. The scientists answered very correctly,
quoting many pioneer radiologists who experienced severe diseases, and stressing how
technical improvements and a correct evaluation of the risks involved grew very slowly
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and are still subject to refinements. Explaining science as a constantly evolving "work
in progress", quoting failures and mistakes as well as successes can be of extreme value
for transmitting the correct messages to the public. Indeed, the claim of authority for a
scientific statement can inspire distrust in the public, especially if the specific topic is
not yet a well established knowledge. On the contrary, making explicit that science is
able to explain many things, but not everything, can help shrinking the gap between the
scientist and the public, generating confidence and trust.

A third set of questions tried, as requested by the conductor during the broadcasts, to
give an interpretation to the often-irrational attitude of the public towards the risk re-
lated to radiation exposure. In particular, two listeners proposed the following, interest-
ing arguments: a) due to the extremely high incidence of neoplastic diseases, people
tend to associate radiation with the pain that cancer treatment inflicts to the patient, with
his distress and that of his relatives. Even if in the case of radiotherapy radiation is
"good", an unconscious association is unavoidable, b) Concerning electromagnetic
fields, the lack of clear cut answers, and the daily exposure to which we are all exposed
during our lifetime, generate a state of stress in the citizen. This limits the possibility of
adopting a rational attitude toward the problem.

5. CONCLUSIONS AND FURTHER DEVELOPMENTS

The firsts three broadcasts of a series of radio programmes devoted to radiation and
its many applications in our daily life were presented. The broadcasts were a first at-
tempt to develop an approach for analysing public understanding of sciences starting
from the questions posed to the scientists during a radio broadcast, and the answers of
the scientists.

Main advantages of the approach are:
- it allows a direct contact between the public and the scientists, generating confi-

dence and trust;
- it can represent a non-intrusive way to promote public understanding of science;
- it can help educating the scientists to communicate their researches;
- it allows to analyse the spontaneous and emotional feelings of the public toward

scientific research, thus representing a possible complement of statistical analyses.

Even considering the limited data set available up to now, the approach described
seems to be very promising and a few conclusions can be drawn.

- The dissemination of data and research results is not necessarily reassuring for the
population. Often people strongly demand data, but are then disappointed by them, re-
alising that they are much more difficult to "use" than expected. Therefore, the infor-
mation on radiation related topics should probably focus more on the methodologies
adopted in research rather than on their results. Only by clarifying the stochastic nature
of low exposure risk, the statistical content of epidemiological studies, etc., a fruitful
education of the public seems possible.

- A scientific research and a news report cover the same event in a completely differ-
ent way. Since the public is exposed to news coverage at first, the mechanisms regulat-
ing the work of the media needs to be well understood by the scientific community. In
other words, a "wrong" article on a newspaper could be also regarded as a negative ex-
periment, which make us angry but can be very helpful in redirecting our researches.
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- The true interrogatives of the public, even when confused and implicit - needs to be
carefully considered, also taking into account irrational and emotional aspects, which
tend to escape from the quantitative analysis which the scientific community is more
likely to accept.

In the future, other specifically designed broadcasts will be edited, transmitted and
analysed. Three more programmes on radiation are already scheduled in the next few
months, and the same scheme will be applied to other scientific topics, such as biotech-
nolgies and genetically modified organisms, public founding of scientific research, earth
sciences, etc. The same approach will be extended to other local radios of the "Popolare
Network", each having peculiar characteristics and a different audience. Also, a retro-
spective analysis of similar experiences in other European countries would be desirable.

As a larger data base of questions and answer will become available, it will be possi-
ble to draw a general scheme on how to exploit interactive radio broadcasts as a mean
for understanding public perception of science, and the pros and cons of such approach
will be singled out.
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