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Chapterr IV: Analysis of Print Communication 

Introduction n 

Thee chapter describes the computer assisted textual analysis performed upon the print 
communicationss of the Self-Organization of the European Information Society 
(SOEIS)) research group. Key features are identified to provide an initial architecture 
too the document set, networks of keyword and associate relation are then revealed, 
andd finally the systemic properties are described - each of which reflect biases of the 
printt medium. The question of how this mode of communication differs from that of 
electronicc writing will be addressed in the next chapter where the results of the 
analysiss of the electronic dimension of the SOEIS communications are compared with 
thee results of this analysis. The different roles media play in relation to each other in 
processess of knowledge production are thereby identified. 

Thee textual analyses were performed upon the print output of the participants of the 
SOEISS research project as outlined in Chapter III:  Materials & Methodologies. Word 
usagee in processes of communication can be shown to exhibit architectural (Ong, 
1982),, network (Callon, 1986) and systemic properties (Leysdesdorff, 1997) through 
differentt types of analyses. Here, the distribution of word use in the print documents 
iss examined to determine the architectural parameters of the database, the 
relationshipss between keywords for each respective time period and over the whole 
projectt for the network analysis, and the overall pattern of word use as an indicator of 
thee systemic properties of the whole of the SOEIS print communications. In this way 
wee identify elements particular to this mode of knowledge production. Thus, the 
primaryy aim in this chapter is to identify the dominant features of SOEIS print 
communication,, and the secondary aim is to locate those features that may be 
fruitfull yy compared with the results of the analysis of the SOEIS electronic 
communicationss in the next chapter. 

Researchh Focus 

Givenn the centrality of the print medium to the functioning of the SOEIS research 
project,, the analysis aimed to determine if print provided a decidedly different mode 
off  communication than electronic media, and if this difference had any measurable 
impactt on the general make-up of SOEIS communications. The basic hypothesis in 
thiss chapter is that an analysis of the architectural, network and systemic features of 
printt media will reveal biases particular to the print medium itself. Only when 
comparedd with the results of the analysis the electronic dataset in the next chapter can 
thiss hypothesis be confirmed. 

Severall  significant elements should be considered when measuring features of print 
communication.. Importantly, the objects of this study are texts written by individuals 
butt written in communication as collective pieces. Note that this differs from the 
electronicc communications database analyzed in the next chapter where the collated 
textss are individual emails; this difference slightly changes the priorities of the 
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electronicc analysis. In both cases, knowledge is produced using a specific medium, 
andd in this way, is codified into particular modes of communication. This study 
collatess these communications into comparable aggregate sets (print and electronic), 
inn order to compare them for significant similarities and differences. 

Thee differences between SOEIS print and electronic communications will necessarily 
alsoo be theorized in terms of function - where print served to integrate the SOEIS in 
termss of research output, electronic communications integrated the SOEIS group in a 
moree individual and less formal way. In either case, our a priori  assumptions are that 
thesee media differ in their modes of enabling communication, and that within the 
contextt of the SOEIS project each medium was designated a specific function. A 
perspectivee is gained whereby individual events compile to become collective actions, 
andd the complex interrelation of these elements can be broken down into 
architectural,architectural, network, and systemic dimensions. 

Thee use of the word in different contexts provides a focal point for questions 
concerningg both individual and collective behaviour. Through analyzing word use as 
ann event in the hermeneutic sense, keyword collocates and associates can be 
understoodd to integrate these events into sentences, articles, and indeed into larger 
sociall  ramifications. By analysing how individuals use words in certain 
circumstances,, one can theorize how the changes in word distribution over time may 
indicatee fluctuations in processes of knowledge production that taken together may 
indicatee a collective codification of knowledge. 

Thee SOEIS print communications can be expected to be more codified than the 
electronicc communications because of the inscribed nature of the output itself. Similar 
informationn has been exchanged over these two different information channels and 
differencess between the respective databases are thereby expected to be significant in 
termss of revealing particular media bias. The print output is examined for its basic 
architecturall  features including the document size, word frequency and unique-word / 
wordd frequency (and their ratio), for network features such as rate of word-use 
change,, and for systemic features such as phases of 'pathway dependence' or critical 
revisionss in the dataset, and finally differences in overall word distribution. Relevant 
heree are the differences in the consistency across each of the four print document sets 
representingg the four 6 month time periods of the project. In the next chapter we 
comparee the consistency of print and electronic communications and seek to reveal 
distinctt biases of each medium in question. The analyses described herein should be 
understoodd in the context of the Architecture - Network - System theoretical triad 
outlinedd in Chapter II:  Theoretical Grounding. 

Researchh Questions & Expectations 

Theree are three research questions, each stated with reference to a particular 
theoreticall  body as outlined by the theoretic triad of Architecture - Network - System. 
Thee research questions and expectations of each analysis are introduced in tandem, as 
eachh is theoretically informed using the a part of the triad. Each theoretic perspective 
enabless additional questions to be posed and alternative, yet complimentary, frames of 
analysiss to be employed. 
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First,, does the SOEIS print communication have a discernable architecture, and can 
particularparticular qualities be identified with a decidedly print mode of communication? This 
questionn will be addressed through an analysis and comparison of the ratio of unique 
wordss to overall word occurrence in each of the four six month time segments of the 
printt database. This question is informed by the Medium Theory notion of the 
informationn network, and aims to characterize print word-use as central to the 
functioningg of the SOEIS project, as distinct from electronic word-use which is 
expectedd to perform a more supplementary role in the SOEIS project. Changes in the 
percentagee of unique words used over the 2 years of the project should indicate 
processess of information codification, thereby revealing the network architecture of 
thee SOEIS print communications. The primary expectation here is that from this basic 
architecture,, qualities particular to print communication in general can be identified. 
Thee print communications are suggestive of Mode I processes of knowledge 
production,, whereas electronic communications appear more Mode II oriented, and 
thiss difference should be observable through a comparison of the results of the 
analysiss of the print and electronic databases. 

Second:: are network properties of SOEIS print communication discernable by 
comparingcomparing the fluctuation of keyword use over the four time periods in the analysis? 
Heree the primary concern is to isolate words which can be identified as 'key', and to 
examinee their distribution over the four respective time periods to find evidence of 
changingg emphases in the cognitive orientation of the research group. This procedure 
iss accomplished by examining SOEIS print keyword distribution in a variety of 
differentt ways; notably, by comparing the top 50 keywords, and comparing keywords 
isolatedd by comparing the text of each time period with the full document set, and by 
comparingg the text in each time period with each other. By identifying the increase, 
decreasee or disappearance of keywords in each time period it is expected that changes 
inn the cognitive orientation of the research group can be identified. The question is 
informedd by Actor Network Theory and outlines the network features of print 
communicationn as a product of collective action. A key focus here is how individuals 
collectivelyy contributed to produce texts and thereby formed information networks. 

Thee primary expectation here is that a readily discernable pattern of keyword 
reoccurrencee will be visible in the print dataset. A point of concern is the tracing of 
thee transmission of keywords across the four time periods of the SOIES project to 
locatee evidence of discourse codification. If certain words or word patterns occur in 
particularr time periods, or only in either the print or the electronic datasets, then 
certainn assumptions can be made about the biases of each medium and its attribute 
function.. Thus, within the print dataset it is expected that some words will be 
distributedd more or less evenly across the time periods, but certain words or word 
patternss will likely occur in only particular periods. By tracing which words occur 
when,, it should be possible to discern shifting emphases and patterns of information 
codificationn in the print dataset. 

Thee analysis of the network dimension of the SOEIS print communication therefore 
aimss to reveal patterns of keyword distribution and thereby describe major 
developmentss in the concepts being exchanged - specifically by isolating patterns of 
relationn between keywords. Importantly, keywords are positively or negatively 
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emphasized,, and this designation can provide insight into the general overlap between 
thee texts, as changes in the position of keywords should reveal constancy or a relative 
increasee or decrease in emphasis or importance. Collective cognitive changes can be 
therebyy be identified by observing fluctuations in keyword distribution. Unlike the 
electronicc dataset, which is comprised of individual email communications, the print 
documentt set is an amalgamation of co-authored texts. Nevertheless, changes in the 
cognitivee orientation of the SOEIS project itself can be identified by observing 
changess in keyword distribution at the aggregate level. 

Wordd collocates are also important here. Collocates are defined as words which occur 
nearr other words, and they are normally distinguished between associate collocates 
andd neighbourhood collocates. Associate collocates include words which would 
necessarilyy be cognitively connected; for example, the word car might have as its 
associatee collocates words like gasoline, road, or driver. These associations are 
difficultt to locate using textual analysis programs, and are more suited to manual 
analysess of individual texts or a small group of texts. Neighbourhood collocates, by 
contrast,, are words which occur frequently near other words, and these are easy to 
locatee over large document sets. More precisely, neighbourhood collocates are words 
thatt occur within a designated window of analysis; here only those words which occur 
withinn five words from the query word are used for the analysis.1 Keyword collocate 
fluctuationfluctuation across the time series may be interpreted as evidence of changing 
cognitivee biases as exhibited by their respective differences. In this way we can 
appreciatee the means through which individual communications aggregate and reflect 
collectivee orientation. This reinforces the Actor Network Theory contention that 
textuall  analyses can indeed be conceptualized using network approaches, and 
positionss the analysis toward the systemic aspects of the aggregate data sets. 

Finally,, can we identify path dependencies in the SOEIS print dataset, indicating 
systemicallysystemically that critical transitions were necessary for the communication to develop 
inin the way that it did? Self-Organization Theory informs this approach; here the 
analysiss aims to determine if the communicated information followed particular 
pathwayss over others, thereby indicating processes of critical revision. The analysis 
comparess linear and non-linear associations between the time periods of the SOEIS 
Communications,, by comparing the expected information content of each time period 
ass compared to the previous state of the communication. With respect to this final 
researchh question it is expected that when examined for path dependency, points of 
criticall  transition will be observable, thereby indicating that each stage of the 
communicationn was necessary for the project's productivity. As argued above, 
fluctuationss in keyword use may lead one to expect that certain words will likely 
appearr in later time periods, and this is interesting for the network analysis. By 
contrast,, the systems analysis measures the expected information content by 
comparingg the overall information dataflow in each period with every other by 
comparingg the linear associations (first period to the second, the second to the third, 
thirdd to the fourth) with the non-linear (first to fourth, first to the third, second to the 
fourth).. It is expected that the SOEIS print communications can be shown to have an 

11 The window of five words to the left and right of the query word was used in the collocate analysis as 
windowss of less than five words often render too few collocates, and windows of more than five words 
deliverr tooo wide a scope. 
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evolutionaryy component - precisely by observing the overall keyword distributions 
overr the body of texts to determine if there have been crucial transitions in the ways 
thatt they are distributed over time. 

Results s 

Architecture Architecture 
Alll  documents were collated into four individual document sets correlating with four 
majorr periods of the SOEIS in which print writing was generated2, representing 
roughlyy four time periods of six months each. An adapted stop-list was used to filter 
mostt commonly repeated words useless for the analysis (e.g.: 'if , 'and', 'but'), after 
thee basic information for each of the 6 month chunks was identified to provide an 
initiall  basis for comparison.3 The collected and collated documents representing the 
fourr time periods were run through the WordSmith program. Each document set and 
thee aggregated collection were examined for basic statistics including size, word 
count,, unique-word count, their percentage of unique words and the standardized or 
meann ratio percentage of unique words.4 The program also produced the word lists 
thatt are used in the subsequent analyses of network and systemic properties. Table 
4.1:4.1: Print Architecture below provides the basic descriptive information; note that PI, 
P2,, P3 and P4 represent the four respective six month time periods of the print 
communicationss of SOEIS research project. 

Name e 

Pl.txt t 
P2.txt t 
P3.txt t 
P4.txt t 
P-AlLtxt t 

Size e 

4888 KB 
9544 KB 
2288 KB 
2271KB B 
39144 KB 

Word d 
Occurrences s 
70638 8 
145582 2 
34560 0 
350524 4 
601273 3 

Unique e 
Words s 
2396 6 
4467 7 
1397 7 
6496 6 
9142 2 

Unique e 
Wordss % 
3.39 3.39 
3.07 7 
4.04 4 
1.85 5 
1.52 2 

Mean n 
Ratioo % 
51.12 2 
50.64 4 
50.34 4 
50.56 6 
50.56 6 

Tablee 4.1: Print Architecture 

Fromm this distribution it is observed that the final time period has almost 60 % of the 
wordd occurrences, and over 40 % of the unique words. Perhaps more interesting is the 
uniquee word percent which illustrates a considerable increase of new word use in the 
thirdd time period, and a marked reduction in the last. However, the standardized type / 
tokenn ratio (mean ratio %) illustrated here remains consistent across the four time 

22 The four periods correspond with the project Application, Milestones, Reports and final Results. 
33 See Appendix A.l for the complete list of words included in the stop-list. The results presented below 
aree all necessarily abstractions from the larger set of results located in Appendix A. 
44 Importantly, the unique word / word ratio percent varies widely in accordance with the length of the 
textss being analyzed. A 1,000 word article might have a type/token ratio of 40%; a shorter one might 
reachh 70%; a million words wil l probably give a type/token ratio of about 2%, and so on. But arguably 
suchh type/token information is rather meaningless in most cases; Wordsmith uses a different strategy 
forr this computation. The standardized or mean ratio percent is computed every 1,000 words as 
WordsmithWordsmith goes through each text file. Thus, the ratio is calculated for the first running words, and then 
calculatedd afresh for the next 1,000, and so on through the entire document set. A running average is 
computedd which provides an average type/token ratio based on consecutive 1,000-word chunks of text. 
Thee standardized type/token ratio is interpreted here as an indicator of the style of variation between 
uniquee words and word occurrence over the entire print dataset. 
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periods.. Both observations may indicate evidence of codification in the print 
documentt set, but for different reasons. The general rise in the unique-word 
percentagee over the first three time periods, and then the marked reduction in the final 
timee period, is suggestive of a 'cut and paste' environment wherein considerable 
segmentss of previous writings (project milestones, for example) were reused in later 
submissions.55 The codification evident here is a matter of process', indeed the 
stabilizedd unique word percentage in the print document set could be due to the 
influencee of a single author or group of authors.6 By contrast, the mean ratio percent 
suggestss an a priori  codification, whereby the project is kept within certain structural 
boundariess as is the case with EU funded research projects which are characterized by 
timee constraints, project deliverables, and precise expectations about die format of 
finall  results. 

Thee four 6 month time chunks of the print communications were thereby grouped and 
analyzedd as a time series to determine features of their collective architecture. The 
expectationss of the first analysis were confirmed; indeed, the analysis not only 
identifiedd evidence of information codification, but revealed two distinct forms of 
codification.. The architectural statistics about the groupings of texts has thereby 
servedd to ground the analysis of print writing as a distinct medium of communication 
employedd throughout the course of the SOEIS research project; one with evidence of 
bothh a priori  and processual codification. 

Thee analysis of the print communications of the SOEIS project entailed two distinct 
stagess of analysis beyond the basic statistics described above; namely, the 
examinationn of the texts for network properties of collective co-word and collocate 
usage,, and searching for evidence of systems transformation. The results of the 
networkk and system oriented analyses are described below. 

Network Network 
Ass outlined above, the expectations of this network analysis revolve around observed 
fluctuationss in the distribution of keywords. Changes in the distribution of words are 
expectedd to reveal changes in the emphasis of the group over the 4 time periods, and 
therebyy show changes in its cognitive orientation. Three keyword analyses are 
describedd below: the first isolates the top 50 keywords in the four texts, the second 
comparess each text with the print dataset (PI with P-All, P2 with P-AU, and so on), 
andd the last compares each text sequentially (PI by P2, P2 by P3, and P3 by P4). 

Thee first keyword isolation observed the most commonly occurring words in each 
timee period. Ten salient examples from the top 50 keywords occurring in each time 
periodd are selected on the basis of their relevance to the SOEIS project in order to 
illustratee the range of topics found in its distribution; they are shown below in Table 
4.2:4.2: Top Print Keywords. 

55 This cut and paste phenomenon is a normal procedure in EU funded research projects in general, as 
identifiedd in Leydesdorff "Scientometric Indicators and the Evaluation of Research" (forthcoming, 
2003). . 
66 The final project reports were edited as one unified text prior to the publication of the final results. 
Thee codification of keyword use may therefore be related to the bias of an individual or group of 
individuals. individuals. 
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Word d 
European n 
Information n 
Networks s 
Analysis s 
Systems s 
Organization n 
Task k 
Data a 
Project t 
Firms s 

PI I 
319 9 
284 4 
428 8 
180 0 
280 0 
142 2 
310 0 
189 9 
271 1 
15 5 

P2 2 
441 1 
266 6 
191 1 
333 3 
174 4 
134 4 
84 4 
167 7 
99 9 
253 3 

P3 3 
117 7 
131 1 
82 2 
163 3 
87 7 
126 6 
158 8 
108 8 
90 0 
9 9 

P4 4 
842 2 
790 0 
737 7 
695 5 
700 0 
497 7 
282 2 
347 7 
206 6 
364 4 

Total l 
1718 8 
1471 1 
1438 8 
1371 1 
1241 1 
899 9 
834 4 
811 1 
666 6 
641 1 

Tablee 4.2: Top Print Keywords 

Thesee examples have been selected to highlight the most relevant commonly 
occurringg keywords and their different distributions across the time periods. For 
examplee the words European, Information and Analysis appear to occur 
proportionatelyy with increasing frequency over the course of the project, with the 
slightt exception that Information appears to occur slightly more often in the second 
periodd than one would expect, given the status of these words as project title words. 
Likewise,, the word Data occurs more often than expected in the second time period 
butt its use decreases by the end of the project. 

Thee words Networks, Systems, Task and Project occur very often in the first time 
period,, and have relatively high occurrence rates in the final time period. Indeed, in 
thee context of the SOEIS project one would expect the words Task and Project to 
occurr with a high frequency in the first period which included the text of the initial 
applicationn to the EU. However, like the words Networks and Systems one might 
expectt that they would occur with a higher frequency in the final period with closure 
off  the project. It is also quite notable that the word Firms is included in the top 50 
keywordss of the print dataset, despite the unusually low rates of occurrence in both 
thee first and third time periods. 

Thee first of the keyword analyses conforms to our expectations that a general sense of 
thee project's cognitive orientation can be gleaned by comparing the most frequently 
occurringg words. Many examples can be found comparing the wordlists alone to 
understandd the parameters the shared informational worlds comprising the SOEIS 
researchh project. However, it is arguable that the most commonly occurring words in 
anyy textual analysis reveal less about the exchange of critical topics than other less 
frequentlyy used words since collectively the words exchanged are so general in the 
contextt of the specific research project.7 The limitation identified is that the most 
commonlyy occurring keywords found using this approach tend to be project title 
wordss which tell us very littl e about the actual content of the communications. The 
nextt analysis therefore compares these lists for the most commonly occurring shared 
words;; this approach revealed more interesting emphases in the word distribution 
patterns. . 

77 See: Gerard Saltan Some Research Problems in Automatic Information Retrieval International 
Conferencee on Research and Development in Information Retrieval (SIGIR) Proceedings, 252-263, 
1983 3 
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Thee additional analyses were performed on the print document set using two different 
approaches:: the first comparing PI, P2, P3, and P4 against P-All, thereby gaining four 
listss of varying length, and the second comparing PI to P2, P2 to P3, and P3 to P4, 
resultingg in three wordlists representing the periods of transition between the four 
definedd segments. Importantly, the shared keywords revealed by comparing wordlists 
aree assigned either positively (+) or negatively (-) thereby representing those words 
whichh occur more or less often than expected, given the texts that are compared (PI 
comparedd with P2, etc.). The equal (=) signs represent not that these words do not 
occurr in the texts, but that when the two texts under analysis were compared, the 
wordss were not designated as key.8 

Thee individual wordlists were compared with the full document set (P-All). Twelve 
salientt examples are selected here on the basis of their direct relevance to the research 
project.. They are presented below in Table 4.3: Print x All Documents; see Appendix 
A.4A.4 for the complete results. 

Word d 
Communication n 
Data a 

Discourse e 
Firms s 
Leydesdorff f 

Models s 
Networks s 
Organization n 
Project t 
Self f 
Systems s 
Task k 

PII x Pall 
+190 0 
-189 9 
= = 
-15 5 

+115 5 
+152 2 
+428 8 

= = 
+271 1 

= = 
+280 0 
+310 0 

P22 x Pall 
-89 9 

= = 
-A -A 

+253 3 

= = 
= = 
-191 1 
-134 4 

= = 
-227 7 
-172 2 

+84 4 

P33 x Pall 

= = 
+108 8 

= = 
- 9 9 

= = 
= = 
= = 
+126 6 
+90 0 
+220 0 

= = 
+158 8 

P44 x Pall 
= = 
= = 
+183 3 

= = 
-132 2 
-135 5 
= = 
= = 
-206 6 
= = 
= = 
-282 2 

Tablee 4.3: Print x All Documents 

Whenn compared by frequency and by distribution, the positively or negatively 
emphasizedd keyword occurrence provides insight into cognitive orientation of the 
differentt texts. It is interesting to note which words are (or are not) presented as 
keywordss in the different time periods. For example, it is observed that the keywords: 
Leydesdorff,Leydesdorff, and Models have a peculiar distribution whereby they are not deemed 
centrall  to either P2 or P3 when compared with P-All. Moreover, both words are 
negativelyy denoted in the final time period and this reveals something about the 
SOEIS.. As a project participant it is clear why - Dr. Leydesdorff was a a SOEIS project 
coordinatorr and was a participant for its first year; his presence explains in part why 
theree is such a high occurrence of the word Models. In the latter half of the SOEIS 
projectt the project assumed a slightly different perspective, as evidenced by the high 
frequencyy and positive designation of the word Discourse in the final time period, as 
comparedd to the negatively denoted Leydesdorff and Models in same time period. 

88 The WordSmith program identifies the words in wordlists after they have been filtered using a stop-
listt as keywords, and words identified by comparing texts as key-keywords. Here words located via 
comparingg texts are referred to simply as keywords. 
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Otherr interesting examples gained from the above distribution are the keywords: 
Communication,Communication, Networks, and Systems. It is observed that these are deemed 
keywordss in the first two time periods, but remain absent from the second two time 
periods.. The three keywords are all negatively denoted in P2 suggesting that in this 
partt of the project there was a particularly different focus - one concerning the use of 
thee word Firms, which occurs with an extremely high frequency in the second time 
period,, while exhibiting a particularly low frequency in the first and third periods. We 
learnn that the occurrence of Firms was emphasized in the second time period 
revealingg the cognitive orientation of the group to have been organized around this 
particularr research topic, and that in terms of its overall impact, the word Firms did 
nott comprise a central part of the final output.9 

Additionally,, it is interesting that both Self and Organization were deemed as 
keywordss in the second and third time periods but not in the first and last. This shows 
thatt when compared to the entire document set these words occurred less frequently 
thann would be expected given their status as project title words. Task, by contrast, was 
thee only isolated keyword that occurred in all time periods - as one would expect, as a 
thee word serves to collate the individual reports. It is also notable that the keyword 
ProjectProject doesn't occur in the second time period and that it is negatively denoted in the 
finall  time period. This suggests a decreasing importance of the use of the word. 
Finally,, the keyword Data was found to be key in the first period where it was 
negativelyy denoted, suggesting littl e use of the term here; but it was found to be 
positivelyy denoted in the third periods revealing that during this period the collection, 
exchangee or discussion of data was prevalent. These examples confirm the 
expectationn that comparing wordlists can reveal different emphases of the research 
projectt during different time periods. 

TableTable 4.4: Print x Each Document, below, shows the results of comparing the word 
listss from each time period with each other, not the full document set. 

Amsterdam m 
Analysis s 
Empirical l 
Firms s 
Methods s 
Models s 
Organization n 

Partners s 
Progress s 
Project t 
Task k 
Work k 

P l x P 2 2 
+76 6 

= = 
+56 6 

-15 5 

+69 9 

+152 2 

+142 2 

+42 2 

= = 
+271 1 

+310 0 

+76 6 

P2xP3 3 
-23 3 

-333 3 

^to o 
+253 3 
-31 1 

-54 4 

-134 4 

-10 0 
-18 8 

-99 9 

-84 4 

-56 6 

P3xP4 4 
+35 5 

+163 3 

+40 0 
- 9 9 

+38 8 

+39 9 

+126 6 

+19 9 

= = 
+90 0 

+158 8 

+51 1 
Tablee 4.4: Print x Each Document 

99 As with many other examples used in this analysis, this can be confirmed simply by referring back to 
thee original documents. However, die aim of this analysis is in part to illustrate the ability represent 
thesee features without direct reference to the specific texts under analysis. 
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Itt is notable that the keywords shown here reveal more consistency across the time 
periodss since the ones isolated through the analysis appear to occur in most of the 
timee periods. The keywords found through this transitional analysis are more 
representativee of a shared and relatively core cognitive realm of the SOEIS research 
projectt members. 

Thiss second approach whereby the individual wordlists were compared with each 
otherr emphasizes the transmission of word use as a process over the time periods. 
Severall  interesting examples were found using this approach. Most notably, many 
keywordss appear to decrease in emphasis during the middle of the research project, 
onlyy to increase in relative importance in the final period; examples include: 
Amsterdam,Amsterdam, Empirical, Methods, Partners, and Task. By contrast, there are keywords 
whichh clearly decrease in emphasis over the course of the project: Models, 
Organization,Organization, Project and Work. These latter examples occur with more frequency in 
thee middle transition (from P2 to P3), yet in every case they are negatively denoted 
therebyy suggesting they occurred with much more frequency in the first and final texts 
inn the analysis. 

Thesee indicators suggest that the second and third texts lacked a certain orientation 
thatt was central to the first and final texts, as exemplified by the decrease in 
importancee of many theory oriented keywords in the second transition. The fact that 
thee project proposal and final results comprise the first and last time periods, 
respectively,, suggest a particular mode of communication whereby the keywords 
whichh gave form to the project are maintained, but the keywords in the middle 
transitionn (represented by the middle time periods) suggest a different cognitive 
emphasis.. This is shown by the high occurrence of process oriented keywords in the 
middlee transition (Models, Organization, Project and Work), as compared with those 
projectt oriented words which emphasize the project's functional component 
(Amsterdam,(Amsterdam, Empirical, Methods, Partners, and Task). It may be however that the 
unusuallyy high occurrence of Firms in the second time period somehow de-
emphasizess the weight of the many negatively denoted keywords identified in the P2 
too P3 transition phase, given its crucial role in the second transition. 

Itt was also found in this transitional analysis that the word Analysis was not 
designatedd keyword status in the first transition stage, but occurred with a very high 
frequencyy in the second transition (from P2 to P3) and relatively high frequency in the 
thirdd transition (P3 to P4). The word Progress was only designated keyword status in 
thee middle transition (P2 to P3), and is negatively denoted. This shows that similar to 
thee function oriented words identified above, the word Progress was not designated as 
centrall  in the middle of the research project but was evidently an important statement 
inn the beginning and end of the project. 

Thesee procedures provided an additional filtering of the most frequently occurring 
wordss in the original wordlists, and revealed important changes in emphasis. The 
expectationn that the cognitive orientation of the SOEIS project could be shown using 
differentt forms of keyword analyses has been confirmed. The fluctuating occurrence 
off  different words designated as 'key' in each approach has clearly illustrated these 
changes.. However, while the observation of individual word occurrence provides a 
sensee of cognitive orientation, capturing the meaning of words demands an 
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observationn of words in context. As argued by the Structuralist, Poststructuralist, and 
Structurationall  approaches to understanding meaning, words only mean by 
associationn with other words. 

Too capture the meaning of the cognitive realm revealed by the network analysis of 
keywordd distribution described above, keyword word collocates were sought out for 
theirr possible significance. A collocate analysis was performed on the four print 
documentt sets using a handful of keywords isolated in the preceding analysis. The 
keywordd Firms was selected given its primacy in P2, and Organization was selected 
onn the basis of its centrality as a title keyword and its designation as key in P2 and P3. 
TaskTask and Project were selected because of their specific centrality to the operation of 
thee SOEIS research project. The analysis entailed the examination of the original texts 
(PI,, P2, P3, and P4) for the frequently occurring neighbourhood collocates of these 
fourr query keywords. 

Thee occurrence of each query word was first plotted over the print document set, and 
visuall  displays generated to see the distribution.10 The results of the initial analysis are 
presentedd below in Table 4.5: Distribution of Print Keywords for the Collocate 
Analysis.Analysis. Here the query words are measured for their distribution across each 
documentt set, and for their relative distribution every 1000 words (as a standardized 
mean). . 

File e 
Pl.txt t 
P2.txt t 
P3.fcrt t 
P4.txt t 

Wonts s 
69,859 9 
143,716 6 
33,947 7 
347,511 1 

Firms Firms 
15 5 
253 3 
9 9 
364 4 

/1000 0 
0.21 1 
1.76 6 
0.27 7 
1.05 5 

Organization Organization 
142 2 
134 4 
126 6 
498 8 

/1000 0 
2.03 3 
0.93 3 
3.71 1 
1.43 3 

Project Project 
273 3 
99 9 
91 1 
209 9 

/1000 0 
3.91 1 
0.69 9 
2.68 8 
0.60 0 

Task Task 
310 0 
84 4 
158 8 
282 2 

/1000 0 
4.44 4 
0.58 8 
4.65 5 
0.81 1 

Tablee 4.5: Distribution of Print Keywords for the Collocate Analysis 

Fromm the analysis of the four query words: Firms, Organization, Project, and Task, 
additionall  information concerning their distribution over the dataset was gained. The 
keywordd Firms is shown to occur with a high frequency in both the second and final 
timee periods, and this distribution is mirrored when measured for its standardized 
meann (every 1000 words). The distribution of the other three keywords selected for 
thee analysis differs slightly. Organization, for example, occurred with a similar 
frequencyy across the first three documents sets and increased in the fourth, while 
whenn compared for standardized distribution across the four documents the terms 
appearr more central to the first and third document sets. By contrast, the keywords 
ProjectProject and Task were shown to have varying distributions across the document sets 
whilee the standardized mean shows a different distribution. Project appears to be a 
centrall  term in the first and final documents, but when standardized it is shown to be 
usedd more in the first and third document sets. Likewise, the keyword Task appears to 
bee central to the first and final documents, but when standardized the distribution 
suggestedd that it was particularly central to the first and third time periods. These 
distributionss give an immediate sense of the cognitive priorities of each time period. 

Inn what follows, a contextualization of these words using their central neighbourhood 
collocatess will serve to isolate the ways that each of these terms were used. As argued 

Thee visual comparison between the four query words can be viewed in Appendix A.6 
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inn the Research Questions & Expectations section of this chapter, textual analysis 
computingg tools alone cannot locate associate words (words which are linked to 
keywordss by cognitive association), but it is possible to use such tools to locate 
neighbourhoodd keywords. Here the isolation of keywords and their central collocates 
aimedd to locate the 'sub-symbolic' meaning of words which remains contingent on 
thee association between them. The key collocates of each Query word were isolated 
usingg the WordSmith program. From these occurrences, ten to twelve words were 
selectedd for display below. Once isolated, a further selection was made of two key 
collocatess to identify which words are associated with the query words.11 Again, the 
fulll  results can be viewed in Appendix A.6. The selected collocates for each keyword, 
andd its successive co-collocates are shown below in four figures: Figure 4.1: 'Firms' 
CollocateCollocate Analysis, Figure 4.2: 'Organization' Collocate Analysis, Figure 4.3: 
'Project''Project' Collocate Analysis, and Figure 4.4: 'Task' Collocate Analysis. 

FIRMS S 
SMALL L 
LARGE E 
INSTITUTIONS INSTITUTIONS 
LOCAL L 
NEW W 
NETWORK NETWORK 
ITALIA N N 
NETWORKS NETWORKS 
PRODUCTION N 
DISTRICT T 
FOREIGN N 

720 0 
82 2 
55 55 
40 40 
39 9 
33 3 
32 32 
30 0 
2i 2i 
27 7 
25 25 
24 4 

FIRMS S 
INSTITUTIONS INSTITUTIONS 
NETWORK K 
NETWORKS S 

45 5 
39 39 
10 0 
6 6 

FIRMS S 
NETWORK NETWORK 
NETWORKS NETWORKS 
SMALL L 
INSTITUTIONS S 

63 3 
32 32 
2$ 2$ 
16 6 
14 4 

Figuree 4.1: 'Firms' Collocate Analysis 

Thiss collocate analysis isolated an interesting set of neighbourhood keywords for the 
wordd Firms, including: Institutions, and Network(s). When the keyword and these 
collocatee words were used together as the search terms, an additional level of 
specificationn was achieved. Here, when Firms and Institutions were used as the query 
words,, only the words Network and Networks were identified. When Firms, Network, 
andd Networks were searched together, only the words Small and Institutions were 
found.. This approach gives us a clear sense of the structure of the discourse 
surroundingg the use of the term Firms in print communication of the SOEIS project. 

ORGANIZATION N 
PROJECT PROJECT 
SELF F 
INFORMATION N 
SOCIETY Y 

32 2 
32 32 
29 9 
16 6 
15 5 

ORGANIZATION N 
SELF F 
INFORMATION N 
SOCIETY Y 
EUROPEAN N 
ORDER R 
NETWORK K 
SOCIAL L 
SYSTEM M 
NETWORKS S 
PROJECT PROJECT 
THEORY Y 
TASK TASK 

960 960 
667 7 
149 9 
125 5 
110 0 
66 66 
49 9 
49 9 
41 1 
35 5 
34 34 
31 1 
31 31 

ORGANIZATION N 
TASK TASK 
SELF F 
MODELING G 

25 5 
27 27 
24 4 
S S 

Figuree 4.2: 'Organization' Collocate Analysis 

Whenn the keyword Organization was examined for its neighbourhood collocates, a 
selff  evident grouping of words was identified. From these collocates, the words 

""  The words in italics are the keywords selected from each collocate list for the deeper analysis 
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ProjectProject and Task were selected for the deeper analysis. Not surprisingly, when 
OrganizationOrganization and Project were queried together the words Self, Information, and 
SocietySociety were identified. These words were central to the project and are indeed, title 
wordss of the research project itself. When Organization and Task were queried 
together,, the words Self and Modeling arose. The word Self is to be expected given its 
linkk with the word Organization. The word Modeling, while not exhibiting a high 
frequencyy as a collocate to the search terms Organization and Task, was identified as 
keyy suggesting that the word played a particular role in the print communications of 
thee SOEIS project. Modeling is understood here to represent a link between the words 
OrganizationOrganization and Task that might otherwise escape unnoticed. All three words 
connotee a processual concern with me carrying out of the project tasks. 

PROJECT T 
SOBIS SOBIS 
RESEARCH H 
TASK K 
WILL L 
SELF F 
RESULTS RESULTS 
WITHIN N 
EUROPEAN N 
ORGANIZATION N 
COMMUNICATION N 
WEB B 
INFORMATION N 

743 3 
87 87 
59 9 
56 56 
46 46 
42 2 
36 36 
34 4 
33 3 
32 2 
23 3 
27 7 
24 4 

PROJECT T 
RESULTS RESULTS 
ENTIRE E 
RESEARCH H 
DISSEMINATION N 

40 0 
it it 
7 7 
7 7 
5 5 

PROJECT T 
SOEIS SOEIS 
ORGANIZATION N 
TASK K 
HTTP P 

100 0 

u u 
18 8 
18 8 
13 3 

Figuree 43: 'Project' Collocate Analysis 

Whenn the keyword Project was analyzed for its collocates a wide range of 
neighbourhoodd words were identified. From these, the words Results and SOEIS were 
selectedd for the deeper analysis, as they concern the SOIES project and its motivation. 
Whenn a search was performed on the keyword Project and the word Results in 
tandem,, the words Entire, Research and Dissemination were identified as the central 
neighbourhoodd collocates. While the significance of the word Entire in this 
distributionn remains conjectural, the words Research and Dissemination are clearly 
cognitivelyy connected with the keyword Project and this analysis thereby reveals the 
importancee of these terms to each other - to the operation of the SOEIS project, and 
too the composition of the print communication dataset itself. When Project and SOEIS 
weree sought together the words Organization, Task, and HTTP arose. The relationship 
betweenn these words and the keyword Project is clear - here the orientation of these 
wordss to each other reveals a collective cognitive orientation of the SOEIS members 
too the function words: Task and Organization. 

TASK K 
PROJBCT PROJBCT 
RESEARCH H 
POUCT POUCT 
SOEIS S 
DEVIATION S S 
SELF F 
WORK K 
NETWORKS S 
EUROPEAN N 
MODELING G 
REPORT T 
FORCES S 

1072 2 
60 60 
60 0 
53 53 
49 9 
39 9 
38 8 
3S S 
36 6 
35 5 
33 3 
32 2 
31 1 

TASK K 
PROJECT PROJECT 
SOEIS S 
WORK K 
DELIVERABL E E 

68 8 
6ê 6ê 
17 7 
10 0 
5 5 

TASK K 
POLICY POLICY 
IMPLICATION S S 
RESEARCH H 
EUROPEAN N 

59 9 
St St 
18 8 
8 8 
6 6 

Figuree 4.4: 'Task'Collocate Analysis 

67 7 



Finally,, the fourth collocate query performed in this analysis used Task as the query 
keyword.. Of the resulting neighbourhood collocates the words Project and Policy 
weree selected for further analysis. When Task and Project where used as the query 
termss the words SOEIS, work, and deliverable arose. The relationship between these 
typess of words is clear - each are oriented toward the processual aspect of the 
carryingg on of the research project. Similarly, when Task and Policy where queried 
togetherr the words Implications, Research and European were revealed. These latter 
wordss are also processually, rather than conceptually, oriented. 

Thee collocate analysis of the four keywords: Firms, Organization, Project and Task 
hass revealed a networked interconnectivity between keywords and their 
neighbourhoodd collocates. Interestingly, the words isolated as important to the SOEIS 
projectt (Firms and Organization) tend to have conceptual words as their collocates, 
whereass the words selected on the basis of importance for the functioning of the 
SOEISS project tend to have process oriented words as their collocates. 

Combinedd these analyses reveal a unity across the sets in that most words occur in the 
finall  document set providing another indicator of an 'aggregating text'. The emergent 
textt is shown to accumulate over the time periods. The network dimensions of the 
SOEISS research group and their collective print output can thereby be understood to 
servee an archival function. With respect to the theoretical triad, the architecture of the 
printt communications has been sketched in with a complex network of interrelations. 
Byy observing the fluctuations of keyword use, when compared as a time series, 
discernablee networks of keyword usage were revealed. Similarly, and in light of Actor 
Networkk Theory, the collocate analysis revealed interrelationships between networked 
keywords.. The analysis of the SOEIS print communication has revealed networked 
keywordd use over the document set, but whether these are properties particular to the 
printt medium will be more easily discernable once compared with the electronic 
communicationn database. 

System System 
Thee analysis of the systemic properties of the SOEIS print communication is 
describedd below and provides an interesting juxtaposition to the network analysis in 
thatt the print behaviour of the SOEIS participants is conceptualized differently. Here 
thee communications are viewed collectively as an overall system. Both the linear and 
non-linearr relationships between the wordlists for each time period are compared. 

Thee examination of the dataset for system transformation entails an assessment of the 
textss for critical transitions or path dependencies over the four datasets.12 Here we 
measuree the expected information content of each time period, as each related to the 
previouss period or state of the communication. The analysis was performed on two 
levels.. The first made the comparison on the shared occurrence of all words present 
thee full reference corpus - Print All : 7627 words. The print document set was first 
checkedd for linear transitions between P1-P2, P2-P3, and P3-P4, and was then 

122 Callon 1986 - Path dependency is interpreted as 'obligatory passage points' (Leydesdorff, 
1995:100).. An obligatory passage point from A through B to C is found if: AB+BC<AC; in contrast, 
noo path dependency is found if AB+BOAC. 
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comparedd for non-linear associations; namely, P1-P3, P1-P4, and P2-P4. The results 
aree presented below in Figure 4.5: Four Time Periods Compared Linearly (7627 
words)words) and Figure 4.6: Four Time Periods Compared Non-Linearly (7627 words). 

Figuree 4.5: 
FourFour Time Periods Compared 

LinearlyLinearly (7627 words) 
[bitss of Information] 

Secondd Period 

.453 .453 
(1211) (1211) 

Figuree 4.6: 
FourFour Time Periods Compared 
Non-LinearlyNon-Linearly (7627 words) 

[bitss of Information] 

Secondd Period 

(20S9) (20S9) 

Thee linear and non-linear relationships are compared in the following way. Linearly, 
betweenn the first and second periods .509 bits of information was shared, and between 
thee second and third time periods .453 bits of information was shared. To determine if 
thee pathway between period one and period three involved a critical revision of the 
informationn (via period two), we look to the bits of information shared non-linearly 
betweenn periods one and three (.355 bits of information). If the total bits of 
informationn shared between periods one and two, and between two and three is less 
thatt the bits of information shared non-linearly between periods one and three then 
periodd two can be understood to have entailed a critical revision of the information, 
andd was thereby critical for the development of the shared information (by boosting 
thee previous signal). When compared for the degree of continuity between the time 
periodss no significant difference was found between the linear relationships (P1-P2, 
P2-P3,, P3-P4), and the non-linear relationships (P1-P3, P1-P4, P2-P4). However, note 
thatt since the time periods do not contain the same amount of words shared between 
thee time periods (for example, 1828 words were shared between periods one and two, 
andd 1214 words between periods two and three) the calculation is presented with a 
divisionn by zero.13 The solution to this problematic is found by comparing only the 
sharedd words between the four time periods. Using this additional level of 
specification,, the word lists were compared on the basis of the words that were shared 
byy all four texts - Print Shared: 1009 words. The results are presented below in 
FigureFigure 4.7: Four Time Periods Compared Linearly (1009 words) and Figure 4.8: 
FourFour Time Periods Compared Non-Linearly (1009 words). 

133 Zero creates a problem because it doesn't occur as a predictor. Leydesdorff argues that given the 
formulaa for the expected information value (/ = I q; 2log (qj / pj)), we are "confronted with the division 
byy zero in the case of the emergence of a 'new' occurrence in the a posteriori text" (1995:94). For 
Informationn Theory this means that the 'appearance of something which was predicted with certainty 
nott to occur (p = 0) comes as a total surprise, so that this message has infinite expected information 
value.'' (ibid:94). 



Figuree 4.7: Figure 4.8: 
FourFour Time Periods Compared Four Time Periods Compared 

LinearlyLinearly (1009 words) Non-Linearly (1009 words) 

mbitss of Information mbits of Information 

Secondd Period Second Period 

Again,, when compared for the degree of continuity between time periods no 
significantt difference was found between the linear and non-linear relationships. 
Thus,, contrary to the original expectation, the results do not show any evidence of 
criticall  revision or transition in the collective word use of the authors. This suggests 
thatt there was no fundamental reorganization of the word usage during the course of 
thee research project.14 However, this may also be interpreted to reflect a fundamental 
qualityy of collaborative research projects: that they are well organized and codified 
intoo particular discourses. As isolated by the standardized ratio of the percentage of 
uniquee words as isolated in the architecture analysis, the SOEIS print communications 
appearr to have a lot of continuity. 

Sincee no critical transitions were found in this analysis, a more detailed examination 
off  the four respective wordlists for overall word distribution was performed in order 
too further test the expectation that self-organizational properties could be discerned. 
Wheree the previous analysis concerned the overall distribution of collective (and 
therebyy systemic) patterns of word use, here we look again to the architectural 
parameterss of information flow present in this mode of communication to aid the 
interpretationn of the systemic analysis. The analysis measures for both Specificity and 
Transmission.Transmission. Specificity is understood as the specificity of total word distribution, or 
moree accurately: the ratio of the expected information content of the distribution 
relativee to the maximum information content. Specificity is therefore a measure of the 
degreee to which some words occur differently across the print dataset along the time 
dimension.. By contrast, Transmission is the coupling of word distribution and the 
timee dimension; it is the mutual information between word distributions over the time 
periodss and is understood to reflect a reduction of the uncertainty (specificity): it is 
therebyy a measure of the flow of mutual information across the dataset. Table 4.6: 
PrintPrint System Dynamics, below, shows the overall word Occurrence, Unique Words, 
Specificity,, and Transmission of the print dataset.15 

144 The path dependencies tested within the print database do differ from the electronic; in the next 
chapterr we compare the print and electronic databases for relative similarities and differences. 
155 The occurrence and unique word counts shown in Table 4.6: Print System Dynamics are different 
thann the occurrence and unique word rates found in the architecture analysis above; this difference is 
becausee for this analysis the texts were pre-filtered using the stop-list. 
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File e 
Print-All l 
Print-Shared d 

Occurrence e 
283992 2 
226362 2 

Uniquee Words 
7627 7 
1009 9 

Specificity y 
0.77 7 
0.81 1 

Transmission n 
0.28 8 
0.08 8 

Tablee 4.6: Print System Dynamics 

Thee measure of Specificity suggests that the distributions of word use in Print-All and 
Print-Sharedd are not so different, thereby indicating a reduction of uncertainty.16 Of 
thee words in the Print-AH dataset, 23 % are stable, compared with 19% stability of the 
Print-Sharedd words. This measure has also revealed that those words which have littl e 
effectt on the specificity are not located in the Print-Shared dataset. The restriction in 
thee number of words used during the two year time period proved more significant 
whenn compared with the shared mutual information across the time periods. While 
specificityspecificity refers to the specificity of the total word distribution, transmission 
eliminatess the words not shared across the four time periods, and hence there is a 
reductionn in the mutual information shared. The analysis revealed much less 
transmissionn in the Print-Shared dataset than the Print-All. The transmission of words 
inn the Print-All dataset is three and a half times better than in the Print-Shared. The 
higherr transmission in P-All is because of the inclusion of words which do not occur 
inn each time period; thus, words which were not shared carried the transmission. 

Generallyy speaking the expectations of the systems analysis were not confirmed - no 
evidencee of self-organized criticality was found. However, the additional analyses of 
thee levels of specificity and transmission in the print dataset showed that the 
distributionss between the Print-All and Print-Shared shared a similar stability as 
regardss specificity, and that the transmission of words in the Print-All document was 
significantlyy higher than the Print-Shared. 

Summary y 

Thee primary objective of the architecture analysis was to identify whether the SOEIS 
printt communications could be shown to have a discernable architecture. If so, it was 
expectedd that this architecture would reveal evidence of codification of scientific 
information.. Confirming our expectations, the distribution of the standardized mean 
ratioo percentage of unique words compared across the datasets revealed a stable 
processs of information codification. Indeed, evidence was found of both an a priori 
codificationn and a processual codification. This line of argumentation was 
contextualizedd using the Medium Theory notion of the Information Network. The 
secondaryy objective here was to determine if particular qualities could be identified 
withh a decidedly print mode of communication. Arguably the analysis has revealed 
architecturall  qualities of the print dataset, but only in juxtaposition with the results of 
thee analysis of electronic communication can this expectation be confirmed. 

Thee central objective of the network analysis was to identify network properties of the 
SOEISS print communication by comparing the fluctuations of keyword use over the 

166 The measure of Specificity indicates the way that the information flow is specific in deviating from 
100%.. The specificity of the communication in terms of collective word use in the case of Print-All is 
77%% specific, and in the case of Print-Shared, 81 % specific. 
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fourr time periods of the analysis. It was expected that a discernable pattern of 
keywordd reoccurrence would be visible: some words would remain constant while 
otherss would likely occur in specific time periods, thereby showing particular 
emphasess and evidences of information codification. These expectations were 
confirmedd using a range of analyses. First, by comparing the top 50 keywords a 
generall  sense of the cognitive orientation of the research project was revealed. In 
orderr to gain a deeper sense of the topics that were addressed in this mode of 
communication,, the document sets were compared with the total document set, and 
thenn against each other. These two latter approaches revealed different, and arguably 
moree salient, sets of central topics. Substance was thereby added to the architectural 
framee by revealing how networks between co-words and their collocates differed over 
thee time dimension. Actor Network Theory provided a focal point for understanding 
thee differences in keyword use to reflect cognitive developments. Here the symbolic 
dimensionn of the SOEIS print communication is relevant and is best interpreted in 
lightt of the networks of intertextuality outlined in Chapter II:  Theoretical Grounding. 

Thee structural network of relations isolated by Saussure's notion of difference can be 
seenn here to reflect the closed nature of the print dataset. Yet the dataset is not an 
isolatedd language system, it was created over time and accumulated; it was precisely 
thee collected traces of the SOIES' use of the print medium. Hence the closed nature of 
Saussure'ss network of associations doesn't capture the essence of the print dataset. It 
iss perhaps best conceptualized with respect to Derrida's notion of différance which 
highlightss the inter-textual nature of the individual words and their interrelation. The 
printt communications network of relations was contingent upon a social context, and 
thereforee when interpreting the frequency or disappearance of keyword occurrence it 
provess more beneficial to appeal to the Postructuralist notions of meaning and 
exchange.. Structuration Theory provides one important additional perspective to this 
theorizingg about measurable meaningful exchange. The dynamic process of word-
reusee can be interpreted to reflect properties of social and system integration; the 
sociall  is integrated by the SOEIS members using the print medium - the structure of 
thee language system is thereby operationalized - and the communication system writ 
largee is also (re)integrated (which by definition remains unobservable). 

Finally,, the third analysis addressed the question of whether path dependencies in the 
SOEISS dataset could be identified, thereby indicating systemically that critical 
transitionss were necessary for the communication to develop. Here it was expected 
thatt when examined for path dependency, points of critical transition would be 
discernable,, thereby indicating that each stage of the project was necessary given the 
expectedd information content. This expectation was not confirmed. However the 
supplementaryy analysis performed did reveal an unexpected quality of the print 
communicationss - that the transmission of words over the Print-All dataset was 
significantlyy higher than that across the Print-Shared dataset. This final observation 
suggestss that, in light of the macro perspective offered by Self-Organization Theory, 
despitee the inability to find critical transitions or path dependencies in the dataset, the 
measuress of specificity and transmission reveal a particular codification of 
information.. This result may prove important when compared with the results of the 
systemm oriented analysis of the electronic communications dataset in the following 
chapter. . 
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Thiss chapter has served to characterize the SOEIS print communications with respect 
too its the architectural, network and systemic dimensions. In so doing the modelling 
aspectt of mapping mediated communications was addressed, as were the symbolic, or 
meaningg dimensions of the communication. Further, this approach has established a 
modee of analysis that will enable a comparison between the print communications and 
thee electronic. Importantly, the Architecture - Network - System triad is central to 
bindingg this analysis. It is treated here as the core model of this dissertation, and will 
bee repeated throughout Part II - Analysis. It will prove crucial to collating and 
comparingg the results of all analyses in Part III  - Reflection. 
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