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In a previous communication, Goldstone & Leydesdorff (2006) discussed the import and export of the journal
Cognitive Science in terms of aggregated journal-to-journal citations. The main conclusion of the analysis was
that the journal functions as an important intermediary between different disciplinary groups of journals that
would be less directly connected if Cognitive Science did not exist. This bridging function is indicated by the

journal’s betweenness centrality[l] in the citation impact environment of the journal, that is, the network of
journals in which Cognitive Science is cited in a specific year. However, the analysis was based on the most

recent (2004) data available at that time.[2] Although we also compared the 2004 citation patterns with those of
one previous year (1988), two snapshots cannot provide sufficient information to discern trends in the
organization of cognitive science among intellectually neighboring fields.

In this brief communication, we extend our previous analysis with a dynamic perspective on betweenness
centrality and the interdisciplinarity of Cognitive Science for the period 1994-2006. Our data are, as before,
extracted from the Journal Citations Reports of both the Science Citation Index and Social Science Citation
Index. The extension of comparing representations for different moments in time (comparative statics) to a
dynamic analysis is not trivial. The differences between consecutive years do not necessarily indicate
development, but include also differences in the error terms (Leydesdorff, 1991). Most techniques for dynamic
visualizations are based on smoothing the transitions by linear interpolation between static representations in
order to optimize the conservation of a mental map (Moody ef al., 2005; De Nooy et al., 2005). Recently, Baur
& Schank (2008) developed an MDS-based algorithm to animate time series of network data dynamically by
optimizing the stress both within each year and over consecutive years, that is, by optimizing in three
dimensions of the data (Gansner ef al., 2004). The algorithm was implemented as a tool for the generation of

animations in Visone (Leydesdorff & Schank, 2008).[3]

We used the same techniques as in Goldstone and Leydesdorff (2006) for each year respectively, except that the
isolates after normalization (cosine > 0.2) were removed for the purpose of keeping the animation readable. The
resulting animation can be seen here. The animation shows that the betweenness centrality of the journal (in
blue) in its citation impact environment (in red) remains high over the various years, but it also shows that its
relation with computer-science journals was specific for 2004. In all years under study, the journal provided an
important interface between the fields of cognitive psychology and education research (e.g., the journal
Instruction and Cognition). Over the years, other groups are linked to this core structure of cognitive psychology
and education research, but these links have not been incorporated in the core set of the journal’s enduring
environment. Some of the fields that are relatively cohesive themselves, in that they show relatively large
within-field connectivity, but are only transiently connected to Cognitive Science include: social psychology
(1998), business (1995), human-computer interaction (1996), linguistics (1996-1998, and 2002), decision
science (2000, 2003, and 2005).

In summary, Cognitive Science continues to play an important role in transmitting new insights from cognitive
psychology to neighboring disciplines, but the fields of the journals in which articles from the journals are cited
vary (Collins, 1977; Shunn et al., 1998; Von Eckhardt, 2001). There were no structural stabilizations in these
external relationships except with education research. Cognitive Science belongs to a group of journals in



experimental psychology, but with the specific function at the margin of the specialty of being read and cited by
scholars in other relevant disciplines.
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[1] The betweenness centrality of a vertex in a network is the proportion of shortest paths between pairs of other vertices that include
this vertex (Freeman, 1977).

[2] A similar analysis was pursued by Leydesdorff (2007) for the journal Social Networks.

[3] Visone is a software package for the visualization of network data and is freely available at http://visone.info/.



