
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Mediated communication and th evolving science system: Mapping the Network
Architecture of Knowledge Production

Zelman, A.G.

Publication date
2002

Link to publication

Citation for published version (APA):
Zelman, A. G. (2002). Mediated communication and th evolving science system: Mapping the
Network Architecture of Knowledge Production. [Thesis, fully internal, Defended at UvA].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/mediated-communication-and-th-evolving-science-system-mapping-the-network-architecture-of-knowledge-production(c504347e-b7d1-4ac2-b507-10c3a411bf58).html


Chapterr  III : Materials &  Methodology 

Introduction : : 

Thiss chapter describes the research project selected for the analysis: the Self 
Organizationn of the European Information Society (SOEIS). The Fourth Framework 
Programmee of the Targeted Socio Economic Research (TSER) Research Programme 
off  the European Commission is first outlined and then the communicative features of 
thee SOEIS research project are specified. The chapter will also provide an overview 
off  the methodological approaches employed in this study; the project communications 
electedd to be analysed are described in juxtaposition to the specific metric approaches 
usedd for each analysis. The theoretical relevance behind each distinct metric analysis 
iss then outlined. Finally, expectations concerning the impact of ICT on processes of 
knowledgee production are formulated and formalized into an overarching research 
question.. In principle the techniques developed here could be used for understanding 
similarr processes of knowledge production in other academic, government, or 
industriall  contexts. 

Duringg the period 1994-1998 the 4th Framework Programme covered all the research 
andd technological development activities funded by the European Commission. In all, 
13,2155 million Euro were contributed to the achievement of several primary goals. 
Thee explicit aims of the TSER framework were to facilitate the integration of 
technologiess into society, and to anticipate future priorities, emphasizing three main 
areass of relevance. 

Thee first was an effort to evaluate Science & Technology policy options with the aim 
off  developing a workable science and technological development policy for the 
Europeann Union (engaged via technology forecasting, assessment, and development). 
Thee second emphasis was research on education and training to improve these 
systemss to ensure currency with technological progress for long-term economic and 
sociall  development. TSER funded research thereby concerned the knowledge basis 
forr new education and training technologies, the quality of education and training 
systems,, and new forms of teacher-pupil interaction. A final emphasis was placed on 
researchh into social integration and social exclusion in Europe in order to develop 
knowledgee and create instruments for combating social exclusion. Economic 
mechanismss (among others) related to social exclusion were analysed and compared 
withh various integration policies pursued in Europe. This contribution was expected to 
enablee the development of a shared knowledge base for the evaluation of science and 
technologyy policy options, to improve education systems and to develop an education 
orientedd society, and thereby provide better and more comprehensive knowledge of 
thee social impact of European integration. In part, this study aims to assess the 
dynamicss of a TSER funded research project, but more generally it aims to reveal 
centrall  issues concerning the role of media in this process. 
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Thee Case: SOEIS 

Ass indicated, the research project selected for analysis was entitled: Self Organization 
off  the European Information Society (SOEIS). The SOEIS research project was 
fundedd through the Fourth Framework of the TSER Research Programme of the 
Europeann Union. It was selected because it operated as an international collaborative 
researchh effort that used both electronic and print media to communicate similar 
informationn and thereby exhibited features of both Mode I and Mode II types of 
knowledgee production. Additionally, similar to the priorities of the present study, the 
SOEISS was theoretically oriented towards the problematic of analyzing and 
understandingg the dynamics of the (European) Information Society. These features 
makee the SOEIS an excellent and extremely relevant site to measure the differences 
betweenn the relative impacts of print and electronic media on processes of knowledge 
production. . 

Thee SOEIS project should be understood to have entailed a reflexive analysis of the 
evolvingg Research, Technology and Development (RTD) research system. The 
presentt analysis of the project should therefore be understood as both infra-reflexive 
(withh myself as a participant), and as a hyper-reflexive look at an evolving science 
system,, as it addresses communication about these changes. Again, the SOEIS was 
selectedd because it provided an appropriate case to observe the simultaneous use of 
printt and electronic media to communicate similar information within the workings of 
aa trans-national research effort. The SOEIS research project appears on the edge 
betweenn Mode I and Mode II types of knowledge production, and the trans-national 
flavourr of the project made it a particularly useful case for this analysis. The analysis 
reflectss not only upon the archived information communicated throughout the course 
off  the SOEIS research project, but upon the (internal) process of knowledge 
productionn itself by treating the data as a time series. That is, information 
communicatedd during the course of the research project is considered as both a stock 
conceptt (as an archive to be analysed) and a flow concept, thereby understanding said 
informationn to have been created and exchanged. All print and electronic 
communicationss of the SOEIS group were archived, and thereby provided this 
analysiss with an objective set of data for the analysis. 

Thee communications of the SOEIS research project provided the resource data for the 
metricc analyses described below. Four relevant domains of the project were selected 
forr analysis. Print Communication, Electronic Communication, Journal Publication, 
andd Mailing List Environment. Each reflects different aspects of the mediated 
environmentt of the SOIES and aims to harness the domain-specific communicative 
dynamicss involved in that particular process of knowledge production and meaningful 
exchange. . 

Thee project was a single event with a defined time-line for completion1, but for the 
purposess of this analysis several features of the communication network have been 
delineatedd for different forms of analysis. The analyses were expected to reveal a 
relationshipp between the changing nature of knowledge production and the 

11 The SOEIS project was approved by the European Union in late 1997, and the final report was 
submittedd in 2000. 
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introductionn of electronic media into academic environments. The reader should note 
thatt a delineation is drawn between communications contained within the context of 
thee SOEIS project (the print and electronic communications), and the dynamics that 
aree external to the SOEIS research project (journal publication and mailing list 
environment).. Arguably, the latter contribute to the complex environment in which 
thee SOEIS project operates, and should be understood as distinct from its internal 
workings. . 

Importantly,, the SOEIS project was comprised of both core members and 
participatingg non-members; different groups of people are therefore involved with 
differentt elements of the communication systems. The print documents were created 
primarilyy by the 15 Core SOEIS members, while the electronic communications 
includee the contributions of up to 74 people.2 The Journal Publication Analysis and 
Mailingg List Analysis were carried out using the names of all mailing list members. 
TableTable 3.1: SOEIS Communicative Domains, below, outlines the basic parameters of 
thee four SOEIS domains selected for analysis. 

Domain n 
Print Print 
Electronic Electronic 
Publication Publication 
MailingMailing List 

Orientation n 
Internal l 
Internal l 
External l 
External l 

Chapter r 
Chapterr IV 
Chapterr V 
Chapterr VI 
Chapterr VII 

Participants s 
15 5 
74 4 

15/74 4 
74 4 

Timee Lin e 
0 1 / 9 7 - 5 / 00 0 
0 1 / 9 7 - 1 2 / 99 9 
0 1 / 9 6 - 1 2 / 00 0 
1 0 / 9 4 - 1 1 / 98 8 

Unitt  of Analysis 
Wordss (Printed) 
Wordss (Email) 
Journall  Publication 
Threadedd Emails 

Tablee 3.1: SOEIS Communicative Domains 

Severall  features of the SOEIS communication system should be noted. The first 
concernss limitations imposed by different languages operating in the dataset. One of 
thee texts included in the SOEIS print communications was written in Italian; this has 
beenn observed in the dataset and is evident in the second time period of the print 
communications.. This anomaly was not expected to skew results, but interesting 
observationss were made concerning this period which will be discussed in Chapter 
IV:IV: Analysis of Print Communications. In addition, several of the mailing lists 
includedd in the analysis of the mailing list environment were of Greek origin and one 
listt of German origin. However, the content of the emails was not examined at this 
levell  - the respective thread dynamics were examined and these remained the same 
irrespectivee of language. 

Thee second notable feature concerning the information used for the analysis is that I 
havee personally read all of the texts included in the study and understand the semantic 
detaill  underlying each. The metric analyses undertaken in this examination should be 
understood,, therefore, to supplement this understanding. The analyses do not 
determinee the meaning of the communications systems, but rather provide us with an 
updatee to the understanding already achieved by participant observation in the SOEIS 
researchh project itself. In Part II - Analysis the four respective dimensions are 
analyzedd discretely in four chapters. Part HI - Reflection serves to integrate the 

22 There were 74 members of the SOEIS mailing list (EuroCon-Knowflow), including both core 
memberss and other participants. The total number of members fluctuated over the course of the 2 years 
off  the project, but were taken as the baseline for the overall SOEIS group. The total number of actual 
participatingg parties in each domain is considerably less than 74. The member list can be viewed in 
AppendixAppendix B. 3. 
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respectivee results of the four analyses by describing their interrelation and theoretical 
relevance.. For future reference, each of the four analyses pursued here are 
accompaniedd by an Appendix located at the back of the book which contains 
supplementall  information relevant to each study; they are: Appendix A, Appendix B, 
AppendixAppendix C and Appendix D, respectively. 

Theoriess regarding the relationship between the social and the technological are by no 
meanss specific to Science & Technology Studies and Communication Studies, and in 
factt some theoretical bodies examined in Chapter II: Theoretical Grounding date 
backk to the turn of the 20th Century. The principal motivation here is to operationalize 
thee network metaphor using various types of metric analyses. 

Bibliometricss is employed to conceptualize the relationship between source texts, 
Scientometricss to map relations between scientists (with an eye to changing 
disciplinaryy boundaries), and finally Cybermetrics to measure a range of mailing lists 
inn the field of Science & Technology Studies and Self Organization Theory. Using 
thesee techniques may provide a means of understanding the impact of electronic 
writingg upon the previously existing communication networks fostered by print. 
Despitee the diversity between these approaches and the respective variety of objects 
off  study, the metrics share the same basic feature: co-analysis. In what follows, the 
specificc materials and methods employed in the analyses of the four respective 
communicativee dimensions of the SOEIS research project are described. In this way 
wee align them with the metric analyses introduced in Chapter I: Introduction - Key 
Concepts. Concepts. 

Material ss &  Methods 

Fourr relevant communicative domains of the SOEIS were isolated: print writing, 
electronicc writing, journal publication, and the mailing list environment. Arguably, 
orall  modes of communication as exchanged during project meetings, telephone calls, 
conferencess and the like could have been selected for analysis, and likewise, we could 
havee chosen to look at any number of other combinations between the domains than 
thee ones selected. However, of crucial interest to this project is the creation of a 
methodd through which one can compare the residual traces of project communications 
-- hence written communications were biased. Those communicative dimensions that 
havee left residual traces were selected specifically; oral communication (unless audio-
tapedd or inscribed via 'participant observation') exists only as it is happening - it 
leavess no traces for further analysis. Print and electronic writing (as a noun not a verb) 
aree precisely traces of previous communications and this renders writing an extremely 
importantt research site not only for understanding the symbolic dimensions of 
communication,, but its networked aspects as well. By comparing residual traces left 
byy communicating parties we can gain insight into the fundamental differences 
betweenn media forms used. The priorities of our study include an assessment 
informedd not only by theoretical positions concerning the symbolic dimensions 
involvedd in processes of knowledge production, but also about the tracing of a 
historicall  event using the output of several select media, and thereby produce a model 
too understand its architectural, networked and systemic dimensions. 
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Printt and electronic communication were selected as the embodiment of the content of 
thee intellectual exchange of SOEIS members. Since the nature of the information 
communicatedd along both channels of information flow are expected to be very 
similar,, they were selected with precisely the intent to compare them for notable 
similaritiess and differences. Together the print and electronic communications contain 
alll  of the relevant information concerning the internal (not interpersonal) workings of 
thee SOEIS research project. 

Thee publications of SOEIS members and the mailing lists they use to communicate 
theirr findings comprise the external workings of the project selected for analysis. The 
publicationn patterns of this particular group of actors are examined over five years, 
accountingg for the citing and cited Journal publication environments before, during 
andd after the research project. The two SOEIS project mailing lists have been 
combinedd for another level of analysis; together they embody the electronic 
communicationss described above. Here the aim is to compare the thread dynamics of 
thesee mailing lists with a selection of others from the fields of Science & Technology 
StudiesStudies and Self-Organization Theory. 

Thee networked relationships of the external workings of the SOEIS can be 
conceptualizedd in a similar way to the internally networked dimensions of the print 
andd electronic communications described above. Overall, the concern is limited to the 
ArchitecturalArchitectural - Network - Systemic dynamics involved. The content of the 
informationn exchanged is addressed only secondarily; that is, for the purpose of 
interpretation.. To be clear, we do not necessarily address how the content has changed 
-- the primary concern is how the networked relations between people communicating 
cann be shown to be changing. The theoretical bodies outlined in Chapter II: 
TheoreticalTheoretical Grounding largely reflect this approach, and they help frame the types of 
questionss we can ask about the dynamics of knowledge production. Clearly there is no 
necessaryy relation between the theories and methodologies employed in the analysis; 
thee methodologies are best perceived as operationalizations of specific modes of 
theorizing. . 

PrintPrint Communication 
Thee print documents of the SOEIS research project were collected for the period 
betweenn January 1997 and November 2000.3 They include the initial TSER 
applicationn and corresponding Annex, the project milestones, and the final report to 
thee European Union. The documents themselves are not publicly available, but were 
obtainablee through professional association.4 The texts include all print data submitted 
internallyy to the group throughout the two-year project. Collectively these documents 
aree considered to house the print component of the SOEIS, and by extension they are 
conceivedd to be the 'location' of the print knowledge produced in the project.5 For a 
detailedd outline of the texts used in this analysis see Appendix A J. 

33 Note that two texts from the final report to the European Commission were received as late as 
November,, 2000, despite the project's completion at the end of 1999; see Appendix A. 
44 The author  would like to thank Peter  van den Besselaar  and Moses Boudourides for  making the 
documentss available. 
55 Importantl y the print documents required no filterin g beyond saving the documents as plain text files 
insteadd of Microsoft Word document files; this speaks to the nature of print communication itself. In 
thee case of the electronic communications, several levels of filterin g were employed, precisely because 
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Thee texts were collated into four groups of six month chunks and combined into 
distinctt texts. An additional grouping was created of all time periods. Each text 
documentt was then filtered using the same stop list. Each of these filtered texts was 
thenn run through the Wordsmith6 textual analysis program to isolate critical features of 
thee text. These features can be understood to outline the architectural dimensions of 
printt knowledge production. 

Thee next analysis aimed to illustrate the networked patterns of relation between 
keywordss in order to identify developments in the concepts being exchanged. The 
keyword-searchess were performed for each time-period, and for the entire document 
set.. Changes in the position of the keywords indicate if they are new, constant, 
increasee or decrease in importance, or disappear altogether. 

Inn the first of three keyword analyses the analysis of keyword distribution is restricted 
too the top 50 keywords. This data can be used to create networks of related scientific 
topicss (Whittaker 1989, Callon & Rip 1986). The differing patterns of top keyword 
usee are expected to reveal central topics being exchanged over the time periods. 
However,, since the most commonly occurring words would include title words and 
otherr words significant to the research project itself, other analyses were pursued that 
emphasizedd strong relations and de-emphasized weak relations, thereby demarcating 
thee central and non-central topics being discussed. By comparing the texts a 
perspectivee was gained on the relative importance of terminology. The second 
keywordd analysis compared the text for each time period with the total document set 
inn order to highlight the relationship between each time period and the whole project 
(stockk concept). The final analysis compared each consecutive text; thus, the first is 
comparedd with the second, the second with the third and so on. In this way the flow of 
terminologyy is highlighted. Finally, in order to enhance our understanding of the 
networkedd relationships between those words isolated as key, a collocate analysis was 
performedd on selected keywords to show the density of other keywords in proximity 
too the search term. 

Thee systemic features of SOEIS print communication were examined by testing the 
respectivee time periods for points of critical transition indicative of a path dependency 
inn the communication. The analysis will reveal whether or not particular ways of 
communicatingg information were integral for the development of the project's final 
output.. The analysis includes an assessment of the specificity of the datasets (a 
measuree of the degree to which some words occur differently across the dataset), and 
off  transmission as a measure of the flow of mutual information across the dataset. 
ChapterChapter IV: Analysis Print Communication examines the print exchange between 
memberss of the SOEIS research group using varied bibliometric techniques to 
determinee the architectural, networked, and systemic patterns of word use. 

off  the way the information is exchanged and categorized. Please see Chapter Viot more detail. 
66 The Wordsmith program is the textual analysis program of the Oxford University Press; it was 
selectedd for its simplicity, ease of result exportation, and sophisticated indexing logics. 
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ElectronicElectronic Communication 
Inn October of 1996 the participants of the EuroCon-Knowflow mailing list used the 
forumm for establishing relations between research groups to formulate a joint research 
projectt within the framework of the TSER program of the European Union. It 
facilitatedd the joint collaboration and creation of a research project that eventually 
becamee the SOEIS research project. The Self-Organization of the Information Society 
(SOIS)) mailing list was added later to enhance the communication of the group within 
thee larger scientific community. The SOIS was introduced midway through the 
SOEISS project to incorporate the larger framework of the global Information Society.7 

Bothh mailing lists served as the central bulletin boards for administrative messages, 
theoreticall  discussion, general inquiries, and the maintenance of the lists themselves 
duringg this time period. The term electronic communication, used here, refers to the 
communicationn amongst members using these two mailing lists. The EuroCon-
Knowfloww list participation died with the finalization of the project, and the SOIS list 
iss currently being used to facilitate the organization and communications of another 
Europeann Research Project. 

Thee textual component from both mailing lists for the period between the beginning 
off  the project in October 1997 and the end of the project at the end of 1999 was used. 
Alll  relevant emails from both lists were collected and divided into four 6 month 
chunkss in order to provide an initial basis for comparison. This initial process outlined 
thee architectural dimensions of the SOEIS electronic communications. As with the 
printt analysis, the texts themselves were collated into four groupings to be analyzed 
alongg a time axis to discern emergent network properties. The total number of 
individuall  emails included in electronic database (from both EuroCon-Kowflow and 
SOISS lists) was 1261. The emails were collected from respective archives of the two 
mailingg lists.8 

Ass with the print analysis the first keyword analyses was restricted to the top 50 
keywords.. The second keyword analysis compared the text for each period with the 
totall  document set, and the third compared each consecutive text, resulting in three 
keywordd lists that highlighted the transmission of keywords between the time periods. 
AA collocate analysis was also performed on a selection of important electronic 
keywordss to reveal patterns of keyword association. The analysis of the electronic 
communicationss will identify the network relations between keywords, both at 
differentt time periods and between time periods. The difference between print and 
electronicc writing will also be addressed: how often certain keywords occur in the 
bodyy of the individual time periods, and how they compare with each other and the 
fulll  document set reveals patterns that will enable us to discern properties or biases 
specificc to each medium. 

Relevantt here is that keywords provide descriptors of the content of emails, and can 
bee valuable indicators of the exchange of concepts within the group of active 

77 Interestingly, the attempt to enhance the communication resulted in an almost total participant shift to 
thee new list. By contrast, when the EuroCon-Knowflow mailing list was divided into several distinct 
listss in an attempt to enhance the communications within each task, there was the opposite effect: 
communicationss became fragmented and the participants eventually organized themselves back around 
thee original list. 
88 See: Appendix D: Archive of Mailing List Analysis for  details of each list. 
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participants.'' Importantly print communications are meant for publication and thus 
requiree a formalized method of communicating results, whereas electronic 
communicationss in the form of email tend to have a distinctive set of linguistic 
features.. Most notably, the latter include an informal manner of writing, a particular 
situationall  context, and a triadic relation between the addressor, the addressee, and an 
assumedd audience (Collot & Belmore, 1996). With respect to the SOEIS we must 
assumee a common referent, which we identify here as an affinity of intellectual 
pursuitss with a common aim. By definition, the common referent is the collective 
writingg that constitutes the print database, as the SOEIS research project was 
necessarilyy aimed toward a final print report to the European Commission. 

Finally,, the third analysis examined the systemic features of the electronic 
communicationss by testing the respective time periods for points of critical transition, 
therebyy indicating whether the information necessarily followed certain pathways to 
achievee the communication. This information will prove most useful when juxtaposed 
withh the results of the systemic dimensions of the SOEIS print communications. It 
shouldd be noted that the latter are collectively written documents (task / group 
specific)) whereas the former are specific to individuals (irrespective of task / group). 
ChapterChapter V: Analysis of Electronic Communication examines the communication 
betweenn members using the EuroCon-Knowflow and Self-Organization of the 
Informationn Society (SOIS) mailing lists to determine their architectural, network and 
systemicc communicative patterns. 

JournalJournal Publication 
Thee names of the 74 individuals examined in this analysis were obtained from the 
participantt list of the EuroCon-Knowflow mailing list. The publications of both the 
SOEISS members and the group are compared with those that cited the SOEIS 
material.. The central journals from both groups will be compared - that is, the 
journalss that the SOEIS members used to communicate their findings, and those that 
inn turn are used to cite the SOEIS relevant material. The aim was both to describe the 
publishingg relationships between these SOEIS members and associates, and to situate 
thee SOEIS within the scientific community. The analysis highlights the architectural, 
network,, and systemic features of the research project by emphasizing different 
featuress of the publication environment. 

Thee scientific articles written by SOEIS members and participants for the years 1996, 
1997,, 1998, 1999, and 2000 were collected from the Science Citation Index (SCI), the 
SocialSocial Science Citation Index (SSCI), and the Arts & Humanities Index (AHI). A 
databasee containing all relevant information concerning authors, addresses, journals, 
andd keywords was created. Secondarily the SOEIS relative articles were then used as 
searchh terms on the same databases for work that had cited them. In this way two 
distinctt architectural dimensions of the SOEIS publication environment were defined 
andd related. The frequency of cited and citing articles for each year of the analysis 
weree compared, and then the most frequently citing and cited journals were compared. 
Inn this way the architectures of each dimension of the publication domain were 
delimited.. In addition, the cited journals were compared by country, for both the 
SOEISS core and its associates, and for the density of co-authorship relations. 

Byy active participants I mean the percentage of the whole group which are active in the discussion. 
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Thee network analysis of the publication environment of the SOEIS collected and 
comparedd the referenced journals for both the cited and citing databases. By 
comparingg the databases in a similar way to the architecture analysis above, the larger 
scientificc domains of the cited and citing dimensions were compared for their most 
frequentlyy occurring journals or indeed, disciplines. The citing and cited databases 
weree compared for the frequency of referenced articles for 1996 through 2000, and 
thee references cited by the core SOEIS members were delineated. Two journals arose 
ass central to the research project and these are used in the subsequent system analysis. 

Thee analysis of the systemic dimension explores the journal-journal relationships 
usingg the two most central journals of the SOEIS publication environment as the seed 
journalss for the analysis, normalized over the Social Science Citation Index (SSCI). 
Thee citing and cited dimensions were compared, paying special attention to the 
interfacee between the two. Comparison at the journal level enabled an analysis of the 
fieldd level of Science, Technology & Innovation Studies. The procedure examined 
journal-journall  citations to further specify the field level. The approach thereby 
providess this study with a richer perspective of the role of the SOEIS project in the 
largerr context of the science system. Chapter VI: Analysis of Journal Publication 
examiness publication dynamics relevant to the SOEIS research group for the years 
prior,, during and immediately following the research project to show its architectural, 
networknetwork and systemic communicative patterns. 

MailingMailing List Environment 
Thee mailing list environment refers to the use of mailing lists for enhancing academic 
research.. Of particular interest is the EuroCon-Knowflow and Self Organization of the 
Informationn Society (SOIS) mailing lists which collectively housed the electronic 
communicationn of the Self-Organization of the European Information Society 
(SOEIS)) research group. In addition to the Eurocon-knowflow list internal to the 
project,, 10 other Science & Technology Studies and Self-Organization Theory 
orientedd mailing lists were analyzed. Chapter VII: Analysis of Mailing List 
EnvironmentEnvironment illustrates the network distribution of these eleven STS & Self-
Organizationn oriented mailing lists in terms of threaded messaging behaviour. Here a 
distinctlyy Mode II type of knowledge production is addressed. 

Ass indicated, selected Science & Technology Studies and Self-Organization Theory 
orientedd Internet mailing lists were selected as they reflected the theoretical priorities 
off  this study. In addition, the lists used for this study were selected on the basis of 
whetherr the message archives were publicly available. Using this criteria, eleven 
mailingg lists were selected for the analysis: Autopoiesis, CyberUrbanity, Deukalion, 
ETK,ETK, EuroCon-Knowflow, Luhmann, Principia Cybernetica, Sci-Tech Studies, 
SimSoc,SimSoc, SOIS, and Xaos.i0 Among these lists are project oriented lists, intermediate 
listss and field level lists. 

Thee only list which functioned solely at the project level was the EuroCon-Knowflow. 
However,, the SOIS list can also be considered as project level as it originated as an 

11 Please see Appendix D: Archive of Mailing List Analysis for the subscription data, list-server data, 
andd archive location for each list employed in this analysis. 
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extensionn of the EuroCon-Knowflow list; the Autopoiesis and SimSoc lists similarly 
havee their roots as project lists but have acquired the status of field level lists. The 
intermediaryy lists examined in the analysis are all of Greek origin; they include 
CyberUrbanity,CyberUrbanity, Deukalion, ETK, and Xaos.u Finally, the field level lists include the 
LuhmannLuhmann list, Principia Cybernetica, and Sci-Tech Studies. The eleven mailing lists 
weree observed from their dates of inception up to and including November 6, 1998.12 

Thee general architectural features of the SOEIS mailing list environment were thereby 
identified. . 

Thee network dimensions of the eleven mailing lists were identified and isolated and 
describedd as levels of list participation and thread participation. The lists were then 
comparedd on the basis of whether they fall into one of three categories: project, 
intermediaryy (national), and field. The analysis then entailed a categorization of 
threadd topics, thereby highlighting content biases. Importantly this level of the 
analysiss reduced the amount of lists relevant for the subsequent systemic analysis. 
Thee measure for systemic properties entailed the application of tests for self-
organizedd criticality, thereby indicating the importance of threaded messaging to 
processess of knowledge production. 

Commensurablity y 

Thee theoretical lens outlined in Chapter II: Theoretical Grounding described a triadic 
frameworkframework upon which the empirical analyses would be contextualized, performed 
andd interpreted. This section has served to integrate the empirical analyses and the 
theoreticall  lens through the shared interface of the Architecture - Network - System 
triad.. The bibliometric, scientometric and cybermetric approaches outlined above 
eachh overlap in a number of unique ways. It is expected that the integration of 
theoreticall  approaches and metric methods can benefit both Science & Technology 
StudiesStudies and Communications Studies. 

Heree it is important to unpack the theoretical lens comprised of the architectural, 
networknetwork and systemic categorization. Media enable and constrain human 
communication;; one can thereby assume certain biases specific to each medium. The 
Informationn Network metaphor borrowed from Medium Theory is salient here. It 
providess a metaphor for the architectural dimension of the SOEIS print or electronic 
communicationss as particular modes of information or processes of mediation. This is 
thee key - the architectures revealed in the following analyses are best interpreted in 
lightt of the Medium Theory information network, which is by definition both 
synchronicc and diachronic. 

Actorr Network Theory enables a complexification of this architecture by theorizing 
thee medium as used, and mediation as a process. Observing word use is understood as 
integrall  to assessing modes of knowledge production. Importantly, the symbolic 

111 This research was performed in Patras, Greece, enabling access to a several Greek Science & 
Technologyy Studies and Self-Organization Theory oriented mailing lists. 
122 The Mailing List Analysis began on this date and served as the cut-off date for all lists under 
analysis. . 
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aspectss of mediated communication as theorized by Structuralist and Poststructuralist 
theoristss and in Giddens' Structuration Theory provide metaphors to aid in 
understandingg the meaning of fluctuations in patterns of keyword use. The 
hermeneuticc units of the word and it's collocates, of journal publications, and of 
threadedd messages are precisely where these theoretical bodies may intersect. Finally, 
Self-Organizationn Theory enables a macro view of the systemic properties of SOEIS 
communications. . 

Researchh Question & Expectations 

Severall  key expectations can be identified, corresponding to the framework for the 
analysiss as outlined above. The first expectation is that Information and 
CommunicationCommunication Technologies (ICT) affect the ways that scientists communicate, 
performperform their research, and contribute to the production of knowledge. The reader is 
remindedd that communication implies mediation. This position was argued by Poster 
(1990)) with respect to changes in our dominant modes of communication, by Gibbons 
(et(et al.; 1994) as a shift from Mode I to Mode II knowledge production, and was 
emphasizedd by the OECD reports (1996, 1997) that suggested a causal relation 
betweenn the changing nature of knowledge production and the advent of electronic 
media.. This position was further established in Chapter II: Theoretical Grounding. 

Bibliometric,, scientometric and cybermetric analyses enable a means to assess the 
impactt of electronic media by providing analyses that can compare print and 
electronicc communications. A second expectation, then, is that metric analyses and 
mappingmapping techniques can enhance our understanding of the overlap, and distinction 
between,between, print and electronic communication technologies in academic environments, 
andand therefore provide insight into the dynamic character of the evolving research 
practice. practice. 

Finally,, it is expected that the theoretical orientation of the study can be used to 
contextualizecontextualize and interpret the results of the metric analyses, despite the different 
phenomenologicalphenomenological issues raised by the difference between modelling and symbolic 
approaches.approaches. The theoretical lens comprised of Medium Theory, Structuralism, 
Poststructuralism,, Structuration Theory, Actor Network Theory, and Self-
Organizationn Theory provides a well rounded context to frame the entire analysis. It 
spanss a large and unwieldy intellectual tradition, yet is able to simplify their 
interrelationn by narrowing the field of reference to mediated communication, and 
knowledgeknowledge production, and to the triadic relationship between the architectural, 
network,network, and systemic dimensions of knowledge production. 

Inn the context of these expectations an overarching research question can be stated: 
GivenGiven that mediated communication and processes of knowledge production are 
mutuallymutually implicated phenomena, and that the changing information environment in 
academicacademic contexts can be theorized with respect to differences between print and 
electronicelectronic media, can the application of metric techniques to academic 
communicationscommunications in tandem with applied theorizing show biases particular to each 
mediummedium and thereby reveal the nature of said changes? 
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Thee following section Part II - Analyses contains the four empirical chapters. In each 
off  the following chapters: Chapter IV: Analysis of Print Communication, Chapter V: 
AnalysisAnalysis of Electronic Communication, Chapter VI: Analysis of Journal Publication, 
andd Chapter VII: Analysis of Mailing List Environment three additional research 
questionss are posed. The structure of each chapter follows the logic of the model: the 
ArchitecturalArchitectural - Network - System theoretic triad; for each additional research question 
posedd there are corresponding expectations provided. This approach will help contain 
thee diverse range of analyses herein, and should prove advantageous when the results 
aree integrated in Part III-Reflection. 
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