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Editorial: Public Understanding of Science - 
A peer-review journal for turbulent times

Martin W. Bauer and Susan Howard

Scientific publications began as the exchange of polite letters among Gentlemen of Leisure interested in 

natural philosophy, during the period of the European Enlightenment in the 17th and 18th centuries.  

The 19th century saw the proliferation of national academies of sciences and societies for the 

advancement of science to the wider public. The formation of scientific disciplines was to follow, 

each with its own reviews for reporting new theories, observations and experiments to peers, and for 

critiquing the work of others in public debate. In the 21st century, this enterprise of scientific publication 

has grown to gigantic proportions – narrowly defined as “producing peer-review journal articles.” 

Databases of scientific publications (Scopus, ISI, Eigen-factor) track something in the area of 12,000 

scientific journals (for example Web of Science, 2009: 11,261 journals, of which about 1/5 are social 

science), and something in the area of 700,000 published papers per year (2009). 

Such estimates differ widely and depend on the database. Björk et al. (2009) put this figure at 1.35 

million for 2006, and Scopus (at www.SCimago.com) puts this figure at over 30 million citable documents 

for 2010. However we count, the bulk of this production is still located in the USA and in Europe, but 

Asia and Latin America are catching up fast. And all this remains a conservative measure of the real 

scientific effort. Most tracking exercises have a bias towards English language, the lingua franca of 

modern science, leaving many linguistically conscious researchers with a tough dilemma between pride 

in the mother tongue or an international impact. Moreover, even within the English language context, 

databases are incomplete, and some journals exist “off map.” 

With a total of 465 papers peer-reviewed and published between January 1992 and December 2010, 

Public Understanding of Science is clearly a small fish in this large publishing ocean, and also a small 

fish within its own world, the social sciences. All the same, PUS strives vigorously to support the work of 

researchers studying the modern scientific mentality in a global perspective.

PUS works for its authors: the impact story so far

Citations impact has become the currency by which to identify and trade information about academic 

journals, and academic researchers increasingly depend on it for their careers. But impact ratings come 

in many different forms and format. It is necessary to establish some perspective on the matter.
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Figure 1. The expected average citations in different fields of research after a number of years of publication.

Source: Times Higher Education, 12 March 2009; Thomson Reuter, 1998–2008.

Figure 1 shows that, considering only the period 1998–2008, the citation record varies widely between 

different scientific pursuits. After ten years, you can expect an immunology paper to have been cited 

45 times; for a mathematics paper this is five times at the most, and in the social sciences where PUS 

promotes its authors and serves its readers, the expectation is an average of just six citations over ten 

years. 

The average social science paper is cited less than once within two years of publication, However, PUS’s 

latest 2-year impact factor is 1.838 (2010). Papers published in PUS are thus likely to get a considerable 

boost. The 5-year impact of PUS has been 2.124 in 2009 increasing from 1.400 in 2007, which is slightly 

below expectations, and could improve. According to the “Web of Knowledge,” between 1998 and the 

end of 2011, PUS has been cited 4,042 times (3,356 without self-citations), or about six to seven times 

on average. The h-index of the journal for that period is 30, meaning that PUS has so far championed 30 

papers that have at least 30 citations (note that the ISI database does not include the first seven years of 

PUS, when it published some of its most globally cited and influential papers on the PUS debate). 

This record compares well with its immediate competitors, which are Science, Technology and Human 

Values (STHV) and Science Communication (SciComm), as shown in Figure 2. STHV and SciComm are 

increasing their impact with a consistent gap between them. PUS has left the company of SciComm and 

is now trailing STHV (the leader of the three). The 2-year impact has steadily increased for all these 

journals, from below 1 in the early 2000s to closer to 2 in recent years. PUS is often grouped among 

the history and philosophy of science journals, where it takes 2nd place among 36 outlets, a steadily 

improving rank in recent years. Among the outlets of communication research, PUS was number 5 out of 

67 in 2010. All in all, this amounts to a proud performance and a promising prospect for the future of  

its community.
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Journal Results Times Cited Cited without 

Self-citation
Average Citations 
per Item

h-Index

PHS 617 4101 3415 6.65 31

STHV 463 3862 3552 8.34 28

SciComm 435 2151 1833 4.92 21

Figure 2. The increasing 2-year impact factor for PUS, STHV and Science Communication from 1999 to 2010 
(source: ISI indicators) and comparison of the journals on current citations and h-index. 

Note: The articles included in the table are from 1997 to 2012 (as PUS records on ISI do not predate 1997).  
The information provided here was collated using ISI “citation reports” for the journals, on 26 January 2012, at 
2.30 pm. The results column here includes editorial contributions, book reviews and special issue introductions, 
hence its higher number than our figure (465) in the following section.

With a larger number of papers than the other two journals, PUS generated also more citations over the 

15-year period from 1997 to 2011, while the average citations per PUS item is slightly lower than that 

of STHV, but higher than that of SciComm. PUS has a slightly higher ratio of self-citations (17%) than 

the other journals. On the h-index, PUS compares favourably with the other two, in the last 15 years 

producing 31 papers with at least 31 citations. We do not, of course, see STHV and SciComm solely as 

competitors, but also parts of a community to which we hope to contribute. 

According to Leydesdorff and Probst (2009) the journal Public Understanding of Science is an up-and-

coming contribution to the interdisciplinary field of Communication Research. This field is historically 

and presently situated within Political Science and Social Psychology. In a set of 179 journals from 

political science, social psychology and communication, PUS has emerged by 2007 as one of 28 journals 

(first factor of inter-citations among 179 journals) with a clear pattern of citation and being cited in the 

communication community where PUS is a detectable newcomer. Later in the year, we will look more 

closely at the inter-citation patterns of PUS, and its positioning within the social sciences. 

Finally, citation impact of any piece of writing in PUS is at the end of a longer chain of intermediary 

activities, which are supported by the publishers and word of mouth. The attention to work published in 

PUS is indicated by a range of intermediary scores:
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•	 In 2010, PUS articles were downloaded 77,885 times in full-text format, 6% more than in 2009. 

Clearly, the range of reading is much wider than the citation score. 

•	 By 2010, PUS was accessible to 4,231 institutions through individual, institutional or block 

subscriptions

•	 By 2010, 4,617 people signed up to receive e-alerts of tables of contents and keywords; up from 1,134 

subscriptions in 2006. 

•	 102,644 individuals visited the PUS pages on SAGE Journals Online in 2010; viewing on average 

between 2 to 3 pages. 39% of these calls came from Europe, 37% from the Americas, and 15% were of 

Asian origins. Overall, these visits are from 188 different countries.

What does PUS publish?

2008 there were 20–25 pap ers per year grouped in four issues; in 2009 and 2010 this increased to 50 

papers in six issues per year. From 2012 onwards, PUS will publish eight issues and aim at about 65 pa-

pers per year plus book reviews. We did a content analysis exercise on this corpus, determining for each 

paper the types of science, topics or concepts, the research methodology and the origin of the empirical 

data. This allows us to paint a picture of the practice of PUS research that should be helpful for future 

contributors to PUS. 

Topics and sciences in PUS research Nobody expects PUS research to be a mirror image of scientific 

research activities. More likely its pages represent those areas of science and technology which seek or 

receive public attention, often in the context of controversies. Figure 3a shows the changed coverage 

of different sciences from the early to the more recent period. The big topics of PUS are “science in 

general,” genetics and biotechnology, physics, the environment and climate change. Food, medicine and 

health have their presence as well. 

Less frequent are topics like psychology, mobile phones, computers and IT, geology or forensic science. 

The big shifts in recent years are the following: science in general gets less coverage which indicates the 

quest for specific issues; physics and nuclear power are less present; nanotechnology is the new issue in 

that field of research. Not surprisingly, genetics and biotechnology increased coverage in recent years, 

and issues like evolution, natural history, chemistry and sport have appeared. Statistics made a small 

appearance in PUS in recent years, and we suspect it will increase its presence. The community is widely 

worried about “public misunderstandings” of it. 

Another angle of PUS research is the themes, topics or concepts under which the analysis is presented. 

Again we can ascertain some coming and going in that respect. Figure 3b shows some 30 discrete topics 

and their prevalence over the years. Nobody will be surprised to see that the big themes of PUS are the 

representation of science, public engagement, science communication, public perception, attitudes, risk 

perceptions and science literacy. 

These seven topics define two thirds of PUS coverage. Other themes include science journalism, 

methodology, informal learning, science museums, and science and religion. Striking are the shifts over 

time. Literacy, science museums, ethics, risk perception, the image of scientists and science journalism 

received relatively less coverage, while public engagement, science communication, public perception 

studies, scientists’ representations and forms of activism receive more attention by researchers in the 

field.
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Figure 3. (a) Sciences covered by PUS research as proportion of all papers published in 
two periods: 1992 to 2001 and 2002 to 2010 (N = 465). 

(b)Topics and concepts deployed by PUS research published in two periods: 1992 to 
2001 and 2002 to 2010 (N = 465).
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The methodology of empirical PUS research 

The typical PUS paper is a questionnaire-based survey study of public perceptions, a content analysis 

of mass media, or a case study of a public engagement event. Critical discussions are clearly welcome. 

These types of methods characterise two thirds of PUS output so far. But in recent years, more critique 

is tied up with empirical studies rather than the purely discursive. Historical studies, lab and field 

experiments and evaluations of public engagement activities remain mainstays of the journal, while film 

and bibliometric studies, ethnographic observations, network logic and discourse analyses increase their 

presence. The range of methods in PUS is widening over the years, and this should be so. PUS does not 

favour quantitative nor qualitative enquiries, but seeks to promote cutting edge investigations that move 

the debate. PUS is clearly catholic and instrumental in its view of methodology. It encourages a diversity 

of data streams and analytic approaches. The key concern remains the clarity and acuity of analysis and 

not the “mind-boggling” sophistication of methodology where it remains unclear whether anything other 

is served than a rhetoric of impression making or a modern form of esotericism. 

Internationalisation: which countries does PUS report on?

It is the declared objective of the present editor to globalise the coverage of PUS papers, because public 

understanding of science and the modern scientific mentality is a global iwwssue. The corpus of PUS 

contains empirical data reports from 40 different countries. The range of countries covered every year 

in the pages of PUS has increased from around 10 to 20–25 in recent years. This is a promising trend 

towards internationalisation of the debate. 

The record so far shows that the US, UK, Canada, Australia and New Zealand cover two thirds of PUS 

empirical reports. One could call this the traditional Anglo-Saxon world, which clearly dominates the 

empirical focus of our investigations. The rest of Europe adds another sixth to the corpus of research, 

which leaves a final sixth of papers to Asia, Africa and Latin America. While in the second period PUS lost 

further contributions from places like Russia, Uganda, South Africa, Bulgaria and the Czech Republic, it 

gained insights into Switzerland, Sweden, South Korea, Greece, Zambia, Turkey, Taiwan, Slovenia, Nigeria, 

Israel, Columbia, Argentina and Latin America as a comparative whole. The dominance of this English 

speaking world is declining when it comes to the origin of empirical observations in PUS, which from 

the point of view of globalising the debate can only be applauded. Linguistic purists might deplore the 

“decline” of English styles in our pages. However, this complaint we have not yet come across, which 

testifies to the efforts of the editorial office.

Beyond the purely empirical state of affairs, we can expect, with suitable encouragement from the 

editorial team to bring this about, that the future will show more contributions from Asian countries. 

In Japan, China, India, Korea and Taiwan there is now critical mass and lively debate of public 

understanding of science, which increasingly manifests itself in research contributions of global 

relevance. The same is true in Latin America. The African continent as yet lacks critical mass to 

contribute to PUS research, but again as with so many things, here the future is likely to be in Africa 

as well. As the centre of gravity of scientific production moves East and South, so must the debate and 

analysis of the modern scientific mentality. PUS can expect that the encounters of modern science with 

traditional and non-European cultures will produce interesting research topics, and throw a new light on 

the integration of science and common sense in years to come.

The relations between impact and influence among PUS papers 

The formal citation record produces the most highly cited papers for any period of the journal. And 

for some time it has been known that people cite other papers for many different reasons: as a short-

hand for a concept, to show off intellectual capital, to mark allegiance, to return favours etc. However, 

citation and “influence” might not be the same things. To test this intuition we conducted a small online 
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Figure 4. (a) Proportion of studies in PUS that used a particular method of investigation. 

(b) Origin of data that are reported in PUS papers as proportion of published articles in two peri-
ods: 1992 to 2001 and 2002 to 2010 (N = 465).
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survey among PUS readers and authors. Late in 2011, we asked, among other things, which three papers 

were particularly influential in their PUS research and practical outreach work. Of those asked and twice 

reminded (N = 1,986 at the final reminder), 206 responded.1 As many men as women responded, 60% 

of whom were social scientists, 18% natural scientists, and 9% with a humanities training. The median 

age was early 40s (25–83), and about 12 years (2–52 years) in the current job. Of the respondents, 91% 

have recommended PUS to colleagues or students in the past, and many also read STHV and Science 

Communication. 

Our respondents identified as many papers as there were respondents: 206; 44% of all PUS publications 

since 1992 were indicated. Respondents mentioned up to three papers, and we noted whether a paper 

was mentioned first, second or third. 460 votes were cast, 2.2 on average. 185 papers (90%) received one, 

two or three votes, 10% received more votes; the maximum vote was 24. We summed votes and ordered 

ties by first, second or third choice. 

Table 1 shows on the left-hand side the 15 papers that were most often identified as “influencing their 

work,” and on the right-hand side the 15 papers with the most “citations reported by ISI” and thus 

visible in the public eye. The differences are remarkable. First, we must note that ISI only picks up 

papers published after 1997, while our influence survey shows clearly that a number of earlier papers 

in PUS had considerable influence in the field. Here we note the classic papers by Brian Wynne, Bruce 

Lewenstein, Jon D. Miller, Geoff Evans and John Durant, Anders Hansen, Massimiano Bucchi and Robert 

Farr. None of these “influential papers” makes it into the ISI citation ranking because they are early 

contributions. Second, we have several papers which make it into the “influence section” but not (yet) 

into the “citation hits”: here we find papers by Bauer et al., Allum et al. and Pardo and Calvo. The two 

rankings overlap in five papers. Both highly cited and influential authors are Alan Irwin, Patrick Sturgis et 

al., Anabela Carvalho, Jon D. Miller and Steve Miller. These are key contributors to the PUS debate on both 

criteria. The citations do not match the influence ratings in papers provided by Weingart, Kerr, Jasanoff, 

Bord, Gaskell et al., Einsiedel, Yearley and Zehr. These authors find their way into scientific papers; 

they might not necessarily be at the top of the researchers’ minds. It appears indeed, that citation and 

influence might not be the same. However, we don’t want to draw too many conclusions from this, but 

indicate that “impact” might mean many things.

This journal was founded at the Science Museum in London. The first issue dates “January 1992.” In 

the UK, these were enthusiastic times as the Royal Society of London and others were mobilising for a 

better public understanding of science. However, the great awakening of the wider public on matters 

of science should not be left to activism bereft of any evidence or reflection. Critical thinking and 

empirical investigations must document this mobilisation effort; steering, monitoring, evaluating and 

benchmarking, and bringing to bear the social scientific analysis, remain the core mission of PUS-at-20. 

In this spirit of serving the cause, its authors and readers, PUS celebrates its 20th anniversary. Later in 

the year we will follow up these reflections with more analysis: on semantic nets of its contents and the 

networks of inter-citations. This will give another take on the changing contents, and the positioning of 

PUS in its field of scientific enquiry. Watch this space!

Note 

1. At the time of the first invitation, several modes of request were used to reach a sample of those working in the field of PUS. 
These were emails to: those on the PCST list; those on the PUS London seminar list; and 1,933 users of the journal. The first email 
was sent on 24 November 2011. The first reminder was sent to the now 1,962 journal users on 14 December 2011 and a final 
reminder was sent to 1,986 journal users on 10 January 2012. We expect there to be some overlap between the PCST, PUS London 
seminar and the journal user lists. 
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Table 1. Comparing rankings of “influential papers” to ISI citation data 

Cited as an “influential paper” Citation data from ISI (1997–2011)

Author 
(Year, issue)

Title Total
Author 
(Year, issue)

Title Total

Bauer, MW et al. 
(2007, 1)

What can we learn from 
25 years...

24 
Irwin, A 
(2001,1)

Constructing the 
scientific citizen...

169

Wynne, B (1992, 3) 
Misunderstood 
misunderstanding...

23
Sturgis, P, Allum, N 
(2004, 1)

 Science in society... 106

106 Sturgis, P, Allum, N 
(2004, 1)

Science in society... 17
Kerr, A et al.  
(1998, 1)

The new genetics and 
health... 

94

Irwin, A  
(2001, 1) 

Constructing the 
scientific citizen... 

13
Miller, JD  
(1998, 3)

The measurement of 
civic scientific literacy

92

Miller, S  
(2001, 1)

Public understanding of 
science at the crossroads

10
Jasanoff, S  
(1997, 3)

Civilization and 
madness... 

82

Miller, JD (1998, 3)
The measurement of 
civic scientific literacy

8
Weingart, P et al. 
(2000, 3) 

Risks of 
communication...

79

Allum, N et al.  
(2008, 1)

Science knowledge and 
attitudes... 

7
Kerr, A et al.  
(1998, 2)

Drawing the line.. 69

Miller, JD  
(2004, 3) 

Public understanding of, 
and attitudes toward...

7
 Bord, RJ et al. 
(2000, 3)

 In what sense does the 
public need... 

Lewenstein, B  
(1992, 1)

The meaning of “public 
understanding of...”

6
Miller, S  
(2001, 1)

Public understanding of 
science at the crossroads

65

Pardo, R, Calvo, F  
(2002, 2)

Attitudes toward science 
among the European... 

5
Gaskell, G et al. 
(2005, 1) 

Imagining 
nanotechnology...

61

Carvalho, A  
(2007, 2)

Ideological cultures and 
media discourses... 

5
Einsiedel, EF  
(2001, 1) 

Publics at the technology 
table...

55

Evans, G, Durant, D 
(1995, 1) 

Science content and 
social context

5
Carvalho, A  
(2007, 2) 

Ideological cultures and 
media discourses... 

55

Hansen, A  
(1994, 2)

Journalistic practices 
and science reporting... 

4
Yearley, S  
(2000, 2)

Making systematic sense 
of public discontents... 

54

Bucchi, M  
(1996, 4) 

When scientists turn to 
the public...

4
Zehr,  
SC (2000, 2)

Public representations of 
scientific uncertainty..

54

Farr, R  
(1993, 3) 

Common sense, science 
and social...

4
Miller, JD  
(2004, 3) 

Public understanding of, 
and attitudes toward... 

54

 
Comment: “influence” is based on reader survey, n = 206, December 2011 to January 2012.
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PUS in turbulent times II – 
A shifting vocabulary that brokers 
inter-disciplinary knowledge

Ahmet Suerdem, Istanbul Bilgi University, Turkey

Martin W. Bauer, London School of Economics, UK

Susan Howard, London School of Economics, UK

Luke Ruby, Sage Publications, UK

Abstract 

To reflect further on 20 years of the journal, we present a lexicographic and bibliometric study of all 

papers published in Public Understanding of Science (PUS). Lexicographical analysis of the vocabulary of 

465 abstracts shows five classes of associated concepts in two periods, 1992–2001 and 2002–2010. The 

concern for public attitudes and mass media coverage remains on the card; while language has shifted 

from ‘public understanding’ to ‘public engagement’ and environmental concerns have waned then waxed. 

The bibliometric analysis traces the position of PUS in the inter-citation network of 165 related journals 

(ISI Web of Science citation database), grouped into 10 disciplines for the purpose of this analysis. 

Indicators derived from network logic show that the established position of PUS has been stable since 

1997. PUS serves a varied brokerage role as gatekeeper into and liaison maker between disciplines. Its 

inter-citation network position allows PUS to perform inter-disciplinary boundary spanning work that 

offers a safe space for experimentation with ideas.

Keywords 

citation analysis, lexicographical analysis, ego networks, bibliometrics, sociology of scientific knowledge, 

scientometrics 

To mark the 20-year history of this journal, we presented the analysis of the past and present situation 

of the journal in the April 2012 issue (see Bauer and Howard, 2012). The conclusions were encouraging:
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•	 PUS has increased from four to eight issues per year and now doubles the expected citation compared 

to an average social science paper over two years.

•	 Citation ‘impact’ and recognised ‘influence’ produce different rankings of key articles from the PUS 

corpus of 20 years.

•	 Topics and methodologies in PUS research have diversified over the 20 years. Research reported in 

PUS increases in world coverage, though more needs to be done to become global.

1. The changing vocabulary of PUS research 

A research field is very much defined by its technical vocabulary, and by the words used in research 

reports. If Wittgenstein is right to say ‘the limits of my language are the limits of my world’ (Tractatus, 

5.6), then the lexical organisation of the PUS corpus sets the boundaries of its world. 

We formalise the lexical world of PUS in terms of the Word Space Model. According to this model, 

the meaning of a word is measured by the set of words that co-occur within a given context. Words 

appearing in similar contexts have semantic closeness – i.e. meaning connoted by association. 

Lexicographers have developed many techniques to map such associations. These techniques do not 

model the text to some kind of statistical fit, but they provide maps, reductions, descriptions and 

visualisations of verbal data, which by way of abductive inference give rise to plausible interpretations 

(Lebart et al., 1998). 

Our analysis included the entire corpus of 465 abstracts to explore patterns and changes in the 

vocabulary of PUS research over the last 20 years. ALCESTE software, based on premises of the Word 

Space Model, groups and visualises associative meanings that arise from the physical closeness of words 

in the context of these abstracts (see Lahlou, 1996; Reinert, 1986; Stoneman et al., 2012). 

We conducted separate analyses for 1992–2001 and 2002–2010. For each analysis, ALCESTE created 

close to 1000 elementary contextual units from the abstracts and mapped how around 1000 words 

occur together across any of these contextual units (see Online Appendix, Table 6). This matrix of 

1000 × 1000 words, in which for the two periods 25595 and 33815 cells are filled by associated words, 

is projected into a two-dimensional space for closer inspection. Both periods can be represented by 

five clusters of associated words and text units. To simplify the analysis, different grammatical word 

forms are automatically reduced to lemmas, e.g. ‘participate’, ‘participating’ and ‘participation’ count as 

‘participate’ (i.e. lemmatisation). The resulting groups both overlap and show significant shifts over the 

period of 20 years. 

For the early period, 1992–2001, 55 percent of all text units were classified into meaningful associations. 

For 2002–2010, this increased to 76 percent of the text units classified. This increase in classed units 

indicates a more coherent vocabulary in the later period. This result is consistent with the emergence of 

a diverse but internally coherent vocabulary of research. 

Table 1 shows the five cluster solutions for both time periods. Research into public attitudes and its 

determining factors is consistently present, very much considered under an educational agenda in 

the first period (C1.1). Continuity also arises from mass media analyses. These two mainstays cover 

36 percent of the units in the first period, increasing to 59 percent in the second; 49 percent of the 

vocabulary is invested here in the first period, reduced to 38 percent in the later period.
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Table 1. Five clusters of significant word associations in the PUS vocabulary.

Cluster 		 % units 	Interpretative label 			   Typical words 			   % vocab

1992–2001 (n = 201; 55% of 900 text units classed)

C1.1: 		  42 	 Public understanding, models 		  public, model, lay, argue 	 25 

C1.2: 		  10 	 Popular science, fiction film, 		  scientists, stereotype 		  17 

C1.3: 		  12 	 Environment global 			   warming, movement 		  12 

C1.4: 		  9 	 Attitudes and education 		  parent, school, gender 		  19 

C1.5: 		  27 	 Media coverage 			   newspaper, accident, TV 	 30

2002–2010 (n = 264; 76% of 1166 text units classed)

C2.1: 		  18 	 Public engagement, formats 		  engage, citizen, participate 	 16 

C2.4: 		  8 	 Medical biotech 				   map, health, donor, regulate 	 12 

C2.2: 		  10 	 Attitude and its factors 		  variable, gender, effect 		 14 

C2.3: 		  15 	 Agri-food biotech 			   genetic, moral, plant, animal 	 18 

C2.5: 		  49 	 Media framing 				   press, metaphor, stem cells 	 24

Change is indicated by the other three clusters. Clusters 1.1 and 2.1 are continuous in their more 

theoretical language, but they morph from a basic concern with defining the public understanding of 

science, e.g. by presenting models for it, to a concern with public engagement. This is consistent with 

the well-known shift in discourse from a ‘deficit model’ to a ‘dialogical model’ of public engagement 

in science and society relations. This concern comprises 42 percent of text units in the early period, 

reduced to 18 percent in the later period; the vocabulary invested reduced from 25 percent to 16 percent. 

The biotechnology debate has dominated much of PUS research in the early years of the new millennium, 

while the environment was the typical story of the 1990s.1 In the first period, many words pertain 

to environmental issues such as nuclear accidents, pollution and global warming (C1.3; 12% of text 

units invested with 12% of the vocabulary), and other words pertain to the analysis of popular science 

including stereotypes of science and scientists in fiction and other genres (C1.2; 10% of text units 

invested with 17% of the vocabulary). In the later period, the PUS contents are typically marked by 

developments in genetics, genomics and genetic engineering of plants and animals (C2.3; 15% of units 

and 18% of vocabulary), and biomedical application of genetic research and its governance (C2.4; 8% of 

units invested with 12% of vocabulary). 

The historical split of modern biotechnology into agricultural and medical biotechnology is associated 

with a different framing of the issues (see Bauer, 2005). In our findings, agri-food biotechnology shares 

the language of attitude research, while medical biotechnology is more closely associated with the 

language of governance and public engagement.

2. The role of PUS in the inter-citation network of the field 

Scientific journals present important channels for the circulation of scholarly information. They play 

a vital role in the dissemination of new theories, methods and facts crucial for defining an academic 

discipline (Ziman, 1968). This critical role is studied by bibliometric analysis of scholarly activity. 

Conventional impact studies focus on citation metrics to reflect the distribution and endorsement of 

scientific authority in terms of individual authors, groups of authors, particular papers or journals, or 

by reporting the h-score of citations. However, researchers have started to question the idea that the 

authority of a journal comes from the appreciation of isolated intellectual activities within a domain. 

Studies increasingly see scholarly activity as a network process configured by interaction of authors, 
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journals or disciplines. This emphasises the role of influence and knowledge circulation. Based on social 

network theory, inter-citation studies can detect disciplinary and intellectual structures that define a 

domain of thought (see Everett and Pecotich, 1991; Small, 1973; White and McCain, 1989). 

This part of our study will map the role of PUS in scholarly communication and its changes over time by 

using journal inter-citation and social network analysis for the period 1997–2010. Intercitation data is 

taken from the Thompson Reuters ISI ‘Web of Science’ citation database.2 

We will focus on the ‘ego’ network where PUS is the focal point; ‘alters’ are the other journals in its 

neighbourhood and the edges link the citing to the cited journals. Citation flow is important for 

understanding the dynamics of a scholarly domain (see Borgman and Furner 2002; Ding et al., 2000; 

Leydesdorff and Cozzens 1993), and how knowledge circulates between journals and disciplines within 

this domain (Newman, 2010). For the present purpose, we define ‘domain’ as the corpus of journals 

considered here; ‘discipline’ will arise from classifying journals into fields formulated for the purposes of 

this analysis.3 

We look at several network measures that describe the embedding of journals in their domains in terms 

of positional (dis)advantages (Burt, 2000). Interpreting these measures is not straightforward because 

it is hard to infer advantage from single descriptive indicators and there are no definite benchmarks 

to indicate (dis)advantage. For example, measures can point to closely knit networks that foster trust, 

facilitate sharing of tacit knowledge and create a group identity that can be considered as an advantage 

(Coleman, 1988). Yet, networks with structural holes and weak ties can create opportunities for 

accessing distant fields and exposure to more diverse ideas (Granovetter, 1973). Hence, throughout these 

discussions we will use a combination of several measures to interpret the structural (dis)advantage of 

PUS.

Basic indicators of linkage and going-between 

Let us start with basic ‘ego’ network measures that give us an initial idea about the opportunities and 

constraints which PUS faces in its network of citation flows. PUS receives on average 35 and sends 

25 citations per year. In total, during the period 1997–2010, it received 447 citations and made 309 

references to other journals. PUS is more often a reference for other journals than it makes references. 

Thus, PUS is quite visible within its domain and this visibility is stable over time. Table 2 gives basic 

ego network indicators for PUS in terms of received citations. PUS receives citations from 19, 15 and 18 

journals over three periods, respectively. These journals have 34, 23 and 40 links between each other 

over the same periods. The density (Densit), the proportion of actual citations to all possible citations 

between the journals in their domain network, increases from 9.9 percent to 10.9 percent and to 13.1 

percent. Journals citing PUS are not part of a dense structure; inter-citation network is relatively sparse. 

However, this does not yet imply any advantage or disadvantage.

Recieve Size Ties Pairs Densit nWeakC pWeakC 2StephR ReachE Broker nBroke EgoBet nEgoBe

1997-2000 19 34 342 9.9 4 21.1 88.4 54.7 154 0.45 123 36.1

2001-04 15 23 210 10.9 3 20 76.2 62.2 93.5 0.45 74 35.3

2005-09 18 40 306 13.1 3 16.7 85.4 53.4 133 0.43 108 35.6

1997-2010 19 44 342 12.9 3 15.8 100 53.4 149 0.44 145 42.5

Table 2. Basic ego network indicators for three waves of four years and overall.
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A weak component is the largest number of nodes that are connected, disregarding the direction of 

these ties. The number of weak components [nWeakC] for PUS is almost the same for all periods, i.e. 4 or 

3. This means that without PUS, the network would fragment into three separate, less connected sub-

domains. Since the likelihood that a network will fragment increases with its size, it is a common practice 

to normalise the number of components to size. When normalised, the likelihood of PUS connecting 

components is 21.1 percent in the first period declining to 16.7 percent in the last [pWeakC]. The 

probability that PUS plays this ‘connection role’ decreases over the years. 

Although the network density is low within the direct neighbourhood of PUS and the network is 

vulnerable to fragmentation, journals are highly reachable for PUS via indirect paths. The percentage 

of journals in the network that are within two steps of PUS is 88.4 percent, 76.2 percent and 85.4 

percent [2stepR]. By consulting references in any of these journals, it is highly likely that PUS can be 

reached in only two steps. Reach efficiency [ReachE], the proportion of (non-redundant) secondary 

citation receptions for each unit of primary citation, normalises this figure to size and shows to how far 

knowledge diffusion is redundant. This figure is respectively about 54.7 percent, 62.2 percent and 53.4 

percent; which implies that knowledge diffuses in a fairly non-redundant manner through following 

citations. PUS is an efficient hub in terms of connecting different journals. 

These indicators show that the citation flow between journals does not follow a direct path; PUS 

indirectly connects otherwise separate sets of journals; these journals can reach each other by a small 

number of steps rather than directly inter-citing each other. This points towards a ‘network of small 

worlds’. Any connection between overlapping nodes will indirectly carry the flow to other members 

within the separate cliques. The tendency towards clique-like local neighbourhoods is indicated by a 

high clustering coefficient, and combined with a high reachability index it is a symptom of a smallworld 

network (see Watts and Strogatz, 1998). If the journals form sets of dense cliques and some journals 

broker between them though citation flows, then this advantage is carried to all the journals within 

the overlapping cliques. The clustering coefficient for the three periods are 0.87; 0.89 and 1.05 

respectively, which is consistent with the network of small worlds hypothesis when considered with 

the abovementioned reachability score. Moreover, the likelihood that journals within the ego network 

of PUS are visible to each other through a network of small-worlds effect increases over time. This is an 

advantage for PUS because a journal that reaches different knowledge sub-domains may benefit from 

acknowledgement when the knowledge domain is segmented.

The quest for developing new ideas motivates researchers to venture into disciplines other than their 

own. Established disciplines refresh themselves through ideas that are inspired by outsiders; innovation 

is more likely at the margins; that is, anomalies outside the ‘normal science’ (see Kuhn, 1962). Work 

at the margins tends to dwell on problems that challenge established ideas and thus possess dynamic 

properties: they tend to involve concepts that facilitate the translation of one domain to another (Callon, 

1986). While knowledge is homogeneous within disciplines, it is heterogeneous between them. Hence, 

inter-disciplinary brokers have the positional advantage of accessing knowledge from a wider range of 

sources as well as playing an important role in cross-fertilising between knowledge areas. Creativity, 

insights, inspirations and originality are often the work of brokering between knowledge areas. In 

network terms, brokerage is defined by the number of nodes that fall on the paths between alters that 

are otherwise not directly connected. Over the three periods, PUS connects 154, 105 and 133 pairs of 

neighbours [Broker]. However, the relative brokerage role depends on all possible connections in its 

network. This relative number for PUS is 45 percent, stable for all three waves. This score suggests that 

PUS brokers the flow of citations between journals in its domain.

Another measure showing the bridging role of PUS is the centrality of its position. The ego betweenness 

score indicates how many times PUS crosses the shortest paths of journals citing each other [EgoBet]. 

A journal with a high betweenness centrality implies a position at the crossroads of disciplines (see 



19

Public Understanding of Science: compiled bibliography, 1992-2011

Leydesdorff, 2007) and carries the potential of transformative insights. The normalised betweenness 

[nEgoBe] indicates how likely PUS is to be at the centre of a star-network where all journals cite PUS 

but not each other. High scores suggest a role at the crossroads of different journals that are otherwise 

invisible to each other. A figure of 35 percent for all three periods indeed suggests that PUS is central as 

a hub and cross-fertilises different knowledge sub-domains. 

Up to now, we have established that the citation network of PUS is stable over several periods. This 

suggests, as our bibliometric observations only start in 1997, that in the first five years of its existence, 

between 1992 and 1997, PUS had successfully established a network position that intensified in the 

years to come, but did not shift significantly. In the remainder of the argument, we will concentrate on 

the aggregated network of citations for all the years (1997–2010) and explore a number of indicators of 

structural (dis)advantage of this established position.

Structural (dis)advantages of PUS 

Structural holes measures can give us a more focused view about how PUS can benefit from its network 

position. According to the theory of structural holes (Burt, 1992), network advantage comes from being 

connected to alters who are unconnected to the other alters in ego’s network. The value of a position in 

a social network is its potential to establish connections between groups that are detached by structural 

holes. Networks rich in structural holes may provide ego with opportunities and greater visibility with 

less effort throughout the social structure (Burt 1992; Seibert et al., 2001). 

Structural holes in intellectual networks may motivate inspiration and innovation. As Giuffre (1999) 

discusses, appreciation of an artist is not limited to the quality of the works themselves but dependent 

upon a chain of successful moves within a network. Strategic use of network positions can bring 

opportunities, power and influence. Applying this insight for scholarly activities, structural holes provide 

scholars with ‘entrepreneurial’ opportunities. Daring scholars take risks, venture outside their disciplines 

and stay in touch with competing disciplines; they are not afraid of ‘polluting’ their disciplinary pursuits. 

Scholars who effectively bring together otherwise detached peers create opportunities to be innovative 

and to be more widely cited than scholars who simply focus on their number of publications (see Heinze 

and Bauer, 2007). Likewise, scientific journals that bridge structural holes in a knowledge network 

provide researchers with opportunities to communicate across disconnected disciplines. 

Effective size measures the number of journals citing and cited by PUS minus the average number of 

citations these journals have to others. The effective size of PUS is 16, which is a fairly high figure 

considering its ego network is size 19. This shows that PUS can be visible from a small number of well 

cited and citing journals that connect to PUS, and connect to others that do not cite PUS. 

If all journals within the PUS domain were visible to each other, the mediating contributions of PUS 

would be redundant. To be in receipt of non-redundant information provides the journal the capability 

of being the source of new ideas. The efficiency measure norms the ego’s network by size. Looking at 

the proportion of non-redundant ties tells us about the indirect impact of PUS. Increasing the number 

of citing journals is not necessarily increasing the visibility of PUS: if journals from different disciplines 

citing PUS are visible to other journals where PUS has no direct connection, the impact of PUS is efficient. 

The proportion of non-redundant citations to network size of 88 percent suggests that PUS is quite 

efficient in achieving non-redundant citation flows. In short, PUS has an impact beyond its immediate 

neighbourhood.

Every network involves redundancy and is thus not fully efficient. Dyadic redundancy measures how 

many ties from ego to specific alters are redundant. The more others in the neighbourhood are tied to 

a given alter, the more redundant is the ego’s tie to this alter. If my friend is friends with everybody 

else, our friendship is not exclusive. Nodes with high dyadic redundancy are nodes embedded in the 
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same neighbourhood with few structural holes. PUS has non-exclusive, (low) dyadic redundant ties 

with journals such as Journal of Risk Research; Science Technology & Human Values; New Genetics and 

Society; Minerva; Social Studies of Science; and Science Communication implying that PUS is embedded 

within a relatively densely connected neighbourhood with these journals. This points towards a core set 

of inter-citing journals each bringing in peripheral others into the network. These core journals densely 

inter-cite each other and, through them, journals in their peripheries can reach diverse knowledge areas 

outside their subdomains. In other words, these journals act as core referents for other journals within 

the domain.

On the other hand, if inter-citations between PUS and other journals were limited to this neighbourhood, 

PUS should be highly constrained in its knowledge exchange. The network constraint is the extent to 

which a journal’s interactions remain within a group of neighbours. An embedded journal will have 

high network constraint while journals that broker between other journals will have less. If journals 

citing and cited by PUS all connected to one another, PUS would be highly constrained and it would 

be more difficult to develop its position. The measure is 0.13, thus PUS’s network constraint is quite 

low. The sources of constraints can be observed by dyadic constraint measures. This measure indexes 

how much any particular link constrains ego. New Genetics and Society, Science Communication and 

Science Technology & Human Values constrain PUS in the sense that it has few alternatives of visibility 

to other journals as these alternatives are also tied up with these journals. PUS is (weakly) dependent 

on these journals to be visible to other journals and vice versa. These journals fill a structural hole 

within the network of the PUS and the loss of these journals would create a perceivable yet relatively 

inconsequential disruption of the visibility of PUS articles. 

Another measure of constraint is hierarchy. If the total constraint on PUS is concentrated in a single 

journal, the hierarchy measure will have the highest value. Hierarchy measures indicate the inequality 

in the distribution of constraints. For PUS, the figure is quite low at 0.1; implying that the constraint on 

PUS is equally distributed and not vulnerable to visibility in any particular journal. This confirms our 

argument that the aforementioned journals have a relatively inconsequential constraint effect on the 

visibility of PUS. 

Adaptation of a new theory, method or fact from outside the discipline creates a risky position in 

terms of its recognition because this may be a challenge to the established knowledge. Alternatively, 

the observation that ideas have worked in another discipline provide resilience and arguments when 

facing the challenges. Thus, measures of structural holes indicate that scholars publishing in PUS gain a 

potential space to experiment with innovative ideas that would otherwise be too risky.

Not only brokering, but different types of brokerage 

The measures of structural holes theory are important for understanding how actors deploy their 

position in a network to maximise their influence and dependence on others from a rational choice 

perspective. The rational choice view suggests that actors will individually maximise advantages of their 

positions by keeping unconnected ‘alters’ separated. An alternative view suggests that brokerage benefits 

not from separating but from the different roles played in connecting otherwise separate groups of 

actors (Gould and Fernandez, 1989). This type of brokerage role is determined by the basic triangle of 

ego and two alters, each belonging to a predefined group, and the direction of their connections. There 

are five opportunities to act as broker between different groups: (a) a coordinator brokers two others in 

the same group; (b) a consultant brokers a relation between two members of the same group, but is not 

itself a member of that group; (c) a gatekeeper is a group member at the boundary and controls access to 

outsiders; (d) a representative brokers members of its group to the outsiders; and (e) a liaison brokers a 

relation between two groups, and is not part of either. We apply these concepts to the relations between 

different journals in our citation network.
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Table 3 represents the roles played by different journals selected according to their high total brokerage 

measure (Total). We are counting how many times a particular journal (ego), mediates in a particular way 

between two others in the network (alters). PUS (48) does overall much less brokerage than Energy Policy 

(128) or Social Studies of Science (78), but more than Science Communication (13) or Biosocieties (13). 

As for different brokerage roles, attracting attention at first sight, a high overall score on coordinator 

suggests that journals including International Journal of Science Education (70), British Journal of Social 

Psychology (51) and Energy Policy (50) act as organising referents that connect the journals within their 

disciplines. This score is zero for PUS, reinforcing our previous inferences that PUS plays a role in inter-

disciplinary knowledge flows rather than intra-disciplinary ones. 

PUS’s strength lies in gatekeeping and playing liaison (not, hopefully, of the ‘dangerous’ kind), and to 

a lesser extent being a representative of its discipline to outsiders. PUS plays the role of gatekeeper 17 

times, right behind Risk Analysis (20). PUS opens the gate for journals inside the field of Science and 

Society to external disciplines through conducting the citations it receives from other disciplines to its 

field. External knowledge flows inside the Science and Society discipline through PUS. PUS liaises 21 

times with journals across two separate disciplines of which it is itself not a part, and is again second 

only to Risk Analysis (30) among the selected journals in this regard. Disciplines become visible to each 

other via PUS, which they would otherwise not. However, PUS does much less representation (9) than 

the leading Energy Policy (65) and many others, which means that readers in environmental research 

discipline use Energy Policy as a window of visibility to other disciplines. Energy Policy conducts inside 

knowledge to outside disciplines through the citation flow. Compared to the gateekeeper role played, 

PUS scores mediocre on this measure. While the gatekeeper brings outside knowledge to the in-group, 

the representative brings knowledge from within to external disciplines. The possibility that scholars 

writing in Science and Society Studies might become visible to the readers outside that field through PUS 

is relatively low. The brokerage role played by PUS is insignificant for other brokerage roles.

Coordinator Gatekeeper Representative Consultant Liason Total

Energy Policy 50 6 65 0 6 127

Risk Analysis 11 20 24 0 30 85

Global Environmental Change 23 15 27 0 15 80

International Journal of Science Education 70 0 8 0 0 78

Journal of Environmental Psychology 19 6 42 4 6 77

British Journal of Social Psychology 51 16 7 0 1 75

Social Studies of Science 22 12 27 2 10 73

Public Understanding of Science 0 17 9 1 21 48

Acta Sociologica 17 0 3 0 0 20

Journal of Historical Geography 14 0 4 0 0 18

Studies in Science Education 14 0 3 0 0 17

Biosocieties 0 10 0 0 6 16

Science Communication 3 6 6 0 1 13

Table 3. Brokerage of journals in different roles.



22

Public Understanding of Science: compiled bibliography, 1992-2011

Overall, these measures suggest that PUS is more active in making inter-disciplinary citation connections 

than intra-disciplinary ones. This adds further evidence to the small-world and entrepreneurship 

hypotheses: PUS does not address a closed community, but mediates between different worlds. This 

provides scholars publishing in it with the opportunity to be creative and to experiment with original 

ideas that would be too risky within their own worlds. 

In addition to the brokerage measures just discussed, Table 4 shows how PUS brokers the disciplines 

in different roles 48 times. For example, PUS acts as a representative of its own discipline ‘Science & 

Society’ (observe the horizontal for Science & Society), to Risk Research (3x), Public Health (3x) and 

Communication (3x). Thus journals within the Science & Society discipline become visible to others in 

these fields through PUS. PUS is a gatekeeper to Risk Research (3x), Public Health (2x), Environmental 

Studies (4x), Communication (2x) and Geography (2x) (observe the vertical for Science & Society). 

Journals from these disciplines become visible to Science & Society through the citations in PUS. PUS 

is a consultant (1x) for Public Health, when connecting different journals within that discipline (see 

the diagonal). Finally, the liaison role (21x; observe all other fields) played by PUS between different 

disciplines is manifold and can be seen from Table 4. For example, PUS liaises between Public Health and 

Risk Research, Environmental Studies, Education, and Communication.

Access to resources or compositional measures 

While structural measures emphasise the patterns of relationships within the ego network, compositional 

measures show whether alters in the network have similar characteristics as ego. Such measures 

are based on Lin’s (1982) social resource theory, which focuses on the importance of accessing 

resources through relationships with alters. These measures include indicators of the ego’s access to 

information, of the ego’s interaction with similar alters (e.g. homophily, attraction to the similar), and the 

heterogeneity of the ego’s alters. 

For citation networks, compositional measures are important to understand the context of a journal. 

Are a journal’s citations limited to the journals of similar kind, or are they spread across a range of 

disciplines? Heterogeneity is a sign of access to resources outside the disciplines, while homophily 

indicates solidarity and sharing of resources within a community. Above, our analysis of the structural 

properties showed that connecting otherwise disparate patches of knowledge through brokerage is a 

significant condition for creative thinking and transformative developments. Now, we will complement 

our comments on the brokerage roles of journals and scrutinise whether the whole network is 

constituted in terms of homogenous or heterogeneous sections. 

A first set of indicators relates to homophily (see Online Appendix, Table 6). Homophily follows the 

idea that ‘birds of a feather flock together’ (McPherson et al., 2001: 417): actors tend to establish ties 

with actors who are similar to themselves (Lazarsfeld and Merton, 1954). In bibliometrics, homophily 

measures the intra-disciplinary citation patterns: it indicates the extent to which inside the discipline 

journals cite one another more than they do outsiders. Homophily can be computed across a variety of 

measures (see Online Appendix, Table 6).

•	 PctHomoph shows that PUS receives 23.1 percent of citations from within the discipline (Science & 

Society). This figure is relatively low; PUS interacts with other journals that are not like itself.

•	 E-I statistic (PUS = 0.538) gives the ratio of citations external to those internal citations to the 

discipline (Krackhardt and Stern, 1988).   PUS is relatively high.
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All these measures provide more evidence that suggests PUS is not embedded in a tightly connected, 

intra-disciplinary citation network that is closed on itself and reflecting a homogenous knowledge 

domain. Actually, a large proportion of the similarity ties arise from self-citations to PUS. Journals such 

as Social Studies of Science, International Journal of Science Education, Acta Sociologica, Studies in 

Science Education, British Journal of Social Psychology, Journal of Historical Geography or Minerva are 

much more closed into their own communities than PUS (compare journals in Online Appendix, Table 6). 

However we need to consider that a low homophily score does not necessarily imply heterogeneity. A 

node may share a considerable amount of its connections to others within its group while it may also be 

well connected to the outside alters. Hence, heterogeneity as a complementary measure that excludes the 

ego’s category from the calculation. 

Heterogeneity measures (see Online Appendix, Table 7) are distinct, as they observe similarity to ego, 

but we should also look at the distribution of ego–alter links from different categories. In intercitation 

networks, they indicate the spread of ‘batches’ of information content or unique network ties available 

across different disciplines. According to Blau (1977), it is heterogeneity rather than homogeneity of 

actors within a group that enhances the efficiency of operation in the group. Diversity of members 

embedded in other groups provides access to different opinions, brings visibility, and engenders 

originality and creativity. Variety broadens the repertoire and encourages off the norm thinking. Blau’s 

index measures heterogeneity: journals with citation to only a few outside their disciplines have lower 

heterogeneity while those with more diversity have values closer to 1 [Heterogeneity]. 

Among the journals listed PUS scores highest on this measure of diversity (0.84). All other journals 

except Risk Analysis (0.78), Journal of Risk Research (0.76), Social Science & Medicine (0.75) have values 

of less than 0.75 on the Blau index. When we examine the distributions of journals citing PUS among 

different scientific disciplines (Online Appendix, Table 7, see the horizontal for PUS), we see that 23 

percent of its citations arise within the disciplines Science & Society; 15 percent are from Risk Research; 

15 percent from Public Health; 15 percent from Environmental Studies 15 percent from Education and 

8 percent from Communication. Intercitation connections of PUS are distributed across the spectrum of 

disciplines, which compares favourably to other journals within Science & Society; these are much more 

embedded and closed into the speciality (see the vertical for Science & Society): 53 percent of citations of 

Social Studies of Science (Blau’s index: 0.65), 60 percent of Science, Technology and Human Values (Blau 

Index: 0.58, and 75 percent of Minerva (Blau’s index: 0.41) are within the discipline of Science & Society.

3. Summary and conclusion 

We have conducted two further studies to gage the contribution of the journal PUS over the first 20 years 

of its existence. The journal does a good job for its contributors by doubling their visibility compared 

to what one can expect from a social science journal, it has broadened its remits in terms of topic and 

methodologies adopted for its research, and increased global coverage of research reports. In this second 

part of our reflections, we conducted a lexicometric and a bibliometric study to add further observations 

on what PUS does for its readers, and we found the following:

•	 PUS has developed a more diverse, but in that diversity coherent language of researching the Science 

& Society field.

•	 The language of PUS can be grouped into five classes, of which two define its mainstay, while the 

other three capture the flavour of the time

•	 The mainstays are public attitude research and its determinants and the monitoring of mass media 

debates.
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•	 The theoretical topics shift from modelling public understanding to formatting public engagement; 

popular science and the issue of the environment give way to the dual concerns of biotechnology 

over agri-food and biomedical applications in the new millennium.

The bibliometrical analysis defines the position of PUS among a range of 165 other journals within its 

field of co-citation through a range of different indicators.

The (ego) network structure of PUS has not changed much since 1997. The flow of citations between the 

neighbour journals of PUS has reached equilibrium, established between 1992 and 1997; journals would 

not benefit from altering the structure of this network. The division of labour between the disciplines is 

established and offers little incentive to change this role distribution.

•	 PUS is visible by citations. Yet this visibility does not come from direct and dense inter-citations 

but from a network of small-worlds. Within a small-world network the flow arises from overlapping 

nodes within separate, but tightly connected cliques. The PUS citation network is dense; its visibility 

is given through overlapping clusters of journal inter-citations.

•	 PUS plays mainly two of five brokerage roles in connecting different journals within its domain: it is a 

gatekeeper, linking outsider journals into the discipline, and a liaison between journals from separate 

disciplines of which itself is not a part.

•	 PUS is more active in connecting citations across disciplines than within its own discipline of Science 

& Society.

•	 PUS offer scholars a safe space to experiment with original ideas that would otherwise berisky in a 

more specialised field of enquiry.

The work of PUS reaches beyond a closed community. Publications in PUS tend to mediate between 

different knowledge domains and thereby fulfil an important role in the knowledge exchange between 

disciplines that provides access to different information, opinions, visibility and opportunities; this 

knowledge exchange also promotes originality, creativity and vitality within these disciplines. And PUS 

does this with more annual editions, and rising impact far beyond the average social science journal. May 

the journal defend this favourable position and keep up the good work for another 20 years to come!
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Funding 

This research received no specific grant from any funding agency in the public, commercial, or not-for-

profit sectors. 

Notes

1.	  1. In recent years, we have seen the return of stories in PUS on the topic of global warming. However, 

future research will have to demonstrate how this affects the corpus of articles.

2.	  Earlier years could not be accessed easily for our present purposes. 

3.	 See the Online Appendix for further detail and a precise breakdown of the various classifications.

References 

Bauer MW (2005) Distinguishing GREEN from RED biotechnology – cultivation effects of the elite press. 

International Journal of Public Opinion Research 17(1): 63–89.

Bauer MW and Howard S (2012) Editorial: Public Understanding of Science – a peer-review journal 

forturbulent times. Public Understanding of Science 21(3): 258–267.

Blau PM (1977) Inequality and Heterogeneity: A Primitive Theory of Social Structure. New York: Free Press.

Borgatti SP, Everett MG and Freeman LC (2002) Ucinet 6 for Windows: Software for Social Network 

Analysis. Harvard, MA: Analytic Technologies.

Borgman CL and Furner J (2002) Scholarly communication and bibliometrics. In: Cronin B (ed.) Annual 

Review of Information Science and Technology, Vol 36. Medford, NJ: Information Today, pp.3–72

Burt RS (1992) Structural Holes: The Social Structure of Competition. Cambridge, MA: Harvard University 

Press.

Burt RS (2000) The network structure of social capital. Research in Organizational Behavior 22: 345–423.

Callon M (1986) Some elements of a sociology of translation: Domestication of the scallops and the 

fishermen of St Brieuc Bay. In: Law J (ed.) Power, Action and Belief: A New Sociology of Knowledge. 

London: Routledge & Kegan Paul, pp.196–233.

Coleman JS (1988) Social capital in the creation of human capital. The American Journal of Sociology 

94:95–120.

Ding Y, Chowdhury G and Foo S (2000) Journal as markers of intellectual space: Journal co-citation 

analysis of information retrieval area, 1987–1997. Scientometrics 47(1): 55–73.

Everett JE and Pecotich A (1991) A combined loglinear/MDS model for mapping journals by citation 

analysis. Journal of the American Society for Information Science 42(6): 405–413.

Gould RV and Fernandez RM (1989) Structures of mediation: A formal approach to brokerage in 

transaction networks. Sociological Methodology 19: 89–126.

Granovetter M (1973) The strength of weak ties. American Journal of Sociology 78: 1360–1380.

Giuffre K (1999) Sand piles of opportunity: Success in the art world. Social Forces 77(3): 815–832.



27

Public Understanding of Science: compiled bibliography, 1992-2011

Heinze T and Bauer G (2007) Characterizing creative scientists in nano-S&T: Productivity, 

multidisciplinarity, and network brokerage in a longitudinal perspective. Scientometrics 70(3): 811–830.

Krackhardt D and Stern R (1988) Informal networks and organizational crises: An experimental 

simulation. Social Psychology Quarterly 51: 123–140.

Kuhn TS (1962) The Structure of Scientific Revolutions. Chicago: Cambridge University Press.

Lahlou S (1996) A method to extract social representations from linguistic corpora. Japanese Journal of 

Experimental Social Psychology 35(3): 278–391.

Lazarsfeld PF and Merton RK (1954) Friendship as social process: A substantive and methodological 

analysis. In: Berger M, Abel T and Page C (eds) Freedom and Control in Modern Society. New York: 

VanNostrand, pp.18–66.

Lebart L, Salem A and Barry L (1998) Exploring Textual Data. Dordrecht: Kluwer Academic Publishers.

Leydesdorff L (2007) ‘Betweenness centrality’ as an indicator of the ‘interdisciplinarity’ of scientific 

journals. Journal of the American Society for Information Science and Technology 58(9): 1303–1309.

Leydesdorff L and Cozzens SE (1993) The delineation of specialties in terms of journals using the 

dynamic journal set of the Science Citation Index. Scientometrics 26: 133–154.

Lin N (1982) Social resources and instrumental action. In Marsden PV and Lin N (eds) Social Structure 

andNetwork Analysis. Beverly Hills, CA: Sage, pp.131–145.

McPherson JM, Smith-Lovin L and Cook JM (2001) Birds of a feather: Homophily in social networks. 

Annual Review of Sociology 27: 415–444.

Newman M (2010) Networks: An Introduction. Oxford University Press

Reinert M (1986) Un logiciel d’analyse lexicale: ALCESTE. Les cahiers de l’analyse des données 4: 471–484.

Seibert SE, Kraimer ML and Liden RC (2001) A social capital theory of career success. Academy of 

Management Journal 44: 219–237.

Small H (1973) Co-citation in the scientific literature: A new measure of the relationship between two 

documents. Journal of the American Society for Information Science 24(4)265–269.

Stoneman P, Sturgis P and Allum N (2012) Exploring public discourses about emerging technologies 

through statistical clustering of open-ended survey questions. Public Understanding of Science. Epub 

ahead of print 26 April 2012. DOI: 10.1177/0963662512441569.

Watts DJ and Strogatz SH (1998) Collective dynamics of ‘small-world’ networks. Nature 393(6684): 440–

442

White HD and McCain KW (1989) Bibliometrics. In: Williams ME (ed.) Annual Review of Information 

Science and Technology, Vol. 24. New Jersey: Information Today, pp. 119–186.

Ziman JM (1968) Public Knowledge. Cambridge, Cambridge University Press.



28

Public Understanding of Science: compiled bibliography, 1992-2011

Author biographies 

Ahmet Suerdem (PhD) is Professor of Research Methodology at Istanbul Bilgi University and Senior 

Academic Visitor at the London School of Economics Methodology Institute. His research is on bridging 

qualitative and quantitative text analysis, social network analysis and construction of indicators of 

science culture. 

Martin W. Bauer (PhD) is Professor of Social Psychology and Research Methodology at the London School 

of Economics, and the current Editor-in-chief of Public Understanding of Science. His research is on the 

relation of science and common sense, and construction of indicators of science culture. 

Susan Howard (PhD) is the managing editor of Public Understanding of Science. She wrote her thesis on 

‘Stereotypes of scientists post-war Britain’. 

Luke Ruby holds an MA in English Literature from Birkbeck College, University of London and is 

Assistant Editor at Sage Publications.



29

Public Understanding of Science: compiled bibliography, 1992-2011

a) Data and method for lexicographical analysis

Data corpus: all PUS abstracts 1992-2010 (N=465); for trend analysis we split the corpus into two periods: 

1992-2001 (n=201) and 2002-2010 (n=264). Table 5 below shows the basic frequencies of key features 

of the corpus. After lemmatisation, 944 different word forms went into analysis for the early period; for 

the later period this was 1154 reduced word forms. Both periods registered 48% hapaxes, i.e. word forms 

that only occurred once.

Basic methodology: co-occurrence analysis, descendent hierarchical clustering of associated words. 

25595 word pairs went into analysis over 900 text units of which 54% were classified for the early 

period. For the later period, 33815 word pairs went into analysis over 1166 text units of which 75% were 

classified.

We used ALCESTE 2010 education version: see http://www.image-zafar.com/fr/logiciel-alceste

Appendix

Table 5. Basics of the co-occurrence analysis							     

							       1992-2001			   2002-2010 

Abstracts (uci)					    201				    264

Word forms					     31810				    41219

Distinct words					    4795 				    5487

Average freq					     6.6% 				    7.5%

Max freq					     2318 				    2770

Hapaxes 					     2321 				    2569

% Hapaxes 					     48% 				    47%

Reduce forms 					    944 				    1154

Text units(uce) 				    900 				    1166

Word pairs 					     25595 				   33815

Units classed 					     54% 				    75%

b) Data and method for network analysis of inter-citations

The data corpus: we constructed a co-citation database on the basis of 165 journals. The 20 most cited 

and citing journals of PUS were selected, and for each of these 20 journals we selected the 10 most 

frequently cited and citing journal in turn. We covered the period of 1997 to 2010, which is the widest 

range of data that was available. All data is taken from the ISI Web of Science citation database, which is 

owned and operated by Thompson Reuters and not connected to SAGE. ISI-defined JCR journal subject 

categories have been disregarded in favour of the a-priori groupings used in the paper. To recover the 

earlier citations would have added considerable additional effort out of proportion to the potential gains 

for the analysis. For purpose of trend analysis, we split the corpus three periods: 1997-2000, 2001-2004, 

and 2005-2009. For structural analysis we maintain the entire corpus 1997-2010.

Basic methodology: We used ego network analysis with ‘alters’ to characterise how PUS is embedded in 

its journal co-citation neighbourhood. We defined the relation between journals as citation in-coming 

and out-going ties and the “neighbourhood” as the set of all journals to which PUS has a tie and all the 

ties among these journals. This network domain is analysed in terms of various network indicators to 

determine the structural (dis)advantages of PUS compared to other journals within this neighbourhood.

We used UCINET v6 (2002) software for network analysis of the inter-citation data (see Borgatti et al, 

2002).
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Classification of 165 journals into ‘disciplines’ for the purpose of this analysis

• Domain: the ego network of PUS, paper being cited and that cite PUS between 1997 and 2010.

• Subdomain: particular groupings empirically observed in the network of citations

• Disciplines: the following a-priori grouping of journals into 10 classes

The set of journals is created by selecting the 20 most cited/citing journals of PUS for the period from 

1992 to 2010. For each of these 20 outlets, again the 10 most cited cited/citing journals were added to 

the list. The result is a set of 165 unique academic journals which form a network of inter-citations.

The classification of journals into a-priori groups is tentative and any particular case might be classed 

differently. But this order is a necessary framework for developing the argument of this analysis. One 

could imagine testing the robustness of our conclusions by playing with different classifications and 

observe how the results of the analysis are affected. But that would have much gone beyond what this 

note tries to achieve.

SCIENCE & SOCIETY

1. J American Society For Information Science And Technology

2. Minerva

3. Science Technology & Human Values

4. Social Science & Medicine

5. Science And Engineering Ethics

6. Public Understanding of Science (PUS)

7. Scientometrics

8. Information Research-An International Electronic Journal

9. Research Policy

10. Theory Culture & Society

11. Technology And Culture

12. Social Studies Of Science

13. Information Society

RISK STUDIES

1. Food Policy

2. Journal Of Risk And Uncertainty

3. Risk Analysis

4. Journal Of Risk Research

5. Health Risk & Society

6. Accident Analysis And Prevention
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SOCIAL SCIENCES GENERAL

1. British Journal Of Sociology Of Education

2. Journal Of European Social Policy

3. Demographic Research

4. Journal Of Social Issues

5. Journal Of Family Issues

6. American Sociological Review

7. History Of The Human Sciences

8. Leisure Sciences

9. Discourse & Society

10. Wisconsin Law Review

11. Work Employment And Society

12. American Journal Of Sociology

13. European Sociological Review

14. Acta Sociologica

15. International Journal Of Social Welfare

16. Social Science Quarterly

17. Sociology-The Journal Of The British Sociological Association

18. Tidsskrift For Samfunnsforskning

19. Qualitative Inquiry

20. Sociological Review

21. Annual Review Of Sociology

22. Journal Of Marriage And The Family

23. Current Sociology

24. Social Indicators Research

25. Sociological Research Online

ECONOMICS & MANAGEMENT

1. Accounting Organizations And Society

2. Journal Of Econometrics

3. Economic History Review

4. American Economic Review

5. World Development

6. Administrative Science Quarterly

7. Journal Of Environmental Economics And Management

8. Econometrica

9. Economy And Society

10. Management Science

11. Organizational Behavior And Human Decision Processes
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PUBLIC HEALTH

1. Public Health Genomics

2. Sexual Health

3. American Journal Of Public Health

4. Patient Education And Counseling

5. Medical Anthropology

6. Futures

7. Health

8. Culture Medicine And Psychiatry

9. British Journal Of Psychiatry

10. Journal Of Medical Ethics

11. Hastings Center Report

12. Sociology Of Health & Illness

13. Health Policy

14. Teaching And Teacher Education

15. Qualitative Health Research

16. Addiction

17. Bioethics

18. American Journal Of Psychiatry

19. Revista Espanola De Saludpublica

20. New Genetics And Society

21. Health Education & Behavior

22. American Journal Of Bioethics

23. Neuroethics

24. Biosocieties

SOCIAL PSYCHOLOGY

1. Advances In Experimental Social Psychology

2. Psychological Review

3. Sex Roles

4. Journal Of Personality And Social Psychology

5. Journal Of Environmental Psychology

6. European Journal Of Social Psychology

7. Journal Of Applied Social Psychology

8. Psychological Bulletin

9. British Journal Of Social Work

10. British Journal Of Social Psychology

11. Group Processes & Intergroup Relations

12. Journal Of Experimental Social Psychology

13. Journal Of Applied Psychology

14. Personality And Social Psychology Review

15. Personality And Social Psychology Bulletin
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ENVIRONMENT

1. Society & Natural Resources

2. Global Environmental Change-Human And Policy Dimensions

3. Landscape Research

4. Journal Of Environmental Education

5. Journal Of Environmental Planning And Management

6. Population And Environment

7. Ecological Economics

8. Ecology And Society

9. International Environmental Agreements- Politics Law & Economics

10. Climate Policy

11. Environmental Communication-A Journal Of Nature And Culture

12. Health & Place

13. Energy Journal

14. Land Use Policy

15. Annual Review Of Environment And Resources

16. Environment And Planning A

17. Environment And Planning D-Society & Space

18. Environment And Behavior

19. Energy Policy

20. Journal Of Agricultural & Environmental Ethics

21. Energy Economics

22. Landscape And Urban Planning

23. Technological Forecasting And Social Change

24. Environmental & Resource Economics

EDUCATION

1. Review Of Educational Research

2. Environmental Education Research

3. Educational Psychologist

4. Educational Researcher

5. Journal Of The Learning Sciences

6. Journal Of Curriculum Studies

7. Studies In Science Education

8. Journal Of Research In Science Teaching

9. Research In Science Education

10. Isis

11. Learning And Instruction

12. Computers & Education

13. Physical Review Special Topics-Physics Education Research

14. Journal Of Baltic Science Education

15. Cognition And Instruction
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16. Science Education

17. Journal Of Science Education And Technology

18. International Journal Of Science Education

19. Higher Education

20. Chemistry Education Research And Practice

COMMUNICATION

1. Journal Of Communication

2. European Journal Of Communication

3. Continuum-Journal Of Media & Cultural Studies

4. Journal Of Applied Communication Research

5. Journal Of Broadcasting & Electronic Media

6. Journal Of Health Communication

7. Communication Research

8. Journalism & Mass Communication Quarterly

9. Quarterly Journal Of Speech

10. Political Communication

11. Health Communication

12. Implementation Science

13. Human Communication Research

14. Milbank Quarterly

15. Science Communication

GEOGRAPHY

1. Progress In Human Geography

2. Applied Geography

3. Annals Of The Association Of American Geographers

4. Journal Of Historical Geography

5. Geographical Journal

6. Geographical Review

7. Area

8. Transactions Of The Institute Of British Geographers

9. Urban Geography

10. Cultural Geographies

11. Political Geography

12. Social & Cultural Geography
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