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Complementary Explorative
Multilevel Data Analysis –
CEMDA: A socio-cognitive model
of data analysis for Internet
research
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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 organizations that 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 results in a general framework.
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2.1

Introduction

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 organizations that
emerge from people using them [1]. As recently noted by Jones [2], “The Internet is not
only a technology but an engine of social change, one that has modified work habits,
educations, social relations generally, and, maybe most important, our hopes and dreams.
.... The Internet is a social space, a milieu, made up of and made possible by
communication” (p. 2).
As underlined by Mantovani and Spagnolli [3], this can be seen as a general effect of
the introduction of new artifacts that disrupt preexisting routines and interactions. In fact,
new computer artifacts alter not only the social fabric of communities, but also the kind of
relations that tools once had with human minds. These authors also suggest [3] that making
sense of new communication environments means “making them part of the sociocultural
network that maintains communities and reconfiguring in imaginative ways the existing
sociocultural networks” (p. 217).
To describe this new sociocultural 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 goal for psychology is doing more thinking and theorizing about how to
get people to make better connections between the cyberspace and the rest of their lives
[6]. However, studying the Internet is not a simple task.
First, the Internet is a medium which can be experienced in many different ways [7].
Though a computer and keyboard are usually the mediator of our Internet experience, there
are different ways in which the users can explore the Internet, present themselves and
communicate using it.
Second, the Internet is a social and cognitive space [5]. The handling of information is
linked to the activation of psychosocial relationships in which cognitions are elaborated.
As recently noted by Garton and colleagues [8], “when a computer network connects
people or organizations, it is a social network. Just as a computer network is a set of
machines connected by a set of cables, a social network is a set of people (or organizations
or other social entities) connected by a set of social relations, such as friendship, coworking, or information exchange” (p. 75). Within this network we create relationships but
also elaborate cognition. As underlined by Trognon [9], “far from being circumscribed by
experimental laboratory settings, cognitive activities are routine daily activities. In other
words, it is in everyday life, and in conversational interaction especially, that we put our
cognitive skills to practical use" (p.117).
Third, the Internet experience is always situated in a specific context, even when we are
chatting alone in a room. In this sense interaction can only be fully understood through
detailed analysis of the social context in which it happens [10]: “... at this point we should
no longer see people simply as 'users' of given systems, but as social '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
vice versa” (p. 63).
These points clearly underline the situated nature of the Internet experience. More in
detail, we can define it as a process by which a group of social actors in a given situation
negotiate the meaning of the various situations which arise between them within an
electronic environment.
How can we study this complex process? 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.
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For instance, McKenna & Bargh [11] suggest that research on the social psychology of the
Internet should be organized around three different time phases (before, during, and after
extensive social interactions and group participation) and two distinct types of motivations
that drive Internet social behavior (self-related and socially related).
According to Tuten & Bosnjak [12] the relationship between personality and Web usage
can be studied Using the Five-Factor Model of Personality and Need for Cognition.
Using a sociolinguistic approach, in which social network relations are recognized as
the principal vehicle of language change, Paolillo [13] analyzed logfiles of Internet Relay
Chat interaction to investigate 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 all these different approaches? This is
the main goal of this paper. Starting from a general three-level model of interpersonal
interaction in the Web, the paper will try to define a complementary model of data analysis
suited to the Internet research. Main characteristics of the model are:
-

A different focus (general frame and objects included in it) for each of the level
considered;
The mixed use of quantitative and qualitative tools;
The final integration of results in a general framework.

-

2.2

Units of analysis for Internet research

The first step in our quest for a new method is to more precisely define what levels/features
of the negotiation process need an examination. It’s important to note that the definition of
the units of analysis doesn’t imply that only these units can be profitably used to define a
research setting, in isolation of other factors. Indeed, as I noted above, an Internet research
study will involve a wide range of considerations, such as social setting and context, user
characteristics, or the purpose of the negotiation. But by defining the units of analysis, a
researcher can clearly identify what types of processes and settings are under study.
In the previous paragraph, we considered Internet users as social actors with their own
aims and autonomy in situations. Particularly the Internet users adapt themselves to the
specific situation to achieve their aims. In this sense, social context may regarded as the
symbolic system of a given culture which is continually being altered by practical human
intervention. Thus:
•
•
•

context is conceptual as well as physical: actors perceive situations using cultural
models, and act accordingly in cultural ways;
context is unstable: cultural models are constantly 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 social actors actively respond to their
environment and end up changing it, how can context ever be analysed properly?
Mantovani [10, 15] meets the difficulty with a three-level (domain) model of social context
which links the situation and social norms to the use of computer technology. The first
level is social context in general, the second, ordinary situations of everyday life, and the
third, local interaction with the artifact.
The links among the three levels can be studied in either direction, starting from use of
computers or from social context. Thus, the use of computers may be regarded as part of
everyday life, which is in turn part of the broader social context. By interacting with each
21

other, the physical environment and the social context, subjects activate a spiral of actorenvironment exchanges. The First-level person-computer interaction leads to interaction in
everyday situations, and thence to cultural changes.
Working in the opposite direction, social context supplies the elements needed to
interpret situations correctly, and situations generate the aims which determine a local
interaction with the other actors via computer.
Mantovani’s model doesn’t directly address the mediated communication between
different actors. However, it can be easily adapted to arrange all the aspects of the Internet
experience. We propose here a revised three-level model - composed by context, situation
and interaction - that mutually define the social context in which the Internet experience is
situated (see Figure 2.1). These three levels can be considered the basic units of analysis
for Internet research.

CONTEXT
The social context in general

SITUATION
The situation of everyday life in which the
Internet experience occurs

INTERACTION
Local interaction with
other actors via Internet

Figure 2.1 A three-level model of the Internet experience

The first level remains social context in general (the context); the second, is the situation of
everyday life (the situation) in which the Internet experience happens; and the third, the
local 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 browsing a Web site. However, also during
Internet surfing, the artifacts experienced reflect the characteristics and goals of the actors
who created them.
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2.3

Complementary Explorative Multilevel Data Analysis

Identifying the units of analysis is just the first 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 qualitative 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 analyses, argumentation is based on a representation of the phenomenon
as a finite set of variables. There, we seek systematic statistical or other functional relations
between these variables. In qualitative analyses, argumentation is based on a description of
the research objects or observation units instead of on approximation of a limited number
of variables. In other words, in qualitative analyses, references to excerpts or cases in the
data are used as clues.” (p. 39).
To overcome this opposition many attempts at integrating the two methods appeared
over the past two decades. The final aim is to define a combination of research methods so
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, mutually exclusive components of the research. A possible sample of
this approach is reported by Sudweeks and Simoff [16]: “One component is unstructured
textual data of a phenomenon being investigated (e.g., transcripts of interviews or verbal
reports from protocol studies), analyzed with an interpretative or hermeneutic method. The
other component is 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” (p. 40).
A further improvement over this integrated approach is the appearance of the
Complementary Explorative Data Analysis (CEDA) framework [16]. CEDA incorporates
complementary use of both methods, depending on the particular research stage or the
initial assumptions that need to be taken into consideration. More in detail, the first stage is
devoted to the identification of domain specifics, the applicable research methods and the
possible research aims. Once the scope is specified, CEDA follows the following
processes: after the data mining and the qualitative reasoning, qualitative and quantitative
methods are used to collect data; the results obtained are tuned using a qualitative
refinement.
Note that the data collected in any of the research domains are a combination of
quantitative measurements and qualitative observations. Specifically, CEDA uses
quantitative methods to extract reliable patterns, whereas qualitative methods are
incorporated to ensure capturing of the essence of phenomena. In this approach the use of
different data sets in the same research is allowed.
In this paper we propose a Complementary Explorative Multilevel Data Analysis
(CEMDA) framework that applies the CEDA approach to the three-level model used for
the analysis of the Internet experience. CEMDA has the potential to conduct parallel and
interconnected research on the same domain. In particular, CEMDA allows the researcher
to focus on the different levels of the Internet experience. As we have seen before, the
proposed model for the analysis of the Internet experience is structured on three different
levels:
•
•
•

the context: social context in general;
the situation: ordinary situations of everyday life in which the Internet experience
occurs;
the interaction: local interaction with the other actors using a technological artifact
(Internet).
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How can CEMDA approach each of them? The first step is the definition of domain
specifics. Particularly, for each of the three levels the researcher has to identify the general
frame of analysis and the objects included in it (see Figure 2.2). Let’s use an example to
explain this point.

INSTITUTIONS

MACROGROUPS

Shared history
Social rules

CONTEXT

ENVIRONMENT

Norms, roles
Constraints

MICROGROUPS

SITUATION
RELATION
ACTORS

ARTIFACTS

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-mail for
preparing and sharing clinical diagnoses. The starting point of the analysis will be the
identification of the different frames and objects of analysis. If we start from the context,
the frames analyzed are both the institutions that shape the social context - in this case the
hospital - and the macrogroups which interact in them: the different departments/institutes.
Specifically, the objects included are the history of the hospitals - their backgrounds,
how their collaboration started, etc. - and the social rules structuring the general
interaction processes: how departments decide, when, how it is possible to obtain
resources, etc.
The second level of analysis is the situation in which the Internet experience is located.
In the example presented the frame includes all the doctors (microgroup) directly involved
in the definition of the clinical diagnosis and the social/physical environment in which the
process happens. Objects analyzed by the researcher are the roles within the microgroup 24

how is structured the diagnosis process, the roles of the different actors, etc. - and more in
particular the norms that regulate the interpersonal interaction in it: who starts the
diagnosis process, who takes the final decision, etc.
Also, relevant objects are the environmental constraints (social and physical) that can
limit the Internet experience. We can find communities of practices or the availability of
the tools (e.g., I can use them only when the head of the department is present), on the
social side. Bandwidth or a limited connection time is typical constraints on the physical
side.
The final level of analysis is the interaction. The general frame of the analysis is the
relation process. Specifically, how the actors interact between them using the artifacts. The
first object explored by the researchers is the reciprocal goals of the actors - integrating in a
coherent diagnosis the information received, doing it in the less possible time, etc. After
understanding them, the analysis moves on the affordances perceived in the situation and
the availability of the competencies needed to exploit them: e.g., opening the image it is
possible to identify possible disturbances; but is the doctor able to open the images
received? Final objects are all the behaviors, including the communicative ones, produced
by the actors in their 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 analysis [16]. What is the starting point?
The first step is the choice of the overall approach to the research. Most researches are
based on two approaches: studies aimed at discovering causal relationship, and descriptive
studies that use collected data to describe a phenomenon [17].
Table 2.1 The possible approaches to the research
Experimental approach
can truly 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 findings in one study can be
applied to a different context) by means of research designs (i.e. pretest-posttest control group design).
requires a specific statistic method: t-test, ANOVA, MANOVA, non-parametric tests.
Causal Comparative approach
the results cannot be used as a proof of a cause-and-effect relationship;
requires at least two different groups (defined group and comparison group);
requires a clear basis for categorization (i.e. gender, or age);
requires a specific statistic method: t-test, ANOVA, MANOVA, non-parametric tests.
Correlational approach
the results cannot be used as a proof of a cause-and-effect relationship;
several variables can be easily included in one study;
requires the identification 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 general causal studies require experimental (subjects randomly assigned to the groups)
or quasi-experimental (subjects are not randomly assigned to the groups) designs in which
the researcher can manipulate the independent variable/s (see Table 2.1). However, given
the peculiar characteristics of the Internet, in many situations this is impossible for the
researcher. In these settings the researcher can use a causal comparative or a correlational
approach (see Table 2.1).
There is a significant difference between these two approaches. If correlational approach
is used when the goal of the researcher is to investigate the magnitude of the relationship
between two or more variables (i.e the dimension of a banner and the click-through rate),
the causal comparative approach allows the comparison of individuals/groups who differ
on a specific variable (i.e. how genders differ in the click-through rate). However, given
their characteristics neither the correlational nor the causal comparative results can be used
as a proof of a cause-and-effect relationship.
2.4.2 The choice between quantitative and qualitative methods
The second step is the choice between quantitative and qualitative methods: the
researcher can use just one or both of them. The general guideline for this choice is the
final goal of the analysis. Generally, qualitative methods are used to understand an
observed phenomenon, while quantitative methods aim at explaining it.
Another important point to discriminate between the two approaches is the starting
point of the analysis. Qualitative analysis usually begins with a theory formulated as a set
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 ability to predict, and control examined
concepts. To reach this goal, the researcher needs to start from the design of an experiment.
This calls for the knowledge of the form, type, and range of the content of the data before
the start of the analysis.
A third point to identify the right method is the role played by the researcher. In
qualitative analysis the role of the researcher is participatory and personal. This is usually
needed when the final goal of the study is to improve or tune a specific Internet experience
- i.e. improve the characteristics of a Web site. On the opposite, quantitative methods
require that the researcher acts just as an observer with a limited control of the setting. If in
a passive experiment, the researcher just records the observations, 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 approaches differ most is
the priority placed on the role of interpretation. In every research some form of
interpretation is required. But, whereas quantitative research calls for the suspension of
interpretation during the experiment, qualitative research actively interprets phenomena
during the observation phase.
When does the researcher mix quantitative and qualitative methods? Mixed methods are
usually found in two situations:
-

-

lack of a clear starting point for the analysis: no theory to confirm or experiment to
design. In this situation, typical of explorative analysis, the merging of methods can
offer to the researcher a broader data set;
multi-step analyses: after testing a hypothesis using qualitative methods, the
researcher tries to control examined objects in an experimental settings. This
approach is usually used when the final goal of the researcher is to modify/improve
the original 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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qualitative and quantitative methods are reported for the different levels: context, situation
and interaction. A more detailed description of the methods reported can be found in the
next paragraphs.
Table 2.2 Units of analysis and methods used within the Complementary Explorative Multilevel Data
Analysis (CEMDA) Framework

Levels

Frames

Context

Institutions,
Macrogroups

Situation

Interaction

Microgroups,
Social and
physical
environment

Relations,
Actors,
Artifacts

Objects

Quantitative
analysis

Shared history,
social rules

Survey questionnaires

Norms, Roles,
Environmental
constraints,
Practices

Goals,
Competence,
Affordances,
Behaviors
(including the
communicative
ones)

Survey questionnaires

Qualitative
analysis
Social network analysis,
Interviews,
Document and records
review
Social network analysis,
Interviews,
Focus groups,
Document and records
review

Individual
questionnaires,
Quantitative interaction
analysis (duration and
structure, computer
monitoring, eye
tracking, etc.)

Qualitative interaction
analysis (Speech acts
analysis, discourse
analysis, analysis of
conversations, etc.)
Participant observation,
Interviews, Diaries

2.4.2.1 Survey and questionnaires
A typical quantitative tool used in CEMDA is the questionnaire. Usually the researcher has
three different possibilities [17]:
-

to use a measurement instrument that is commercially available or that has been
developed by other researchers;
to adapt an existing instrument;
create a new one to meet the needs of the proposed research.

Given the limited number of questionnaires targeted to the Internet experience, it is
possible that the researcher will be forced to develop his/her own data collection
instrument. The steps outlined here give a rough guide to this complex process [18].
The first step is the definition the objective of the instrument. To reach this goal the
researcher has to answer 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 overall goal of the instrument the next step is the review
of existing measures. The previous work conducted by other researchers can help in
finding methods for formatting and administering the measure as well as for determining
its reliability and validity.
The third step is the identification of the possible respondents. The choice of the
possible respondents allows the definition of key factors related to the administration of the
instrument: the amount of time required to complete it, reading level, format for items,
response option formats, and test setting. Format options usually include true-false,
matching, multiple-choice, sentence completion, ranking items, Likert-type scales (1:
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strongly agree; 2: moderately agree; 3: neutral; 4: moderately disagree; 5: strongly
disagree), and open-ended, essay-type questions [17].
The fourth step is the definition of an appropriate title for the questionnaire. This is the
first thing that the respondent will read, so it has to be motivating and conceptually
consistent with the content of the instrument. Following the title, is usually included 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. Usually some items are adopted
or adapted from similar questionnaires. Others might be developed using experts or
program staff responsible for the program being studied.
After the identification of the items the next step is the pilot test of the questionnaire. To
develop a good instrument, different pilot tests are required. At first, it is recommended
that the developer ask other professionals expert in the field to review the prototype. After
a first revision, the prototype can be tried out on a small sample of the intended
respondents. Typically, this is done by the researcher under expected administration
procedures to get a general idea of the quality of the information as well as any problems
in administration and scoring. The final pilot test should be conducted with a larger
sample. The goal of this test is to enable the researcher to gather reliability and validity
information.
The last step is the final revision of the instrument using an item analysis. The answers
to each item should be reviewed to verify if a pattern suggests ambiguity or bias in the
item.
2.4.2.2 Observation
Observation is a qualitative method occurring in naturalistic settings without the use of
predetermined categories of measurement or response [19]. Adler and Adler [19]
distinguish between observation and participant observation: in participant observation the
researcher usually
interacts with the participants while collecting data from them.
According to Spradley [20] it is possible to identifies five levels of participation:
-

Non-participation: The lowest level of involvement is usually obtained by watching a
through a unidirectional 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 balance the insider and outsider
roles by observing and by participating in some but not all of the activities.
Active participation: The researcher does what the others do, generally, but does not try
to blend in completely.
Complete participation: The researcher becomes a natural 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 available, how the space is used, the
nature of the lighting, how people are organized in the space, and the interpretive
reactions of participants to the physical setting.
the social environment: the focus is the way in which participants organize themselves
into groups and subgroups. In particular have to be examined the patterns of
interaction, frequency of interaction, direction of communication and decision-making
patterns.
nonverbal communication: dress, expression of affection, physical spacing, and
arrangements are typical nonverbal cues. Other important cues are the patterns
established for the participants to get the attention of or approach another person.
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-

Finally, also fidgeting, moving about, or trying to get comfortable can provide
information about attention to and concentration on group processes.
observing what does not happen: If the session has a specific goal suggesting that
certain things are expected to happen, it is appropriate for the observer to note what
things did not happen.

2.4.2.3 Interview
As we have just seen, observation allows collection of data through the researcher's direct
contact with the setting of the research. However, it is not always possible to have intimate,
repeated, and prolonged involvement in the setting of the research [22]. To solve this
problem, usually researchers plan interviews with key subjects.
Interviews can be structured or unstructured, group or individual. Typically, interviews
in a qualitative study are done with an unstructured or minimally structured format.
Interviewing can be conducted as a part of participant observation or even as a casual
conversation. As the study evolves, interviewing can become more structured and formal.
It is also possible to use questionnaires in interviewing. As noted by McCracken [22]
“The questionnaire has several functions. Its first responsibility is to ensure that the
investigator covers all 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 questionnaire is that it establishes channels for the direction and
scope of discourse. .... The fourth function of the questionnaire is that it allows the
investigator to give all his or her attention to the informant's testimony” (pp. 24-25).
2.4.2.4 Focus group
Focus groups, can be seen as group interviews that rely, not on a question-and-answer
format of interview but on the interaction within the group [17]. The key role of the
interaction between participants is designed to elicit more of the participants' points of
view. In fact, the main advantage of focus group research is the additional insight gained
from the interaction of ideas among the group participants.
The use of focus groups is appropriate when the researcher is interested in how
individuals form a schema or perspective of a problem. In this sense the focus group can be
considered a "guided" discussion, in which the facilitator usually has a list of five to seven
questions to ask during a 1.5- to 2-hour session. The questions are used in a semistructured way to ensure coverage of important issues allowing for flexibility in responding
to group-initiated concerns.
A key variable 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 six to eight groups
if the goal is a detailed content analysis with relatively unstructured groups.
2.4.2.5 On-line focus group
Usually focus groups occur in a face-to-face setting. However, the latest and most
interesting forms of synchronous computer mediated communication – shared hypermedia
– now allow the set up of web-based focus groups.
Shared Hypermedia are new Internet tools attaching computer mediated communication
to Web browsing (see Table 2.3 for a list of available shared hypermedia). In shared
hypermedia, different users, who are simultaneously browsing the same Web site, can
communicate with each other and share files or web addresses.
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Table 2.3 Shared hypermedia tools

Tool
Cahoots
Instant Rendezvous
Odigo
ICQSurf

Developer
Cahoots
Multimate
NovaWiz
ICQ

Website
http://www.cahoots.com
http://www.multimate.net
http://www.odigo.com
http://www.icq.com/icqsurf

Using a simple interface, usually resembling a little remote control, shared hypermedia
users can get a constantly updated list of all the other online users who are visiting the
same Web site. All they have to do is click on any person icon, open a message window,
and start the communication.
Usually 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 characteristics of a
typical shared hypermedia see Table 2.4).
Table 2.4 Features of shared hypermedia tools

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 or 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,
Search engine
age and/or similar interests.
Users can upload and download from other
Transfer of files
users documents and files.

On any Web site, shared hypermedia users can see a list of other users and talk with them
on group and private levels. Shared hypermedia further enhances the user experience by
consolidating different form of computer mediated communication (e-mail, Internet Relay
Chat, etc.) into one fully integrated interface. Many shared hypermedia also have a search
engine that can be used to find users with a specific age and/or similar interests. In this way
it is really easy to set up a group with a common interest, like medical 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
facilitator can guide the browsing of a small group of users (usually up to 20), who can
discuss and interact between them in real time.
2.4.2.6 Documents and record review
Usually every organization has huge amounts of documents and records that describe its
history and current status. In general, it is possibile to define a record any output of the
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organization prepared for official reasons (i.e.: bank statements, file records, etc.). A
document is any output of the organization prepared for personal reasons (i.e.: letters,
memos, etc.). Documents and records include not only the typical paper products, such as
memos, reports, and plans, but also 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 general context and insights into the dynamics of everyday functioning.
In particular the researcher has to be sensitive to the types of records and documents
that might be associated with a particular context or situation. Must be noted that the use of
these materials has to be tempered with an understanding of the time, context, and intended
use for which the materials were created. In many situations it may not be possible to
interact with the people who produced the materials. The researcher then faces the
challenge of how to interpret the meaning of such materials.
2.4.2.7 Social network analysis
Social network analysis focuses on the relations among actors, and not individual actors
and their attributes [25]. This means that the subjects are usually not sampled
independently, as in many other kinds of studies (most typically, questionnaires). In
particular, network analysts study the patterning of the social connections that link sets of
actors. For the most part they seek to uncover either or both of two kinds of patterns. They
often look for social groups -- collections of actors who are closely linked to one another.
Or, alternatively, they look for social positions -- sets of actors who are linked into the total
social system in similar 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 likely to include all of
the actors who occur within some boundary. Suppose we are studying friendship ties
developed in a chat, for example. John has been selected to be in our sample. When we ask
him, John identifies three friends he knew in the chat. Network analysis requires to track
down each of those three friends and ask them about their friendship ties, as well. The
three friends are in the sample because John is (and vice-versa), so the "sample elements"
are no longer "independent." In this sense, within social network analysis, a group is an
empirically discovered structure: it emerges by the pattern of relations among members of
a population [8].
Given a set of actors, there are several strategies for deciding how to go about collecting
measurements on the relations 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 all other actors. In essence, this approach
is taking a census of ties in a population of actors -- rather than a sample.
At the other end of the spectrum there are “ego-centric networks”. In this approach the
researcher begins with a selection of focal 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 usually gathered by a combination of methods including
questionnaires, interviews, diaries, observations and more recently through computer
monitoring. People are also asked to identify the frequency of communication with others
as well as the medium of interaction.
To analyze these data researchers usually used specific designed 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
transformed into a matrix with rows and columns representing the units of analysis
(people, events, groups or other entities that are related to one another).
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Table 2.5 Software for Social Network Analysis

Tool
Multinet
KrackPlot
Negopy
Gradap
UCINET

2.5

Developer
Vancouver Network
Analysis Team
Analytic Technologies
Vancouver Network
Analysis Team
ProGAMMA
Analytic Technologies

Website
http://www.sfu.ca/~richards/Multinet/Pages/
multinet.htm
http://www.contrib.andrew.cmu.edu/~krack/
http://www.sfu.ca/~richards/Pages/negopy.ht
m
http://www.gamma.rug.nl/files/p315.html
http://eclectic.ss.uci.edu/~lin/ucinet.html

Applying CEMDA to Internet research: the linking of results

This complementary analysis is based on the linking of the results obtained by each of its
components. Specifically, the main advantage of CEMDA is the possibility of using the
data collected on one of the level to tune/define the characteristics of the analysis in the
other levels. How can this be done?
As underlined by Mantovani [10] the links among the three levels can be studied in
either direction, starting from the mediated interaction between the actors or from the
general social context. Usually, the researcher identifies the starting level according to the
general aims and hypotheses of the study. For instance, if the goal of the research is to
identify how to improve the diagnosis process using the Internet, the starting point can be
the interaction between the actors during the actual diagnostic tasks.
On the opposite, if the researcher wants to explore the effect of the Internet-based
diagnostic process on the organization of the hospital, the general social context could be
the starting point.
However, in both cases, the main characteristic of CEMDA is to analyze a level without
forgetting the possible influences of the remaining ones. In the first example the diagnosis
process has to be considered as part of everyday life of the department considered, which is
in turn part of the broader social context of the hospital. More in detail, this can be done
using the following approach (see Table 2.6 for a detailed breakdown):
•
•

•

•

•

definition of the starting level. For example, the interaction between the actors
during the actual diagnostic tasks.
identification of the links between the starting level and the previous or next one. In
particular, if and how a specific frame in the starting level is connected to the objects
of the next one (e.g., the relation between the actors is related to the constraints of
the environment).
when a direct link is identified, the researcher has to understand its direction (cause
and effect). For instance at the situation level, the physical constraints of the
environment (e.g., the location of the networked computer) may influence the
characteristics of the relation between the actors (e.g., too much time is needed to
reach the computer, so the interaction time is limited) in the interaction level.
if a frame is causally influenced by an object found in a different level, the data
coming from the other level will be used in the definition of methods (e.g., use of
survey and interviews to explore the constraints of the environment) and in the final
discussion (e.g., actual interaction time is limited, but this can be explained by the
wrong location of the networked computer).
the final results may lead to revision of the identified domain (e.g, we can decide to
investigate why the networked computer is in the actual location) and changes in the
combination of analysis methods. Specifically, the results can be used to produce
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new hypotheses (e.g., if we move the computer to a better position, the interaction
time will be longer) or to define new experiments (e.g., we can measure interaction
time using computers in different positions).
Table 2.6 Stages of Complementary Explorative Multilevel Data Analysis

•
•
•
•
•
•
•
•
•
•
•
•
•
•

2.6

Scope of research
Levels identification
Definition of a starting level
Definition of frames and objects (starting level)
Definition of frames and objects (other levels)
Identifications of links between the starting level and other levels
Analysis of the links (direction)
Definition of hypotheses or experiments (starting level and causally connected levels)
Definition of methods (starting level and causally connected levels)
Data Collection and Selection of the Data Sets (starting level and causally connected
levels)
Eventual integration of quantitative and qualitative results (starting level and causally
connected levels)
Integration of data from different levels
Interpretation and presentation
Eventual production of new hypotheses or formulation of a new experiments

Conclusions

As we have seen in the Introduction, studying the Internet is not a simple task. First, the
Internet is a medium which can be experienced in many different ways. Second, the
Internet is a social and cognitive space. Third, the Internet experience is always situated in
a specific context, even when we are chatting alone in a room. In this sense it can only be
fully understood through detailed analysis of the social context in which it happens. These
points clearly underlined the situated nature of the Internet experience, defined as a process
by which a group of social actors in a given situation negotiate the meaning of the various
situations which arise between them within an electronic environment.
In this paper we tried to address a very simple problem: how can we study this process?
The starting point in our quest for a method was the identification of the units of analysis.
Using a three-level model of the Internet experience we identified three macro units
(levels): the social context (the context); the situation of everyday life (the situation) 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
Multilevel Data Analysis (CEMDA) framework, allowing the conduction of parallel and
interconnected research on the same domain. This complementary analysis is based on the
linking of the results obtained by each of its components.
As with all research methods, however, the CEMDA framework is only a tool for
simplifying and understanding rather complex data, and are not a substitute for insight,
clear thinking, and intimate knowledge of the subject matter. Properly used this approach
will provide researchers interested in the area of with powerful and more efficient analytic
tools for examining the characteristics of the Internet experience. Specifically, the main
advantage of CEMDA is the possibility of using the data collected on one of the level to
tune/define the characteristics of the analysis in the other levels.
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