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Scientific culture in the knowledge society

How can we characterise the scientific culture of the Portuguese? How does it
compare to the scientific culture prevailing at the broader European scale?
And how does this scientific culture relate to what is nowadays generally
known as the knowledge society?

Our goal here is to provide some answers to these very questions using,
as a basis, a number of research projects undertaken by CIES research teams
in the area of the sociology of science. Other contributions within the field of
social studies of science will also be taken into account.

The starting point, however, requires a certain amount of prior concep-
tual clarification, although this shall be kept to a bare minimum. Other brief
theoretical ormethodological considerationswill also be includedat later sta-
ges, whenever necessary.

One can have practically endless debates on the theoretical bases and
implications of the knowledge society concept. This concept has been used both
within different contexts andmeanings.We could to go back, for example, to
earlier analyses such as those carried out by Touraine (1969) or Bell (1973) on
the “post-industrial society”. However, it is through the works of authors
such as Drucker (1993) or Stehr (1994), among others, that “knowledge soci-
ety” as a concept and expression emerges in an explicitmanner.Notwithstan-
ding differences in assumptions and analyses, these authors see the notion of
the knowledge society as occupying a central position in describing today’s
world and its dynamics.

Sociologists, economists, innovation theorists and experts on internati-
onal organisations havemade important contributions to this topic, whether
using this terminology orwhether preferring others. Sometimes they concen-
trate on the conceptual differences; on other occasions there is agreement on
the meaning. Besides the “knowledge society”, it is possible to identify
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concepts on this topic such as the “knowledge-based society” (Soete, 2000;
Lindley, 2000), the “information society” (Lyon, 1988; andmany others), the
“learning society” (Conceição, Heitor and Lundvall, 2003) or the “network
society” (Castells, 1996). There are also concepts that focus on central com-
ponents or agents of this changing society: “abstract systems and experts”
(Giddens, 1990), “symbolic analysts” (Reich, 1991), and “the creative class”
(Florida, 2002), among others. In fact, these ideas underline different as-
pects of the contemporary world. But they are complementary and pro-
foundly interconnected.

In this text, we recognise the notion of the knowledge society as giving
conceptual expression to thewidespread evidence that today’s highly forma-
lised and codified knowledge produced by experts in specialised instituti-
ons, with highly sophisticated procedures, represents a central, highly struc-
tural and broadly comprehensive element in the forms of organising society
and in its change dynamics.

This formal knowledge is strongly present in technological innovation,
economic functioning, institutional regulation, new generations socialisati-
on, individual qualification, consumption, lifestyles, the arts and the media,
environmental, biotechnological, military and other risks, alongwith the res-
ponses to them, as well as the contemporary dynamics of social change in
general.

Science is one of themost important components of the knowledge soci-
ety. This importance is usually seen as due to the growing social impact of sci-
ence-based technologies in the different spheres of social life, particularly the
economy, health and communications.

But there is more to it than just that. This importance is also due to the
position that scienceholds in today’s educational systems aswell as in the cul-
ture of contemporary society—understanding culture in a broad sense, as the
web of symbols and meanings built in the constitution of human societies.

Symbols and meanings are intrinsic elements of social phenomena at
different levels. A fewwemaymention include: personal and group identiti-
es, individual social action, interpersonal or media communication proces-
ses, and institutionalised systems of rules. Culture in particular encompasses
highly codified forms of practices and acts, knowledge and skills, values and
norms. The basic attributes of these webs of meanings and systems of
symbols are historicity (cumulative and transformational), diversity (ofmodes
and connections) and creativity (of new forms and emerging meanings).

Scientific culture—anexpression that has been expanding inPortuguese
society for about twenty years—can thus be seen as an integral component of
culture. In this sense, scientific culture emerges in the present-day social
landscape not only as one component of culture among others (e.g. artistic, lite-
rary, philosophical, legal, political, religious, andmedia cultures) but also as a
highly specific component of culture . From the outset, these specificities are
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related to the knowledge content and the cognitive processes characteristic of
the sciences. But they are also related to the fact that, asmentioned, the scien-
ces are involved, in a particularly direct and influential way, in the building
of the knowledge society itself.

The notion of scientific culture is also used in other forms, with mea-
nings that blend with the one just mentioned, though they do not exactly
overlap. Acertain ambiguity or eclecticism in this respectmay often be found
in current use.

The expressionmay, on occasions, be used to indicate the culture of scien-
tists — their specific culture as professional scientific researchers. This inter-
pretation itself contains various connotations. It may relate especially to the
specialised knowledge of professional scientists, in its highly sophisticated,
formal and explicit forms. But itmay also refer to implicit skills, the dispositi-
ons and intuitions acquired by the experience of research, the shared norms
and ethical values that tend to govern the institutional frameworks of science
and scientists’ behaviour, or the cultural peculiarities of a scientific field or a
research laboratory. Concepts such as the “scientific habitus” (Bourdieu,
2001), the “ethos of science” (Merton, 1973) and the “laboratory culture” (La-
tour and Woolgar, 1979) refer mainly to the latter aspects.

The expression is also often used to indicate something that does not
exactly coincide with the specialised knowledge and skills of professional
scientists. In this sense, scientific culture refers to a general body of scientific
knowledge and a certain familiarity with the universe of science, to a reaso-
nable understanding of scientific methods and the scientific conception of
knowledge, and to an attitude of interest in science and a positive value atta-
ched to it. In this sense, scientific culture is understood as a sector of contem-
porary scholarly culture, along with other basic components such as artistic,
literary, philosophical and historical culture. Scientific culture in this inter-
pretation is not necessarily the monopoly of scientists: it may be shared by
others with a certain degree of education, as long as some scientific training
is involved.

The expression is usedwith an even broader connotation for the scienti-
fic culture of the general public. From this point of view, themain issue is the bro-
ad public dissemination of knowledge and attitudes relating to science. How
far do people, in society as a whole and in each segment of the population,
possess scientific knowledge, understand science or feel an interest in it?

The issue is of special relevance to the Portuguese society as it is under-
going a process of change that, from the perspective of this book,may be des-
cribed— undoubtedly in highly condensed terms and at the risk of oversim-
plification — as a process of transition to the knowledge society.

The starting point could thus be reformulated as follows: how is the sci-
entific culture of the Portuguese being shaped within the framework of the
present transition to the knowledge society?
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Science and society

Among the different social features of science, there is one that haswarranted
growingpublic interest andhas also increasingly become a subject of sociolo-
gical analysis. It is precisely the relationship between the specialised sphere of sci-
ence (knowledge, institutions, researchers) and those not directly involved in scienti-
fic activity. The present chapter falls within the scope of this specific area.

There has been a trend over recent years tomaking this field the subject
of particular attention, not only among the institutional bodies defining sci-
ence policies at a national and EuropeanUnion level but also among the soci-
al studies of science. These issues have become known under the expression
“science and society” and, more recently, “science in society” (even though
the relationship between science and society is considerably more compre-
hensive, involving many more aspects).

Sociological research has led to rather interesting results in this area.
The same can also be said for other approaches on the topic by the social stu-
dies of science mentioned above.1

In a recent overview,Martin Bauer (2004) groups these studies, focused
“on the frontier between science and the public”, into “three paradigms”,
broadly appearing in a sequential way: a) studies on “scientific literacy”; b)
studies on “the public understanding of science”; c) studies on “science
and/in society”.

Research on scientific literacy started out in the USA and European
countries in the 1950s and 1960s. They were based on the idea of a “deficit in
scientific knowledge” among the general public and adopted a research stra-
tegy centred on surveys assessing its basic scientific knowledge.

From the 1980s onwards, the second type of studies (on the public un-
derstanding of science) placed new emphasis in analysing people’s attitudes
towards science. This type of analysis was principally conducted on the basis
of quantitative surveys (with scales for attitudes of trust or mistrust towards
science and for opinions about the positive or negative impacts of science)
and content analyses of science in themedia. This time, themain concernwas
with a kind of “attitude deficit” of the public towards science. The main
hypothesis guiding the founding studies carried out from this point of view
(and some of those that followed) was that low levels of scientific literacy led
tonegative attitudes towards science and the latter created a social atmosphe-
re that was detrimental to scientific endeavour.
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From the 1990s to the present, the third type of studies (on science and
society or, more recently, science in society) has inverted the hypothesis, as-
signing the “deficit” to experts in the first place. According to this, scientists
and scientific institutions tend tohave aknowledgedeficit towards thepublic
(or publics) as well as a deficit in the way they communicate with them. The
result was an impulse towards qualitative research on particular social ac-
tors, contexts and processes, in an attempt to analyse the interactions of diffe-
rent people and groups with science and scientists (e.g. in school, the media
or sciencemuseums) andwith the technological products of science and their
economic, environmental and social impacts. Various methods, particularly
qualitative, have been used for this purpose, e.g. local and participant obser-
vation, in-depth interviews and focal groups, and, similarly, forms of partici-
patory action-research have been carried out, e.g. “consensus conferences”
(Joss and Durant, 1995).

Each of these approaches has produced important results and they
shouldnot be seen as exhausted. But relevant criticismshave also been raised.
The substantive analyses that follow will take both the results and the criti-
cisms into account.

Scientific literacy and attitudes towards science

Since the late 1980s, a number of surveys on the scientific culture of the Portu-
guese population have been carried out from the perspective of scientific lite-
racy and the public understanding of science. Somewere part of the Euroba-
rometer surveys promoted by the European Commission. Since the early
1990s, a number of these surveyshavebeen carriedout inPortugal on the sub-
ject of science and technology. Other studies with similar content have been
carried out by the Science and TechnologyObservatory (Ministry of Science),
in 1996/97 (OCT, 1998) and 2000 (Freitas and Ávila, 2002).

These surveys dealt fundamentally with three aspects: a) the sources
and practices of information on science for the Portuguese population surve-
yed (aged 15years ormore); b) their scientific knowledge; c) their attitudes to-
wards science.

As a whole, those surveyed revealed quite low levels of contact with
public sources of information on science. The visiting levels for science and
technologymuseums or natural historymuseumswere around half in com-
parison to European averages. The exception was for zoos and aquaria,
which registered identical levels. Similarly, the reading rate for popular sci-
encemagazines and newspaper articles on sciencewas only a third of avera-
ge European levels. The exception herewas the declared viewing of televisi-
on programmes with scientific and technological content, which recorded
oscillating values, according to the programmes on offer (OCT, 1998; Freitas
and Ávila, 2002).
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All these practices increase markedly with the level of education. Rea-
dingpractices related to science innewspapers andmagazines increased con-
siderably among the Portuguese population in the late 1990s (Freitas and
Ávila, 2002).

The levels of scientific knowledge also proved to be fairly low in compa-
risonwith European averages (Rodrigues, Duarte andGravito, 2000). Howe-
ver, as a general trend, they appeared to be increasing throughout the 1990s
(Freitas andÁvila, 2002). These knowledge levels also increase regularly, and
to a great extent, in line with the degree of schooling of those surveyed.

With respect to attitudes, a rather similar picture emerged for the decla-
red levels of interest in and information on scientific, technological, medical
and environmental topics: comparatively low in European terms; rising
throughout the 1990s (with fairly pronounced growth at the end of the deca-
de); increasing very significantly with the education level.

But in relation to attitudes towards scientists, science and the impact
of science, the Portuguesewere close to the European averages (OCT, 1998;
Freitas and Ávila, 2002). Generally speaking, the latter were more positive
and trusting than negative and distrustful, though this ranged to a varia-
ble degree, depending on the specific topics, the countries and the popula-
tion sectors.

In Portugal, trust in science as measured by these surveys generally
varied in line with the scientific literacy of those being surveyed. But criti-
cal attitudes towards science,which also existed, showed no clear relation-
ship with knowledge levels (Freitas and Ávila, 2002; Ávila, Gravito and
Vala, 2000).

It is worth taking note of these results, since these relationships are at
the core of the hypotheses on which the studies on the public understanding
of science are founded and are also at the core of the criticisms directed at
them. This matter will be taken up again in the following section.

The European Commission carried out two Eurobarometer surveys in
2005 on the topic: one entitled Europeans, Science and Technology, and the other
Social Values, Science and Technology.With these surveys, someof the results re-
ferred to above can be brought up to date.

According to these surveys, the Portuguese (aged 15 years or more)
have interest levels that are around half the EU25 average on topics such as
“new inventions and technologies” (very interested: PT=18%; EU25 = 30%) or
“new scientific discoveries” (very interested: PT = 17%; EU25 = 30%). These
levels of interest increase very markedly with the degree of education.

The gap is not so wide when it comes to search for information. For
example, 44% of the Portuguese surveyed reported that they read articles on
science in newspapers and magazines and on the internet (regularly = 13%,
occasionally = 31%), in comparison with 59% for the EU25 (regularly = 19%,
occasionally = 40%).
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It is important to note that one of the aspects most criticised to these ap-
proaches (“scientific literacy” and “the public understanding of science”) re-
lates to scientific knowledge. In essence, the level of scientific knowledge has
been measured through lists of simple statements such as “Electrons are
smaller than atoms” or “Antibiotics kill viruses as well as bacteria”. Respon-
dents are requested to state whether they consider them true or false.2

Nowadays, these tests are regularly criticised for being based on frag-
mented, limiting and de-contextualised statements. Therefore, they do not
correspond to an appropriate understandingof science anddonot allowava-
lid operationalisation of the concept of scientific knowledge. An attempt has
beenmade to overcome these criticisms, at least in part, by adding questions
on the scientific method and research procedure. However, the operationali-
sationof these items is also far fromsatisfactory.3 But there are also arguments
emphasising the opposite, particularly those stressing the methodological
importance of simplicity, conciseness and comparability among indicators.

The average ratio of right answers within the EU25 for these types of
items, as used by Eurobarometer in 2005, was 66%. In Portugal it was 52%.
Using analogous items, the country improved by 5-6 percentage points in
comparison with the 1990s. Here too, as one would expect, the right answers
increased significantly with the education level.

In terms of attitude, Portugal has basically kept upwith the general op-
timismof Europeans regarding the benefits science and technology can bring
to health (EU25 = 88%; PT = 85%), quality of life (EU25 = 78%; PT = 77%),more
interestingwork for people (EU25 = 69%; PT = 69%) and opportunities for fu-
ture generations (EU25 = 77%; PT = 71%).

The greatmajority of respondents consider that scientists have a positive
effect on society, whether they work in universities (EU25 = 88%; PT = 80%) or
industry (EU25 = 85%; PT = 78%). The majority also agree with the positive ef-
fects for society of industries producing newproducts (EU25 = 81%; PT = 77%),
andagree that the economies of their countries canonlybecomemore competi-
tive by applying the most advanced technologies (EU25 = 64%; PT = 73%).

Attitudes are either less generalised or more sceptical in other aspects.
For example, on the issue of science’s ability to help eliminate poverty and
hunger in the world, 39% agree in the EU25 whilst 37% disagree. There are
large variations amongst countries. In Italy, 50% agree with this statement
whereas in Slovenia this figure is down to 18%. In Portugal, 43% agree and
22% disagree.
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There is a greater negative attitude towards the ability of science and
technology to make the Earth’s natural resources inexhaustible. In the EU25,
as awhole, only 23% agreewhile 54%disagree. Again, there are large variati-
ons between countries. In Portugal, 35% agree and 33% disagree.

Furthermore, in the EU25 as a whole, most people (60%) think that sci-
ence forces our lives to change too quickly. But it is a highly variable attitude.
InGreece, thosewith this opinion amount to 94%,whereas, at the other extre-
me, in Ireland they remain at 42%. In Portugal they amount to 71%.

Respondents implicitly recognise that certain issues relating to science
and its impacts are ambivalent. For example, 57% of the EU25 respondents
(53% for Portugal) consider science and technology to be responsible formost
of the environmental problems that we face today. Only 20% disagree (16%
for Portugal). On the other hand, when faced with the statement that science
and technology do not play an effective role in improving the environment,
50% disagree (40% for Portugal) and only 28% agree (29% for Portugal).

The samemay be said for the general assessment on the impact of scien-
ce. In response to the statement that the benefits of science are greater than
any harmful effects it may have, those who agree are clearly in the majority
(EU25 = 52%; PT = 60%) against those who disagree (EU25 = 14%; PT = 6%). It
should be noted that the variation per country is fairly wide here, in contrast
to someof thepreceding items. In theEU25, agreement varies between 65% in
Poland to 39% in theNetherlands.Near average attitudes are held by countri-
es such as Finland, Ireland and France (all with 50%), Sweden (51%), Den-
mark (52%), and Malta and Belgium (both with 53%).

Thus it seems that, once again, the “first classical hypothesis” of rese-
arch on the public understanding of science does not bear scrutiny, i. e. the
hypotheses that higher levels of scientific literacy necessarily result in more
positive attitudes towards science.4 This lack of a direct and linear relations-
hip has beenmuch discussed. In response to the empirical invalidation of the
hypothesis, criticisms have pointed in two directions.

Some authors argue that the methods were wrong. For example, as we
have seen, it is possible to criticise the ways in which scientific knowledge le-
vels weremeasured, or even the notion of “scientific knowledge levels”. Or a
critique can bemade that the way of measuring attitudes was excessively ag-
gregated and polarised. Science and its impacts have many different dimen-
sions and, understandably, positive and negative aspects and varying degre-
es of positivity and negativity may be assigned to them simultaneously.
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Others argue that, on the contrary, the problem was not so much in
the methods but in the facts. Certain expert researchers in the field have
re-examined the data from earlier Eurobarometer surveys and, on the ba-
sis of these analyses, have formulated a “second classical hypothesis” of
studies on the public understanding of science (Durant et al., 2000). Accor-
ding to this, it would, essentially, be a matter of providing better contextu-
alisation and taking account of possible turning points in historical pro-
cesses. The first hypothesis would apply for countries still at the stage of
becoming industrial societies and implementingmass education.Within a
general framework of low scientific knowledge, as this knowledge impro-
ves the basic tendency would be towards an increase in absolute trust in
the benefits of science. In countries already at an advanced stage of schoo-
ling and post-industrialisation, a more effective and widespread know-
ledge of science would be accompanied by a propensity towards critical
judgment and even a significant degree of scepticism towards its impacts
and potential.

Although this second hypothesis is more up-to-date and sophisticated
than the first, it does not seem to satisfactorily fit the facts either, as was seen
in the brief comparison above between scientific knowledge and attitudes to
science in different countries.

As a whole, the two kinds of criticism — of the instruments used (con-
cepts and methods) and the supposed facts (in the first and second classical
hypotheses) — seem to be relevant. Nothing would be gained, however, in
“throwing the baby out with the bathwater”. There are a whole set of con-
cepts, researchmethods, factual knowledge and explanatoryhypotheseswit-
hin these studies that represent important sociological acquisitions.

Within the “thirdparadigm” referred to byBauer, the rejection of earlier
research lines has sometimes been exaggerated, with these assets being ne-
glected. The policies, initiatives and analyses carried out within the perspec-
tive of “science in society” has been drawing renewed and productive, even
essential, attention to social contexts and actors, communicative interaction,
participative intervention, qualitative studies and action-research. However,
as Bauer also suggests, this does not invalidate cross-section and/or time seri-
es comparative analyses but rather calls for them, in a process of reciprocal
completion andvalidation. This in turn calls for theuse (clearly not exclusive)
of standardised indicators and extensive surveys. Accordingly, it makes sen-
se to perfect them on the basis of what has already been achieved and criti-
cally evaluated, instead of always “reinventing the wheel”.

Indeed, thiswas attempted in the 2005Eurobarometer surveys on scien-
ce, from which we have been presenting some data. The results are undeni-
ably important, yet other steps need to be taken. The following section refers
to a sociological investigation inwhichwe looked toprovide some contributi-
ons in this direction.
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From lay people to the public: modes of relating to science

Science in the knowledge society has emerged not only as a form of knowledge
and research process, with specific and cognitive characteristics developed
over recent centuries, but also as an institution and culture. Today, science is
one of society’s central institutions and scientific culture represents one of the
basic components of contemporary culture.

Although the expression “scientific culture”maybeunderstood in a va-
riety ofways, its core reference in all thesemeanings is the institutionof scien-
ce. Scientific culture is the culture prevailing in the institution of science
and/or the culture about this institution prevailing in society in general.

To understand many of the questions that have arisen today about the
relationship between science and society, it is important to take into account
the institutional nature of science in present-day knowledge society. Also to
be taken into account are the most important social processes that in the pre-
sent context are transforming society, science and their relationship.

It has been commonplace, in both the social sciences and the public
sphere, to underline two central processes that have proved decisive in con-
temporary social change: the process of technological innovation and the pro-
cess of globalisation.

Theseprocesses areundoubtedly ofmajor importance. Yet there are two
others that have received less attention yet are presently just as critical: one is
the process of change in people’s ways of life; and the other is the process of chan-
ge in the ways people relate to institutions.

The first of these processes encompasses aspects such as the drastic
changes in birth rates and life expectancy, the fundamental changes in wo-
men’s occupational and social status, the spread of mass education, the im-
portance acquired by technologically-mediated communication and the
growth of environmental concern on the public consciousness. All of this
has brought along basic changes in the structure of the population, cultural
values and the organisation of daily life. Accordingly, ways of life are under-
going intense transformation, thus impacting on various social spheres,
such as the economy and the state.

Butwe shouldalsopaymoreanalytical attention to the secondprocess.We
have not solely beenwitnessing changes in social structure and theways of life.
Nor is it only institutions that have been placed under strain and undergone
transformation. Just as important, if notmore so, is the ongoing trend towards a
highly significant change in theways people relate to institutions. In general terms,
this changemaybe characterised as a tendencyof citizens tomove from the soci-
al status of lay people to the social status of publics in relation to the institutions.

This change has been occurring at variable rates and with variable in-
tensities in a cluster of institutional spheres of advanced modernity, e.g. the
state, religion, school, law, art and sport — as well as in science.
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People’s relationships with all institutions now tend to bemore diversi-
fied, more informed and more demanding. As a general rule they no longer
reflect most people’s previous sense of distance, or pure and simple alienati-
on from these institutions, even less the traditional fluctuation between extre-
me attitudes of subservience and hostility towards the institutions and their
office holders and experts. But nor do they reflect full and direct affiliation or
highly specialised knowledge and skills, such as those of politicians, priests,
teachers, lawyers, artists, sports professionals — or scientists.

In general terms, these relationships canbe characterised as nowconsis-
ting of public-like social relations, i.e. relationships of citizenswith institutions,
arising from selective but effective awareness, with varying degrees of inte-
rest and information, semi-informed expectations and a certain critical capa-
city towards these institutions — which in this case is science.

This changehas to a large extent beendriven by the increasing influence
in contemporary social life of mechanisms associated with the economy
(markets), education (school) and communications (the media).

People thus tend to be involved in a specific, asymmetric relationship
with scientists (as happens with specialists in other institutional spheres). In
this relationship, the former, thoughnot occupying the social status orperfor-
ming the occupational role of the latter, still exercise growing and effective in-
fluence over their activity, in terms of social demand and public legitimacy.
Consequently, they ultimately interfere, more or less directly, in the econo-
mic, political and cultural conditions of that activity.

There is, however, an important caveat: this new social status (the “pu-
blic of science”) is neither unique nor homogeneous. On the one hand, other
relationships with science remain or emerge. They range from those largely
alienated fromand ignorant about it to thosewith actual andmore or less in-
tense participation in scientific initiatives and activities or in clubs, associa-
tions and movements in which contact with science is more informed and
active.On the other hand, the public-like social relationship, itself, takes dif-
ferent forms.

From this point of view, the question of people’s scientific culture may
be raised again. Fundamentally, it is important to identify the relationship of
people who are non-specialists with the specialised institution of science.

However, there are still a number of unsolved problems in the usual ex-
tensive analyses of people’s scientific culture: a) the measurement of scientific
knowledge, which is carried out in a highly debatable manner using lists of
“quiz questions” like those of television contests; b) theuse of indicators of atti-
tudes to science that are often highly artificial or unrealistic (this aspect impro-
ved quite significantly in the latest Eurobarometer surveys, though not com-
pletely); c) the focus of the analysis on attitudes, as if people’s relationshipwith
sciencewere only, or above all, of this nature,with rather less attention therefo-
re being given to the social practices of relating to science; d) the interpretation of
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the responses to the different survey items, which is carried out in a highly
fragmentedmanner as if every attitude, opinion or behaviourwere of isolated
significance, irrespective of the manner in which these items combine with
each other to produce “patterns of scientific culture” or, more broadly spea-
king, modes of relating to science.

In apiece of researchworkon the public of science (Costa,Ávila andMate-
us, 2002) it was possible to make some progress in overcoming these pro-
blems, especially the final three.5

The investigation included an extensive survey of a representative sam-
ple of the Portuguese population aged 15 to 74 years, as well as a series of ot-
her research activities using qualitative methods.6

One of the hypotheses, supported by the accumulated sociological
knowledge,was that the social relationships in question concernnot only con-
ceptions and attitudes about science but also, more decisively, practices of relating
with science. In addition, the hypothesis was made that the latter would pro-
bably be more important than the former in a characterisation of the signifi-
cant social diversity potentially observable in this respect.

Accordingly, the questionnaire included a large set of indicators rela-
ting, precisely, to practices associated with the relationship with science: contact
with science information sources (books,magazines, newspapers, television,
radio, the internet, museums, exhibitions, meetings and activities); contexts
in which science knowledge and information is used (school, studies, occu-
pational activity, interpersonal sociability, intellectual fulfilment and civic
participation); and the direct experience of scientific research in some phase
of the respondent’s personal trajectory.

Added to thesewere other indicators directly linked to them, e. g. those
relating to self-evaluations and dispositions regarding not only the possession
but also the acquisition anduse of scientific knowledge: the self-evaluation of
scientific knowledge; the self-evaluation of scientific training for occupatio-
nal, cultural and civic purposes; the reasons for reading or failing to read

70 Portugal in the European Context, vol. II KNOWLEDGEAND SOCIETY

5 The first could not be confronted directly. The attempt was not made to measure scien-
tific knowledge levels directly or to make a direct measurement of reflexive and opera-
tive capacities to understand, debate, apply or produce scientific knowledge — which
should be contained in an appropriate concept of scientific literacy (Ávila and Castro,
2002). This aspect can be picked up on another occasion. In this research, these items
were partially substituted by others relating, on the one hand, to practices of acquiring
science information and using scientific knowledge in different contexts and, on the
other, to self-evaluation of scientific knowledge and to the interest in improving it or
the willingness to do so.

6 In particular, interviews (with scientists, publicists, journalists, specialists, teachers and
students), observation of outlets for periodicals, contact with science publishers, and
press analyses, along with another, more restricted, questionnaire survey of subscribers
to a scientific culture magazine (Colóquio/Ciências, published until 2000 by the Calouste
Gulbenkian Foundation, which sponsored this research on science publics).



about science; the willingness to improve scientific knowledge; and the pre-
ferred ways of improving it.

Furthermore, conceptions and preferences regarding science and scientific
information were not neglected: epistemological understanding of science;
attitudes on the consequences of science advancements (on people, society,
the economy, culture and the environment); and the preferred content of, and
ways of dealing with, science information.

Finally, in order to investigate the relationships between these analytical
dimensions and important social characterisationparameters, socio-cultural, so-
cio-educational, socio-occupational and socio-demographic variableswere in-
cluded in the questionnaire.

However, just as important, if not more so, as the dimensions and indi-
cators included,was the analytical strategy used. Essentially, the information
was submitted to a series ofmultivariate analyses, combining an extensive set
of indicators concerning practices of relating with science and certain key
self-evaluation, disposition and attitude indicators.7 In this way, it was possi-
ble to find patterns of the relationshipwith science thatwere clearly differen-
tiated, consistent and interpretable: the modes of relating to science prevailing
among the population surveyed.

Themain result of this researchwas, then, the identification of seven mo-
des of relating to science (in the sense ofWeber’s ideal types) in present-dayPor-
tuguese society, corresponding to seven segments intowhich it is possible, in
this respect, to decompose the population studied.

The first four of these modes of relating to science cover a little more
than a third of the population studied and may be considered as meaning
great or significant proximity to science. The other three include almost two
thirds of the population. In these, the modes of relating to science mean
distance. But it is crucial to note that there are various different ways of be-
ing close to or distant from science. Hence the seven modes of relating to
science (MRS).

Every MRS was able to be characterised in detail, in terms of the scien-
ce-related practices, dispositions, conceptions and attitudes that form it.8 In
addition, itwas possible to investigate the links of theseMRSwith social attri-
butes and lifestyles.

In an overall analysis, proximity to science is found to be closely related
to proximity to the educational system, in particular the highest levels, and
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detailed analysis of their connectionswith social structural variables andwith various ar-
eas of behaviour, information, attitude and evaluation regarding science can be found in
Costa, Ávila and Mateus (2002).



proximity to highbrow culture and new technologies. It also reveals itself as
closely related to the use of science in the social contexts of work, study, civic
activity, leisure and sociability.

No less important, however, is the fact that the different MRS do not
simply follow the distribution of the population by educational level,
age-group, social class or lifestyle. The resources and opportunities structu-
rally accessible, in particular in the educational sphere, play a great role in
the probability of access to science and an interest in it. Yet, despite the pre-
dominant trends, there are significant cases of the presence ofmodes of rela-
ting closely to science in almost all social categories, whatever the characte-
risation parameter considered.

Perhaps evenmore importantly, it has thusbecomepossible to analyse any
item involving thepracticesof relating to scienceor theattitude towards it, not in
itself, in an isolated and fragmentary manner, but in the specific form in which
this item takes part of the differentMRS.Within the scope of each of these diffe-
rent MRS, the same attitude or the same practice, as captured through the stan-
dardised indicators, may ultimately have rather different social meanings.

The prior characterisation of the differentMRS,with analysis of each in-
dicator of attitudes and practices relating to science only being carried out
subsequently to this and with these indicators being contextualised within
the framework of eachMRS, allows highly significant increases in intelligibi-
lity and explanatory capacity. Moreover, it would be difficult to argue that
these overall patterns, theMRS, do not influence each item of practice or atti-
tude regarding science and the social meaning of that item.

Among many other possible examples, a simple illustration of the im-
portance of this typology building to improve the analytical understanding
of the phenomena under study can be found in the fact that, as a general ave-
rage, around50%of thepopulation surveyeddeclares that itwishes to impro-
ve its knowledge of science but, decomposed in accordance with the seven
MRS, this disposition is seen to vary regularly, after all, between 98% among
the committed and 11% among the withdrawn.
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MRS %

Committed 2.3
Insiders 9.2
Beginners 7.8
Self-taught 17.7
Indifferent 22.6
Benevolent 28.0
Withdrawn 12.4

Total 100.0

Source: Costa, Ávila and Mateus (2002).

Table 4.1 Modes of relating to science (MRS)



Another example concerns the extendeddebate in the social studies of sci-
ence on the relationship between scientific knowledge and attitudes to science.
The concept ofmodes of relating to science and the analytical strategy followed al-
lowed contributions to further clarification of the question. It could be seen that
the public may simultaneously hold positive and negative assessments of the
possible consequences of science for people, society and the environment.What
tends to distinguish the different segments of the public is not so much the de-
greeofnegativitybut, rather, ofpositivity. It is thepositive evaluations, aboveall,
that vary: generally the greater the proximity to science, the higher they are. In
contrast, negative evaluations are more or less constant in all the modes of rela-
ting to science.This setof resultsdoesnot support the two“classicalhypotheses”
on the public understanding of science, referred to above. It opens the way to
new interpretations that provide greater clarification of the situations found in
the different countries and population segments on the issue of the relationship
between scientific knowledge and attitudes to science.

The typology of themodes of relating to science is an analytical variable
that allows an integrated interpretation of isolated indicators, transcending a
superficial and easily mistaken reading of them. In particular, it prevents the
relationships with other variables, such as those of social characterisation,
from being established prematurely, in a limiting comparison with fragmen-
tary indicators of practices and attitudes regarding science. It allows them,
rather, to be established in a dense and duly theoretical form that is sociologi-
cally interpretable in a more precise and profound way.

In its multi-dimensional form and its content relating to contextualised
practices, the typology also represents another step in thepursuit of a connecti-
on between extensive-quantitative analyses and intensive-qualitative analy-
ses, a pursuit that it is essential to carry out in this and other fields of sociologi-
cal research.

Scientific culture and the public sphere

Besides its multifaceted presence in people’s practices and attitudes, scienti-
fic culture has been the subject of specific and purposeful action in the public
sphere— from science popularisation to science in themedia and from scien-
tific policies to social movements.

The movement to popularise science, which has coexisted with science
itself from the beginning, became more widespread and systematic in coun-
tries such as theUnited States of America, theUnitedKingdomand France in
the period between the two world wars and, particularly, after the Second
World War. The lectures by scientists for non-specialist publics, the science
journalism, the popular science publications, the sciencemuseums and, later,
the science centres are central elements in this dynamic (Lewenstein, 1992,
1995; Gregory and Miller, 1998; Bucchi, 2004).
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In Portugal, initiatives to disseminate science were considerably fewer
for a long time, although the examples of pioneers such as Bento de Jesus Ca-
raça or Rómulo de Carvalho (Duarte, 2000) should be highlighted. Different
factors help explain this picture: the long-lasting dictatorship until 1974, the
lack of freedom of speech at themost varied levels, the limited importance of
the national scientific community, and the educational deficit of most of the
population (Gago, 1990; Caraça, 1993; Costa, Ávila and Mateus, 2002).

The far-reaching transformations arising from the democratic regime
after 1974 created the right conditions for a progressive change in this situati-
on. In a pioneering research work in this field, Machado and Conde (1988)
specifically report the rise and expansion throughout the 1980s of publishing
projects in this area, the growing presence of scientific and technological to-
pics in the Portuguese media, and the gradual involvement of scientists in
dissemination projects to wider publics.

Since then, the area of the dissemination of science has asserted itself
progressively. It not only sees itself now as a space for public communication
of the advances of science but also, in some cases, for debate on the nature of
scientific knowledge, its relationship with the fields of politics and econo-
mics, its ethical dilemmas and the risks associated with some of its applicati-
ons (Machado and Conde, 1988; Mendes, 2003; Mendonça, 2006).

Despite a certain amount of resistance, the intention of breaking the tra-
ditional social isolation of science has been emerging in the Portuguese scien-
tific community (Gago, 1990), in line with what has been happening in other
countries. The forms and conceptions have been of all kinds and shapes
(Gago, 1995). The progressive attribution of responsibility to scientists and
research units for communicating with non-specialist publics is an undenia-
ble fact, though, especially since the 1990s (Costa et al., 2005).

The action of specialised publishers and the growing media interest in
these matters contributed to affirmation of the area of the dissemination sci-
ence (Duarte, 2000; Costa, Ávila andMateus, 2002;Mendes, 2003;Mendonça,
2006). Other forms of dissemination, some ofwhichwere carried out recently
in Portugal, include the programme Ciência Viva/Living Science (Miller et al.,
2002; Costa et al., 2005), towhichwe shall return later, television programmes
devoted to science and technology (e.g. 2010 and 4 x Ciência) and the growing
availability of internet sites with information on these issues.

With regard to the printed press, studies carried out still indicate a rela-
tively limited amount of writing devoted to science and technology in Portu-
gal, though they also point to a rising trend. Another interesting piece of data
is connectedwith the type of newspaper inwhich these articles appear.While
it was clearly the reference newspapers that gave the most space to scientific
and technological questions in the 1980s, in subsequent years these topics
have also been included inmore popular publications (Machado and Conde,
1988; Duarte, 2000; Casaleiro, 2000; Mendes, 2003).
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Generally speaking, they deal particularly with health, the environ-
ment, space exploration and, more recently, information technologies. This
shows that scientific areas are not given equal prominence. For example,
discoveries in astronomy and biology seem to attract considerably more
journalistic attention than other areas (Gonçalves and Fonseca, 2006). On
the other hand, issues connected with scientific policy or typical scientific
work (theories and hypotheses, researchmethods, scientific debate) tend to
be exploitedmuch less inmost periodicals. Priority is given essentially to in-
formation on results and advances of science, in particular in areas with
more immediate and recognised implications for people’s daily lives (Duar-
te, 2000; Mendonça, 2006).

An aspect that has traditionally aroused a certain amount of discomfort
is the possibly difficult relationship between scientists and journalists. The
former would tend to ascribe a lack of rigour to the latter in the media treat-
ment given to science information. The latterwould tend to charge the former
with a lack of will or training to communicate with journalists (Nelkin, 1995;
Weingart, 1998; Peters, 2000; Granado andMalheiros, 2001). However, deve-
lopments observed more recently show that a convergence is moving to-
wards recognition, at least in principle, of the need to combine skills (scienti-
fic and communicational) in the dissemination of science (Costa, Ávila and
Mateus, 2002). They also show that scientists and research units are moving
closer to the rules prevailing in the media (Mendonça, 2006).

In recent years, as has happened in other countries, interest has also
been growing in topics related to controversial aspects of science and its ap-
plications, e. g. cloning and the environmental risks of certain technologies.
Specific examples are the cases of “Foz Côa” or “co-incineration”, topics that
received great media coverage throughout the country (Gonçalves, 2001 and
2003). What is at stake here is no longer the public understanding of certain
scientific concepts or theories alonebut also the citizens’ability tounderstand
the mechanisms of science and deal with scientific knowledge in contexts in
which it can be applied (Gago, 2003).

The controversy around these two cases, to cite only a couple of exam-
pleswith the greatestmedia coverage, cast the spotlight on the debate among
different scientists, different scientific areas and different feelings regarding
the problems at stake,making clear the provisional and fragmented nature of
scientific knowledge. It also showed the frequent use today, in the public
sphere, of sources of scientific authority as such, often more than the use of
scientific knowledge and arguments per se, to justify the positions in hand.

However, as in other countries, the relationship of the Portuguese people
and institutions with scientific authority is far from linear. If, in certain envi-
ronments, scientific authority has been put into question, in others it is accep-
tedwithout significant discussion. An example of this point is the growing use
of scientific expertise in forensic situations, where it is difficult for judges to
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question the results, and the opportunities to appeal against the decisions tend
to be limited (Costa and Nunes, 2001; Costa, Machado and Nunes, 2003).

The relationship with science in the public sphere can also take other,
particularly interesting, forms. Thiswas shown in a piece of sociological rese-
arch on the programme Ciência Viva/Living Science.9

This programmewas launched in 1996 by the then recently formedMi-
nistry of Science and Technology, later giving rise to the National Agency for
Scientific and Technological Culture—Living Science. The programme has a
number of fundamental activities.

Some of these activities are the promotion of Science and Technology
Week and Scientific Culture National Day, when many scientific research
laboratories, institutes and centres open their doors to visits by schoolchil-
dren, teachers and those who are interested, thus offering direct contact
with research and research activities. In addition, there are the “Living Sci-
ence in Summer” initiatives, such as astronomy, geology or biology on the
beach or in other placeswhere it is possible to go out andmeet people in le-
isure situations.

The main lines of Ciência Viva/Living Science activities also include the
scientific occupation of young people in the holidayswith short trainings pe-
riods in research units, with the aim of stimulating scientific vocations. In ad-
dition, they have involved the creation of the Knowledge Pavilion in Lisbon
and a network of science centres (Living Science Centres), which have been
multiplying in variousmunicipalities throughout the country,with the invol-
vement of town councils and other entities, as well as scientists.

One of Living Science’s most important activities has been directed at
promoting experimental learning of science. The starting-point for this ini-
tiative was the evidence that, in the national education system, the teaching
of sciencewasmore discursive and rhetorical than active and experimental.
Moreover, there was a serious lack of equipment and training for science
teaching.

An annual call for Living Science projects was thus organised, aimed
at kindergartens aswell as basic education schools (Grades 1-9) and secon-
dary schools (Grades 10-12). The event registered great participation and
rapid growth. Around 200 projects were presented in the first call and
around 1000 in the fifth. Living Science projects spread to schools throug-
hout the country. They involved hundreds of thousands of students. They
mobilised teachers and schools at all basic education levels and secondary
level. In the first cycle of basic education (Grades 1-4), surprisingly, the
growth in the number of projects from call to call was even greater than in
the others.
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Alarge number of teachers joined in the project. Their participationwas
reflected in initiatives and voluntary work, generating the preparation and
implementation of projects and introducing experimental work into schools.
Another decisive aspect was the involvement of researchers and scientific re-
searchunits in these projects, also voluntarily, to support the teachers andpu-
pils in basic and secondary education.

The educational and local (i. e. families, associations and local councils)
impact was highly significant. Networks of schools and partnerships with ot-
her institutionswere formed around these projects. The Living Science Forum,
organised annually as show-window for projects and a place for exchanging
experience, became events of great symbolic and relational intensity, boosting
the formation of a collective identity.

This all resulted, finally, in the emergence of an apparently improba-
ble social movement around the promotion of scientific culture (Costa et
al., 2005). Among the various analytical perspectives possible, it is impor-
tant to stress here that this is a particularly interesting example of another
way that people relate to science. The people involved no longer represent
the social status of lay people, alienated and removed from science, nor only
the social status of science public, though this dimension is also present.
Another relationship emerges here, that of a social movement, in its specifi-
city of non-routine collective action, with the deliberate involvement of a
group of social actors around a common cause, which implies some sort of
social change.

In this case, the social actors involved are teachers and schoolchildren,
scientists and research units, sciencewriters and journalists, associations and
local governments, and so on. In broad terms, the common cause is the pro-
motion of scientific culture. And the social changes, whether present impli-
citly or formulated explicitly, extend from changes in school, in the sense of
more experimental and inclusive learning, to changes of a much greater or-
der, that is, changes to a cognitively advanced society.

In other words, the core of this movement ultimately represents what
this chapter is about: scientific culture and ways of relating to science in the
transition to the knowledge society, in Portuguese society and in the Europe-
an context.
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