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Abstract

This paper describes the application of a mixed-evaluation method, pedblish
elsewhere, to three different learning scenarios. The method défimeto com-
bine social network analysis with qualitative and quantitative analysis irr tode
study participatory aspects of learning in CSCL contexts. The three taties
include a course-long, blended learning experience evaluated asuttse cievel-
ops; a course-long, distance learning experience evaluated at tbéteecourse;
and a synchronous experience of a few hours duration. Thesaraxeshow that
the analysis techniques and data collection and processing tools are fémohigh
to be applied in different conditions. In particular, SAMSA, a tool thatpsses
interaction data to allow social network analysis, is useful with differenésyp
of interactions (indirect asynchronous or direct synchronous ictiers) and dif-
ferent data representations. Furthermore, the predefined typesiaf setworks
and indexes selected are shown to be appropriate for measuring igttasipects
of interaction in these CSCL scenarios. These elements are usable ang-the
sults comprehensible by education practitioners. Finally, the experimeots s
that the mixed-evaluation method and its computational tools allow reseatohe
efficiently achieve a deeper and more reliable evaluation through coraptarty
and the triangulation of different data sources. The three experimestsibed
show the particular benefits of each of the data sources and analysigjtezh

Introduction

The application of computer-supported collaborative ngay (CSCL) techniques to
authentic learning scenarios demands new theoreticalractigal tools to analyze and
assess the learning processes. Computer-assisted tabpgdbess interaction data in
order to provide different functionalities (e.g., monitay, advice, etc.) are currently
an active line of research in the field (Soller, Magz, Jermann Muehlenbrock, to
appear). In spite of this interest, there is a lack of toolsupport teachers in the
regulation and assessment of their students’ collaberatitivities (Dimitracopoulou,

2005).

In regard to the need of theoretical frameworks to analyz€IC&«periences, the
situated learning perspective (Lave Wenger, 1991; Wedl@88) provides an appro-
priate approach to study and understand learning in atthgiations. It considers
the social and cultural contexts in which the experiencepersduced, and emphasizes



the close interweaving between the social and the individsigects of human activity
(Wilson Myers, 2000). The situated standpoint considexmi@g as participation in
the social world. This participation has to be understookims of theparticipatory
metaphor(Sfard, 1998), which identifies participation with the pees of becoming
a member of a certain community. In CSCL, these forms of gipdtion are exter-
nalized by interactions among the members of the commuwitych are totally or
partially mediated by the computer. Therefore, from a s@tdatandpoint, the analysis
of learning in CSCL must take into account these computatiaed interactions in the
context of global methods that support the understandirtheofmeaning participants
give to these interactions.

Social network analysis (SNA), (Scott, 2000; Wassermanst4994) is an appro-
priate discipline for the study of these forms of interactitn contrast with the individ-
ualistic perspective that has dominated traditional ne$emethods, SNA focuses on
the study of the interrelationships among individuals artcoduces ‘structural vari-
ables to measure them. SNA challenges assumptions of ttitistd independence
of social actors, and is in agreement with the emphasis omtiteal influence be-
tween individuals and their contexts of the situated apghrodn recent years, social
network analysis has been successfully applied in CSClasimarto the study of these
participatory aspects of learning (see e.g., (Nurmelatiheh Palonen, 1999; Cho,
Stefanone Gay, 2002; Reffay Chanier, 2003; Harrer, Zeimik\Wart, 2005; Reyes
Tchounikine, 2005)).

These works are mostly research-oriented studies thatc@akguter logs as the
input data and perform specialized social network analygisthe support of available
software tools such as Ucinet (Borgatti, Everett Freem@02p This is normally
complemented with other types of analysis, like quali@tnalysis, which help to
provide a deeper insight on the processes, such as incltiiingpntent and meaning
of the interaction in the study of practice (Wenger, 199888).

In spite of the contribution that these works have made tavghe actual benefits
of social network analysis, they do not describe genericqutares or provide practical
tools that could be used by end users to perform similar arsaly

Therefore, there is a need to offer conceptual and pradticéd that support end
users in general, and practitioners in particular, in thedyais and assessment of partic-
ipatory aspects of learning. In order to accommodate thisahel, we have proposed a
mixed-evaluation metho@artinez, Dimitriadis, Rubia, Gmez de la Fuente, 2003a)
that defines the combination of different sources of datalding ethnographic and
automatically collected data) and analysis approachemfdative, qualitative and so-
cial network) in order to fulfill the requirements posed by@ Ssituations.

The combination of data sources and analysis techniquagf the proposal within
the mixed-evaluation-method approach (Frechtling Sha®87; Greene, Caracelly
Graham, 1989; Johnson Onwuegbuzie, 2004). This approacitaigs for the oppor-
tunistic selection of qualitative and quantitative datlemting and analysis techniques
in order to achieve the desired evaluation goals. Our pripgosuses on the com-
plementarity and triangulation of the data sources andyaizalechniques in order to
achieve deep and reliable results; and in defining an evatusthema that provides a
more efficient process than a pure qualitative approach.

This paper assesses to what extent this framewodergri¢ so that it can be



adapted to different learning contexts and evaluationabjes, and whether the so-
cial network analysis elements and tools defined for the éxaonk areappropriateto
measure structural properties of the interactions in CSkflegences in arfficient
way so that practitioners can use them without disruptirgrbrmal activity in their
classrooms too much. In order to validate these propetties paper focuses on the
application of the method to three empirical case studigsdiscusses the main con-
clusions obtained from them regarding the validation ofittethod. These case studies
represent very different CSCL situations, from virtual 4od-to-face-settings, as well
as synchronous and asynchronous types of interaction e ®itestions were carefully
selected to maximize feedback in the validation of the nmetho

The rest of the paper is structured as follows: The next@edtitroduces the main
characteristics of the mixed method, providing the badmrmation needed to under-
stand its application to the three case studies that wet tosealidate it. Then, the
paper describes how this validation was carried out: lfoeslthe main characteristics
of each case study, presents an overview of the actual ¢éwalsaand discusses the
results obtained regarding the properties being assesseath case study. The pa-
per then summarizes the global results obtained regartisgalidation of the mixed
method. Finally, it presents the main conclusions andmeslihe open research ques-
tions that have emerged from the empirical work reportediimpaper.

Mixed method for the evaluation of participatory aspects
of learning

The mixed method summarized in this section was proposeldantinez , 2003a) in
order to face the demands posed by CSCL to the evaluationrti€ipatory aspects
of learning. One of the most important requirements was texino adapt the data
collection and analysis techniques to the variety of ev@nacontexts that can be
encountered in CSCL. For this reason the proposal is not alititic method, but a
generic framework defining an evaluation skeleton that bdsetcustomized for each
experience.

The overall evaluation approach draws on the principleshefdualitative case
study research (Stake, 1995), which is based on natucalestearch methods able to
deal with the subjective and complex nature of the studieshpmena. However, the
demands and opportunities posed by the new CSCL scenasioglhas the need to
provide a more efficient approach than the pure qualitatiadysis, moved us toward
the definition of a mixed-evaluation method. With this agmto, we aim at defining a
flexible evaluation schema that combines the new data tigfeand analysis methods
provided by CSCL environments with more traditional onesfsas observations and
interviews). This way, the evaluation can benefit from tiseimplementarities.

The rest of this section outlines the main characterisfitseomethod. The purpose
is not to describe it in full detail, but to provide the bagiformation for the under-
standing of the case studies. A more comprehensive ddscoriptthe method can be
found in (Martnez , 2003a).
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Figure 1: The proposed mixed evaluation scheme: Data sguregthodology, timing,
and analysis tools. Arrows show information flow paths.

Method life cycle

The mixed-evaluation method, as depicted in Figure 1, usesral data sources and
analysis techniques and is supported by automatic toofctease the efficiency of the
overall process.

In the method, all the analysis techniques are fed with daairog from different
sources, from automatically collected log files to différgmes of ethnographic data.
These sources aim to capture the different forms of intenathat arise in computer-
network supported environments. The analysis techniquesde quantitative, qual-
itative, and social network analysis. Quantitative analys used to account for the
occurrence of actions or events, capture general tendeinctbe studied phenomena,
and relate them with the qualitative categories. Socialagt analysis has been intro-
duced due to our interest in the study of participatory aspetlearning. Moreover,
the social network and quantitative analysis act as “filtérat help to detect special
or critical issues, e.g., aspects that catch the evalgatiéntion and become the focus
of the qualitative analysis, which is then used to undetstaese issues more deeply.
This combination facilitates a more efficient method tharueemualitative approach
without loosing its strengths. Additionally, it providesrimethod as well as data trian-
gulation, thus leading to an increase in the reliabilitytef tesults.

As shown in Figure 1, the study starts with the definition oflaesne of categories.
This can be done empirically, based on the results of pagtriqzes, or theoretically,
according to the evaluation objectives. This scheme isedfduring the study by the
specialization of existing categories or the addition ofirmes that emerge from the
analysis.

The evaluation is a longitudinal process that evolves cgtilf throughout the ex-



perience. In the first stages each type of analysis is peddimdependently, providing
partial conclusions that can be confirmed or rejected bydugation, or that can pro-
duce a new cycle of the evaluation process in order to gaighhabout an emergent
aspect. The main products expected from this process arefthement of the initial
scheme of categories and general conclusions that providefive feedback on dif-
ferent aspects of the learning situation. Although thisteaork was initially thought
to be useful for the evaluators or teachers involved in aib@eesearch experience,
further consideration indicates the results might alsodeaby different actors, such
as the students themselves.

Integration of SNA in the mixed method

Taking into account that the proposal is oriented to endsysgrecial care was taken
in order to introduce SNA techniques in a way that is easy terjmet and use by
non experts. This need was addressed in the mixed methocehgehtification of a
reduced set of SNA indicators, the definition of a small seeferic social networks
suitable to represent CSCL relationships, and the devedapaf a specific software
tool to support the social analysis process.

In regard to the indicators, we identified the following SNAléxes to enable the
study of participatory aspects of learningetwork densityD), actor’'s degree central-
ity (Cp(ni)), andnetwork degree centralizatiof€p) (Wasserman Faust, 1994). All
of these indexes provide basic information about both thigigcof the actors in the
network and about its global structure. The appropriateieéshese indexes for the
mixed method is also confirmed by their use in other CSCL stufiee e.g. (Nurmela,
Palonen, Lehtinen Hakkarainen, 2003; Harrer , 2005)).

In addition to the indexes, the proposal includes the dedmibf three types of
generic networks suitable for the study of social intemattiin computer-supported
collaborative scenarios. They ardirect relationship networksbuilt from relation-
ships between two actors (such as e-mail mediated intersjtindirect relationship
networks built from relationships that have been established tiincas shared object
(like the creation and later reading of a document in a shaxatispace); andise of
resources networksvhich are two-mode networks that relate actors and obgddtse
environment. The definition of these relationships buildghe generic model of col-
laborative action presented in (Mar¢z, de la Fuente Dimitriadis, 2003b). This model
defines three types of interaction (direct, indirect, andigipation) that can be easily
matched to the mentioned relationships. These genericonletvwean be particularized
for each evaluation scenario, as will be shown in the follmpsection.

Finally, the graphical visualization of the networks by meaf sociograms can be
considered a major feature of SNA for enabling evaluatiarcesses. Using appro-
priate localization algorithms, such as multidimensiceling (MDS), a sociogram
can show important information subgroups of highly intelated actors, relevant posi-
tions like the more and less prominent actors, etc.in aritivéumanner, (Scott, 2000;
Wasserman Faust, 1994). The proposed mixed method comshieiuse of these
graphical representations as a basic step in the analysis.



Tools that support the method

The mixed method includes a number of software systems tipgiost evaluators in
performing part of their tasks.

An important step in any social network analysis procedsdsbnversion between
the raw data representing basic interactions to socialor&iy In order to support this
conversion, we have developed a tool called SAMSA (Systeami\fijacency Matrix
and Sociogram-based Analysis). The input to this tool isposed by the interaction
data represented in an XML syntax based on the aforemeudtionéeel of collaborative
action (Martnez , 2003b), and by the configuration parameters that mistothe
network. These parameters are: the set of actors, the tyihe dfiteractions that will
represent the relationships in the network, and the timegdi.e., the initial and
final dates) considered in the analysis. With this input, S¥\builds a sociomatrix
representing the social network and computes the indexasided in the previous
section. It also shows the sociogram based on MDS and allovtké visualization of
the actors’ attributes.

In addition to SAMSA, the mixed method is supported by a tbet tenables the
management of questionnaires, Quesbrf@z, Dimitriadis, Rubia Maitiez, 2002).
Additionally, the framework defines the use of externalsafe packages for the anal-
ysis of qualitative (Nud*IST (QSR, 1997)) and quantitatiemy spreadsheet editor)
data. As an aside, we shall mention here that Quest alsossas\vee support for collab-
orative activities by means of its use as a discussion fatiig tool.

Description of the three case studies

We undertook three case studies to validate the proposabassess its generality and
the appropriateness of the social network elements defintrgtimethod for studying
the structure of interaction in CSCL. This section introelithe rationale for the se-
lection of these experiences as the validation case stadishen it describes them,
focusing on the main topics addressed in the actual evahsti

A first decision was to apply the method to at least three daseslarge the scope
of the validation and to avoid possible biases. Howeves,dbjective was problematic,
because the mixed method requires the active participafiargroup of evaluators in
the collection and analysis of data in authentic learniranacios during a certain pe-
riod of time. It is difficult for a single team of teachers tovBanough resources to
perform three simultaneous case studies meeting thesearmunts. Therefore, the
strategy followed was to perform one complete case studygamgplement its findings
with two others that partially covered the evaluation piptes described in the method.
The three case studies were the following: the applicatidihe® mixed method to a
Computer Architecture course in the University of ValladqICA-UVA case), a post-
hoc evaluation at the “Application of Information SysterasBusiness” course at the
Open University of CataloniaA(B-OUC case), and the study of the use of an appli-
cation oriented to the collaborative resolution of puzZMagic Puzzle case). While
the first scenario was evaluated concurrent to the expearjersing all data collection
and analysis techniques and tools, the other two were aealuter the experience



was concluded and used only a few of the techniques and tbbis fact allows us to
assess the importance of each of the data sources, theiatetysiques, and the com-
putational tools. This is an important issue because ouhodeaims to be adaptable
to different scenarios and, therefore, it is necessaryeatify, for each type of sce-
nario, what elements of the proposal are compulsory in caéulfill the evaluation
objectives.

The three case studies and their main characteristics avensh Table 1. As can
be seen, the cases represent quite varied situations ituttied dimensions, which is
another reason why these cases were expected to providel @gatation of the ideas
of the mixed- evaluation method.

CA-UVA AIB-OUC Magic Puzzle
Experience Real Real Experimental
Num. of stu- >100 > 130 2-4
dents
Interaction Asynchronous Asynchronous Synchronous
(time)
Interaction Blended Distance Face-to-face
(space)
Scenario Open task Open task Close task
Validation ob- Whole method Off-line evaluation ap-SNA applied to re-
jective plied to a distance set- stricted scenarios

ting

Table 1: Characteristics of the three case studies intemtlircthis paper.

The following subsections describe the case studies in detedl. The description
of each case includes an overview of the educational saetwavhich it was applied;
the validation objectives, i.e., the aspects of the methatwere to be assessed with
the experience; the evaluation design, explaining how tixeadrmethod was adapted
to the case; a summary of the main results obtained with thki@tion; and finally, a
discussion of the lessons learned in each experience asdlagy to the assessment of
the method.

CaseCA-UVA: Validation of the overall approach
Learning scenario

The CA-UVA case is based on a longitudinal study that has been carrteduoimg
the last four years in the context of an educational resgamgject (Martnez , 2003a,
2005).

The experience takes place in an undergraduate Computitéature course.
This course is part of the core body of knowledge in the Tataoanications Engi-
neering curriculum in Spanish universities. The 13-wemiglsemester is structured
as a large project, divided into three sub-projects of abmut weeks each. Students
are organized in groups of two people, and assume diffecdes within the project



(consultants and manufacturers) related to a case stutlistitodeled on a customer
request. Instead of proposing only one customer requestgase study) for all teams,
five different situations are considered each year, but gealp of students deals only
with one of them. The fact that the groups of students haverdifit customer re-

guests enriches the learning process and promotes a mticalattitude, due to the

contrasting requirements and solutions.

The CSCL systems used were: BSCW for document sharing amtla®nous
communication and Quest (@ez , 2002), which supports synchronous debates in the
classroom based on the results of previously submittedtignesires completed by
students with their opinions about the topics under disonss

Validation objective

The validation objective in this case was to assess the av@atumethod as a whole,
with a special focus on the combination of the different searof data and analysis
techniques. More specific issues were also considered,aguttte importance of the
participation of teachers and students in the evaluatioe role of the data analysis
tools to improve the efficiency of the process, and the extn&lwad that the evaluation
added to the teachers and the students.

Evaluation design

The intrinsic evaluation objective was to study how studeitieas and attitudes to-
wards collaboration evolved during the course, how thidugian was reflected in the
social interactions among the different actors (studemi¢@achers), and what was the
influence of the resources (BSCW, laboratory) in this evofut

With this objective, an initial scheme of categories wasrdsfi The scheme con-
sisted of six main categories that were themselves sulathiitto more specific ones,
resulting in 24 categories overall. Two of the main categprvere “educational de-
sign” and “concept of collaboration.” The former relatesthie course schedule, its
organization, and the teaching style. The latter was di/ideseveral sub-categories
regarding the way in which students collaborate and how leggeive this collabora-
tion.

The sources of data and analysis techniques used for thdy stisembled the
generic scheme proposed in the mixed method (see Figurdné)adtomatic data were
provided by the BSCW log files. One external observer tookesyatic observations
during the course in one of the laboratory groups. Four fagosip sessions were held
with a group of ten volunteers, at the beginning and the enlkdeo€ourse, as well as af-
ter each sub-project submission. Finally, several queséiives were collected during
the course providing both quantitative and qualitativedat

The social network analysis was mainly based on the studpdifect relation-
ship networks through BSCW. These networks were adaptdida@ase to represent
the links between the actors who created a document in BSGiMterse who read
it. Additionally, we used social networks representingeféo-face interactions at the
laboratory, based on interaction maps annotated by annextebserver: and social



networks representing the subjective perception of trexdations, obtained from spe-
cific questionnaires submitted to the students at the beginend at the end of the
course.

For each aspect being studied, assisted by the automalictiad support the pro-
cess (SAMSA and Quest), the evaluator carried out an iratialysis based on these
networks, and/or on the quantitative data from questiaesai Then the qualitative
analysis was performed, focusing on the study of the aspaistsd by these results.
As mentioned before, this procedure increased the effigiefithe overall process,
whose more demanding tasks are by far those related to thitatjua analysis.

The teacher was involved in the observations and the asaysicess. Several
iterations of the proposed mixed-analysis cycle were edrdut during the course.
The short-term results were used by the teachers in ordetrtmduce changes in the
course design that helped to achieve the desired educatais.g

Main results

Due to space constraints it is not possible to describe tharfalysis performed during
all four years the experience has been applied and systaihatvaluated. The main
results related to the analysis of the pedagogical deségif iand to the evolution of
the concept of collaboration among the students are disdisgMarinez , 2005) and
(Martinez , 2003a), respectively. In this section we will focustloa analysis of the
formative profiles promoted by the pedagogical design af thse.

The pedagogical design of the course, based on the prisagbleonstructivism,
promotes a change in the traditional roles of both teachatsstudents. Students are
expected to be active and collaborative, whereas the te&bkgpected to become a
facilitator instead of the source of the knowledge. Thisngeeof roles can be described
in more general terms as a formative profile of both studemdg@achers. We decided
to focus on the study of these formative profiles after a ftestation of the method,
using data gathered from social networks and qualitatiadyars. In order to illustrate
the analysis procedure, the rest of this section is devotetidw how the evolution of
the teacher profile was studied.

Initially, the study of the social networks representindjiact relationships through
BSCW helped to analyze whether students had an active reledjieate and read each
others’ contributions) or not. A high value of centralizatiCp), close to 100%, would
mean that a reduced number of actors were active. As thesenkstare asymmetric,
two values were computed: out-degree centralizat@sp] and in-degree centraliza-
tion, measuring the concentration of links starting andremih the nodes, respectively.
At an individual level, the normalized out-degree centyadif an actor ¢op(n;)) mea-
sures the percentage of actors that have read documentsdcchsan;, while the nor-
malized in-degree centralityp (n;)), reflects the percentage of actors that provided
documents actar, has read. In a traditional teaching style the teacher sitnghsmits
knowledge. Thus, the network would have had a very Itigh (the teacher is the
source of all links), and a lo@;p (most actors only receive links from the teacher). On
the other hand, a network where actors share their work aadieach others’ reports
would have a lowe€op, and maybe a higheéZp, possibly due to the teacher (and a
sub-set of students) reading all the students’ contribstio



Table 2 shows theses indexes along the three subprojedts$gp and Sp3) for the
teacherx00) and some relevant student paixgi, x23...), as well as the network in-
dexes (bottom line). In the first subproject, the out-degmdralization was very high
(Cop=82,40%), and several students had a oghh. These values made the teacher
aware that he should encourage students to produce morendatsito share. During
the following phases of the course the evolution was p@siSpp decreased, while
Cip maintained its value, between 40 and 50%, always lower@aan

The sociograms representing the first and last phases obthreec(see Figure 2)
enable both a general overview of the evolution of the nétvasra whole, and of the
properties of individual actors. At a global level, it is standing how the network
became denser by the end of the course (it evolved from D324 ® D=35,98%),
showing a higher document exchange. At an individual leted,sociograms help to
identify actors with special positions. For examptel andx32 are always periph-
eral, while the teachex00 and some students, like2, x26 or x33, keep the central
positions in both phases. Finally, some students show dntevoin their participa-
tion that brings them from the periphery to the centeg( x24, x36 andx37). These
qualitative perceptions are supported by the centraltigxes shown in Table 2. The
out-degree centrality of the teach®yp(x00) was always 100%, since all students read
his documents. However, hig, (X00) increased from 167% to 4444% as a result of
the teacher becoming more involved in reading the docungenterated by students,
as part of his role as a facilitator. Similarlgep(n;) also increased for students, due
both to the fact they shared more documents, but also bettaiseead those posted by
others. This is initial evidence that the students were tidgphe desired collaborative
style in their interactions and becoming less dependart@teacher.

Spl Sp2 Sp3

n Cop(ni) cp(ni) | coo(n) cp(ni) | cop(ni) cip(ni)
x00 | 100.00  16.67| 100.00 16.67| 100.00 44.44
x21 0.00 11.11 5.56 556| 2222 1111
x23 0.00 2222| 16.67 77.78] 1111  77.78
x24 0.00 16.67| 2222 27.78] 2222  50.00
x26 3333  66.67| 7222 3889 3889 77.78
x32 0.00 11.11 556  27.78| 16.67 33.33
x33 50.00  33.33| 7222 2222 2778 4444
x36 0.00 11.11 0.00 2222 27.78 4444
x37 0.00 11.11| 1111 22.22| 27.78 2222
Net. Cop Cb Cop Cb Cop Cb

82,40 47,22 79,01 5556 6821 44,75

Table 2: Normalized centrality values for the indirect tielaships networks in the
phases of the course. Only a selection of the students issepied.

Nevertheless, according to the mixed-evaluation methnislcbnclusion should be
triangulated with data coming from qualitative sourcesdeled, observations at the
laboratory confirm the role of the teachers as guides or rtediaFor example, the
observer annotatetl.. [the teacher] also goes through the computers and dlas
ideas and concepts. The tasks are very diverse: while soeneaiking in the project,
others are answering assignmen{©bservation. '8 session).
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Figure 2: Sociograms of the “indirect relationships” netigat the beginning and at
the end of the course. The node shapes identify the diffetestbmers and the teacher.

Further, data from the questionnaires and from focus groejdgorced the idea
that the students perceived the teacher as somebody sngpttreir work, but not
as a “knowledge provider”!l studied philosophy at secondary school, and there |
studied something called “maieutics”. . ., well, [the teachis maieutic . .. He uses the
Socratic method, he is between the knowledge and you. Heéslmtor”’ (Student A.
Intermediate Focus Group)The support received from the teacher was of great help,
not for small problems, but for guiding my workStudent B. Final questionnaire).

In addition, students acknowledge the high availabilitthefteachers, which shows
their commitment to their role as mediatotsacknowledge the effort from the teach-
ers to be available at any moment and any place. Maybe thetarong they carried
out is too exhaustive sometimes, as with all those reviewtmumaires.(Student C.
Final questionnaire);the teacher] is always answering questions, clarifyingubts
to several students. As soon as he finishes with a group,s#terasking him."(Ob-
servation. 18 session)

Therefore, the partial conclusions from the evolution efsbcial networks regard-
ing the adoption of the role of facilitator by the teachereeonfirmed by triangulation
with the subjective perceptions of the students and of thereal observer during the
course.

A similar approach was followed to identify other featurdsoth teachers and
students and create profiles for them. Though the full adcoiihe analysis that led
to these profiles is out of the scope of this paper, we repoe the main features de-
tected in this preliminary study. For the teacher, someufestor their profile were:
teaching style centered on the students; good socialiabjlieasonable skill in the use
of computers and networks; previous knowledge on resedrategies; capability to
assume strong workloads; and commitment with studentingiomhe main character-
istics defining the students’ profile were: active- refleefigarning style; background
as required by the subject; capability to assume strong laads; enough social abil-
ities; and reasonable skill in the use of computers and rr&sv@\ll these features are
currently being validated in new case studies.
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The example and results introduced in this section illtstreow different data
sources and analysis techniques were used to study a spspict. This was one
of the validation goals established for this case studyntae findings of which are
discussed in the following section.

Lessons learned

This case study showed us that the different data sourcearaigsis techniques pro-
posed within the framework were easily combined to complarttee partial findings

of each other and to get a comprehensive understanding gbttial issues influenc-
ing collaborative learning. The social network analysitpbd to identify aspects of
the structure of the interaction at both the group and thiithdhl levels, and helped
to focus the evaluation on specific topics regarding thiscstire. Then, the qualita-
tive data sources were used to go deeper into the opiniotegfarticipants and their
perspectives regarding the identified aspects. With thisptementary analysis we
could achieve the desired study of participatory aspecksashing in a more efficient
approach than a pure qualitative study.

The evaluation was performed longitudinally throughowt &xperience, with the
participation of the teacher throughout the process. Ttosrad us to apply part of the
results and refine the course in a short-term formative atialu cycle. These results
emerged in a rather informal manner from the quantitativeooial network analysis,
or from the comments made by the evaluators after the olts@mseor focus-group
sessions. More formal and systematic results were obtaih#te end of the course.
These conclusions were applied to the design of the prdjectdilowing year. This
process can be considered a medium-term formative evafueyicle. Although these
two levels of formative feedback (short term and medium Jesmre satisfactory for
the teachers, a more efficient approach would improve thabfeek and provide better
opportunities for the refinement of the learning process@sgoevaluated.

The efficiency of the process was a major aspect to assess walidation of the
method. The main positive result regarding this point esddb the improvement ex-
perienced due to the use of the automatic data analysis tbbidse specifically, the
use of Quest to manage the questionnaires, and of SAMSA tiigooa and perform
the social network analysis proved to be a major improvernentpared to previous
experiences where these tools were not available. Howitweas also clear that the
process is still too demanding. This calls for a refinemenhefevaluation framework
in regard to the trade-off between the need of a deep undeiataof the processes
and the scarce resources that are normally available.

All these issues, together with the aspects raised from ttiier dwo case studies,
will be discussed further in the following section.

CaseAlIB-OUC : A post-hoc evaluation in a virtual learning scenario
Educational design

The AIB-OUC case is based on a real collaborative learning experiertevs car-
ried out in the scope of an interdisciplinary virtual (dista) learning undergraduate

12



course. The experience ran for a period of 14 weeks and ieddhwo tutors and 122
students distributed between two virtual classrooms (Q1GR2). The students worked
in groups of five or six members, with a total of 21 groups in tlwe classrooms.
Students had to collaborate and develop a case study thalaséd a real project in a
company. In the first phase of the course, virtual groups ¥eereed and consolidated
by the students themselves, following a well-structured guided virtual process su-
pervised by the tutors. The case resolution consists of af satget goals that are at-
tained collaboratively (except the first one, which aimstatlging and understanding
the problem) during successive phases. The whole projectarasied out mostly asyn-
chronously; synchronous interaction occurred in few dfiecases of decision-making.
All asynchronous collaborative interactions were supgblly a BSCW server.

The BSCW system was structured into two types of workspazessemble the
course design and organization:g&neral workspagewhere all the students belong-
ing to the same virtual classroom could interact; angrigate workspacdor each
group. The general workspace was used for the first phaseoapdorming and for
general debates carried out at the classroom level; thatprivorkspaces were used
for the tasks related to the writing of the project delivéealthat the groups had to
collaboratively produce during the rest of the phases otthase.

| Analysis |
. questions |<7Feedback
Evaluation
phases / \
Automatic Observations Questionnaires
data

Preparation
Partial
During the ssow conclusions
project events
Social Network
Em_i of BSCW Final- Analysis Al
project usage teachers Y
(SAMSA)
Data Qualitative data
sources ———> Interaction data

Figure 3: The mixed-evaluation scheme adapted tAtBeOUC case study. Only the
data sources that were actually used are depicted in thefigur

Validation objective

This second study is a post-hoc evaluation of a course atuwaVinniversity that poses
quite different characteristics from those of the-UVA case study. First, it was totally
based on distance interaction and completely mediated é&y¥C®CL system, which
means that the automatic analysis obtained from data reddoyg the system provides
more information than in th€A-UVA case study, or inversely, that other data sources
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and evaluation techniques could be used much less. Thussinase study, we could
focus our attention on the different SNA indexes, relatiops, and techniques we had
identified within the method.

Secondly, BSCW was also used as the collaboration suppartiiot with a dif-
ferent setup that the one used in tba-UVA case. Before the analysis started, this
setup, as well as the global course, was designed by an ekteam that had no con-
nection with the authors. These conditions allowed us tbuwéether and how the
method and the models that we had developed folCth&JVA were generalizable to
other situations.

This experience was performedposterioriand we did not have access to the
participants’ opinions throughout the process. Thesdditioins were expected to be
helpful to assess the degree of completeness of this typeabfation and detect what
is lost when an evaluation is performed without all the eletaelefined in the general
framework.

Evaluation design

Taking into account the aforementioned restrictions, veei$ed on three specific eval-
uation objectives, which could be considered as partiabespof a more thorough
evaluation. These topics were: The study of the studentsicgzation in the general

workspace, the subgroups activity in their private workgsa and finally, the identi-

fication of the most prominent actors of the classrooms. &lethat the course was
divided into two virtual classrooms, each one of them agsgigo a different tutor, al-

lowed us to study the influence of their different pedagdgstaategies in the issues
that we were examining.

The data sources and analysis processes are depicted e Bighe main data
source was the data log provided by the BSCW server, whiclbead collected during
the course, and observation of the BSCW workspace, as itinechafter the end of
the course. The fact that all the interactions between ttsawere mediated by the
virtual workspace (i.e., BSCW) assured that the analysieda#s these data would
provide a complete view of the interactions that happenethgthe course. However,
we should not forget that the data provided by log files giveg a superficial view of
the actual interactions, and that the complementary datass defined by the method,
such as observations and questionnaires were not available

The definition of the specific networks for the study of thisedollowed the di-
vision between a general and several private workspacesotAtlevels, we built net-
works of the types defined in the method: direct relationsigipvorks for the study of
the asynchronous discussions; indirect relationship owdsvfor the study of the links
established through the interchange and sharing of dodsmand use of resources
networks, which allowed us to analyze the use of the diffefelders. For each one
of these types, a network for the complete course was baijitresenting the global
characteristics of the interaction at the virtual clasereoWe also built networks for
each phase of the course in order to provide detailed infoomaf these phases, and
about the evolution of the indicators.

Taking into account the available data, the evaluation veafopmed almost exclu-
sively by means of the social network analysis of the BSCVé tfzg. The results of
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this analysis were contrasted with a final interview with tiers of each classroom.

Main results

This case study allowed us to focus on the study of all theasawtwork analysis
indexes, relationships, and techniques defined in the rdeilve provide here a sample
of the analysis we performed at the two workspaces usinggherie networks that had
been customized for this case. The objective of this seditmillustrate their use and
discuss their appropriateness for the study of the interactructures that emerged
from the collaborative work of the students during the ceurs

Direct relationship networks were used to study the debatbe general workspace.
The analysis of these networks showed a very low densityg0,i the whole course
networks of both classrooms), with many isolated nodes,cantered on the teacher.
This meant that very few students participated in the debatbich consisted mainly
of single responses to the tutors’ postings in the workspace

Indirect relationship networks were much denser, with ailaimoverall density
(20,59% in C1) and (25.36% in C2). However, the evolutionhef indexes was very
different in the two classrooms. The most outstanding difiee appeared in the first
phase, where there was a density of 6,89% in C1 and 21,73%.irMld2eover, the
sociogram of C1 showed that at least 20 students had not hatht@naction at all
during this phase. These were unexpected results, sinbe gtaup formation period
students had to introduce themselves and look for otheeaglles to make a group.
What actually happened is that the tutor of C2 pushed the stsidie look themselves
for their partners, while the tutor of C1 decided to interwand form “artificial” groups
with those students that had not done so by themselves.

Neither direct nor indirect relationship networks show‘thiaces” where relation-
ships are established, which would allow identifying theemactive spaces in a system.
Instead, resource networks represent the links betweectanthat creates a document
and the folder in which the document is placed. The desighetburse added mean-
ing to these networks because the tutors set up a folder &br glaase of the course,
and thus, the activity in each folder is also the activity atle phase. This analysis
complements the conclusions obtained with the analysiseoptevious networks, but
it also gives new information. For example, in Figure 4, we sae that the activity in
C1 was more intense on the folder for the creation of groupsesponding to the first
phasehl). It is also very easy to identify the students that only ipgrated actively
in the general workspace during this phase, or even did mattera document at all
(the isolated nodes at the left).

Furthermore, similar networks were built for the privategp spaces. They al-
lowed evaluators to analyze and compare the interactidmméach group, and also
see their evolution throughout the course. In fact, theyipied an interesting insight
on the consequences of the different strategies for graupdfion: some of the groups
belonging to C1 had problems in their interaction, with lo@ndities and high central-
ization indexes (i.e., only some of the members contribtae¢lde work). The interview
with the tutor of class C1 confirmed that these groups werengrtfte ones he had cre-
ated artificially. On the contrary, this undesired intei@cstructure did not happen in
any group in C2. Thus, we may conclude that the way the tusmesd the task of form-
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Figure 4: Sociogram representing the creation of objeaisdthe course in classroom
C1. Folders are represented by squared-shaped nodes atadéets by round-shaped
nodes. The labelshx stand forphase number x

ing groups might have affected the way students collabofidtis was already a useful
finding for the tutors, who mentioned their intention of cheny the strategy for the
formation of groups for the next year. However, in order tomfir state this conclusion
we should have triangulated it with the subjective perdpedf the students on their
own collaborative processes.

Lessons learned

The case study presented in this section aimed at validétiegdaptability of the
method and the tools in a distance-learning setting, wimbeesgction was almost totally
mediated by the computer and where the absence of some dktherds prescribed
by the method have been used to assess their importanceefdulfiment of the
evaluation objectives.

First, the experience has confirmed that the method and poofosed originally
for the CA-UVA case study weradaptable to an external environmenthere the
course design and development had not been influenced bydhe that proposed
the evaluation method. In this external setting we were @bkdapt the generic so-
cial networks defined in the method to the specific charaattesi of the BSCW setup
of this course. Therefore, and in spite of the restrictionsag by this case, this ex-
perience provided initial evidence that the method is geremd can be applied to
environments of characteristics different thaa-UVA. The successful application of
SAMSA to build the networks for this case showed that the rhoflenteraction on
which SAMSA bases the construction of the networks, as waetha data processing
methods, were sufficiently generic for its direct applicatio different environments.

Additionally, the study showed the appropriateness of topgsed types of social
networks and the chosen indexes for measuring complenyeagpects of the structure
of the interactions. The three types of predefined netwoake Bhown flexible enough
to be adapted to the specific characteristics of the worlspaed in this case study.
These customized networks have provided complementapyniation about the dif-
ferent activities in the workspace at the classroom, thdlginaup, and the individual
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levels of analysis.

The fact that the case was a pure distance learning scenaaliegl us to test
whether the proposal, initially designed for face-to-facdlended settings, could be
applied to pure virtual settings. In fact, we could processiynmore interactions of
different types and provide a richer analysis from the datg lthan in theCA-UVA
experience because all the interactions were mediatedebgamputer, while irCA-
UVAmost of the interactions were face to face or outside therédbry. However, the
full evaluation of this case would have needed an accourtiteo$tudents’ opinions on
the studied phenomena. These opinions could have beey ealiicted by means of
Quest if the study had been carried out in parallel with these.

Indeed, the fact that the case was perforragabsteriorj and with some impor-
tant sources of data missing, confirmed the importance ofiogrout the evaluation
longitudinally with the learning experience and of the [ggpation of teachers and stu-
dents during the evaluation process. This participatiomeisded to gain insight into
the meaning that the participants give to their interacti@nd thus to achieve a real
analysis of the evolution of their identity as members of mownity.

On the other hand, this case has shown that given appropadatktions, the simple
and superficial output offered by the automatic analysis stgpport the teachers in
monitoring their classrooms. For example, the aforemertiaesult that related some
of the poorly functioning groups with those that the teadteat formed artificially was
already useful. In fact, the tutor, based on these resudttedshis intention to change
his strategy regarding the forming of groups for the follogviyear.

CaseMagic Puzzle: The method in a controlled scenario of synchronous
collaboration

Learning scenario

This experience is rather different from the previous cakkésbased on a collaborative
synchronous application calledagic Puzzle oriented to the resolution of a simple
jigsaw problem by young children. The application suppthtsinteraction of small
groups, from two to four people.

At the beginning of the game, each participant has a set oepithat s/he has to
put on the central panel. Any participant can take a pieca fitee central panel and
place it in another position. In the version we used for thséstedhere was no predefined
turn-taking policy and the application allowed errors;,ig participant could place a
piece in a wrong position.

The participants do not receive any feedback from the agipdic except for the
display of the central panel with the current state of thezfgyjzas well as of his or her
set of pieces in the private workspace.

Validation objective

The main objective in this experience was to reflect on thesipdiies of applying
social network analysis to a setting characterized by symdus interaction in small
groups, which is an unusual scenario for social networlethasudies.
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Additionally, we used this case to test the capability of SB¥ito represent social
networks based on synchronous interactions on a directoulation interface, instead
of the asynchronous interactions on a shared folder wodespsed in the two previous
cases.

Evaluation design

Taking into account that this case did not apply to an autbégdrning scenario, the
evaluation experience was designed as a set of controbtsl tEhese tests were per-
formed in a single session with six volunteers. They wereothiced to the main
features of the application before the tests started.

Four laptops were used to carry out the experience. The sditmped the par-
ticipants to see each other while their screens were hidalethé rest of the players.
Twenty games were performed overall. The session was viglearded in order to
allow for a detailed observation of the puzzle resolutioocesses and of the possible
face-to-face interaction among participants.

Main results

The analysis of the videotape showed that participantsirerdailent and focused on
their screens. Thus, the interaction was only mediated &g timputer, and it should
be studied by the analysis of the data logged by the appitati

Data from the logs were processed by SAMSA, yielding simplgiad networks
representing the links between a user that manipulatedce jgied the one that had
placed the piece on the shared panel. The sociograms rapings¢éhese networks
provided a clear view of the interactions that happened gntimmactors in the process
of solving a puzzle. This observation led us to detect theipésuse of the sociograms
to provide feedback to the users (either the teachers otukersts themselves) about
the interactions among the group while solving a problem.

Following a standard principle in social network analyS8&MSA did not draw
the self-references. However, in this case, we observadhbse self-links were quite
frequent in the experiments, and meaningful to understhacgtocess of the puzzle
resolution. This led us to a second observation regardiagtssibility of including
self-references in the analysis of learning scenarios.

Lessons learned

This experience confirmed that the method, as it is globadfinéd, cannot be applied
to these kinds of restricted experiences, as participaspgcts of learning only arise
in authentic learning settings. Although this fact was kndwefore the application of
the method, the case serves to illustrate it and define meaglglits limits.

On a more positive side, the experience served to assessithglily of SAMSA
and of the social network elements defined in the method. Teyd be applied
to study the synchronous interactions from a direct maatmn interface provided
by theMagic Puzzle which have rather distinct characteristics than the asymdus
interactions on a shared folder of BSCW.
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The experience also raised the hypothesis that the inf@mptovided by the so-
ciograms could help to support the self-regulation of thelshts while they are col-
laborating to solve the problem (in this case to completeptizle). This hypothesis
is part of our current research work towards the definitiomt#raction analysis meth-
ods able to adapt to different needs, and thus, to providerdift functions (Marcos,
Martinez Dimitriadis, 2005).

Moreover, we found that including self-references in thei@grams (e.g., an actor
corrects his previous actions) could be relevant for séveasons. First, they can give
an idea of the individual progress of an actor (e.g., he ig deubtful about where to
place a puzzle piece). This is important to provide feedlba¢ke actor, for regulation
purposes. Moreover, if interaction with other actors hayspiarough other means, a
self-reference can actually be seen as an interaction éameone tells a student to
move certain piece, and he does so). Interestingly, soetalark analysis techniques
tend to ignore these self-references, as they are not ngfahim most of the scenarios.
Thus, we may conclude that the use of social networks for atipg students self-
reflection requires a change in the way they are usually psstkto be able to show
and analyze the self-references.

Main findings and reflections

This section summarizes and elaborates on the resultshetdtfiom the validation
process carried out by means of the three case studiesliEgsarithe previous section.
We will focus on the properties we wanted to assess from #réaft the process, i.e.,
the adaptability of the method to new environments; the @mpateness of the social
network analysis elements defined for the method; and itsierifty. Additionally,
some concrete aspects that have emerged from the casessnilibe also briefly
introduced.

Generality of the mixed method

The mixed method was defined as a flexible framework that has &dapted to the
scenario where it is applied. One of the main goals of thiepams the validation of
the method regarding its capacity to be applied to settifigistinct characteristics,
which include the type of learning scenario, the type ofrixtdons with respect to
time and location, and the CSCL system that supported theriexee.

The three experiences show that the overall proposal ibflexit can be configured
to study different evaluation objectives and used in diffé¢renvironments. TheA-
UVA experience showed its suitability for face-to-face sgtiwhere the evaluator is
able to observe the participants and interview them, as m@agase in th&€A-UVA
case study. ThalB-OUC served to help us analyze the restrictions or new aspedts tha
could be added to the evaluation scheme when applied to [stande settings and
when performed at the end of the experience.

Regarding this aspect, one of the main findings fromAlBROUC case was that
the fact that the method was applied to a distance settingatigresent a problem, as
most of the proposed sources of data can be collected byavirtaans, for example,
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by virtual questionnaires or interviews, or by inspectihg evolution of the shared
workspace during the process.

On the other hand, the fact that the evaluation inAlB2OUC case was applied at
the end of the experience meant that many of the analysisiplés could not be met,
such as the study of the evolution of the experience. Thisctise study helped to
stress the importance of performing longitudinal evabragiand following the whole
process from its beginning (or better, before its beginningil its end. It is evident
that if the objective is to provide formative correctiorise tevaluation has to be done
in parallel with the course. But even if the mixed method isdufor a deep study of a
whole experience it should flow in parallel with the expecienwhich is the only way
we can adapt the evaluation to the emergent issues in thealyafocess that has been
proposed.

The generic social networks could be adapted to represaningful relationships
for the three cases, and SAMSA has shown its capacity to tao€nalyze inputs of
different nature, like the asynchronous interactions oneael folder workspace from
BSCW (CA-UVA and AIB-OUC cases) and the synchronous interactions representing
actions on a direct manipulation interfadéagic Puzzle case). Although not shown
in the examples provided in this paper, SAMSA can analyza ftam other sources,
like sociometries or interaction maps from observationartvez , 2003a). The tool
also allows the user to customize the network by selectiefuliparameters, such as
the period of the analysis or the actors that will be repreesgskim the network. These
parameters have been very useful to allow SAMSA to be adapthe particular needs
of each study.

On the other hand, thdagic Puzzle case has also helped to clearly set the limits
of the method, which only makes sense when applied to authieatning scenarios
where the tasks are open and there is place for an evolutitreafubjects’ ideas and
attitudes towards participation.

Efficiency of the method. The trade-off between efficiencgamglete-
ness

The application of the method to the authentic learning adea showed that the com-
bination of the different techniques defined in the methddrsfa more efficient pro-
cedure than a pure qualitative analysis approach. The addttols that support the
process also play a fundamental role in the improvement efintiethods efficiency.
SAMSA allows for automatic and transparent social netwaidgsis processes, which
would be very difficult to perform manually or with the suppof a generic social
network software package, and Quest gives the evaluatoahiliey to avoid all the
mechanical steps typical in questionnaire processingouttiosing any flexibility.

However, the method is still very complex and resource delingn This is mainly
due to the need to analyze meaning and content, which is &goesce of the theo-
retical assumptions of the situated approach adopted bgrdposal. Although there
are several attempts to provide automatic language ardbais, the current state of
the art in this field does not meet the needs of this approach.

Therefore, the focus of current work to facilitate the usthefmethod relies on the
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definition of lightweight itineraries that explain how toagat the method to available
resources. These itineraries may not provide the samedédelpth of the full process
that is proposed here, but they can still be very helpful fonitoring groups interacting
in authentic settings.

Issues related to Social Network Analysis.

These experiences have allowed us to test the capabilityaidlsnetwork analysis to
support the study of the structure of groups at differerglecommunity, small group,
individual). Moreover, they have confirmed the appropriass of the restricted set of
indices and social network types defined in the mixed metodhfe study of these
properties.

The experiences have shown the possibility of using soefalork analysis, com-
posed of data from different sources and of different natuzembined with the com-
plementarity of the information given by the numerical irele and the sociograms
visualization of the networks, to not only confirm the infation provided by the dis-
parate sources, but also to use that data to complement trestaad extend the study.

Some emergent results have also arisen from the studieghkkneed to adapt the
standard social-network procedures to the particular :éeédearning environments,
such as the need to include self-references in the repeggenof the networks, and
the hypothesis about the potential use of social-netwoatyais to support students
self-reflection, which emerged from tiMagic Puzzle experience.

Globally, the cases have confirmed that social-networkyaisals an appropriate
approach for the study of the structure of the relationsmp€SCL contexts, even
with the restricted set of social network elements definedto method. This is an
important result, as the simplicity of these elements isetgd to facilitate the use of
these techniques by non-expertsan important feature tolettae generalization of a
particular method.

The participation of the teachers and the students in théuetian.

The evaluation experiences show clearly that the role di batdents and teachers in
the process of evaluation is fundamental for its successhdiCA-UVA experience,
teachers participated actively, providing for the triaiagjon of the results and thus
increasing the reliability of the whole process. TAB-OUC experience reinforces
this result. The final intervention of the tutors confirmingdiscarding part of the
partial results has been of great help to leverage the gudlihe analysis. However,
this case study could not yield definitive results regardimg study of participatory
aspects of learning, mainly because it was not possiblenttacbstudents in order to
include their perspective in the analysis.

The aim of the method is to be usable by end users, like teadbkowing an
action-research paradigm or practitioners who apply agegiaal innovation and want
to analyze its results. Regarding this point, the casesrawéded partial evidence that
the method and the tools that support it are understandabléailitate evaluation by
non-experts. A systematic evaluation of these claims isstedrried out in order to
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confirm them or to detect what aspects of the proposal nedtefurefinement in order
to meet this goal.

Conclusions and open research issues

This paper has described and discussed the applicationiskafavaluation method to
three different CSCL scenarios in order to assess how gearadt@ffective the method
is for supporting the study of participatory aspects ofriéay.

The CA-UVA case allowed testing the overall approach of the method sperie
mentation with different combinations of the basic datarsesiand analysis methods.
The case showed the suitability of all of these elementsherstudy of participatory
aspects of learning. Th&B-OUC case has shown that the method can be adapted to
an external scenario and helped to analyze the appropesgef the different social
network elements defined in the framework. Finally, Bheyic Puzzle case helped to
define the scope of the proposal regarding the type of legusdenarios to which the
method can (or cannot) be applied. Taken as a whole, the tiasss have served to
confirm the flexibility of the method, and also to define sonwuhements for its ap-
propriate use, such as the need of the participation of trdests and the teachers in
the analysis.

Moreover, the experiences described in this paper canibaterto the promotion
of the use of mixed-evaluation methods in CSCL, as they deogpecific examples
of how these methods can be applied in this field and show thefite that can be
obtained with them. In fact, the reported case studies cortfie general properties
claimed for the mixed-method approach, especially thetfatit provides for flexi-
ble frameworks that can be further configured with regarch#ounderlying research
guestions (Johnson Onwuegbuzie, 2004).

In fact, two complementary uses of the method have been wdséom the ap-
plication of the method to the three case studies. The fisi®the use of the overall
method as it was originally defined for the study of partitdpp aspects of learning.
The second has emerged from the experiences, and constbis vée of the social-
network techniques and tools as monitoring tools to supgathers in their daily
work. The first use of the framework requires the method tofdg@ied to authentic
learning settings, where evaluation questions relatedtigpation in and belonging
to a learning community are meaningful. The appropriatenéthe mixed method for
this purpose has been validated by its application taCheéJVA case reported in this
paper and the studies described in (Mat , 2003a) and (Mdrtez , 2005). Regarding
the second use, the experiences reported here have prgadia evidence that the
social-network techniques and tools are able to provid&utsgormation that allows
teachers to monitor the activity in their courses and inelsdort and medium-term
formative corrections. This finding needs to be formallytdds and is in fact part of
our current research work towards the design of adaptaldeaiction analysis tools
(Marcos , 2005).

These two complementary uses of the method can be viewed@assadguence of
the flexibility of the mixed-method approach to adapt notydol different CSCL set-
tings, but also to different evaluation goals. Indeed, tireethmethod has also served
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as the basis of a new proposal of a generic framework for takiation of CSCL ex-
periences. This proposal consists of an evaluation framewomposed of a skeleton
and a set of guidelines that aim to support evaluators in idefitheir evaluation pro-
cedures. The skeleton provides a set of elements that muakée into account in a
CSCL evaluation, while the set of guidelines complemensitedeton by suggesting a
set of itineraries to be followed depending on the evalughiarposes and the resources
available. The framework has been described in (?) and itriently being applied to
several case studies carried out in the context of a Européearning project.

Regarding the efficiency of the method, our experience idyampit shows that
the combination of analysis techniques defined in the mixethod helps to focus on
salient aspects of the processes being analyzed, and tbuslgs for a much more
efficient approach than a pure qualitative study. This agioh partially challenges
the statement by (Johnson Onwuegbuzie, 2004), who cosdiugrthese methods are
more time consuming than mono-method approaches.

The software tools proposed with the method have shown togrlamportant role
in improving the efficiency and the generality of the methbist, they have enabled
the data collection and analysis techniques needed to catthe studies. Second, the
experiences reported in this paper have shown that SAMSAplcable to different
CSCL settings with distinct types of interaction data. Thésibility was due to the
fact that SAMSA accepts a generic data input able to reptes#erent types of inter-
action. This generic input is based on the proposal predent@artinez , 2003b). In
fact, the definition of a generic model for the representatibthe interaction, share-
able between different CSCL and interaction analysis taetgild provide for an easy
reusability of these interaction analysis tools in diffar€SCL environments. This is
part of our ongoing research within a Network of Excellené¢he IST Technology
enhanced learningrogram of the European Union (?).

In addition, another interesting research topic suggelsyethe experiments de-
scribed in this paper is the adaptation of SNA indicatorstantniques to the particular
needs posed by CSCL, like the need of including self-ref@eiin the representation
of the social networks. Recent research in the field alsortegimilar approaches
(see (Reyes Tchounikine, 2005)). Another emergent resuhié idea of using the
social-network elements defined in the method not only fppstting teachers in their
evaluations, but also for supporting students during tbellaborative activities. In
this line, we are currently working on the adaptation of SAM® meet the needs of
different user profiles (Marcos , 2005).

Finally, the empirical work produced important resultsaneting the social aspects
that influence the success (or failure) of collaborativeree in authentic scenarios.
These observations could lead to the definition of the chewiatics of the desired
teacher and student profiles. These features might haveitw@asfluence on the
accomplishment of learning goals in CSCL settings, andefoee they can play an
important role in the design of future training programskoth teachers and students.
Underscoring this importance, a research project is ctiyrender way with the pur-
pose of refining the initial definition of the profiles preshin this paper.
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Legends

1. The proposed mixed-evaluation scheme: Data sourcelpdwbgy, timing, and
analysis tools. Arrows show information flow paths.

2. Sociograms of the “indirect relationships” networkstet beginning and at the
end of the course. The node shapes identify the differertbmers and the
teacher.

3. The mixed-evaluation scheme adapted toMiB=OUC case study. Only the data
sources that were actually used are depicted in the figure.

4. Sociogram representing the creation of objects duriegctiurse in classroom
CL1. Folders are represented by squared-shaped nodes atddaets by round-
shaped nodes. The labglsx stand forphase number x.
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Captions
1. Main characteristics of the three case-studies intredurc this paper.

2. Normalized centrality values for the indirect relatibigsnetworks in the phases
of the course. Only a selection of the students is repredente
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