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ARTICLES

Introduction: Mapping Public 
Understanding of Science

GAUHAR RAZA

THE PRESENT VOLUME of STS is special in many ways. First, the journal 
in the past has not published many papers on the issues related to Public 
Understanding of Science (PUS). The defi ciency of the past is being 
corrected by giving a heavy dose of eight articles that cover almost the 
entire gamut of issues that constitute the area designated as PUS. Second, 
out of eight articles that are included in this volume, seven were presented 
at the international meet which was held in March 2008 at Delhi. The 
conference, ‘Mapping the Scientifi c Consciousness’, was a step towards 
taking stock of the developments, gap-areas and future trends. It was 
the fi rst PUS conference ever held in a developing country. Third, the 
publication almost coincides with twenty-fi ve years of PUS research. Some 
of the contributors could legitimately claim to be pioneers and veterans 
of research in this area of scientifi c investigation.

Glimpses of Early Debate

The debate on science and its relationship with the public is almost as 
old as modern science. It has been argued that the nature of the discourse 
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has undergone radical changes (Raza et al. 2002: 293). In the eighteenth 
century, scholars realised that the scientifi c community had developed 
a distinct ‘style of argumentation’ that posed a hurdle in reaching the 
science to the ordinary citizens. Gradually, the community developed a 
formal language which depended heavily on mathematical expressions. 
Mathematics offered precision and reduced any ambiguity that may be 
introduced while sharing scientifi c tenets in ordinary language. In order 
to communicate methodology and results of scientifi c research, scientists 
increasingly used mathematical symbols, notations and equations. 
J.D. Bernal, one of the most outstanding minds of his time, in 1937, rec-
ognised these inherent characteristics of science and asserted that ‘science 
itself has proceeded almost entirely by the method of isolation and precise 
defi nition of categories independent of time’ and this ‘isolation in sci-
ence however can only be achieved by a rigorous control of the circum-
stances of the experiment or application’ (Bernal 1937). The lay public, 
even in the twenty-fi rst century, is not expected to achieve ‘rigorous control 
of circumstances’ and therefore the distance between common citizen and 
science, if left without intervention, is bound to increase. 

In the nineteenth and early twentieth centuries, the gulf between sci-
ence and the public was positioned in the language of science. By now, 
the language in which science was communicated had started appear-
ing suffi ciently alien to all those who had not been acculturated in it. 
Emergence of a distinct language in which science was conducted and 
communicated became the basis for what was later termed by C.P. Snow 
as ‘Two Cultures’. He arrived at a conclusion that ‘… the scientifi c culture 
is really a culture, not only in an intellectual but also in an anthropological 
sense’ (Snow 1993: 9). 

Bensaude-Vincent, while demarcating three turning points in the 
‘genealogy of the increasing gap between science and the public’, points 
out that by the mid-twentieth century, ‘the scientists and ordinary people 
live[d] in two different worlds’ (Bensaude-Vincent 2001: 108). While 
recognition of two different worlds on the one hand led to a debate which 
examined the nature of differences, it also gave birth to the community 
of science popularisers who specialised in communicating science to the 
lay public.
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A Few Cultural Dimensions

Science, as a human activity with its own culture, has developed fi lters that 
sift science from non-science on a continual basis. After passing through 
a set of membranes, the residue is accepted as valid scientifi c knowledge. 
It should be noted that as science progresses, the fi lters also undergo a 
process of refi nement and old valid knowledge is subjected to re-fi ltration. 
Different scientists and various disciplines within science use distinct 
sets of fi lters to arrive at conclusions, which, after acceptance among the 
experts, constitute valid scientifi c knowledge. A set of fi lters put together 
could be broadly categorised as the ‘scientifi c method’. 

More often than not, science in the public domain operates through its 
distillates; these could be pieces of data such as ‘sun light reaches earth 
in about 504.03 seconds’, or laws, for example, the law of survival of 
the fi ttest, or theories, such as Darwin’s theory of evolution, or thumb 
rules, such as ‘put a lightning arrester on top of a high rise building’ or 
‘take a pain killer when you have headache’. Final results, in the form of 
broad conclusions, explanations and at time methodologies followed by 
the scientists, reach the masses through various channels of information 
and become an integral part of their thought structure. A common citizen 
does not have access to institutions that produce scientifi c knowledge. 
Continued acculturation in a specifi c discipline and access to the arsenal 
of sophisticated equipment required for probing the natural reality is an 
enclosure that circumscribes the scientifi c community and also distin-
guishes it from the nebulous universe of common citizens.

However, both scientifi c discoveries and technological innovations 
after crossing what can be called as ‘scientifi c cultural membrane’ reach 
common citizens and, depending upon the cultural response of the re-
ceiver, get absorbed in cultural thought structures of common citizens. 
Peoples’ cultural structures of thinking offer varied resistance to different 
scientifi c ideas. Therefore, percolation of scientifi c ideas is also a function 
of resistance offered by the recipient cultural structure. 

Emergence of PUS as Research Discipline

In the early and mid-1980s, scholars in a few countries directed their efforts 
at listing out indicators that could serve as markers of the existing scientifi c 
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knowledge base prevalent among people and administered attitudinal 
surveys. With the help of these indicators, indices for measuring level of 
scientifi c literacy were developed. 

Initial efforts cleared the way for large-scale national and international 
comparative studies. By the mid-1990s, a new area of research had 
emerged and had established its usefulness and legitimacy. Search for, and 
a vigorous debate on, a suitable nomenclature for the area of promising re-
search fi eld is an indicator of the trajectory of concerns that was followed 
by the emerging community of scholars. Scientifi c literacy, attitudinal 
studies, public understanding of science (PUS), public attitude towards 
science (PAS), public understanding of science and engineering (PUSET) 
and public engagement of science, add up to an incomplete list. Even after 
twenty-fi ve years the debate has not yet reached a conclusive dead end.

Without getting into a debate on taxonomy, let me reiterate some of the 
concerns that were raised at the international meet on ‘Mapping the Sci-
entifi c Consciousness: National and Global Efforts’. The resolution passed 
at the end of the deliberations took note of both the strength and weakness 
of research in the area of public understanding of science. It stated that 
though ‘during the past few decades a number of scholars have directed 
efforts to build and enrich the area in theoretical and methodological 
rigour’, however, ‘the number of institutions dedicated to PUS research 
has not matched the growth in the number of scholars’ (Plessis 2008). The 
body of scholars gathered at Delhi pointed out that the cultural specifi city 
of indicators developed for measuring the level of PUS, whenever applied 
universally—which some scholars have tried—could lead to erroneous 
conclusions. Therefore, it was suggested that ‘efforts should be made to 
identify common minimum indicators, which would be comparable—in 
time and space’ (Plessis 2008). The resolution further goes on to suggest 
that there is a need to develop ‘region/country and culture/theme, specifi c 
indicators, which should be shared among scholars’ (Plessis 2008).

The disparity in the extent of research being conducted in developed 
and developing countries (culturally rich countries) was also a matter of 
concern. It was noted that a number of cross-country comparative studies 
have been administered in Europe and America. However, Asia, Africa and 
other continents lag far behind. Most countries in these continents have 
not even initiated research in PUS. There is a need to identify, motivate 
and help scholars to initiate research work on specifi c problems of PUS 
in their countries.
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Most scholars who attended the Delhi meet were engaged in both 
quantitative and qualitative research. They were quite aware of the short-
comings of the available statistical tools that could be applied to PUS 
research and, therefore, noted that the ‘role of statistical tools is a crucial 
component in carrying out large-scale empirical studies’ and underlined 
the ‘need to integrate the quantitative and qualitative methods developed 
in other disciplines’ (Plessis 2008). 

Towards the end, the resolution makes an interesting assertion: ‘We 
believe that PUS output would strengthen the democratic spirit among 
the people to enable them to articulate their entitlements based on rational 
scientifi c temper’ (Plessis 2008). 

The belief that there is a positive relationship between ‘democratic 
sprit’ and ‘rational scientifi c temper’ predates attitudinal surveys studies. 
The recognition of this linkage on the one hand impelled academics like 
Bernal to argue that in order to create a ‘spirit of enquiry’ students should 
be taught ‘scientifi c method’ and not just ‘scientifi c facts’, and on the 
other, motivated a visionary like Pandit Jawahar Lal Nehru, the fi rst Prime 
Minister of independent India, to coin the term ‘scientifi c temper’, and 
popularise it through his political speeches.1 

In India, the scientifi c community responded favourably, and a lively 
debate followed. Notions such as scientifi c temper, curiosity, discovery 
method of solving problems, scientifi c method and sprit of enquiry were 
extensively discussed. Independent India had inherited deeply religious 
feudal structures. Therefore, prevalent outmoded ideas, myths, super-
stitions and traditional practices, clubbed with utter poverty and abysmal 
literacy level, not only posed impediments in spreading scientifi c ideas 
but also did not allow the academic discourse to proceed beyond the 
‘mechanical model of science communication’. Large-scale science 
communication, and in many ways extraordinary experiments, which 
involved thousands of scientists and hundreds of thousands of citizens, 
were conducted both within and outside the government structure (Report 
1988). These experiments did not take into account the cultural structures 
of thinking or, for that matter, even the prevailing scientifi c knowledge 
bases of common citizens. 

Since government agencies and non-government organisations (NGOs) 
were both in ‘activist’ mode and communicated science with evangelical 
zeal, the effi cacy of these projects was never tested. No assessment was 
ever made of how far efforts have succeeded in achieving the objective. 
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Communicating science was a noble cause and became an end in itself—no 
questions were raised and no answers were sought. Science communication 
was treated as a sacred cow. 

The ‘story’ of science communication in other countries is not very 
different. The Soviet Union shocked the world by sending Sputnik I 
and II within a period of one month in 1957 (Finn 2008). In the era of 
the Cold War, the spectacle and technological marvel achieved by the 
USSR unnerved the US and West European countries. In the aftermath, 
the science education system in most countries was revamped. Science 
communication became an important activity. Science museums were 
established and communication channels were geared up to popularise 
science among the lay public. 

In this context, the article Martin W. Bauer has contributed to this 
volume assumes special importance. He has based his ‘story’ mainly 
‘on the British experience over the past twenty-fi ve-plus years: from 
Literacy, to PUS, to Science-in-Society’. Bauer in his article entitled 
‘The Evolution of Public Understanding of Science—Discourse and 
Comparative Evidence’, argues that the growth of PUS curve during the 
past twenty-fi ve years followed a nonlinear evolutionary trajectory with 
signifi cant discontinuities. Three distinct phases of PUS research are 
marked out by him. He uses three markers for categorisation: one, con-
cern for ‘knowledge defi cit’; two, focus on ‘attitude defi cit’ and three, 
a fi nal shift towards ‘trust and expert defi cit’. Finally, he points out that 
during recent times the ‘crisis of confi dence’ has occupied centre-stage 
of exploration. He asserts that ‘thus, the problem of PUS research for 
the future will be to map the esoteric–exoteric distance of the public 
conversation from science.’ It should be noted that in the initial stages, 
scholars presumed a common citizen as tabula rasa, waiting for scientifi c 
text to be written on it by science communicators.

The cultural distance between peoples’ thought complex (exoteric) and 
scientifi c structures of confi guring reality (esoteric) has been the prime 
concern of the PUS research in India right from its inception. While exam-
ining the trajectory of historical development of PUS, in Europe, Raza 
et al. point out that the debate on models of analysis resulted in a phase shift 
from ‘scientifi c literacy’ to fresh perspectives. Raza et al., in the article con-
tributed to this volume, reiterate that the cultural distance is determined 
by a whole host of demographic parameters as well as by factors that are 
inherent within scientifi c knowledge. In order to determine the effi cacy of 



INTRODUCTION: MAPPING PUBLIC UNDERSTANDING OF SCIENCE  217

Science, Technology & Society 14:2 (2009): 211–219

the cultural distance model, they suggest an empirical method to measure 
this distance. Indian data has been subjected to examine the extent and 
direction of change in public understanding of science. The authors also 
show how cultural subgroups could be placed at varying distances from 
a given scientifi c notion.

The next article, ‘Using Latent Class Models to Explore Cross-national 
Typologies of Public Engagement with Science and Technology in 
Europe’, authored by Stares, is focussed on cross-country comparative 
mapping of PUS. In this article, Eurobarometer dataset of public perception 
of biotechnology is subjected to the anvil of statistical test. ‘Latent class 
models’ analysis is used to ‘explore typologies of types of scientifi c and 
technological engagement’. One of the major problems that scholars en-
counter in handling large datasets is unmanageable number of response 
categories. Latent class models, she argues, ‘treat the relationship between 
types of engagement and response profi les as probabilistic’ and provided 
a basis to arrange them into a smaller number of groups. The analysis 
shows inherent limitation of using the same indicators universally across 
countries, and therefore she concludes that ‘for cross-national measures, 
it would be useful for survey designers to review those items whose 
contents are clearly bound to countries’ socio-economic climates and 
political histories.’

Valery Todorov, in his article, makes an interesting suggestion. He 
argues that the old Eurobarometer data, which has already been an-
alysed, should be subjected to fresh scrutiny. He points out that there are 
methodological limitations of using already collected data and asserts that 
‘due to the differences in the context of application of these indicators 
there emerges a problem with the validity and comparability of the thus 
measured indicators.’ He suggests a way out, that is, ‘identifi cation of 
universal dimensions, which do not depend on cultural contexts, for 
example dimensions valid for all languages, cultures and nations.’ His 
article is based on one such methodology proposed by Osgood, Suici and 
Tanenbaum in 1957, which uses three evaluative dimensions, ‘evaluation, 
potency, and activity’, that could be analysed by means of factor analysis. 
In essence, his conclusions are not very different from what Stares arrives 
at in her article.

Gender bias has remained an area of concern for PUS research. Zhang 
Chao’s article on ‘Study of the Gender Difference in Scientifi c Literacy of 
Chinese Public’ analyses the gender difference in PUS of Chinese public. 
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The analysis is rooted in ‘defi cit model paradigm’. He shows that, when 
questions probing their ‘scientifi c knowledge’ were posed to respondents, 
compared to men, women scored low. However, they understood scientifi c 
method much better than men. He asserts that in this area gender bias was 
so predominant that all other socio-demographic factors were found to be 
statistically inconsequential. He also explores geographical imbalances 
in PUS across the country.

Public understanding of environment has been scrutinised by scholars 
in various parts of the world. Jenni Metcalfe, in her contribution to this 
volume, problematises development of indicators for examining public 
engagement in understanding micro-ecosystems. For this, she has used 
a case study of river health system and comes to a conclusion that with-
out involving the ‘general public in interpreting the data’, effectual 
environmental priorities cannot be set. The importance of ‘accumulated 
experiential database’ of local public should not be undermined. Without 
this approach, social objectives such as maintaining ‘river health in a 
region’ cannot to be pursued effectively.

During the past few decades, ‘animal activism’ has been on the rise. 
It primarily occupies the political arena. While on the one hand it carries 
out campaigns to touch the consciousness of the masses, on the other 
it resorts to physical attacks on scientists and scientifi c institutions. 
Activities of animal rights groups have a serious bearing on publics’ 
attitude towards science and scientists. Fabienne Crettaz von Roten in 
her article ‘European Attitudes towards Animal Research: Overview and 
Consequences for Science’ analyses various facets of the problem. Using
Eurobarometer data, she has mapped out the operand heterogamous factors 
that result into similar attitudinal trends across fi fteen European countries. 
The refusal of policy makers in most European countries to allow animal 
experimentation could have serious bearing on scientifi c exploration in 
the biological sciences. More importantly, the absence of homogeneity in 
determinants of public attitude could pose serious problems in suggesting 
effective policy measures. 

A strong positive relationship between acculturation in formal education 
and PUS has been repeatedly established by survey studies. Kenya’s report 
presented at the international meet re-establishes this linkage. The report 
presents a detailed analysis of the level of PUS and interest in science 
across different generations of students in Japan. Despite regional and 
national variations in quality, quantity and method of teaching, education 
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remains the most important determinant of PUS—therefore, its infl uence 
on society will always be an important subject matter for scholars.

Finally, I must also confess that I failed to motivate friends from 
Africa and some of the Asian countries to convert their presentation into 
publishable articles. Repeated requests did not yield desirable results. 
Absence of papers from these countries leave a gap that needs to be fi lled 
in the near future. 

In the end, I must express my gratitude to all the contributors who re-
peatedly revised their articles and patiently waited for this volume to see 
the light of the day. My special thanks are due to Professor V.V. Krishna, 
for bringing out this special issue. I am also thankful to my friends Hasan 
Jawaid Khan, Surjit Singh and P.V.S. Kumar who took pains to go through 
all the manuscripts and corrected typographical and language mistakes.

NOTE

1. Later ‘to develop scientifi c temper’ was declared as one of the fundamental duties of all 
Indian citizens through constitutional amendment introduced by the 42nd Amendment Act 
of 1976, known as the Fundamental Duties. These duties are mentioned in Article 51A., 
http://www.legalserviceindia.com/constitution/const_india1.htm. Also see ‘Constitution 
of India with Selective Comments from PM Bakshi’, Universal, 1996, 76.
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