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Chapterr IX: Discussion & Relevance 

Discussion n 

Thee preceding chapters have addressed the key problematic identified in the 
introduction:: understanding the role and impact of print and electronic media use in 
processess of knowledge production. The central research question was asked: "do 
mediaa foster unique types of information environment, and are different modes of 
knowledgee production and meaningful exchange thereby implied with each medium 
andd its use?" Given the conclusions outlined in the final section of the previous 
chapter,, it is now possible to answer this question in light of the knowledge gained 
throughh this study. Different media were shown to foster different types of 
informationn exchange, and different modes of knowledge production were found with 
respectt to each medium and its designated function in the SOEIS. 

Byy establishing new exploratory research methods using a range of computer assisted 
researchh software, this analysis has contributed to the fields of Science & Technology 
StudiesStudies and Communications Studies. This contribution was achieved by formalizing 
aa research methodology that was theoretically informed using both traditions. 
Symbolicc and modelling approaches were integrated using the Architecture - Network 
-- System heuristic model; the theoretic triad thereby enabled the development of a 
standardizedd methodology. Both Science & Technology Studies and Communications 
StudiesStudies have been enhanced by using this combinatory framework, as each 
emphasizess the importance of understanding the relationship between social processes 
off  knowledge production and the technological means through which communication 
iss made possible. The analysis has shown mat these processes are inextricably linked. 
Byy providing a distinction between communications that share similar content but use 
distinctlyy different media this study has isolated the dominant features of print and 
electronicc communication and has highlighted their centrality in processes of 
academicc communication. 

Thee central problematic identified in the introduction was addressed. Basic 
differencess were found between print and electronic media in the context of the 
sharedd communications of the SOEIS research project. In short, print writing was 
shownn to exhibit both a priori and processual codification, and networks of keyword 
distributionn that emphasized words associated with the functioning of the research 
project.. Electronic writing was shown to resist the codification evident in the set of 
printt communications, and to have keyword distributions which emphasized the 
activitiesactivities of the SOEIS group such as arranging meetings. SOEIS print publications 
identifiedd a unidirectional flow of citation from Scientometrics to Research Policy. 
Finally,, the EuroCon-Knowflow mailing list of the SOEIS research project was 
shownn to behave like field level lists. 

Itt can be stated that this study rests in an steadfastly emerging academic discipline. 
Thee Internet is growing exponentially.' Accordingly, the amount of studies 

11 Internet growth and usage statistics: http://cyberatlas.intemet,com/big_picture/stats toolbox/article 
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concerningg the relationship between academe and the Internet is likewise growing 
dramatically,, as are other Internet related analysis which monitor user behaviour in a 
myriadd of different ways. Given this, it is striking that the difference and relationship 
betweenn print and electronic media remain sorely under-represented issues in the 
field.field. This study was motivated in part by this apparent lack, and has established a 
generall  methodology through which issues of media overlap could be addressed. It is 
expectedd that increased understanding of the overlap between media in academic and 
otherr social environments will encourage, or indeed demand, similar types of analyses 
intoo the future. 

Thiss final chapter will reflect upon the challenges encountered and limitations 
identifiedd through the course of performing this research. The aim is to provide 
relevantt guidelines for those interested in pursuing similar analyses in Science & 
TechnologyTechnology Studies and Communication Science. In the following section, I will 
reflectt upon the challenges and limitations involved with maintaining an empirical -
theoreticall  balance and the process of model building involved therein. The section 
wil ll  also provide suggestions for future research. It is also important in this reflection 
too acknowledge the limitations implied with the manual collection and analysis of 
dataa using such a diverse range of software programs employed throughout this study. 
Inn response to the constraints identified in the course of performing such exploratory 
research,, the concluding section will introduce the Media Analysis Toolbox (MAT). 
Thee MAT is a proposed software toolbox comprised of a modularized set of tools to 
aidd in the collection, collation, and analysis of 'media generated' traces of 
communication. . 

Futuree Research 

Forr the benefit of those who may pursue argumentation along these lines in the future, 
itt is important to emphasize that the analysis of media overlap should not be restricted 
too the observation of academic environments. However, while other environments 
mayy exhibit the richness of media overlap, it can be problematic to find enough data 
too make the analysis viable. Academe does provide an ideal set of communications to 
studyy the phenomenon of mediation, in the sense that it is rich with traces of human 
communication.. In part, this is why the SOEIS research project was selected - within 
thee scope of the project we have print and electronic communication about the same 
subjectt matter, an identifiable time line, and a relatively stable body of participants. 
Arguably,, a similar analysis could be performed whereby the oral communications of 
aa group could be recorded, transcribed and then compared with the group's print and 
(or)) electronic communication. There are also a range of other salient environments 
onee could study to gain insight into the impact of media overlap. Examples include 
thee comparison of traditional print oriented citation patterns with the emerging 
phenomenonn of online citations as hyperlinks (Rousseau, 1999), the comparison of 
relatedd websites on the basis of their textual content, the comparison of on and offline 
newspapers,, and the comparison of oral and print processes of knowledge production 
inn research environments such as the SOEIS. 

Onee central challenge encountered in the course of this research was that of model 
building.building. Once the research group had been selected and its respective 
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communicationss assessed for analytic potential, it became clear that a stable 
frameworkframework would need to be established in order to contain the diversity of materials 
andd methods. It simply would not have been possible to co-ordinate all of the 
heterogeneouss research foci, research questions and expectations, much less compare 
twoo distinctly different media, were it not for the grounding of the work into a 
theoreticall  context using what was termed the theoretic triad of Architecture -
NetworkNetwork - System. By developing this heuristic model it was possible to coordinate 
thesee otherwise disparate approaches into a workable framework. 

Itt is necessary to realize that the development of new analytic techniques using 
computerr assisted research tools also introduces new analytic challenges. Importantly, 
usingg techniques of this sort provides the researcher with entirely new subject matter 
too interpret. The research output becomes, in essence, anomer body of information 
thatt should be read through the lens of abstraction. That is, the researcher must 
appreciatee that the information has been filtered using certain logics, and one must 
thereforee interpret these new research objects in that light. Making the research 
object-orientedd makes the simulated object a 'real thing' that can be manipulated. 
Thuss the graphic image becomes a key instrument for research. The rationale behind a 
visuallyy oriented representation is that everyone viewing an image will agree on its 
meaning,, provided they each understand die signs. The researcher must be aware how 
thee use of such programs affects the research process. S/he must appreciate the 
differencee between the interpretation of a text, and the interpretation of an 
interpretation.. A text is an interpretation by definition; the author interprets the world 
andd inscribes it. With hermeneutic examination of a text, the researcher is interpreting 
thee interpretation. This double-bind is referred to by Giddens as the Double 
Hermeneutic.. (1991) With the increased use of visual representations of data, 
researcherss must acknowledge this double bind, lest their research lead to spurious 
conclusions. . 

Thee remainder of this section provides a brief description of the limitations perceived 
inn the respective analyses performed in the previous chapters. With respect to the 
textuall  analyses performed in Chapters IV and V, the individual datasets proved 
relativelyy easy to overlay, despite the difference in precise origin and termination 
datess of the print and electronic communications. The four time periods were roughly 
delineatedd according to the project application, two milestone report periods and the 
finall  report, as contained in the print communications dataset. The limitation in the 
dataa was that the SOEIS project output was collectively written as print documents, 
whereass the emails which comprised the project mailing lists were individually 
writtenn and collated in the same four time periods of six months. The email 
documentss were manually filtered for redundancy as there was no tool available to 
performm the filtering process. 

Wheree the analysis of the print and electronic communications revealed the internal 
communicativee dynamics of the SOEIS, the publication analysis and mailing list 
analysiss uncovered its external communicative dynamics. Both analyses imparted 
valuablee information concerning the larger scientific environment in which the SOEIS 
operated,, yet neither database was truly comparable as print versus electronic modes 
off  publication. It would be valuable if a means of collecting comparable datasets were 
developed.. One could conceivably compare traditional journal publication - as 
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recordedd by the Web of Science in the Science Citation Index (SCI), Social Science 
CitationCitation Index (SSCI) and the Arts & Humanities Index (A&HI ) - with indexes of 
onlinee articles such as the NEC Research Index2, though arguably it is likely to be 
somee time before the latter becomes more of an academic standard. Nevertheless, 
effortss are underway to map the hyper-linking between websites in a manner similar 
too scientometric approaches (Rogers, 2000) 

Thee mailing list analysis performed here observed threaded messages, not online 
journals,, indexes or individual web pages. Nevertheless, comparisons of email 
archivess or the content of web pages would arguably present new and interesting 
researchh avenues. Webmasters and mailing list providers alike employ a myriad of 
differentt programs for enabling, indexing and archiving messages - presenting the 
problematicc that there is no standardized form of archiving mailing list output, or of 
copyingg and filtering a web site. It is possible to write a program to perform die 
necessaryy standardization of indexical, archival, and retrieval functions, in principle, 
butt there remains the need for a standardized mark-up language among information 
providers. . 

Theree is a general consensus that there should be a move towards the development of 
ann encoding standard. In 1994 the Text Encoding Initiative (TEI) was published. 
However,, the flexibilit y of TEI permits individual scholars to create their own 
markingg schemes thereby making it much more difficult to develop a standard data 
interchangee format. Future developers will need to decide whether to provide a 
standardd mark-up (like TEI), or XML (extensible Mark-up Language). Such 
standardizationn of mailing list archival functions, for example, would enable much 
moree potential to compare larger datasets. If future researchers were to find evidence 
off  self-organized criticality in Internet Mailing lists, for example, the examination 
wouldd necessarily demand that a much greater amount of raw data be collected. 
Moreover,, an analysis performed on a greater amount of emails would reveal even 
richerr keyword distribution. 

Thee research performed in this dissertation has clearly shown that in order to perform 
effectivee research of this sort into the future it would be wise to aim towards the 
developmentt of a software program to aid in the performance and integration of a 
rangee of related tasks. While the lack of standardized formatting of email archives and 
thee like remains a limitation, it is not an obstacle and indeed, the recent acceptance of 
XMLL as a de facto Internet standard yields promise. Thus, among the most interesting 
insightss obtained during the process of this research can be communicated here in a 
numberr of recommended features of a modularized software program that would 
enablee such integrated analyses. 

MATT Program Design: 

Thee core of this final discussion and suggestions for future research lies in a proposal 
forr the development of a modularized software program for a Media Analysis 
Toolboxx (MAT) to aid in the performance and integration of particular tasks which 

22 The Computer Science oriented Research Index is located at http://citeseer.nj .nee .com/cs 
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havee proven problematic in this research. This line of argumentation is pursued purely 
ass an intellectual enterprise, thereby providing another type of reflection upon the 
understandingg gained through this study. The design parameters of any academic 
softwaree tool would necessarily have to consider several basic features such as an 
indexingg program to record, archive and retrieve one's data, and an exportation 
functionn to enable further interpretation of the results in standard statistical and 
graphingg programs. Below I will outline major considerations concerning the design 
andd integration of 3 core tools and 3 periphery tools, collectively containing a range 
off  distinct sub-modules, all encompassed under the general rubric of MAT.3 The 
programm could be written using Visual Basic software, in order to permit the easy 
developmentt of additional modules. The program under consideration is open ended 
andd infinitely expandable, in principle. 

Thee need to develop new forms of scientific instrumentation in order to understand 
thee dynamics of the technological shift from print to electronic as the predominant 
mediumm of exchange has never been more salient. The development of electronic 
publishing,, sophisticated modes of online indexing, and academic emailing lists (to 
namee but a few developments) have introduced radical changes to the traditionally 
print-biasedd modes of knowledge production, and print based modes of information 
storage.. How can we further assess the impact of ICT's on current modes of 
knowledgee production? One possible means is the development of a research software 
programm to aid the execution of analyses similar to those covered in this dissertation. 

Thee proposed modularized software package incorporates advantages from a range of 
existingg research tools, and implies the formalization of new research methodology 
similarr to that developed in this study. The research methodology enables researchers 
too use a combination of existing tools to locate relevant networks of academics, 
institutess and research foci, and to compare the substance of publications, websites 
andd emails based on their textual content. The proposed modularized software 
packagee will provide researchers with a unique set of research tools to categorize, 
analyzee and compare both online and offline research behaviour. Here I will outline 
severall  major considerations concerning the design of the MAT software package, 
andd thereby outline the parameters of what would constitute a program more suited to 
thee analysis of emails, websites and the content of other online textual environments. 

Itt is important to highlight that any research software tool designed for academic or 
otherr purposes should keep the program as simple as possible, as the people who are 
likelyy to use it will not be familiar with programming per se (i.e.: not scientists or 
engineers),, but rather people involved with the Social Sciences (namely: 
Communicationn Science), and the Humanities (namely: Hermeneutics). With respect 
too program users the interactivity of the design must be considerate of all of the 
distinctt modules used in the program. While the seasoned researcher may know and 
understandd all of the different calculations being performed, a novice may not 
understandd the issues. Thus, designers and developers would be wise to consider an 
interactivee program that provides immediate feedback to changes made in the 

33 This program design has been largely inspired by the design specifications of the Réseau-Lu Network 
Laboratoryy Research Software Package, and the textual analysis tool: EyeConTACT. See: Monger & 
Rockwelll  (1999), and Rockwell & Bradley (1998). 
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programm map. That is, if one aspect of an analysis is changed then that change should 
bee registered by each of the linked displays, presuming the different programs are 
modularized. . 

Thee 3 core tools of the MAT are: the Visual Mapping Tool (VMT), the Web 
Harvesterr Tool (WHT), and the Data Filtering Tool (DFT). The 3 periphery tools are: 
thee Textual Analysis Tool (TAT), the Citation Analysis Tool (CAT), and the List 
Analysiss Tool (LAT). Each individual tool is comprised of several sub-modules that 
cann be added or replaced as needed. The aim is to develop a cohesive set of modules 
andd sub-modules to perform multiple tasks on a myriad of related data sets. In what 
follows,, the tools and their respective sub-modules are described in detail. Figure 9.1: 
MediaMedia Analysis Toolbox, below, shows the interrelation of the conceptualized 
researchh software toolbox and its constituent parts. 

MEDIAA ANALYSIS TOOLBOX 

WEBB HARVESTER TOOL (WHT) < * DATA FILTERING TOOL (DFT) 

VISUALL MAPPING TOOL (VMT) 

TEXTUALL ANALYSIS CITATION ANALYSIS LIST ANALYSIS 
TOOLL (TAT) TOOL (CAT) TOOL (LAT) 

Figuree 9.1: Media Analysis Toolbox (MAT) 

Off  the three core tools of the MAT (VMT, WHT, and DFT), the most integral to the 
programm is the Visual Mapping Tool (VMT). There are 2 integral components of the 
VMT:: the visual display module, and the mapping module. The VMT is 
conceptualizedd to be the centre of analytic operations - it is through this tool that the 
entiree research project can be conducted, tracked and visualized.4 The visual display 
modulemodule permits the researcher to visually organize all data under analysis, and 
additionallyy permits the use of other tools in the MAT from the same interface. The 
mappingmapping module permits the analyst to record all tasks performed in the research, and 
too manipulate the results accordingly. 

Thee Web Harvester Tool (WHT) and the Data Filtering Tool (DFT) are also core 
toolss of the MAT. The WHT permits the gathering of data from various online 
resourcess through two sub-modules: the crawler module and the site ripper module. 
Thee crawler module permits users to browse the World Wide Web (WWW) in a way 
similarr to Netscape or the Microsoft Internet Explorer, in order to locate relevant 
informationn to be imported for analysis. The site ripper module serves to download 
andd filter the content of websites relevant for the analysis. This results in output that 

44 The Visual Mapping Tool reflects the design of the Réseau-Lu software in which the network 
laboratoryy operates as the central visualization and project mapping tool. 
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cann be used for text analysis using the TAT, or for citation analysis using the CAT. 
Thee DFT serves as the tool for filtering a variety of different data forms; its sub-
moduless include: a text filter module, a citation filter module, and a list filter module. 
Inn addition, the DFT has a general conversion module to convert documents (e.g.: 
.doc,, .rtf) into ASCII text files in preparation for analysis in one of the three periphery 
moduless described below; in addition, the general conversion module permits the 
viewingg and splitting of texts.5 The text filter module permits the analyst to create and 
usee stop lists to filter texts prior to analysis; the citation filter module permits analysis 
too filter Web of Science and Dialogue Medline data obtained from the WWW or 
CDROMM in order to perform Scientometric analyses using the CAT periphery tool.6 

Thee list filter module enables the researcher to filter and standardize the output of 
mailingg list archives on the WWW. Indeed, one of the major limitations identified in 
ChapterChapter VII: Analysis of Mailing List Environment was that Internet Mailing List 
providerss use a myriad of different ways of archiving messages; the list filter module 
wouldd permit the standardization of mailing list output into comparable units for 
analysis. . 

Collectivelyy the VMT, WHT and DFT comprise the core elements of the proposed 
Mediaa Analysis Toolbox; each is integral to functioning of the software program. In 
short,, it is through these 3 core tools that data is collected in preparation for analysis 
inn the periphery tools. The output of the periphery tools is in turn imported and 
displayedd using the VMT, uploaded for publication on the web using the WHT, and 
finallyfinally  converted into a range of formats for use in other programs such as Microsoft 
Word,Word, Excel, or Access using the DFT. 

Thee 3 periphery tools: Textual Analysis Tool (TAT), Citation Analysis Tool (CAT), 
andd List Analysis Tool (LAT) are all additional components created to perform 
particularr research tasks (corresponding with those performed through the course of 
thiss dissertation). Importantly these individual programs can be added or subtracted as 
deemedd necessary by the analysis, and are fully compatible with the other programs of 
thee MAT. Moreover, the MAT is conceptualized to be expandable in order to 
incorporatee the development of new tools and sub-modules to perform additional 
taskss as necessary. As indicated, the program would be best designed to permit the 
easyy creation of modularized tools to be used in combination with existing tools. The 
threee periphery tools are best conceptualized as enabling architectural, networked and 
systemicsystemic analyses as exemplified by the methodology developed in this study. 

Thee Text Analysis Tool (TAT) will permit the same basic analyses as the WordSmith 
programm used for the textual analyses of Chapter IV: Analysis of Print 
CommunicationCommunication and Chapter V: Analysis of Electronic Communication. Traditionally, 
textuall  analysis programs have been designed to doo text-retrieval on literary texts. The 

55 Provided that Visual Basic was used to generate visual displays of data in texts, one would want the 
textss to be in XML . Rendering software permits the inclusion of images and non-textual elements of 
documentsdocuments that can be very important in the case of some texts. Ftnnegan's Wake provides a salient 
examplee of a text which contains drawings, unique means of displaying text (using blank characters), 
ass well as obscure references and symbols (from the I Ching, the Masonic tradition, the chakra system, 
etc.).. Including these features can be crucial to the hermeneutic examination of complex texts. 
66 The citation filter module performs a similar role to the filter component of the BibExcel program 
usedd in Chapter VI: Analysis of Journal Publication. See: http://www.umu.se/inforsk/Bibexcel/ 

145 5 

http://www.umu.se/inforsk/Bibexcel/


TATT is designed with the rapid expansion of digital information in mind, and is 
conceptualizedd to be capable of performing wide-area textual analysis on a variety of 
differentt datasets. Its programs are combined to retrieve occurrences of a word, word 
patterns,, and word combinations, and to display the results in an understandable and 
meaningfull  way. The TAT is comprised of several sub-modules including a wordlist 
module,module, keyword module, and a concordance module. These tasks are easily described 
ass performing the same basic analysis as performed in the two aforementioned 
chapters.. Using the output of the text filter module of the Data Filtering Tool (DFT), 
thee wordlist module reduces text files to mere wordlists and organizes the words by 
frequencyy and by alphanumeric rank permitting the analyst to contain the architectural 
elementss of the dataset under analysis. The keyword module enables the comparison 
off  texts to identify networks of keywords, and the concordance module serves to 
locatee the neighbourhood collocates of query words; both aid network analyses. Once 
analysess have been performed using the TAT, the results can be automatically 
updatedd using in the central interface of the program: the Visual Mapping Tool 
(VMT)) - this permits the generation and comparison of visual displays to understand 
wordd distribution. 

Thee Citation Analysis Tool (CAT) consists of a bibexcel module1 and a link module. 
Thee bibexcel module would be designed to carry out essentially the same analysis 
performedd upon the SOEIS citation environment. Using the output of the citation 
filterfilter module of the Data Filtering Tool (DFT), the bibexcel module assists the 
analysiss of bibliographic data by performing combinatory searches over the datasets 
too generate a range of results concerning the architectural distribution of co-
authorships,, journal citation patterns, and title words.8 By extension, it is anticipated 
matt similar networks of citation behaviour can be harvested online by examining the 
hyper-linkingg between relevant websites. Relevant here is the potential to locate 
networkss of academics, research institutes, or shared research foci. There are currently 
twoo existing tools which can be used to locate networks of related internet sites; they 
aree the Net-Locator software and the Issue Atlas Software, the latter being a more 
refinedd version of former.9 Accordingly, the link module would be designed to locate 
thee inter-linked relationships between relevant websites (selected via the site ripper 
modulee of the WHT). These link typologies could then be compared with traditional 
citationn networks (as found using the bibexcel module), or the textual content of the 
sitess themselves could be downloaded using the site ripper module of the WHT to be 
comparedd using the TAT. 

Designedd in this way, the Media Analysis Toolbox (MAT) is able to incorporate a 
varietyy of important features. As identified, there is an increasing need to expand the 
capacitiess of current metric programs to provide more possible avenues of research. 
Thee modularized design parameters of the MAT permit the filtering, integration, and 
analysiss of a myriad of accessible datasets from websites, indexes, and archives. In 
lightt of the Architecture - Network - System theoretic triad, the research tools 

77 The module is also inspired by the BibExcel program used for the Journal Publication Analysis, 
above,, and carries the same name; Bibexcel (literally: Bibmap before Excel) was developed by 
Professorr OHe Persson, from Inforsk, Umea University, Sweden. 
88 The title words could then be analyzed for significance in the TAT. 
99 The two programs were developed by the Govcom.Org foundation. 
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modularizee a range of different tasks; many of these methodological tasks were 
manuallyy carried out in course of the analysis described in this dissertation. The 
combinationn of tools in the MAT would make similar research into the future far more 
do-able. . 

Inn short, the MAT would enable the researcher to record one's work (i.e.: the 
processess and decisions made), as well as publish and thereby share one's work. By 
contrastt with the programs used in the analysis and later referred to here (BibExcel, 
WordSmith,WordSmith, and IssueAtlas), the MAT is designed specifically to provide a much 
moree user friendly and visual oriented user interface (via the Visual Mapping Tool) 
uponn which to perform textual, citation, and mailing list analyses. Moreover, every 
aspectt of die program could be modified, in principle, as the needs of the researcher 
change,, and the modular design could be modified and extended through easily added 
modules.. The mapping module would record the decisions of the researcher, so that 
thee researcher could pursue different avenues of research easily, and it would save the 
resultss as a visual map through which the entire project could be viewed at a glance 
andd then adjusted as the research matures. Importantly, the program would record not 
onlyy the logic of the research and the flow of research decisions, but also the flow of 
dataa between the modules. 

Thee design of the MAT software package serves as a useful reflection given the type 
off  modelling employed in this study; namely, the Architecture - Network - System 
theoreticall  triad. It should be understood that the design of the MAT is provided here 
ass an intellectual enterprise, providing another type of reflection upon the integration 
off  the theoretical positions and empirical analyses pursued in this study. The theoretic 
triadd employed in this study has relevance to the interpretation of results generated 
throughh the MAT. Generally speaking, the core tools of the MAT (VMT, WHT, and 
DFT)) provide the raw data for subsequent analyses using the periphery tools (TAT, 
CAT,, and LAT). The results generated from the analyses performed using the 
peripheryy tools can be correlated into architectural, network, and system oriented 
resultss and can be compared in this way. 

Perhapss the best way to conceptualize the MAT program is as a set of building blocks 
(containingg struts, beams, wheels and gears). Once these components are created, the 
analystt can line up the modules as necessitated by the particular analysis; the 
individuall  components can be recombined to V different systems once they are 
workingg for particular analyses. The operationalized modes of theorizing isolated by 
thee selection of metric techniques from bibliometrics, scientometrics and 
cybermetrics,, in combination with the theoretic triad developed herein has permitted 
thee combination of deep theorizing with empirical analyses. Indeed, among the most 
challengingg aspects of this study was the integration of different theories (both 
modellingg and symbolic) with metric analyses using a range of different software 
packagess (as well as the manual collection and manipulation of data where programs 
didd not exist). The MAT program design helps to integrate these different features 
intoo an overall program that is both theoretically informed and empirically viable, 
therebyy bypassing many of the limitations identified in this dissertation. There are no 
easyy solutions to the problematic of adequately addressing and sorting the complexity 
off  media impact and overlap. Clearly, as the Internet grows the demand for this type 
off  research and this class of academic software program will become more salient. 
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