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Abstract. The Internet can be considered a strategic research site in which to
study fundamental social and psychological processes. In fact, online
communication systems structure interaction in new ways with dramatic effect
on the types of social organizationsthat emerge from people using them.

Many methods that have been traditionally, and successfully, used in
communication research are now being used to study the Internet. Other
methods come from anthropology, cultural studies, linguistic, psychology and
sociology. How is it possible to choose from and/or integrate all these different
approaches?

Starting from a general three-level model of interpersonal interaction in the
Web, this chapter tries to define a model of data analysis (Complementary
Explorative Multilevel Data Analysis - CEMDA) suited to the constraints of
Internet research. Main characteristics of the model are: its roots in the
distributed cognition perspective; the focus on different frames and objects for
each considered unit of research; the mixed use of quantitative and qualitative
tools; the final integration of resultsin ageneral framework.
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2.1 Introduction

The Internet can be conddered a drategic research dSte in which to study fundamenta
socid and psychologcd processes. In fact, online communication systems dtructure
interaction in new ways with dramatic effect on the types of socid organizaions that
emerge from people using them [1]. As recently noted by Jones [2], “The Internet is not
only a technology but an engine of socid change, one that has modified work habits,
educations, socid rdations generdly, and, maybe most important, our hopes and dreams.

. The Intenet is a socid space, a milieu, made up of and made possble by
communication” (p. 2).

As underlined by Mantovani and Spagnolli [3], this can be seen as a generd effect of
the introduction of new artifacts that disrupt preexiging routines and interactions. In fact,
new computer artifacts dter not only the socid fabric of communities, but aso the kind of
relaions tha tools once had with human minds. These authors dso suggest [3] tha meking
sene of new communication environments means “making them part of the sociocultura
network that mantans communities and reconfiguring in imaginaive ways the exiding
sociocultura networks’ (p. 217).

To describe this new socioculturd network that is the result of communication in the
electronic environment researchers and writers are using the term “cyberspace” [4, 5]. In
this sense, a key god for psychology is doing more thinking and theorizing about how to
get people to make better connections between the cyberspace and the rest of ther lives
[6]. However, studying the Internet is not asmple task.

Firg, the Internet is a medium which can be experienced in many different ways [7].
Though a computer and keyboard are usudly the mediator of our Internet experience, there
are different ways in which the users can explore the Internet, present themsdves and
communicate using it.

Second, the Internet is a socid and cognitive space [5]. The handling of informetion is
linked to the activation of psychosocial relationships in which cognitions are eaborated.
As recently noted by Garton and colleagues [8], “when a computer network connects
people or organizations, it is a socid network. Just as a computer network is a set of
machines connected by a set of cables, a socid network is a set of people (or organizations
or other socid entities) connected by a set of socid relations, such as friendship, co-
working, or information exchange’ (p. 75). Within this network we create relationships but
adso daborate cognition. As underlined by Trognon [9], “far from being circumscribed by
experimental |aboratory  settings, cognitive activities are routine daily activities In other
words, it is in everyday life, and in conversationd interaction especidly, that we put our
cognitive skillsto prectica use' (p.117).

Third, the Internet experience is dways Stuated in a specific context, even when we are
chating done in a room. In this sense interaction can only be fully understood through
detalled andyss of the socid context in which it happens [10]: “... a& this point we should
no longer see people smply as 'users of given systems, but as socid ‘actors. In other
words, whether expert computer users or not, people act independently and have their own
reasons for what they do, and it is computers and systems that have to adapt to people, not
viceversa’ (p. 63).

These points clearly underline the dtuated nature of the Internet experience. More in
detail, we can define it as a process by which a group of socid actors in a given Stuation
negotiate the meaning of the vaious dStuations which aise between them within an
electronic environment.

How can we study this complex process? Many methods that have been traditiondly,
and successfully, used in communication research are now being used to study the Internet.
Other methods come from anthropology, culturd dudies, linguistic, psychology and
sociology.
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For instance, McKenna & Bargh [11] suggest hat research on the socid psychology of the
Internet should be organized around three different time phases (before, during, and after
extensve socid interactions and group participation) and two digtinct types of motivations
that drive Internet socid behavior (self-related and socidly related).

According to Tuten & Bosnjak [12] the relationship between persondity and Web usage
can be studied Using the Five-Factor Modd of Personality and Need for Cognition.

Usng a sodolinguisic gpproach, in which socid network relations are recognized as
the principd vehide of language change, Padlillo [13] andlyzed logfiles of Internet Relay
Chat interaction to invedigate if and how online interaction have a long-term effect on the
evolution of language.

How is it possible to choose from and/or integrate al these different gpproaches? This is
the man god of this pgper. Stating from a generd three-leved modd of interpersond
interaction in the Web, the paper will try to define a complementary model of data analysis
auited to the Internet research. Main characteristics of the model are:

- A different focus (generd frame and objects included in it) for each of the leve
considered;

- Themixed use of quantitative and qualitative tools,

- Thefind integration of resultsin agenerd framework.

2.2 Unitsof analysisfor Internet research

The first step in our quest for a new method is to more precisaly define what levelSfestures
of the negotiation process need an examination. It's important to note that the definition of
the units of anadyss doesn't imply that only these units can be profitably used to define a
research setting, in isolation of other factors. Indeed, as | noted above, an Internet research
sudy will involve a wide range of condderations, such as socid setting and context, user
characteridtics, or the purpose of the negotiation. But by defining the units of andyss a
researcher can clearly identify what types of processes and settings are under study.

In the previous paragraph, we conddered Internet users as socid actors with their own
ams and autonomy in dtuations. Paticularly the Internet users adapt themsdves to the
specific dtudtion to achieve their ams. In this sense, socid context may regarded as the
symbolic sysem of a given culture which is continudly being dtered by practicd human
intervention. Thus

context is conceptual as well as physical: actors perceive Stuaions usng culturd
models, and act accordingly in cultura ways,

context is unstable: culturd models are congtantly changed by subjects actions and
choices.

social context is a prerequisite of communication: "a shared symbolic order in
which action becomes meaningful, and so generates meaning” [10], p.106.

This idea poses serious problems, however [14]. If socid actors actively respond to their
environment and end up changing it, how can context ever be andysed properly?
Mantovani [10, 15] mesets the difficulty with a tiree-level (domain) modd of socia context
which links the situation and social norms to the use of computer technology. The first
level is socid context in generd, the second, ordinary Stuations of everyday life, and the
third, locd interaction with the artifact.

The links among the three levels can be dudied in ether direction, sarting from use of
computers or from sociad context. Thus, the use of computers may be regarded as part of
everyday life, which is in turn part of the broader socid context. By interacting with each
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other, the physicd environment and the social context, subjects activate a spiral of actor-
environment exchanges. The Fird-level person-computer interaction leads to interaction in
everyday Stuations, and thence to cultura changes.

Working in the oppodte direction, socia context supplies the eements needed to
interpret  Stuations correctly, and dtudions generate the ams which determine a locd
interaction with the other actors via computer.

Mantovani’'s modd doesn't directly address the mediated communication between
different actors. However, it can be easly adapted to arrange al the aspects of the Internet
experience. We propose here a revised three-levd modd - composed by context, situation
and interaction - that mutualy define the socid context in which the Internet experience is
Stuated (see Figure 2.1). These three levels can be conddered the basic units of andyss
for Internet research.

CONTEXT

The social context in general

SITUATION

The situation of everyday lifein which the
Internet experience occurs

INTERACTION

Local interaction with
other actorsvia Internet

Figure 2.1 A three-level model of the Internet experience

The firg levd remains socia context in generd (the context); the second, is the dtuation of
everyday life (the sSituation) in which the Internet experience happens, and the third, the
locd interaction with the other actors via Internet (the interaction). This interaction is
direct during computer mediated communication (actors are directly experienced), and
indirect in other Internet experiences such as browsng a Web dte. However, adso during

Internet surfing, the artifacts experienced reflect the characteristics and gods of the actors
who created them.
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2.3 Complementary Explorative Multilevel Data Analysis

Identifying the units of andyds is just the firg step in our quest for a method. The next one
is to define how to study them. At this point, when the methodology needs to be chosen,
the quditative versus quantitative debate begins. As noted by Sudweeks and Simoff [16],
“Quantitative and qualitative methods are quite distinct in the emphasis they place on each.

In quantitative andyses, argumentation is based on a representation of the phenomenon
as a finite set of variables. There, we seek systemdtic datistical or other functiond reations
between these variables. In quditative andyses, argumentation is based on a description of
the research objects or observation units insead of on gpproximation of a limited number
of variables. In other words, in quditative anayses, references to excerpts or cases in the
data are used as clues.” (p. 39).

To overcome this oppostion many attempts a integrating the two methods appeared
over the past two decades. The find am is to define a combination of research methods so
that the weekness of any single method - quditative or quantitative - is balanced by the
drengths of other methods. In redity, however, the quditative and quantitative analyses
are usudly diginct, mutudly exclusve components of the resesarch. A possble sample of
this gpproach is reported by Sudweeks and Simoff [16]: “One component is unstructured
textud data of a phenomenon being investigated (eg., transcripts of interviews or verba
reports from protocol sudies), anadyzed with an interpretative or hermeneutic method. The
other component is numerical data of the same phenomenon (eg., from a content analyss
or a survey quesionnaire), andyzed with some datidica procedure. The result is an
integrated view that narrowly focuses on a particular socid phenomenon” (p. 40).

A further improvement over this integrated gpproach is the agppearance of the
Complementary Explorative Data Andyss (CEDA) framework [16]. CEDA incorporates
complementary use of both methods, depending on the particular research stage or the
initid assumptions that need to be taken into condderation. More in detall, the firs stage is
devoted to the identification of domain specifics, the gpplicable research methods and the
possble research ams. Once the scope is specified, CEDA follows the following
processes. dfter the data mining and the quditaive reasoning, quditative and quantitetive
methods are used to collect data; the results obtained are tuned usng a quditative
refinemen.

Note that the data collected in any of the research domains are a combination of
quantitative measurements and quditative observations.  Specificdly, CEDA  uses
quantitative methods to extract relidble paterns, whereas quditative methods are
incorporated to ensure capturing of the essence of phenomena. In this gpproach the use of
different data sets in the same research is alowed.

In this paper we propose a Complementary Explorative Multilevel Data Andyss
(CEMDA) framework that applies the CEDA approach to the three-levd modd used for
the andyss of the Internet experience. CEMDA has the potentia to conduct pardle and
interconnected research on the same domain. In particular, CEMDA dlows the researcher
to focus on the different levels of the Internet experience. As we have seen before, the
proposed mode for the analyss of the Internet experience is structured on three different
levels

the context: socid context in generd,;

the situation: ordinary Stuations of everyday life in which the Internet experience
oCCurs,

the interaction: loca interaction with the other actors usng a technologica atifact
(Internet).
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How can CEMDA approach each of them? The fird step is the definition of domain
specifics. Particularly, for each of the three levels the researcher has to identify the generd
frame of andyss and the objects included in it (see Figure 2.2). Let's use an example to
explan this point.

‘ MACROGROUPS

Shared history
Social rules

CONTEXT

Norms, roles
Constraints

Behavior, Goals
Competence,
Affordances

INTERACTION

Figure 2.2 Frames and objects in the three-level model

A researcher is interested in studying how the doctors in different hospitals use e-mall for
preparing and sharing dinicd diagnoses. The dating point of the andyss will be the
identification of the different frames and objects of anaysis. If we gart from the context,
the frames andyzed are both the inditutions that shape the socid context - in this case the
hospitd - and the macrogroups which interact in them: the different departments/ingitutes.

Specificdly, the objects included are the history of the hospitals - their backgrounds,
how ther collaboration sarted, etc. - and the socd rules  dructuring the generd
interaction processes. how depatments decide, when, how it is possble to obtain
resources, etc.

The second levd of andyss is the Stuation in which the Internet experience is located.
In the example presented the frame includes dl the doctors (microgroup) directly involved
in the definition of the dinica diagnoss and the socid/physca environment in which the
process happens. Objects andlyzed by the researcher are the roles within the microgroup -
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how is structured the diagnosis process, the roles of the different actors, etc. - and more in
paticular the norms that regulate the interpersond interaction in it who dats the
diagnosis process, who takes the find decision, etc.

Also, rdevant objects are the environmentd condraints (socid and physicd) that can
limit the Internet experience. We can find communities of practices or the avalability of
the tools (eg., | can use them only when the head of the department is present), on the
socid dde. Bandwidth or a limited connection time is typica condrants on the physicd
Sde.

The find levd of andyss is the interaction. The generd frame of the andyss is the
relation process. Specificaly, how the actors interact between them using the artifacts. The
first object explored by the researchers is the reciproca gods of the actors - integraing in a
coherent diagnosis the information received, doing it in the less possble time, etc. After
understanding them, the andyss moves on the affordances perceived in the Stuation and
the avalability of the competencies needed to exploit them: eg., opening the image it is
possble to identify possble disturbances, but is the doctor able to open the images
received? Find objects are dl the behaviors, including the communicetive ones, produced
by the actors in ther interaction with the artifacts switching on the computer, opening the
e-mail software, the production of text, etc.

2.4 Applying CEMDA to Internet research: choosing and mixing the methods
2.4.1 The choice of the overall approach to the research

For each of the frames and objects identified, the researcher has to identify the more
suitable methods for the analyss[16]. What is the Sarting point?

The first step is the choice of the overdl approach to the research. Most researches are
based on two gpproaches. studies aimed at discovering causa relationship, and descriptive
studies that use collected data to describe a phenomenon [17].

Table 2.1 The possible approaches to the research

Experimental approach

- cantruly test hypotheses concerning cause-and-effect relationships;

- requires randomized groups (not required in quasi-experiments);

- requires the control of many variables and the possibility of manipulating at least one of them
(independent variable/s);

- requires the control of internal validity (the changes observed in the dependent variable are due to the
effect of the independent variable) and external validity (the extent to which findingsin one study can be
applied to adifferent context) by means of research designs(i.e. pretest-posttest control group design).

- requires aspecific statistic method: t-test, ANOVA, MANOVA, non-parametric tests.

Causal Compar ative approach

- theresults cannot be used as a proof of a cause-and-effect relationship;

- requiresat least two different groups (defined group and comparison group);

- requiresaclear basisfor categorization (i.e. gender, or age);

- requires aspecific statistic method: t-test, ANOVA, MANOVA, non-parametric tests.

Correlational approach

- theresults cannot be used as a proof of a cause-and-effect relationship;

- several variables can be easily included in one study;

- requirestheidentification of exploratory/predictor variables and outcome/criterion variables;

- requires a specific statistic method: simple correlation, regression analysis, multiple regression analysis,
discriminant function analysis, canonical correlation, path analysis, and factor analysis.
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In generd causd dudies require experimental (subjects randomly assigned to the groups)
or quasi-experimenta (subjects are not randomly assgned to the groups) designs in which
the researcher can manipulate the independent variable/s (see Table 2.1). However, given
the peculiar characteridics of the Internet, in many dgtuations this is impossble for the
researcher. In these settings the researcher can use a causd comparative or a correlationa
approach (see Table 2.1).

There is a dgnificant difference between these two agpproaches. If correlationa approach
is used when the god of the researcher is to invedigate the magnitude of the relationship
between two or more vaiables (i.e the dimenson of a banner and the click-through rate),
the causd comparative gpproach dlows the comparison of individuds/groups who differ
on a specific varidble (i.e. how genders differ in the dick-through rate). However, given
their characteristics neither the correational nor the causal comparative results can be used
as aproof of acause-and-effect rdationship.

2.4.2 The choice between quantitative and qualitative methods

The second gep is the choice between quantitative and quditative methods. the
researcher can use just one or both of them. The general guiddine for this choice is the
find god of the andyss Genedly, quditaive methods are used to understand an
observed phenomenon, while quantitative methods aim a explaining it.

Another important point to discriminate between the two gpproaches is the darting
point of the andyss Quditative andyds usudly begins with a theory formulated as a st
of hypotheses, and the purpose of a study is to find support for or to disprove the theory.
Quantitative research is instead used to provide the doility to predict, and control examined
concepts. To reach this god, the researcher needs to start from the design of an experiment.
This cdls for the knowledge of the form, type, and range of the content of the data before
the sart of the analysis.

A third point to identify the right method is the role played by the researcher. In
quditative analyss the role of the researcher is paticipatory and persond. This is usudly
needed when the find god of the sudy is to improve or tune a specific Internet experience
- i.e. improve the characteristics of a Web dte.  On the opposte, quantitative methods
require tha the researcher acts just as an observer with a limited control of the setting. If in
a passive experiment, the researcher just records the obsarvations, in an active experiment
the researcher may need to set up and control some of the independent variables.

As noted by Sudweeks and Simoff [16], the issue which these gpproaches differ most is
the priority placed on the role of interpretation. In every research some form of
interpretation is required. But, whereas quantitative research cals for the suspension of
interpretation during the experiment, quditative research actively interprets phenomena
during the observation phase.

When does the researcher mix quantitative and quditative methods? Mixed methods are
usualy found in two Stuations:

- lack of a cler garting point for the anadyss. no theory to confirm or experiment to
desgn. In this Stuation, typicd of explorative andyss, the merging of methods can
offer to the researcher a broader data Set;

- muti-gep andyses dfter teting a hypothess usng quditaive methods, the
researcher tries to control examined objects in an experimenta settings. This
approach is usudly used when the find god of the researcher is to modify/improve
the origina Internet experience.

After identifying the right approach, the next step is the definition of the methods to be
used. In fact, each approach has to be targeted to the level considered. In Table 2.2 specific
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quaitative and quantitative methods are reported for the different levels context, Stuation
and interaction. A more detailed description of the methods reported can be found in the
next paragraphs.

Table2.2 Units of analysis and methods used within the Complementary Explorative Multilevel Data
Anaysis (CEMDA) Framework

Levels Frames Objects Quantitative Qualitative
analysis analysis
Socia network analyss,
Context Ingtitutions, Interviews,
Macrogroups | Shared history, Survey questionnaires | Document and records
socid rules review
Microgroups, Norms, Roles, Social In n(it;/rv\?iré\(Nanalysa
Stuation Socid and Environmental Survey questionnaires S
physica constraints, Focus groups,
environment Practices Document and records
review
Godls, qulersltdilc\)/rll(:l:ldr es Quadlitative interaction
Relations, Competence, analysis (Speech acts
Actors, Affordances, Quantitative interaction analysis, discourse
Interaction| Artifacts Behaviors analysis (duration and anayss, analysis of
(including the structure, computer conversations, €etc.)
communicative monitoring, eye Participant observation,
ones) tracking, etc.) Interviews, Diaries

24.2.1 Survey and questionnaires
A typicd quantitative tool used in (EMDA is the questionnaire. Usudly the researcher has
three different possibilities [17]:

- to ue a measurement ingrument that is commercidly available or that has been
developed by other researchers;

- to adapt an exiging instrument;

- Ccregte anew one to meet the needs of the proposed research.

Given

possble that the researcher will

the limited number of questionnaires targeted to the Internet experience, it is
be forced to develop hisher own data collection

indrument. The steps outlined here give arough guide to this complex process[18].

The first gep is the definition the objective of the instrument. To reach this god the
researcher has to answver to these general questions: what is the specific purpose of the
proposed measurement instrument? What information do you want on what attribute?

After the identification of the overdl god of the ingtrument the next dep is the review

of existing measures. The previous work conducted by other researchers can hep in
finding methods for formaiting and administering the messure as well as for determining
its reliability and vaidity.

The third gep is the identification of the possible respondents The choice of the
possible respondents dlows the definition of key factors related to the adminidration of the
indrument: the amount of time required to complete it, reading leve, forma for items,
regpponse option formats, and test setting. Format options usudly include true-fase,
maching, multiple-choice, sentence completion, ranking items, Likert-type scdes (L
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drongly agree; 2. moderately agree; 3. neutrd; 4. moderady disagree; 5. strongly
disagree), and open-ended, essay-type questions [17].

The fourth step is the definition of an appropriate title for the questionnaire. Thisis the
firg thing that the respondent will read, so it has to be motivating and conceptudly
condsent with the content of the instrument. Following the title, is usudly incduded a
short, introductory paragraph explaining the purpose of the instrument and its intended use.

The fifth step is the definition of pool of possible items Usudly some items are adopted
or adapted from smilar questionnaires. Others might be developed usng experts or
program staff responsible for the program being studied.

After the identification of the items the next dep is the pilot test of the questionnaire. To
develop a good ingrument, different pilot tests are required. At fird, it is recommended
that the developer ask other professionas expert in the field to review the prototype. After
a firg revison, the prototype can be tried out on a smal sample of the intended
respondents. Typicdly, this is done by the researcher under expected adminigration
procedures to get a generd idea of the quality of the information as well as any problems
in adminigration and scoring. The find pilot tet should be conducted with a larger
sample. The god of this test is to enable the rescarcher to gather rdigbility and vdidity
informeation.

The last gep is the final revision of the instrument using an item analysis. The answers
to each item should be reviewed to verify if a patern suggests ambiguity or bias in the
item.

2.4.2.2 Observation

Observation is a quditaive method occurring in naturdidic settings without the use of
predetermined categories of measurement or response [19]. Adler and Adler [19]
diginguish between observation and participant observetion: in participant observation the
recsarcher usudly  interacts with the participants while collecting data from them.
According to Spradley [20] it is possble to identifies five levels of participation:

- Non-participation: The lowest levd of involvement is usudly obtaned by watching a
through a unidirectiona mirror or by examining a videotape.

- Passive participation: The researcher is present but does not interact with the
participants.

- Moderate participation: The researcher attempts to baance the ingder and outsder
roles by observing and by participating in some but not al of the activities.

- Active participation: The researcher does what the others do, generdly, but does not try
to blend in completely.

- Complete participation: The researcher becomes a naturd participant, which has the
disadvantage of trying to collect data and maintain a questioning and reflective stance.

What has to be observed during a session? According to Patton [21], key features are:

- the physical environment: the amount of space avalable, how the space is used, the
nature of the lighting, how people are organized in the space, and the interpretive
reections of participants to the physica setting.

- the social environment: the focus is the way in which participants organize themsdves
into groups and subgroups. In paticular have to be examined the patterns of
interaction, frequency of interaction, direction of communication and decison-meking
patterns.

- nonverbal communication: dress, expresson of dffection, physcd spacing, and
arangements are typicd nonverba cues. Other important cues ae the patterns
edtablished for the participants to get the attention of or gpproach another person.
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Findly, dso fidgeting, moving &out, or trying to get comfortable can provide
information about attention to and concentration on group pProcesses.

- Observing what does not happen: If the sesson has a specific god suggesting that
certain things are expected to happen, it is gppropriate for the observer to note what

things did not happen.

24.2.3 Interview

As we have just seen, observation alows collection of data through the researcher's direct
contact with the setting of the research. However, it is not dways possible to have intimate,
repeated, and prolonged involvement in the setting of the research [22]. To solve this
problem, usualy researchers plan interviews with key subjects.

Interviews can be dructured or ungructured, group or individud. Typicdly, interviews
in a quditaive sudy ae done with an undructured or minimdly dsructured format.
Interviewing can be conducted as a pat of participant observation or even as a casud
conversation. As the study evolves, interviewing can become more structured and formd.

It is ds0 posshle to use questionnaires in interviewing. As noted by McCracken [22]
“The quedionnare has severd functions. Its firg responghility is to ensure that the
investigator covers dl the terrain in the same order for each respondent. .... The second
function is the care and scheduling of the prompts necessary to manufacture distance ...
The third function of the quedtionnaire is that it establishes channels for the direction and
scope of discourse. ... The fourth function of the questionnare is that it dlows the
investigator to give dl hisor her attention to the informant's testimony” (pp. 24-25).

2.4.2.4 Focusgroup

Focus groups, can be seen as group interviews that rely, not on a questionand-answer
format of interview but on the interaction within the group [17]. The key role of the
interaction between partticipants is desgned to eicit more of the participants points of
view. In fact, the main advantage of focus group research is the additiona ingght gained
from the interaction of ideas among the group participants.

The use of focus groups is appropriate when the researcher is interested in how
individuas form a schema or perspective of a problem. In this sense the focus group can be
conddered a "guided’ discusson, in which the fadlitator usudly has a ligt of five to seven
questions to ask during a 1.5 to 2-hour session. The questions are used in a semi-
dructured way to ensure coverage of important issues dlowing for flexibility in responding
to group-initiated concerns.

A key varidble for the researcher is the number of groups to be included in the study.
According to Morgan [23] only three or four groups are necessary when the research is
highly structured and exploratory. However, he recommends the use of Sx to eight groups
if the god is a detailed content anaysis with relatively unstructured groups.

24.25 On-linefocusgroup

Usudly focus groups occur in a face-to-face setting. However, the latest and most
interesting forms of synchronous computer mediated communicetion — shared hypermedia
— now alow the set up of web-based focus groups.

Shared Hypermedia are new Internet tools attaching computer mediated communication
to Web browsing (see Table 23 for a lig of avalable shared hypermedia). In shared
hypermedia, different users, who are smultaneoudy browsing the same Web dte, can
communicate with each other and share files or web addresses.
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Table 2.3 Shared hypermediatools

Tool Developer Website
Cahoots Cahoots http://www.cahoots.com
Instant Rendezvous Multimate http:/AMww.multimate.net
Odigo NovaWiz http://www.odigo.com
ICQSurf ICQ http:/Avww.icq.convicgsurf

Usng a smple interface, usudly resembling a little remote control, shared hypermedia
users can get a condantly updated ligt of dl the other online users who are vidting the
same Web dite. All they have to do is click on any person icon, open a message window,
and gart the communication.

Usudly a shared hypermedia lets the user conduct group and private chats, exchange
information or files, and share the same web pages (for a more detailed characterigtics of a
typical shared hypermedia see Table 2.4).

Table 2.4 Features of shared hypermediatools

Users can make calls to multiple people up to
100/1000 users. In multi-user chat one ore
more moderators can control  group
One-on-one a multi-user chat (text, | participation by sharing the microphone.
audio and video) It is also possible to broadcast a radio-style
Internet talk show where the host maintains
control and invites listeners to participate to
the event.

Email (text and voice) User can send text and voice messages to
users who are not online.

Users can create their own Web Tour and

Web tour escort other users through a list favorite web

Sites.

Users can find other users with a specific sex,
Sear ch engine age and/or similar interests.

Users can upload and download from other
Transfer of files users documents and files.

On any Web ste, shared hypermedia users can see a list of other users and tak with them
on group and private levels. Shared hypermedia further enhances the user experience by
conolidating  different form of computer mediated communication (e-mail, Internet Relay
Chat, etc.) into one fully integrated interface. Many shared hypermedia dso have a search
engine that can be used to find users with a specific age and/or smilar interests. In this way
it isredly easy to st up agroup with acommon interest, like medica oriented web Sites.

The most advanced shared hypermedia (i.e., Cahoots) have an option - the web tour -
very interesting for its possible use in Internet oriented focus groups. During a web tour a
fadlitator can guide the browsing of a smdl group of users (usudly up to 20), who can
discuss and interact between them in red time.

2.4.2.6 Documents and record review

Usudly every organization has huge amounts of documents and records that describe its

higory and current datus. In generd, it is posshbile to define a record any output of the
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organization prepared for officia reasons (i.e. bank datements, file records, etc). A
document is any output of the organization prepared for persona reasons (i.e. letters,
memos, etc.). Documents and records include not only the typical paper products, such as
memos, reports, and plans, but adso computer files, tapes (audio and video), and other
artifacts [24].
The Internet researcher must analyse these documents and records to get the necessary
background of the generd context and indghts into the dynamics of everyday functioning.
In particular the researcher has to be sengtive to the types of records and documents
that might be associated with a particular context or Stuation. Must be noted that the use of
these materids has to be tempered with an understanding of the time, context, and intended
use for which the materids were crested. In many dtuations it may not be possble to
interact with the people who produced the materids. The researcher then faces the
chdlenge of how to interpret the meaning of such materias.

24.2.7 Social network analysis

Socid network andyss focuses on the rdations among actors, and not individuad actors
and ther atributes [25]. This means that the subjects ae usudly not sampled
independently, as in many other kinds of gudies (most typicdly, questionnares). In
paticular, network andyss study the patterning of the socia connections that link sets of
actors. For the mogt part they seek to uncover either or both of two kinds of patterns. They
often look for social groups -- collections of actors who are closdy linked to one another.
Or, dternatively, they look for social positions -- sets of actors who are linked into the tota
socid system in smilar ways [26].

So, if the nodes or actors included in non-network studies tend to be the result of
independent probability sampling, network studies are much more likey to include dl of
the actors who occur within some boundary. Suppose we are sudying friendship ties
developed in a chat, for example. John has been sdlected to be in our sample. When we ask
him, John identifies three friends he knew in the chat. Network andyss requires to track
down each of those three friends and ask them about their friendship ties, as wdl. The
three friends are in the sample because John is (and vice-versa), so the "sample dements’
are no longer "independent.” In this sense, within socia network analyss, a group is an
empiricdly discovered dructure: it emerges by the pattern of reaions among members of
apopulation [8].

Given a &t of actors, there are severd drategies for deciding how to go about collecting
measurements on the reaions among them [25]. The broadest but more demanding
approaches are “full network” methods. Full network methods require that the researcher
collects information about each actor's ties with dl other actors. In essence, this approach
istaking a census of tiesin apopulation of actors -- rather than asample.

At the other end of the spectrum there are “ego-centric networks’. In this approach the
researcher begins with a sdection of focd nodes (egos), and identify the nodes to which
they are connected. Then, he determines which of the nodes identified in the first stage are
connected to one another.

Information about the ties is usudly gathered by a combination of methods including
guestionnaires, interviews, diaries, observations and more recently through computer
monitoring. People are dso asked to identify the frequency of communication with others
aswell asthe medium of interaction.

To andyze these data researchers usudly used specific desgned software Multinet,
Negopy, Krackplot, and Gradap (see Table 2.5), with the combination of UCINET and
Krackplot being the mostly widely used [8]. To use these applications, data often must be
trandformed into a matrix with rows and columns representing the units of anayss
(people, events, groups or other entities that are related to one another).
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Table2.5 Softwarefor Social Network Analysis

Tool Developer Website

Multinet Vancouver Network http://www.sfu.cal~richardsMultinet/Pages/
Anayds Team multinet.htm

KrackPlot | Andytic Technologies http://www.contrib.andrew.cmu.edu/~krack/

Negopy Vancouver Network http:/mww.sfu.cal~richards/Pages/negopy.ht
Anayds Team m

Gradap ProGAMMA http:/Amww.gammarug.nl/files/p315.html

UCINET Andytic Technologies http://eclectic.ssud.edw/~lin/ucinet.html

2.5 Applying CEMDA to Internet resear ch: thelinking of results

This complementary andyss is based on the linking of the results obtained by each of its
components. Specificdly, the main advantage of CEMDA is the possbility of usng the
data collected on one of the level to tune/define the characterigtics of the andyss in the
other levels. How can this be done?

As undelined by Mantovani [10] the links among the three levels can be dudied in
gther direction, dsarting from the mediated interaction between the actors or from the
generd socid context. Usudly, the researcher identifies the darting level according to the
generd ams and hypotheses of the study. For ingtance, if the god of the researchis to
identify how to improve the diagnosis process using the Internet, the starting point can be
the interaction between the actors during the actua diagnostic tasks.

On the oppogte, if the researcher wants to explore the effect of the Internet-based
diagnogtic process on the organization of the hospita, the genera socid context could be
the sarting point.

However, in both cases, the main characteristic of CEMDA is to andyze a level without
forgetting the possble influences of the remaning ones. In the firsd example the diagnosis
process has to be consdered as part of everyday life of the department considered, which is
in turn part of the broader socia context of the hospitd. More in detail, this can be done
using the following gpproach (see Table 2.6 for a detailed breakdown):

definition of the dating levd. For example, the interaction between the actors
during the actud diagnogtic tasks.

identification of the links between the garting leve and the previous or next one. In
particular, if and how a specific frame in the starting leve is connected to the objects
of the next one (eg., the relation between the actors is related to the condraints of
the environment).

when a direct link is identified, the researcher has to understand its direction (cause
and effect). For ingance at the situation leve, the physcd condraints of the
environment (eg., the location of the networked computer) may influence the
characterigtics of the relation between the actors (eg., too much time is needed to
reach the computer, S0 the interaction time is limited) in the interaction leve.

if a frame is causdly influenced by an object found in a different leve, the daa
coming from the other leve will be used in the definition of methods (eg., use of
survey and interviews to explore the condraints of the environment) and in the find
discusson (eg., actud interaction time is limited, but this can be explained by the
wrong location of the networked computer).

the find results may lead to revison d the identified domain (eg, we can decide to
investigate why the networked computer is in the actud location) and changes in the
combination of anayss methods. Specificdly, the results can be used to produce
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new hypotheses (eg., if we move the compuer to a better pogtion, the interaction
time will be longer) or to define new experiments (eg., we can measure interaction
time usng computers in different postions).

Table 2.6 Stages of Complementary Explorative Multilevel Data Analysis

Scope of research

Levesidentification

Definition of agarting leve

Definition of frames and objects (darting levd)

Definition of frames and objects (other levels)

I dentifications of links between the sarting level and other levels

Andysis of the links (direction)

Definition of hypotheses or experiments (darting level and causdly connected levels)
Definition of methods (starting level and causdly connected levels)

Data Callection and Sdlection of the Data Sets (starting level and causaly connected
levels)

Eventud integration of quantitative and quditative results (Sarting leve and causdly
connected levels)

Integration of datafrom different levels

Interpretation and presentation

Eventud production of new hypotheses or formulation of a new experiments

2.6 Conclusons

As we have seen in the Introduction, studying the Internet is not a smple task. Fird, the
Internet is a medium which can be experienced in many different ways. Second, the
Internet is a socid and cognitive space. Third, the Internet experience is aways Stuated in
a specific context, even when we are chatting aone in a room. In this sense it can only be
fully understood through detalled andyss of the socid context in which it happens. These
points clearly underlined the Stuated nature of the Internet experience, defined as a process
by which a group of socid actors in a given Stuation negotiate the meaning of the various
Stuations which arise between them within an éectronic environment.

In this paper we tried to address a very smple problem: how can we study this process?
The darting point in our quest for a method was the identification of the units of andyss.
Usng a three-levd modd of the Internet experience we identified three macro units
(levels): the socid context (the context); the dtuation of everyday life (the dtuation) in
which the Internet experience happens, and the local interaction with the other actors via
Internet (the interaction).

To explore these units we proposed a new approach, the Complementary Explorative
Multilevd Daa Andyss (CEMDA) framework, alowing the conduction of padld and
interconnected research on the same domain. This complementary andysis is based on the
linking of the results obtained by each of its components.

As with dl resesarch methods, however, the CEMDA framework is only a tool for
amplifying and underganding rather complex data, and are not a subditute for ingght,
clear thinking, and intimate knowledge of the subject matter. Properly used this gpproach
will provide researchers interested in the area of with powerful and more efficient andytic
tools for examining the characterisics of the Internet experience. Specificdly, the man
advantage of CEMDA is the posshbility of usng the data collected on one of the leve to
tune/define the characterigtics of the andysisin the other levels
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