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FOR MANY PEOPLE AROUND THE GLOBE, the Internet has become the place
where they instinctively turn to for all kinds of information, particuiarly after
the Cosetl Europeen pour la Recherche Nucleaire {CERN) mntroduced the
World Wide Web (WWW or the Web) 1n the late 1980s. The Internet has
given birth to new research fields or has diversified existing research fields
connected with human activities, icluding computer-mediated communica-
tion (CMC), computer-supported cooperative work (CSCW), electronic
coimmerce, virtual communities, virtual architecture, various virtnal environ-
ments, and information design. The Web phenomenon raised a number of
research issues concerning the mechamisms and rules governing Internet
activities, particularly the interaction of technology and society. Decision
makers at different levels needed knowledge about the phenomenon, so
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politicians, corporate managers, educators, and developers turned their at-
tention o the Internet research community.

In this chapter, we discuss various traditional methodologies and therwr
strengths and weaknesses when applied to Internet-spawned research fields.
We find that traditional methodologies need to be adapted to these new
research environments in which communication technologies and socio-
cultural norms challenge existing research assumptions and premises. We
propose a complementary explorative data analysis (CEDA) framework
within an Internet research schema that integrates qualitative and quantilative
procedures. CEDA was inspired by the successful collaboration of the two
methodologies n the field of artificial ntelligence (Al). The difference is
that in Al, qualitative methods still deal with guantities. They operate over
their ranges and tendencies i their behavior, not over each possible vaiue.
CEDA incorporates complementary use of both methods, depending on
the particuiar research stage or the imuial assumptions that need to be taken
into consideration, thereby accommodating the unigue features of Internet
research.

Internet Environment and Research Methodologies

The Internet research community initially endeavored to follow the major
macrosteps of classical research work: (a) problem identification and formu-
fation, {b) research design and development of research methodology, (c)
data collection, {d) data analysis, and (¢) communication of resulis. These
research activities are performed 1n a linear fashion. Once the problem 1s
identified, the research design becomes crucial for the success of the whole
work. Barlier research, however, 1dentified several charactenstics of the
Internet phenomenon that complicated the use of the classical research
schema. Because the human s the central object, participant, information
generator, and collector, there was an implicit assumption that the method-
ology developed 1n social sciences would be appropriate and adequate.

The majority of social science research work is conducted within the
bounds of a narrow set of assumptions, beyond which the researcher rarely
deviates. Underlyimng any research are fundamental philosophical assump-
tions about ontology, epistemotogy, and human nature (Burrell & Morgan,
1979; Doolin, 1995; Hopper & Powell, 1985).

Assumptions of an ontological nature are concerned with the physical and
social reality of research questions. When applied to Internet research, on
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the one hand, there 1s an existing physical medium that supports information
communication; on the other hand, around this medium, there exists a global
mformation ether where the social reality takes place, Between the two layers
there is an almost invisible connection. However, the parameters of the
physical medium, such as the capacity of the links and information storage,
affect the social behavior within the information ether. For example, slow
links lead to a narrower bandwidth of communication and use of different
expressive lechnigques. An ontological research assumption in this case
should make explicit connection between both “realities.” Assumptions of an
epistemological nature are concerned with knowledge. In Internet research,
the issue is the distinction between information and knowledge. Is any
experience on the Internet a new knowledge or just a transfer of existing
knowledge into a new form? For exarnple, shouid virtual architectures mimic
physical architectures or develop their own laws and conventions? Assump-
tions of human nature are concerned with destiny. In Internct rescarch, the
1ssue is the boundary of the environment. Should we consider the Internet an
environment 1n tself or should we consider it a compliementary part or an
exienston of our own environment?

These philosophical assumptions influence the researcher’s opinion of what
constitutes an acceptable research methodology. A scientist with an objective
approach searches for regularities and tangible structures existing m an
external world; the researcher who focuses on subjective experience chooses
te understand and interpret the individual in relation to, or “being™ i, the
world. The positivist (or objeclive) epistemological approach 1s sometimes
labeled as “hard” scientific research. The positivists vary in their research
design and methodological approach, ranging from verifying to falsifying
hypotheses, but the intent 1n both instances 1s based on a belief that there are
mmmutable structures to be discovered, explored, and analyzed. The anti-
posttivists’ (or interpretivists’) methodelogical approach 1s to be immersed
in situations and allow nsights to emerge during the process of investigation.

When conducting Internet research, however, there are even more factors
to be taken nto account. One consideration is the constant and rapid change
in technology. A decade ago, most Internet users were, of necessity, skilled
computer programmers, or al least, they had a relatively deep understanding
of network applications. With the development of point-and-click graphic
interfaces, audio and video plug-ins, cableless connections, and Web devel-
opment applications, the underlying technology is more complex but is a
virtually closed system. The effect of this transition is a polarization of the
developers and the users tn the Internet population. A second consideration
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is the information now available. The average Internet user 1s often over-
whelmed by the variety and vast amount of information and has difficulty
processing and selecting the relevant information. A third consideration is
the notion of browsing or “surfing.” In contrast to the traditional linear search
along shelves of books in a library, the Internet user follows a weblike
nonlinear search in which most “pages”™ emphasize eye-catching designs and
atiention-grabbing movement rather than a sequential and logical presen-
tation of information.

These considerations complicate classical research methodologies, so
increasingly, Internet researchers are turning to methods developed 1n the
fields of information systems and data mining. In general, the research
questions of interest appear at first to guide the choice of the research design
and methodological tools. At the point when the methodology needs to be
selected, the qualitative versus quantitative debate begins. Both methods
atternpt to explain the implicit concepts hidden in the bulk of data about the
investigated phenomenon. However, both methods differ in thetr approach
to the problem.

Quantifative methodologies assume that collected data are measurable, or
if they are not, it is necessary to design an experiment or computer simulation
1n a way that respective measurements can be taken. Once the measurements
are done, the problem is to fit (in a broad sense) the data adequately. Derived
dependencies are then interpreted in the context of the initial problem
formulation with a possible test of the hypothesis about the nature of the data
and the errors in the measurements. In qualitative methods, the interest is
centered on the gqualitative characteristics of the phenomenon. Rather than
trying to quantify every detail, these methods try to grasp the form, the
content, and some constraints of the investigated phenomenon and analyze
its qualities (Lindlof, 1995).

We guestion, however, this neat qualitalive and quantitative dichotomy.
We argue that each methodology has 11s own set of costs and benefits,
particularly when applied to Internet research, and that it 1s possible to {ease
out and match the strengths of each with particular variables of interest,

Recently, protagonists of both sides have been encroaching cautiousiy
onto rival territory. Thus, researchers may quantify qualitative data—for
example, coding concepts from interviews and surveys 1n a manner smifable
for statistical analysis. Researchers may also qualify quantitative data-—for
example, using quotes from complementary dialogue to support a statistical
pattern derived from data collection. Adding a little of one methodelogy o
the other adds flavor and aesthetic appeal, but 1t 15 not essential. This is the
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major drawback in current attempis to develop a research schema that
benefits from both methods.

Quantity and Quality:
Two Approaches to a Common Phenomenon

Quantitative and qualitative methods are quite distinct in the emphasis they
place on each (Stake, 1995}. In quantitative analyses, argumentation is based
on a representation of the phenomenon as a finite sct of variables. There, we
seek systematic statistical or other functional reiations between these vari-
ables. In qualitative analyses, argumentation is based on a description of the
research objects or observation unils rather than on approximation of a
limited number of varables. In other words, in qualitative analyses, refer-
ences to excerpts or cases in the data are used as clues.

In the next sections, we define distinctive steps 1n quantitative and quali-
tative research and compare the methodologies with respect to the major
dimensions associated with scholarly inguiry: (a) the purpose of the inqurry,
(b) the role of the researcher, (c) the acquisition of knowledge, and {d)
preseniation of the research.

QUANTITATIVE RESEARCH
Purpose of the Inquiry

The purpose of quantitative research ts to expiain observed phenomena. It
was developed to provide the ability to predict and controf examined con-
cepts. Consequently, these concepts need to be quantified. To do this, the
researcher needs to know the form, type, and range of the content of the data
before the commencement of an experiment. The methodology is based on
the model of hypothesis testing. The 1dea was introduced and developed
the late 1920s and early 1930s. Although in practice there are some vari-
ations, ideally, the path of quantitative research 1s traversed from observation
1o generation of theoretical explanation to further testing of the theory.
Recently, the overall schema has been extended with exploratory data analy-
sis, when hypotheses are formulated and reformulated during the analysis.

The imtial step in quantitative research is the design of the experiment.
The researcher specifies the goals of the research, the inttial hypothesis, and
the respective ranges of person responses for measuring quantified concepts.
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Each range defines the structure for the data collected. The basic assumption
i guantitative methodology 1s that observations and experiments can be
replicated. The overall experimental schema needs to be designed in a way
that ensures a higher accuracy of the estimation of these quantified values.

Role of the Investigator

The next step 1s to observe groups of peopic (study participants) and to
record data. The role of the investigator is an ebjective one. The investigator
acts just as an observer. In the case of a passive experiment, the researcher
only records the observations without setting values to “measured variables.”
In the case of an active experiment, the researcher may need to intrude and
set up some of the variables.

Acquisition of Knowledge

The next step 1s data analysis. The selection of the appropriate data
analysis method depends on the nitial assumptions, the nature of experimen-
tal observations, and the errors 1n these observations. On the basis of the
numerical results of this analysis, the scientist has to provide some explana-
ttons for the observed behaviors and Lo construct knowledge. These explana-
tions are usually in the form of an approximating model. Furthermore, either
with or without refining experiments, the researcher might generalize these
observations and propose a theory. Consequently, instead of trying to explain
a unigue event or phenomenon, the results of the research should apply to a
class of cases as well. This theory could be used for building predictive
models and become the basis for a specific research question, tested n a
controfled manner to verify or falsify.

Presentation of Researcit

The research results are then visualized using a vanety of graphing
techniques designed to condense the vast amount of raw data. These presen-
tation techniques vsually expose some particular characteristics of the data
structure and relationships between variables. The researcher has some
degree of freedom to tweak the representation of the data to enhance the
perception of the results. Usually, each technique has one or more parameters
that are sensitive to noise and smoothing. For instance, the appearance of a
histogram is largely controlled by the number of bars used to depict the data.
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When many bars are used, the pattern of the data may look complex with
fine-grained details, The reader may wonder if a simpler underlying form
exists. On the other hand, the use of too few bars may obscure patterns in the
data that are important to the viewer. In this case, the data may look simple
with course-grained details, and the reader may wonder if important details
are missing.

QUALITATIVE RESEARCH

Often, the researcher 1s faced with data in the form of loosely structured
descriptive texts or dialogues, images, and other illustrations rather than in
the form of well-structured records. This, and similar problems, has ied to
the development of the relatively new method of qualitative research, i
which the results are obtained by other than quantification analyses.

Purpose of the Inquiry

The purpose of qualitative inquiry 1s to understand observed phenomena.
Quantitative research begins with a theory formuiated as a set of hypotheses,
and the purpose of a study is to find support for or to disprove the theory.
Qualitative research begins with an area of interest or a research question,
and a theory emerges through systematic data collection and analysis,

The object of inquiry for the qualitative rescarcher is typically a case. A
case 1s a social practice, an integrated bounded system (Smith, 1979) that
may or may not be functioning well. Case study is the study of a social
practice in the field of activity in which 1t takes piace. Case research is
defined as research 1n which the researcher has direct contact with the
participants and the partictpants are the primary source of the data, It follows,
then, that the primary methods used in case research are interviews and direct
observations. Other methods, such as experiments and surveys, separate the
phenomenon {rom its context {Yin, 1989),

Role of the Investigator

The starting pomt for the researcher can be either the case or the question
{Stake, 1995). In the former, the case presents itself as a problem, and there
1s a need or a curiosity to learn more, Because there 1s a personal interest in
the case, 1t 1s referred to as intrinsic case study. In the iatter, a general probiem
arouses interest, and a particular case is chosen as a possible source for
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explanation. Because the case is an instrument to a general inquiry, it is
referred to as instrumental case study.

Thus, the role of the mvestigator is participatory and personal. The issue
on which both approaches differ most is the priority placed on the role of
interpretation during this step. All research, of course, requires some form
of interpretation, but whereas quantitative research advocates the suspension
of interpretation during the value-free period of expertmentation, qualitative
research advocates actively interpreting phenomena throughout the observa-
tion pertod.

Acquisition of Knowledge

The next step is data interpretation. During this step, the typical qualitative
researcher conceptualizes the data and discovers knowledge. The conceptu-
alization process ranges from merely presenting the data as they were
collected to avord researcher bias to building a theory grounded in the
phenomenon under study. These intuitive and interpretive processes are not
regarded as less empirical than quantitative research. Observations and data
collection are rigorously systematic, occurring 1n natural rather than con-
trived contexis.

Qualitative research is not so much generalization as extrapolation. In
certain explicated respects, the results are related to broader entities. The aim
is to find out what 1s specific and particular about the solutions adopted by
these peopie that can be related to the broader population. Although the
soiutions adopted by the people in the case study may be regarded as isolated
individual cases and as such as exceptional, some factors are very much the
same for a larger population. This means it is possible to conclude indirectly
(e.g., referring to other research) in which respects and to what extent the
data are really exceptions, in which respects they are comparable to other
solutions or population groups, and what sorts of different solutions exist.

Presentation of Research

Qualitative researchers include a great deal of the collected data to present
their interpretation of the results. Research reports usually include support-
ing data fragments in the form of quotes from the raw data. In this case, the
researcher can slant the results toward a specilic interpretation by exposing
particular quotes and omitting others.
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Rationale for Integrated Research

Numerous attempis at integrated research over the past two decades have
resulted in labels such as triangulation, micro-macro link, or mixed methods
{Bryman, 1988; see also Ragin, 1987; Tschudi, 1989). The 1dea 1s to employ
a combination of research methods typically used to analyze empirical
results or interpretations. The rationale 1s that the weakness of any single
method—qualitative or quantitative—is balanced by the strengths of other
methods. In reality, however, the qualitative and quantitative analyses are
usually distinct, mutuoally exclusive components of the research. One com-
ponent 1s unstructured textual data of a phenomenon being investigated (e.g.,
transcripts of interviews or verbal reports from protocol studies), analyzed
with an interpretive or hermeneutic method (Prein & Kuckartz, 1995). The
other component 1s numerical data of the same phenomenon (e.g., from a
content analysis or a survey questionnaire}, analyzed with some statistical
procedure. The result is an integrated view that narrowly focuses on a
particular social phenomenon,

There is such a variety of social norms that to understand them it 1s
necessary to identify some regularities from observations. Regular patterns
are grouped together and form typologies {or categories) of human processes
and behavior. The process of typification i1s a fundamental anthropelogical
technique that enables us to understand our everyday world as well as to
conduct scientific inquiries. It 1s an integral aspect of human thought in
that representations of unique experiences or stumuli are encoded into an
organized system that economizes and simplifies cognitive processing
(Rosenman & Sudweeks, 1995),

Typologies are distinct, discrete classifications of information that help to
give order to a confusing, continuous mass of heterogeneous information. In
some way, this continuum of information has been divided nto discrete
regions where points withm each such region bear qualitative similarities to
cach other, whereas points in different regions bear qualitative differences to
cach other. The construction of meanmgful typologies, therefore, is the
foundation of scientific inquiry.

Typification as a combined scientific methodology has its foundations in
Weber's and Schutz’s works {cited in Kuckartz, 1995), who were concerned
with linking hermeneutic regularities in texts and standardization of infor-
mation. Developing this methodology further, Kuckartz (1995) uses a case-
oriented quantification model whereby typologies are developed from data
rather than predefined. In terms of data analysis, this methodology corre-
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sponds to data-driven exploration in which we do not specily what we are
looking for before starting to examine the case data. For example, we may
parse the text 1n a sample of e-mail messages looking for concepts that can
become the basis for the development of formal models.

Issues Specific to Infernet Research

The majority of Internet CMC research is conducted in laboratories under
controlled experimental conditions. These studies may not present an accu-
rate preture of the reality of virtuality. The external validity 15 probiematic
for three reasons: {a) Study participants are an atypically captive audience;
{b} groups studied in experiments tend 1o be unrealistically small; and (¢) an
almost naturai inclination of experimental design is to contrast with a
face-to-face standard of comparison (Rafaeli & Sudweeks, 1997, 1998). This
contrast may be misleading,

The replicability of CMC ficld research is difficult, if not impossible, for
two matn reasons. On a technological level, the Internet is permanently
changing 1ts configuration and supporting technology. The underlying net-
working protocols cannot guarantee the same conditions when replicating
experiments simply because each time the path of information communica-
tion is unique; thus, the time delay and consequences connected with it are
different. On a communication level, the difficulties in replication come from
the creative aspect of language use. Although the rules of grammar are finite,
they are recursive and capable of producing infinite language (Chomsky,
1980). Novel sentences are construcied freely and unbounded, 1n whatever
contingencies our thought processes can understand. Apart from standard
cliques, sentences are rarely duplicated exactly, yet each variation 1s gener-
ally comprehended. It follows, then, that experiments involving text genera-
tion can rarely be repeated. This lack of replication is a violation of the initial
assumptions for the application of statistical analysis.

Another aspect of Internet research 1s that it has to deal with heterogeneous
sociocultural structures. The Internet is, of course, populated with people of
many cultures. Culture has been defined as a complex set of behaviors and
artifacts with three major dimenstons: ideas {{raditional values and beliefs):
norms (behaviors that adjust to the environment of traditional values and
beliefs); and material culture (artifacts produced in the environment of
traditional values and beliefs; Bierstedt, 1963). On the Internet, cuitural
complexity appears to be an intractable probiem. Global communication
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Figure 2.1. Stages of Internet Research

technologies bring together cultures that differ dramatically on each of the
three dimensions.

The Internet Research Schema

Although at first glance 1t seems that quantitative and qualitative research
are radically different, they share an important common thread. Both meth-
ods make interpretations of the phenomenon they want to examine. Both
traditions create a framework for therr analysis based on those interpreta-
tions. In reality, the difference between these two methods 15 a discursive
one.

To overcome the difficulties outlined in the previous sections, we have
developed an integrated methodology for Internet research (Figure 2.1).
Internet research incorporates a number of separate research domains, in-
cluding electronic commerce and business systems, CMC, CSCW, and dis-
tributed nformation systems. Therefore, the first stage 15 devoted to the
identification of domain specifics. These specifics mfluence the selection of
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TABLE 2.1a Quality/Quantity Matrix From a Data Point of View

Data

Methods Qualitative Quantitative

Qualitative Survey analysis, Qualitative reasonng,
interviews, speech acts constraind reasontng
analysis, participant
observation

Quantitative Data mimng, cluster Statistics, regression and
analysis, fuzzy data correlation analyses,
analyss, neural nets numericat sumulation

TABLE 2.1b Quality/Quantity Matrix From a Methods Point of View

Data
Methods Qualitative Quantitative
Qualitative Metaphors, entologies, Survey datn
calegories
Quantitative Text data, vocabulary, Numerical samples,
categones hierarchy coded categoneal data,
measurements

the appropriate research methods and the possible scope of the research.
Once the scope 13 specified, the schema follows the traditional line of data
collection,

The data collected 1n any of the Internet research domains are a hetero-
geneous combination of quantitative measurements and qualitative observa-
tions. Before the complementary explorative data analysis stage, the re-
searcher defines the combination of methods that need to be used. Table 2.1
illustrates this heterogeneous prcture 1 a “quality/quantity” matrix from
both a data {Table 2.1a) and a methods (Table 2.1b) point of view.

Thus, CEDA can be viewed as a dynamuc framework that provides valid
integration of both metheds. CEDA employs quantitative methods to extract
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Figure 2.2. Processes in the Complementary Explorative Data Analysis (CEDA)
Framework of tie Internet Research Schema

reliable patterns, whercas qualitative methods are incorporated to ensure
capturing of the essence of phenomena. Figure 2.2 gives a breakdown of the
processes in the CEDA framework of the Internet research schema. The
frameworks allows the use of different data sels in a common research cycle
rather than the traditional approach of applying different analyses to the same
data set.

CEDA has the potential to conduct parallel and interconnected research.
This complementary analysis requires the linking of the results obtamned by
each of its components. The final result may lead to revision of the identified
domain specifics and changes in the combination of analysis methods within
the Internet research schema.

Application of the Internet Research Schema

We now provide an example of the proposed schema applied to CMC
research.
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DOMAIN IDENTIFICATION

A global society (or cybersociety; Jones, 1995, 1997, 1998) created by the
Internet1s no fonger a projected vision of technocrats; it1s becoming a reality.
However, the global society may not be the “global village” as envisioned
by McLuhan and Powers {1986), but more like virtual neighborhoods (or
cybervillages). Before the Web explosion, cybervillages were defined not by
geopolitical boundaries but by listserv subscriptions or chat channels. Today,
even those loosely defined boundaries are biurred as cybervillages connect
to a web of hyperlinks.

As the technology changes at a pace never before experienced, Internet
CMC research is engaged in a catch-up situation. A modern Internet research
methodology should take nto account rapidly changing technology, social
norms, and communication behaviors. To be able to specify and develop such
a methodology, we need to identify the features specilic to Internet commu-
nication research,

Communication is computer mediated. First, and obviousiy, Internet CMC
differs from traditicnal face-to-face communication because the computer
provides an nterface between interlocutors. A common practice in Internet
research is to regard face-to-face conversation as the ideal communication
environment (Schudson, 1978), whereas CMC 15 rated as less than ideal,
Experimental work has discovered a number of dysfunctional attributes of
computer mediation, including flaming {Mabry, 1998; Siegel, Dubrovsky,
Kiesler, & Maguire, 1986; Sproull & Kiesler, 1991) and unsociable behavior
{Hiltz, Johnson, & Turoff, 1986; Matheson & Zanna, 1990), disinhibition
and deindividuation effects (Hiltz & Johnson, 1989), and a lean environment
{Short, Williams, & Christie, 1976; Walther, 1992), Somewhat more optimis-
tic experimental work introduced findings on status leveling (Dubrovsky,
Kiesier, & Sethna, 1991), soctoemotional connections (Rice & Love, 1987),
consensus formation (Denms & Valacich, 1993), branstorming creativity
{Osborn, 1953), and collaborative productivity (Sanderson, 1996).

Communication requires technical knowledge. Each communication envi-
ronmen! requires specific knowledge. In a face-to-face environment, we
tearn at a very early age not only the phonetics and grammar of the ianguage
but also, for example, the management of taking turns 1 conversations
(Sacks, Schegloff, & Jefferson, 1978). In written communication, we add
knowledge of orthography and a more formal use of language, In telephone
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communication, we learn how to search for telephone numbers, to press the
right sequence of keys, and to engage in preliminary phatic conversation.
Every Internet communicator, however, needs at least minimal technical
knowledge of computers. To communicate, even with the simplest graphic
mailer, the user needs to know enough of the operating system to launch the
application; to compose, reply, and send a message; and to quit the applica-
tion. As computer technology is being introduced more and more into
elementary educational institutions, computer literacy will develop in paral-
lel with linguistic literacy. In the meantime, however, computer literacy 1s a
problem for the majority of current and potential Internet users and affects
individual ievels of interactivity.

Communication ts affected by information and processing overload. Mass
communication 15 ubiquitous, whether active or passive. We all absorb mass
communication, whether 1t 1s active {television, theater, newspapers) or
passive (roadside billboards, newsstand headlines, advertising on public
transport). In most instances, we are able to be selective and control the
amount of information absorbed. Internet communication places enormous
pressures on cogniiive processing. Discussion lists often generaie hundreds
of messages a day, and o contribuie to a conversation means responding
immediately before the topic shifts and the sequence 1s fost. On the Web,
designers endeavor to engage the browser’s attention by manipulating font
type and size, text spacing, graphics, colors, backgronnds, video clips, sound
bits, antmation, and interactive gimmmicks. Research has indicated that al-
though minimal levels of novelty can stimulate and demand attention, ex-
treme novelty leads to overstimulation, cognitive overload, distraction, and
ultimately, impaired information processing.

Communication has a sense of virtnal presence. Communicating with
strangers on a regular basis 15 not new. There have been many examples of
“pen pal” relationships that have fasted for many years. The sense of virtual
presence in these instances, however, is not strong, because there are long
delays between communication exchanges. The message exchange process
on the Internet, on the other hand, can be almost instantaneous. The effect is
a written correspondence that is like a conversation. Formalities, phatic
introductions, signatures, and many other features of written communication
are eliminated (Ong, 1982). In such a communication environment, indirect
social cues are transmitted, and the virtual presence takes on qualities of a
real presence. In fact, quite often, the mental distance between reguiar
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participants in discussion groups 1s less than with colleagues working 1n the
same office.

SCOPE OF THE RESEARCH

Oniy recently arc communication and culiural problems associated with a
global community being investigated (e.g., Ess, 1996; Jones, 1995, 1997,
1998; Smith, McLaughlin, & Osborne, 1998; Voiskounsky, 1998). Global
norms about privacy, freedom of speech, intellectual property, and standards
of conduct are being developed. To understand new global communities, we
address two broad aspects of mediated discussions: First, we explore com-
munication patterns of texts, which form part of an ongoing conversation;
and second, we explore the process of cohesiveness in a cross-cuitural group.
Specific questions of interest include the following: How does mediated
communication compare with traditional mterpersenal relationships? How
does the mass-mediated group process work? What features of mediated
communication enhance interaction and contribute to the cohesiveness of a
virtual community?

DATA COLLECTION AND SELECTION OF THE DATA SETS

On the Internet, the web of computer networks provides a medium for a
convergence of communication and social interaction. People congregate in
global virtual neighborhoeds such as discussion groups and chat rooms to
engage in topics ranging from entertaining trivia to philosophical 1ssues. In
this chapter, we use qualitative data from publicly archived mediated discus-
sions within these virtual communities. Both data sets consist of e-mail
messages. Data Set A includes 3,000 e-mail messages, randomiy sampled
from network discussion groups between March and September 1993, Data
Set B consists of 1,016 messages exchanged among a collaborative group of
researchers between May 1992 and April 1994,

COMPLEMENTARY EXPLORATIVE DATA ANALYSIS

Having identified the doman, defined the scope, and collected the data,
we now apply the CEDA framework (see Figure 2.3).
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Figure 2.3, Application of the Complementary Explorative Data Analysis
(CEDA) Framework

Ouantitative Analysis

To understand more about global cultural norms, we focused on commu-
nication patierns in virtuai communities. In particular, we were 1nterested in
features of messages that form part of an ongoing conversation—that 1s, mes-
sages that engage group members sufficiently to participate and respond and
thus contribute to the development of group cohesiveness and consciousness.

Step 1: Content Analysis. Because the situational conditions are unknown
prior to the study, variables are experientially rather than operationally
defined, and some of the variables develop throughout the study. Texts of
Data Set A were coded on 46 vanables. Each message was described in terms
of features and content, such as relevance, time, tone, purpose, and so forth.
The codes were a mixture of objeciive and subjective ratings (see Sndweeks
& Rafaeli, 1996, and Rafaeli, Sudweeks, Konstans, & Mabry, 1998, for a
detailed description of the conlent analys:s).

Step 2: Converting Codes 1o Binary Format. For a quantitative analysis,
we chose to use a neural network because it allows a typology of features to
emerge. Data analyses, such as a Euclidean cluster analysis, provide tech-
niques for identifymg correlations between particular features in a given data
set, a useful indication of where the aggregation (boundaries) within a data
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set might appear. This form of analysis 1s widely recognized as providing a
static view of data (a “snapshot” of typical and atypical instances) because
the clusterings are based entirely on pairwise correlations, An alternative to
the cluster analysis 18 the autoassociative neural network (ANN) in which
clusterings are more dynamically created across all features synchronously.
This quantitative method is modeled on human cognition. Features are drawn
into particular groupings and form dynamic allegiances that can effectively
overrule the original cohesion based on a simple parrwise correlation, The
pattern of network activation captures complex mformation about dependen-
cies between combinations of features.

ANNs are special kinds of neural networks used to simulate (and explore)
associative processes. Association mn these types of neural networks 1s
achieved through the interaction of a set of simple processing elements
{called units) connected through weighted connections. These connections
can be positive (or excitatory), zero (no correlation between the connected
units}, or negative {inhibitory). The value of these connections is learned
during a Hebbian training procedure (see Berthold, Sudweeks, Newton, &
Coyne, 1998, for a detailed description),

To prepare the data for the ANN, codes identifying anthor, coder, and
message number were deieted and the remaining variables converted into a
binary format for processing. Each entry was split into as many mutually
exclosive "features” as the entry had options. Because the mamn focus of
interest was conversation threads 1n group discussions, three new entries
were extracted from the original database (o explore interactive threads:

b, Reference height: how many references were found in a sequence before this
message

2. Reference width: how many references were found that referred to this message

3. Reference depth: how many references were found 1n a sequence after this
message

Thus, as a prelimnary result of the recoding of the data, we obtained a
formal model of a thread 1n CMC (Figure 2.4). In addition to the threefeld
split proposed by Berthold et al. (1997, 1998) we included explicitly the time
variable, Each message 1s completely identified by two indexes—one for 1ts
level and one for its posttion in time 1n the sequence of messages at this level.
Such a model allows the comparison of the structure of discussion threads
both in a static mode {e.p., their length and width at corresponding levels)
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Reference Reference Reference
Depth Width Height
A ~ A -
M, My,
by ta; t33 L Ley g ttmet

Figure 2.4. Formal Model of a Thread in Computer-Mediated Communication

and 1n a dynamic mode {e.g., detecting moments of time when one thread
dominates another in multithread discussions, such as those that occur on
bulletin boards or in MOO [muiti-user domains object ortented]-based edu-
cational environments).

Step 3: Newral Network Analysis. After processing, the data consisted of
149 binary features; that 1s, each feature had a vaiue of “1” (present) or “0”
{not present). To identify typical features present in messages that stimuiate
conversation, one feature 15 clamped (forced to be present with a value of
“1") to restrict the feature space of solutions. After training, the network
settles on a pattern of features typically associated with the clamped feature,
For example, Table 2.2 shows the frequency of features present in messages
that contain “humor.”

The sensitivity of assoctative features was then calculiated, Distinguishing
features of interactive messages (referenced to or referenced by another
message) and noninteractive messages with their sensutivity scores are given
in Tables 2.3 and 2.4 respectively.



48 DOING INTERNET RESEARCH

TABLE 2.2 Frequency of Feature Activations When “Humor” Is Present

Feature description Frequency
Medium-length message (11-25 lines) 50%
Appropriate subject ling %
Doss not contamn question or request 70%
Appropriately formatted %
Male outhor 80%
Contamns no abusive language 100%

TABLE 2.3 Distinguishing Features of a Typical Interactive Message

Feature Description Sensuivity Score

Medium length (11-25 lines of text} i
Appropnate subject line i
Contatas statement of fact i
No question or request

L2 g

No emoticons

No punctuation device to express emotion

Male author 2

Identifies gender by name andfor sighature 3
2

Duoes not include quoted text
Addresses another person i

TABLE 2.4 Distinguishing Features of a Typical Noninteractive Message

Feature description Sensttivity Score
Does not refer to previcus message 4
New topic, not referning to previcus discussion 8

Does not use first person plural i
Is not referred to by later messages 9
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Qualitative Analysis

The second aspect of cultural norms in virtual communities 1s to identify
communication features that contribute to an ongoing conversation and
interaction in an environment in which many traditional features of inter-
personal relationships are not present, Data Set B provides the data for
qualitative analysis.

Step 1: Categorization of Dimensions. First, the messages were reviewed
to identify and categorize major dimensions or regularities that occurred
throughout the data. Five salient dimenstons were identified:

. Issues: the topics to be discussed and resolved
. Leadership: the inclination to conform or reject leadership and authority
. Debate: argumentativeness, criticism, or aggression among participants

oW R —

. Relationships: expressions or aveidance of friendship or intimacy among
participants
5. Action: goal-directed or fask-directed activity {Sudweeks & Alibritton, 1996).

Following a techntque developed by Romm and Pliskin (1995), each occur-
rence of a dimension was ighlighted and labeled. The dimensions provided
the means for observing the emergence of “turning points.” Turning ponis,
or changing patterns of regularities, indicate the development of group
communication norms and standards. For example, early 1n the period, the
focus of group discussions was on methodological issues to be resolved and
on who should be responsibie for coordinating the project. At a later point,
the discussions became volatile, thereby introducing another dimension. The
group dynamics therefore evoived to a different phase at this point.

Step 2: Categorization of Communication. The texts were reviewed again
to tdentify not only how communication behaviors were managed but also
the types of communication content, The content fell into three broad
categories: {a) conceptual, (b) secioemotional, and {c} action (task oriented).
The communication was managed in both a formal and informal manner.

Management of Communication. Informal management is the collective
nformal creation and enforcement of communication norms. Norms are
mutually acceptable definitions of communication behaviors among indi-
viduals so that interactions can be organized into an agreed-on state:
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Example TABLE 2.5 Communication Management and Content in the Development of the
) Virtual Community

We seem to be getting semiserious about this. Maybe one tentative and fairly
easy way to proceed 1s to appoint Basil and Cyril the "leaders” (not because

they talk the most, but because this is already theiwr research interest and they

Communication Communication

o Time Period Dimensions Management Content
have some experience in it). {May 28, 1992}
[ Issues, leadership Informal Conceptual
Formal management 1s connected with the enforcement of rules. Formally, ] .
. ‘ ] 2 Issues, leadership, debate Formal Conceptual, socioemotional
management 1s needed to generate information, process knowiedge, and
disseminate the products of knowiedge. Whereas informal management 15 3 Leadership, relatonships Informal Seciocmotionat
generally performed on a collective level, formal management of communi- 4 Issues, leadership, action Formal Task onented
cation occurs on an mdividual or small-group level. 3 Issues, leadership, debate, Formal Task onented
action
Example 6 Relationships Informal Socioemotional

As this project begins to take on the prospects of developing a real finished
produet (i.e., the coded database), I think 1t might be appropriate for us to

discuss the future “ownership” of that data.
the form of communication. The assumptron there is that various disciplines

think n very specific ways, and that cach way can be matched {o communica-
tion forms. (June 13, 1992)

Content of Communication. Secicemotional communication is content
that deals with interpersonal relationships among the communicators.
Socioemotional communication addresses the creation of relationship g
NOrms Among communicators. - Task communication deals with the explicit work to be accomplished. Task
- communtcation focuses on information conlent of communtcation, wherecas
conceptual communication focuses on the creation of meaning preceding the
processing of information. Task communication deals with specific activities
to be completed by members and often has to be conducted independent of
other group members, Task communication can be defined as information
exchange rather than communication,

Example

First . . I waded in here over the weekend, got inte a barroom fight or two
{there 18 a certamn amount of Dodge Citydom n the current situation), left, and
was persuaded by Frank that I was not dealing with a crew of ogres, unemployed
CIA operatives, and voyeurs, (June 26, 1992)

Conceptual communication 1mvolves the creation and prescription of Example
shared rules to follow aﬂd ivolves a m‘:dmm tq higi.} ?evei of mt_era(?twny_ : = As a consequence of being the only person to answer [the] call for voluntcers
Conceptual commumcation often requires that implicit commun_icatlon be i to act as “Oracles” during project coding . . . my first task 1s to recrust others
made explicit. Realistically, it 1s not always possible lo have compiete or full A -.. {April 16, 1993)

shared creation of mutual understanding of meaning, but this is what con-

Step 3: Typology of Dimensions and Communication. In a third review of
the texts, the texts were divided nto tme periods, delineated by the turning
points identified in the first review, and the frequency of communication
types in each period was calculated. Table 2.5 shows the importance of commu-
nication styles in the development of an interactive virtual community.

ceptual communication strives for.

Example

My reading of [this] guestion is not so moch how CMC changes communica-
tion, but whether one can predetermine the cognitive approach by pre-selecting
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Evaluation and Future Applications

We have examined the collection of data and the theoretical aspects and
applicability of quantitative and qualitative analyses 1n Internet research. On
the basis of these outcomes, we proposed an adaptive Internet research
schema that combines consistently both methods. The CEDA framework can
be applied to a variety of Internet research ficlds, including the following:

L. Virtwal communities. Labeled intially as “virtual” to stress the absence
of face-to-face physical presence, these are CMC communities that are real.
These communities are established either on the basis of aszynchronous
e-mail message exchange or on a synchronous presence in text-based virtual
environments—yor example, MOOs and MUDs (muit-user domains).

2. Interner-based distance education and on-line learning. The commu-
nication between students and between students and educators 1s an essenhial
part of current distance education. With the introduction of Internet and
Web-based course delivery, communication becomes an essential part of
course support. Technological support is a necessary condition for conduct-
ing successful collaborative studies, but a sufficient condition is the use of
appropriale methodology. Experience from Web-mediated courses (Simoff
& Maher, 1997) suggests that learning approaches taken from face-to-face
courses need {o be reconceptualized to take 18to account the unigue oppor-
tunities offered by distributed computer media. The Internet research schema
presented here 15 uselul for elaborating and improving student communica-
tion in these new course environments. Applying the methodological schema
to conduet research in this field will lead to the evaluation of practical
specifications.

3. Virtual orgamizations and mtranet corporate research. The methodo-
logical schema could be used for the analysis of the content of e-mail and
multimedia communication, styies, efficiency, and productivity in traditional
practices and emerging new business units—virtual organizations.

4, Business mformation systems. The methodological schema could pro-
vide results for improving the content-based information retrieval—the
kernel of multimedia business systems. The research schema includes analy-
sis of corporate e-mail, extraction of descriptive categories, compiling onto-
logical representations of the resuits, and ncorporation of these ontologies
in the iniranet search engines, thus shifting retrieval from simple keyword
matching to categorical wdentification and category-based retrieval.
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