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Summary 

The focus on communications in this dissertation enables to conceptualize 

science as a system in permanent change where the socio-cognitive and the textual are 

intertwined constantly conditioning and enabling each other. Furthermore, due to the 

importance of the interaction and interrelation of communications among scientists 

science can also be characterized as a communication system that produces discursive 

knowledge. The discursive nature of scientific knowledge can be expected to act as a 

further refinement of meaning in scientific communications.  

The additional assumption of publications as a functional simplification of 

scientific communications allows us to model and measure scientific developments 

using its literary footprints. Another advantage of the emphasis on written 

communication is that publications bridge the context of discovery and the context of 

justification. The contexts were introduced in Philosophy of Science to distinguish 

between the daily social conditions of scientists’ research activities (“context of 

discovery”); and processes of validation of cognitive contributions (“context of 

justification”). Because results of scientific research are formalized into publications 

and submitted for peer-review validation, the textual dimension (publications) can be 

considered as mediating between both contexts.  

The use of publications to bridge between the two contexts refers again to the 

co-evolving social, intellectual and textual dimensions that are intertwined in the 

production and validation of scientific knowledge. This process of producing and 

validating knowledge claims is thus acknowledged as discursive; it is generated from 

the communications among scientists. Moreover, the discursive practices are 

reflexive: scientists communicate according to and deviating from what has been 

communicated in the past. 

Following the assumption of communications as the main drivers of discursive 

knowledge, and their operationalization in terms of publications, the system can be 

defined as the networks of scientific publications and their interactions. Networks 

represent the emergent intellectual structures but at the same time, they link this 

emergent structural properties to the dynamic process of producing scientific 

knowledge. Discursive knowledge emerges from a process of refinement and 

elaboration of arguments. This discursive characteristic of scientific knowledge 

provides the means for the organization of the knowledge produced. 
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Recursivity operates as a consequence of reflexivity in the communications. 

This reflexivity is enhanced by the textual dimension which allows scientists to 

communicate their findings as well as their interpretations of previous findings. In a 

model based on scientific literature, this recursivity operates in terms of citations. 

Continuous flows of publications can be expected to stabilize in terms of disciplinary 

trajectories as a consequence of the recursive use—citation—of previous scientific 

contributions to support new findings. In other words, parallel to new contributions to 

science, scientists use context relevant references to previous contributions which 

gives the new contribution a cognitive position (disciplinary) in the intellectual 

dimension. 

This perspective of science was used to model and measure the development 

of three scientific developments. Two of these developments correspond to 

nanoscience. The main purpose of the studies presented in Chapters Three and Four 

was to establish the relationship between two related scientific breakthroughs: the 

discovery of “fullerenes” and the posterior discovery of fullerene-like structures 

“nanotubes”. The other case study was used to apply the model and its measures to a 

more “social” scientific specialty: scientometrics. 

  The operationalization of science using the literary model allows an 

algorithmic reconstruction of the cognitive history for both nanoscience specialties. 

The historical reconstruction based on publications with “fullerenes” and “nanotubes” 

as part of their titles is enhanced algorithmically to characterize the intellectual bases 

of both these specialties. The specialties differentiate in terms of their cognitive 

historiography. The Kullback & Leibler’s (1951) relative entropy measure is used to 

indicate evolutionary turning points in a network of documents which suggests that 

the dynamic development of research in nanotubes is such that disciplinary 

trajectories are unstable and still being shaped. 

In terms of the intellectual dimension of the research specialties, self-

organization is measured as reduction of uncertainty in different periods of time. 

Using “configurational information” to measure the probabilistic entropy in a set of 

documents, self-organization is assumed to emerge when the uncertainty 

(=probabilistic entropy) is decreasing with respect to previous periods. Particularly, 

reductions of configurational information for the distribution of cited references and 

title words in publication years is associated with self-organization of the intellectual 
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structures: with a synergetic co-evolution of the intellectual, social and textual 

dimension. 

  It can be concluded that the social, textual and cognitive dimensions are 

mutually dependent and interacting. The importance of publications as the carriers of 

discursive knowledge makes the hypothesis of self-organization of discursive 

knowledge amenable to testing using the textual dimension, but the textual layer itself 

can also be expected to develop its own dynamics. 

 

 

 




