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Introduction: Astrobiology is a scientific disci-

pline devoted to the study of the origins, evolution 
distribution and future of life in the universe. It often 
deals with objects and processes that are remote in 
time and space and, therefore, cannot be subjected to 
direct experimentation. Instead, their nature has to be 
inferred from indirect observational, experimental or 
theoretical evidence. This evidence is drawn from a 
number of different fields, such as molecular biology, 
ecology, planetary science, astronomy, chemistry, ge-
ology and information science. As a consequence, as-
trobiology is inherently interdisciplinary, strongly 
driven by hypotheses that cannot be unambiguously 
proven and, therefore, are often subjects of intense 
scientific debate. This poses a number of challenges 
for the scientific community. How to remain well in-
formed about different lines of arguments and evidence 
regarding hypotheses in the field, which could be often 
very diverse, exceeding expertise of a single scientist? 
How to disseminate new research results such that 
their essence is understood and appreciated by a broad 
range of scientists with different backgrounds? How to 
transfer broad knowledge in the field in an unbiased 
way to the new generation of astrobiologists? These 
issues are essential for effective communication, col-
laboration and education, which in turn are required for 
long-term progress in the field. 

Hypothesis Browser: We have addressed the chal-
lenges described in the Introduction through develop-
ing a novel, web-based, hypothesis-driven, commu-
nity-supported system for organizing and disseminat-
ing scientific information. Our prototype system con-
sists of three components: (1) a database of scientific 
information derived from scientific papers and indexed 
via the hypotheses it supports or contradicts, (2) argu-
ments for and against each hypothesis organized and 
presented to the user using a web browser interface, 
and (3) an “ecology of hypotheses” created by con-
necting each hypothesis to other, relevant hypotheses. 
The underlying idea is that arguments supporting or 
contradicting scientific hypotheses are the most fre-
quently sought scientific information and, therefore, 
presenting them in a structured environment is much 
more useful to researchers and students at every level 
than literature searches based on keywords or other 
similar criteria.  

To represent information of interest we have devel-
oped an ontology that consists of five concepts: (i) 
hypothesis, (ii) argument category, (iii) argument, (iv) 
evidence and (v) research paper. These concepts and 

the relationships between them, shown in Fig. 1, reflect 
the organization of information displayed in our 
Hypothesis Browser tool. Although designed inde-
pendently, this ontology bears a relationship to the 
SWAN discourse ontology [1], a more complex ontol-
ogy developed to support hypothesis tracking in the 
Alzheimer’s medical community.  

 
Fig. 1. Schematic representation of the hypothesis 
browser ontology 
 

Upon entry to our Hypothesis Browser web site, a 
user is presented with a set of hypotheses under con-
sideration by the scientific community. Browsing to 
view a specific hypothesis, the user sees a two-column 
display (Fig. 2) with the hypothesis on the left and a 
counter-hypothesis on the right. Underneath the hy-
pothesis and counter-hypothesis, the the system enu-
merates a list of arguments supporting and contradict-
ing the hypothesis, as illustrated in Figs. 3. Conceptu-
ally similar arguments are grouped within an argument 
category. Each argument is derived from evidence 
presented in scientific papers. Users can enter com-
ments on arguments and evidence, which stimulates 
scientific discourse. We have considered, but not im-
plemented, various methods of notifying users when 
specific hypotheses or arguments of interest are com-
mented upon by other users. These methods include 
email and RSS subscription, as well as simple notifica-
tion upon login to the system. 

Papers are indexed by their authors or other experts 
in the field, making the system a community effort. 
This indexing process is accomplished through a con-
venient web form. In addition to the full citation (Fig. 
4), the author provides short statements describing 
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his/her evidence and argument (if applicable), and 
specifies supporting or contradicting links to 
hypotheses and related arguments. Currently, we have 
indexed approximately 100 papers in the origin of life 
area to seed and test the system.  

System Status: With the initial design and devel-
opment of the Hypothesis Browser complete, our next 
step is to begin limited user testing to validate the pro-
totype system and gather suggestions for improve-
ments. In response to these suggestions, we anticipate 
completing another round of design and development 
before releasing the system to an “early adopter” group 
of astrobiology scientists.  

 

 
 
Fig. 2. Screen shot of the Hypothesis Browser. 
 

Summary: The Hypothesis Browser described 
here is a digital resource that promotes disseminating 
scientific information in the field of astrobiology, fa-
cilitates scientific discourse and encourages interdisci-
plinary collaborations. In contrast to encyclopedic 
knowledge, the providers of information do not have to 
be objective. Even if a specific researcher supplies 
facts are biased for or against a given hypothesis, the 
overall body of evidence from the scientific commu-
nity should provide a balanced viewpoint. In addition, 
the proposed structure is particularly suitable for edu-
cational purposes because it encourages students to 
think critically and learn to formulate and test hypothe-
ses rather than accumulate isolated facts. Also, the 
system can be readily extended to other fields of 
science, medicine, engineering, as well as social and 
political arena. 
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Fig. 3. Close-up of screen shot in Figure 2 
 

 
 
Fig. 4. Citation display 
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