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Abstract: The definition of appropriate interaction analysisthods is a major research topic in
Computer Supported Collaborative Learning. Analysigthods can be totally or partially
supported by computer-based tools that provideb&ater and more efficient analysis processes.
The current research in this field shows that niggraction analysis tools have been based on
unstable prototypes, and are highly dependant efetirning environments and research goals for
which they were defined. As a consequence, it ispossible to use them in authentic CSCL
settings with real users. The goal of this EuropBa&search Team therefore is to utilize the
synergies of experience in manual interaction aisywith computer-based analytical methods. In
this article we present an approach that embedsatdized computer-supported techniques into a
semi-formal analysis process model which can Hzedi and adapted in a flexible way according
to the cases and environments to be analysed.

Introduction

The definition of appropriate interaction analysisthods is a major research topic in Computer Stigo
Collaborative Learning (CSCL). These analysis mashsupport the understanding of collaborative liearn
activities. Such an understanding is the basighfose functionalities that might be offered by amanced CSCL
environment, including, for example support fordgnts' and teachers' self-regulation, teachersrsigion tasks,
the generation of feedback and the design of iostmial support measures for enhancing collabanaskills, as
well as the assessment of learning experienceduatictr data gathering. All these functionalitiee anportant for
the design of enhanced learning environments tbdiayond the communication and information shasagport
that current CSCL tools provide.

Analysis methods can be totally or partially suppdrby computer-based tools that provide for bettet
more efficient analysis processes. The definitibthese computer-supported analysis tools is ditrguenore and
more researchers, but current research in the feelthainly based on unstable prototypes appliedsatated
experiences (Soller, Martinez, Jermann, & Muehledkyr2005). As these prototypes are usually noigdes for
general use beyond the scope of a given reseagjbcprtheir usability is normally very low. Theoeé, it is
necessary to work on analysis tools that can bdiembgasily by different real users in differentttantic
collaborative learning settings. This entails &lse cooperation between researchers in collaberd¢iarning and
computer scientists in reifying the expertise ofrlam analysts as computational representations.

The overall aim for elaborating an analysis proaesdel common to researchers in the field of CSCloi
reach a higher degree of generalization and corbpigyaSuch a common framework would support theegrated
analysis and the standardized exchange of datass@oalysis methods, tools, research teams, amdiniga
environments. In addition, such a standard anajysisess model would enable us to systematicalgpeoe the
outcomes of individual studies as well as the neteanodels themselves in order to improve the resedesign.
Still, the proposed framework is intended to beifile enough as to consider qualitative and contaxdifferences
of individual research groups.

The CAVICoLA Process Model

The common analysis process model has been defrioedfour empirical research designs which have
been conducted by four different research group&enmany, Greece and Spain (Martinez, Dimitriadiémez-
Sanchez, Rubia-Avi, Jorrin-Abellan & Marcos, 200&ier, Spada & Rummel, accepted; Harrer, Zeini &kiiart,
2006b), one of them conjointly between two reseaeeims (Harrer, Kahrimanis, Zeini, Bollen & Avoyr06a).



These teams collaborated on the conceptual anditethintegration of their research approacheshenEuropean
Research Team “Computer-based Analysis and Vistadiz of Collaborative Learning Activities”(CAViCA)
within the Kaleidoscope research network. A graphaverview of the combination of different anafysnethods
and their facilitation by a unified data format (€&€oLA Common Format) can be seen in Figure 1.

.
Data follows standards
Captured Data Captured Data fem mm e= o oo common Format

Seamentad Data Segmented Data

Apply Rating Guantitative Measuring

Rated Data Quantitative Indices

Analyse Statistically

Analysis Data

>

Qualitative Coding |

Annotated Data Annotated Data

Analyse Processing - | )
(Analvse Qualnallvel\f) (ﬁ\nah{gg Statistically

Analysis Data

Analysis Data Analysis Data
Visualize Data

Wisualisation

Interpretation

Visualize Data

Wisualisation

Interpret

Figure 1: Graphical Representation of the CAViCoL A Process M odel

The left side of figure 1 shows the generic procesguence which has been used within the European
Research Team. On the right side the CAVICoLA pssamodel combines several quantitative approachies, as
interaction analysis of the participants’ actiongiine, analysis of group structures in learningqownities (Social
Network Analysis and statistics; Harrer et al., @0Martinez et al., 2006), and a rating schemeaf®essing the
quality of the collaboration process (Meier et atcepted). This is complemented by qualitativehods, such as
content analysis, observations, questionnairesisfggoups and category building (Harrer et al.,620Martinez,
2006). All these analysis methods follow the clealsiprocedure ofdata capturing, data segmentation,
preprocessing (e.g. annotation and measuring), qualitativeisttedl and social networknalysis, and potentially
visualization to supportinterpretation. The overall approach follows the classical idE¢he triangulation of results



(Denzin, 1980). Since the interpretation of theeegsh findings is important in the refinement af firocess model,
the feedback loops facilitate the incremental asmécthe model, such as the iterative cycle proosghin
Grounded Theory (Strauss & Corbin,1990) for qualitaapproaches or the building of indices (Inghelhal977)
for quantitative designs. For example, the annatagprocess described in Harrer et al. (2006a)ssdan iterations
from open coding to annotating data, which was $edumuch more on related studies by others (e.ga@ardena,
Lowe & Anderson 1997) as well as internal discussibetween the research teams in Germany and Greece

To facilitate the flexible combination of differergnalysis tools during the process, we defined a
standardized data format that captures the relanémtmation of collaborative learning activitiebhis allows the
analysis of several types of captured data, suctiheslifferent learning environments used by theneas, e.g.
Synergo (http://www.synergo.gr), FreeStyler (hftpww.collide.info), Discussion Forums (e.g. phpBBSCL-
Synergeia shared workspaces (http://bscl.fit.frafehde/), with the same interoperable set of aialyools.
Among these analysis tools are applications fomgtnaitative coding of observation data capturedioieo, for the
generation of logfiles capturing user interaction€SCL systems, and for gathering sociometric .dele logfiles
captured are also used for replaying, interpretarg] annotating collaborative workspace activitibgs has been
done in previous research of the partners andrigmtlly used in another European research proj&BBNAUT
(IST 027728) that uses the standardized data fotmatipport the moderator of electronic discussiananalysis
and annotation.

Perspectives

In future work we plan to conduct multilateral acrdss-national studies between the partner sittsntti
use the proposed analysis model for CSCL activitied take advantage of the standardized data fofonat
interoperable and flexible usage of diverse analymols. This will also facilitate further evaluati of the model
that can lead to its further refinement. Some phase¢he model, like the analysis and visualizafirases which
depend on the interoperability of tools that previautomated analyses, can also be further forndhlizenore
detail. For instance we are working on approacbeshfe visualization of the dynamics of social natks and the
graphical representation of dimensions of collatieegorocesses using semantic differentials.
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