
Application: World Wide Web Conference Proceedings 
Question:  How does the status of an authorship network influence a topic network 
over time and vice versa? 
Content Network:  Topic network as represented by keyword co-occurrence 
Social Network:  Co-authorship network 
Binding:   Networks arebound via article  
Data Source:   Publications of the WWW Conference  
Time series:   four years, from 2007 to 2010  
 

The Future 
The project has established a strong collaboration within 
the VU. This is supported by the Network Institute 
through its student assistant program. Current work 
includes: 
 
•  application  of developed methods to new science 

datasets; 
•  development of Semantic Web wrappers for 

Microsoft Academic Search and the CORDIS dataset 
of european grants; 

•  use of the created datasets for studies of 
interdisciplinary collaboration 

 
The project team is currently pursuing funding to 
expand on the initial work of the project in order to 
create a Science Barometer. A robust tool for studying 
scientific activity as it happens through the use of web 
data sources. 

Semantically Mapping Science: Results 
Collaborators 
•  Computer Science: Paul Groth, Shenghui Wang, Ravindra Harige, Stefan Schlobach, Frank van Harmelen 
•  Organization Science: Peter van den Besselaar, Julie Birkholz 
•  Rathenau Institute: Thomas Gurney, Edwin Horlings 
Web:  http://www.sms-project.org 

Project Motivation 
Scientometrics is the field of Social Sciences that studies 
the evolution of scientific fields: how they grow, shrink, 
merge, appear or disappear, if they are inward or 
outward-looking, how they are clustered, if they have a 
high or low in- and outflux of people etc. 
 
Typically, Scientometrics studies are done on the basis 
of bibliometric data: co-citation patterns, co-authoring 
pattersn, citation-impact studies, etc. The field has 
progressed rapidly since the widespread on-line 
availability of such bibliometric data (in the last 15 years 
or so). Such studies can now be done routinely. 
 
However, publishing is only one of the many activities of 
scientists. They also do things like: review papers, have 
discussions, change jobs, interact with companies, 
organise and participate in events, are members of 
boards (conference, professional organisations), etc. 
With the advent of the Web, these other activities of 
scientists now also leave on-line traces that can be 
used for scientometrics purposes. The question is: 
 
Can we use Semantic Web techniques to meaningfully 
detect, retrieve and manipulate such web-traces of 
activities of scientists in order to improve Scientometrics 
studies? 

Results 
The project ran from September 2009 – 2011.  There 
were three core areas of results.  
 
1)  Using the Web for Science Studies 

 During the project, we icataloged web-based data 
sources that would provide new insights into science. 
Data sources included web-crawls (e.g. science 
blogs), web-available databases (e.g. DBLP), and 
APIs (e.g. Microsoft Academic Search, Yahoo 
Geolocation). These were then transformed into 
data usable for statistical and network analysis.. 

 
2) Developing New Semantic-Web based Methods  

 We developed new methods for being able to both 
acquire and analyze network data. Network data is 
a key data input for studying science dynamics. This 
work led to a best paper award at the International 
Semantic Web Conference.  

 
3) Bootstrapping a new community 

 Working with collaborators in the US and Europe, we 
helped support the creation of  a new community to 
study science impact measures  based on the social 
web. Altmetrics has received media attention in 
Nature, Times Higher Education, Forbes and The 
Chronicle for Higher Education. 
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Science Studies: Chemistry Blogging 
 
We studied 336 blog posts on chemistry from the blog aggregator site 
researchblogging.org. Each post at this site is required to have a citation to the 
published literature. Through this connection we were able to study the posts using 
biblometric techniques. Some results are below   
 

Paul Groth, Thomas Gurney (2010) Studying Scientific Discourse on the Web using 
Bibliometrics: A Chemistry Blogging Case Study. In WebSci10: Extending the Frontiers of 
Society On-Line 
 

Method: Measuring influence between content and social networks 
 
We developed a general framework for measuring the dynamic bi-directional 
influence between communication content and social networks. The framework 
leverages the idea that knowledge about both kinds of networks can be represented 
using the standard Semantic Web knowledge representation standards. 

Examples 

Community: 
 
altmetrics is the creation and study of new metrics based on the Social Web for 
analyzing, and informing scholarship. 
 
Summarized in: J. Priem, D. Taraborelli, P. Groth, C. Neylon (2010), Alt-metrics: A 
manifesto, (v.1.0), 26 October 2010.  
http://altmetrics.org/manifesto 

Shenghui Wang and Paul Groth. 2010. Measuring the dynamic bi-directional influence between 
content and social networks. In Proceedings of the 9th international semantic web conference on The 
semantic web - Volume Part I (ISWC'10) – Best Paper Award 

Altmetrics appeared in this article in Nature Volume 469  “Scientists discover keys to long life,” pro-
claimed The Wall Street Journal head-
line on 1 July last year. “Who will live to 

be 100? Genetic test might tell,” said National 
Public Radio a day later.

These and hundreds of similarly enthusias-
tic headlines were touting a paper in Science1 in 
which researchers claimed to have identified a 
set of genes that could predict human longevity 
with 77% accuracy — a finding with poten-
tially huge implications for medicine, health 
policy and the economy.

But even as the popular media was trumpet-
ing the finding, other researchers were taking 
to the web to criticize the paper’s methodology. 
“We expect that most of the results of this study 
will not have the same longevity as its partici-
pants,” sniped a blog posted by researchers at 
the personal genomics company 23andMe, 
based in Mountain View, California.

Critics were particularly perturbed by the 
genome-wide association study (GWAS) that 
the authors had used to identify their longev-
ity genes: the centenarians and the controls in 
the study had been tested with different kinds 
of DNA chips, which potentially skewed the 
results.

“Basically anybody that does a lot of GWAS 
knows this [pitfall], which is why we all said it 
so fast,” says David Goldstein, director of Duke 
University’s Center for Human Genome Vari-
ation, who voiced his concerns to a Newsweek 

blogger the day the study appeared.
This critical onslaught was striking — but 

not exceptional. Papers are increasingly being 
taken apart in blogs, on Twitter and on other 
social media within hours rather than years, 
and in public, rather than at small conferences 
or in private conversation. In December, for 
example, many scientists blogged immedi-
ate criticisms of another widely publicized 
paper2 — this one heralding bacteria that 
the authors claimed use arsenic rather than  
phosphorus in their DNA backbone.

A CHORUS OF DISAPPROVAL
To many researchers, such rapid response is all 
to the good, because it weeds out sloppy work 
faster. “When some of these things sit around 
in the scientific literature for a long time, they 
can do damage: they can influence what people 
work on, they can influence whole fields,” says 
Goldstein. This was avoided in the case of the 
longevity-gene paper, he says. One week after 
its publication, the authors released a statement 
saying, in part, “We have been made aware that 
there is a technical error in the lab test used ... 
[and] are now closely re-examining the analysis.” 
Then in November, Science issued an ‘Expres-
sion of Concern’ about the paper3, in essence 
questioning the validity of its results.

When asked for a comment by Nature, the 
lead investigator on the paper, Paola Sebas-
tiani, a biostatistician at Boston University 

in Massachusetts, said only that she and her 
co-authors “feel it is premature for us to talk  
about our experience because this is still an 
ongoing issue”.

For many researchers, the pace and tone 
of this online review can be intimidating — 
and can sometimes feel like an attack. How 
are authors supposed to respond to critiques 
coming from all directions? Should they even 
respond at all? Or should they confine their 
replies to the conventional, more delibera-
tive realm of conferences and journals? “The 
speed of communication is ahead of the 
sheer time needed to think and get in the lab 
and work,” said Felisa Wolfe-Simon, a post-
doctoral fellow at the NASA Astrobiology 
Institute in Mountain View, California, and 
the lead author on the arsenic paper. Aptly 
enough, she circulated that comment as a 
tweet on Twitter, which is used by many sci-
entists to call attention to longer articles and  
blog posts.

To bring some order to this chaos, it looks 
as though a new set of cultural norms will be 
needed, along with an online infrastructure to 
support them. The idea of open, online peer 

review is hardly new. 
Since Internet usage 
began to swell in the 
1990s, enthusiasts have 
been arguing that online 
commenting could and 

TRIAL BY  
TWITTER

Blogs and tweets are ripping papers 
apart within days of publication, leaving 

researchers unsure how to react.

B Y  A P O O R V A  M A N D A V I L L I

 NATURE.COM
To join the debate 
about online review, 
go to:
go.nature.com/b49ej5
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To support the development of 
the altmetrics community, we 
helped organize the following 
activities: 
 
-  How is the Web changing 

Scientific Impact? Science 
Online 2010 

-  Altmetrics11 workshop at  
Web Science 2011 

-  Altmetrics12 workshop  at 
Web Science 2012 

-  PLOS One Collection on 
Altmetrics 


