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Abstract: The goals of this paper are twofold: (1) to deni@te how previously published
data can be re-analyzed to gain a new perspectiv€SCL dynamics and (2) to propose a
new measure of social cohesion that was develdpeddh improvements to existing analytic
tools. In this study, we downloaded the Simuligoepas from the publicly available Mulce
repository. We improved the Knowledge Space VizealiKSV) to deepen the notion of
cohesion by using a dynamic representation of goaias. The Calico tools have been used
and extended to complete this cohesion measure nayyzang lexical markers. These
complementary analyses of cohesion, based on clgés and communication intensity on
the one hand, and lexical markers on the other ,haiffiek more detailed information on the
communication intensity and structures, and theitipos of their participants. They
particularly show strong convergences that werevisitble in the previous analysis.

Introduction

Because of their complexity, authentic learningezignces are hard to replicate. This makes compaasd
validation of research tools, methods and resultsur CSCL field difficult. Research collaboratibas been
well advocated by Chan et al. (2006) in the contéxtechnology Enhanced Learning:

There is urgent need of putting together complemenstrengths and contexts and
combining our insights as rapidly as possible tokena greater impact and further
elevate our research quality at the same time. &ebegenerally has had a small
voice in national educational outcomes; we can kpleader if we speak together.
(Chan et al., 2006, p. 21)

This issue has been addressed by various projathave been concerned with data sharing within
communities of researchers.

Data sharing

In the research data sharing perspective, the BedaWetwork project (2010) described by King (908Fows
why datasets have to be made available, or at Idastified and recorded as persistent, authorizeu
verifiable data. When connected to a traditiongbgrapublished in a journal or a conference, sudhata
publicationwould increase the value of the article and ofrtiated journal (or conference proceedings).

For the Intelligent Tutoring System (ITS) fieldetPSLC DataShop (2010) presented by Koedinger et
al. (2008) provides a data repository includingadsets and a set of associated visualization aalyss tools
in order to evaluate the action/feedback interadbietween learners and (virtual) tutor tools.

In the CSCL community, the DELFOS framework (Os2@00; Osuna et al., 2001) provides an XML
based data structure (Martinez et al., 2003) fdtaborative actions in order to promote interopdigb
(between analysis tools), readability (either farman analysts and automated tools) and adaptaldity
different analyzing perspectives. Some of thesbaastjoined the European research project (JEIRPelA
Interaction Analysis and reported in (Martinez &f 2005) a template describing IA tools and a camm
format. This project focused on technical inter@pdity in order to be able to apply any tool ory aiata.

A major project has been initiated by the Virtuahtkl Team (2010). Multimodal Chat sessions (from
the Virtual Math Forum) have been collected andrethaamong numerous (28) researchers coming from 11
countries, 18 institutions and 8 different reseafigiids. Every collaborator applied his/her own Igsis
methods and tools processing these interaction idateder to see what came up. The result is repoirn
(Stahl, 2009). The same data set has been usefbaksdVorkshop at the CSCL2009 conference.

CSCL environments are capable of recording vastuamsoof data that represent both content and
process. With the explosive growth in the use 8CC environments we are faced with potentially mdata
than can be analyzed. Various projects offer thesipdity of re-using data but few studies repont the
productive re-use of CSCL data.

The Mulce project (Mulce, 2010) developed a platfdo share learning and teaching corpora. This
new possibility should deepen our understandingedf contextualized situations and hopefully bettalidate
tools and have a greater impact on the real wofl¢collaborative online) learning. Even if more th@5



complex objects are already publicly available lois tepository, there is still no evidence of prctike re-use
of these corpora. The purpose of this paper ikdovshow productive such a re-use can be.

Revisiting Social Network Analysis with new capabilities

Social interactions are an inherent aspect of ceengupported collaborative learning (CSCL).
Considering participants as a social network (Wetiir2001) provides a framework that can help ugrstadnd
what are often complex patterns of interaction.ve®a& studies have used techniques from social or&tw
analysis (Wasserman & Faust, 1997) to examine mpattef interaction among CSCL participants (de Laat
Lally, Lipponen, & Simons, 2007; Liao, Li, Wang, &g, & Zhang, 2007; Martinez, Dimitriadis, Rubia,
Gomez, & de la Fuente, 2003). Nurmela, LehtinerRalonen (1999) suggest that social network anabzsis
provide useful tools in situations where traditiprstatistical methods may not be suitable or wtibegr use
may obscure interesting results.

Wang and Li (2006) provide a brief history of sdaiatwork analysis and its application to CSCL.
They trace the development of SNA from the earlgQ9through its growth in popularity in the 1970l déts
emergence as a methodology in the American Evalugiissociation's conference program in 1998. $ocia
network analysis is often concerned with the daiaaf individuals' social position or role (Pattig 1994). To
this end, a variety of measures have been propoBbdse measures include indegree, outdegree, detess,
density and cohesion. Cho, Stefanone , and Gai2jabsed two centrality measures to test variogotheses
about the peer behaviors in response to an actmtsality in a CSCL community.

Aviv, Erlich, Ravid & Geva (2003) combined the usesocial network analysis to determine cohesion
(through clique analysis) with manual content asialy They found that although maintaining highreeg of
cohesion required substantial effort on the papaoticipants, such groups were characterized @ly phases of
critical thinking. Martinez et al. (2003) similarombined qualitative analysis of content with abcietwork
analysis.

We were interested in re-examining a data set tiadt been previously used for a social network
analysis. Reffay & Chanier (2003) analyzed thed&t described in the next section in terms oésiaim. The
goals of this paper are twofold: (1) to demonsttaiw previously published data can be re-analyaeaghin a
new perspective on CSCL dynamics and (2) to proposew measure of social cohesion that was dewlope
through improvements to existing analytic toolsteAfproviding a description of the data we deschibe an
existing tool was modified to facilitate the devyefeent of a more sophisticated measure of cohedibis.
analysis (based on cliques) is compared with a ¢etely different method using lexical markers.

The Simuligne data re-used
Simuligne is a distance French as a foreign langl@ ning situation, which has been used as axpetation
in 2001, in a trans-disciplinary research projéotthis Simuligne learning situation, the globainaiation
method was generally used for intensive face-te-flamguage learning courses. It has been adaptéusto
extensive online learning situation in paralleMifbasic groups. Distance was the rule: everybodikeebat a
distance; none of the learners had ever met b&oneligne.
We count 40 learners (English adults in profesditnaiing, registered at the Open University, UK), natives
(French teacher trainees from tbaiversité de Franché&omté, Besancon, FR), 4 tutors (teachers of French
from the Open University) and one (French) pedazgigioordinator. All agents were dispatched intar foasic
learning groups, namehAquitanig LugdunensisNarbonensisand Gallia. Each of these groups counted 10
learners, a couple of natives and one dedicateat. tluring the whole period, the special space mhme
“Formateur$ was dedicated to a meta-level of monitoring fue 4 tutors, 10 natives and the coordinator.
Three groups out of four achieved the simulatiohiciv is a high ratio in distance- learning. On May,
the 31st, thd.ugdunensiggroup broke up and two of its most active learngese transferred té\quitania
group. The whole Simuligne learning session produté&31 086 characters in communication tools: rforu
(57%), e-mail (27%), chat (15%) through out theadib groupsAquitania Gallia, LugdunensisNarbonensis
plus 2 other discussionsormateursandMonde
The Simuligne data was recorded as a corpus anddslom the Mulce Platform since 2009. In this
study, we focus on the forum exchanges in the f&lmasups only and pay attention on the period teefbe
Lugdunensigiroup broke up, i.e. from April the 3rd to May tBist.

The Knowledge Space Visualizer

The Knowledge Space Visualizer (KSV) is a softwawel that was originally developed to facilitateeth
exploration of social and semantic networks in dadlected from online discourse environments (@ug
Teplovs, 2009; Teplovs, 2010; Teplovs & Scardamalf07). The source code is freely available
(http://code.google.com/p/ksv). Sha and van A@B09) and van Aalst, Teplovs and Sha (2010) haeel the
KSV to investigate the relationships between stmattnetworks of documents (i.e. relationships Hase



replying, referencing, and annotating) and the sgiméinks between those documents. In the cursardy the
KSV was modified to allow the representation ofiablinks between authors from the Simuligne da&ta s

For the purposes of conducting a social networlyaisaof the Simuligne data, a relationship between
authors was established if an author had read #ingosiade by another author in the online forumhe T
strength of the tie between two authors was basethe number of postings read. The relationshipsew
symmetrical. For example, in the case of two awthéuthor A and Author B, they were the sum of the
number of posts made by Author A that were readhor B and the number of posts made by Authohd& t
were read by Author A.

The Knowledge Space Visualizer differs from othemenonly used social network analysis software
such as UCINET (Borgatti, Everett, & Freeman, 20@2)that it facilitates the manipulation of various
parameters such as dates, authors, and layoutpa@€ular importance is the ability to manipulatgrious
thresholds. For social network analysis, the thoksthat determines whether two actors are lirtkgd tie can
be manipulated. In previous work with the datausetd for this study, the threshold was 10 intéwast That
is, actors had to have interacted (by reading edlobrs' postings) at least 10 times for them tadrsidered
linked. The KSV allows the linking threshold to basily adjusted to any value from zero to the mamxn
number of interactions between actors. Maniputptime linking threshold allows the user to investégthe
nature of the social network at varying levels ofmenunication intensity. The KSV also allows thesiab
network to be examined for any given date. Formigoses of this study, the social network wasictamed to
be cumulative from the beginning of the course.

The KSV, when used in this exploratory fashion,0o&8 the user to freely manipulate the
representation of the network. By doing so, ther ean find interesting patterns within the netwstkictures
and then conduct additional manipulations of thesentations.

Calico tools to analyse computer mediated discussions

The Calico platform (Calico, 2010) was developeddiaring and analyzing discussion forum objectig &t

& al. 2009). Calico is a shared workspace that pses several ways to display the contents of anforu
(ShowForum), to compute quantitative and qualigatimdicators about authors, interactions and topics
(Authagora, Volagora, Colagora) and to offer newysveo display global or local information aboutaum
(Anagora, Bobinette). For the purpose of our anglyshich focuses here on specific lexical markeéhg
Colagora and Bobinette were used to give both géaed local measures and views on the utterarfabese
markers.

Colagora allows the user to build up lexical topusfined with lists of words (or regular expressip
taken from the messages and then to explore thenfthrough these highlighting filters. Colagorapthys
word occurrences and highlights every matching vadrithe forum with the colour linked to the topic.

Bobinette was developed by Huynh Kim Bang and Bardl (2005) to facilitate reading large forums
with usual interfaces. Bobinette displays a forumaogrid where the threads are drawn on horizdimea$ and
days of posts are indicated in columns. Bobinettmputes statistics about word topics for each pesth
thread, each day and the whole forum. The contkat selected post can be displayed with the topcds/
highlighted.

Results

Our exploration across intensity led us to the doperiphery model of (Borgatti & Everett, 1999)damore
specifically the Freeman star (Freeman, 1979),foe.a given threshold: Who is at the center &f star? Who
is a branch of it? Who is not connected?

Social Network Analysis using KSV

KSV gave us the opportunity to observe these phenanacross all the possible intensity values,
observing cliques formation along this dimensiomhis star shape was chosen because it occurs ih mos
situations and shows the most central actor indibeussion. This characteristic threshold is eyattlinking
threshold unit more than the threshold that yighasfirst 3-clique(s). The maximum level of a 8ake shows
the maximum intensity of interaction for the tristhd we know that this is much more interestingdiaup
cohesion and collaboration than the maximum intgrisetween any pair of actors. The "star" shapebs an
thresholds for each group are shown in Tables 1 & Be period of the study is bounded by the stgrtlate
and the date of official closure of theagdunensigroup.



Table 1: Star shapes and thresholds for 3 basiduvedtioning groups for the first 8 weeks of thien8ligne
learning session.

Narbonensis

Star (threshold) Aquitania

Star shape Y Iy Nz
Py e Nno‘m
e A GHD‘M) 1) NI, |e)’

10 - G\s‘ls) Nig ghis)

sy e
ol A oy N7 A7)

Intensity (threshold) 129 36 49

Nb of branches 4 7 7

Who is the center? Tutor Tutor Tutor

Who is around? 4 Learners 5 Learners, 2 Natives  edriers, 2 Natives

Table 2: Star shapes and thresholds for the brakingroup Lugdunensis and non basic groups, ddn@dirst
8 weeks of the Simuligne learning session.

Star (threshold) Lugdunensis Monde Formateurs
Star shape e e

o e

i e :A‘
Intensity (threshold) 77
Nb of branches 4
Who is the center? Tutor Al5 (Learner) Coordinator
Who is around? 8 Learners, 3 Natives 2 L, 1 N,drdimator 4 Tutors, 1 Native

In tables 1 & 2, we can observe that:

Each group show a single well formed star (with entian 2 branches);

Among the 4 basic group§allia and Narbonensisare very similar and\quitania and Lugdunensis
very different. These comments are equally trugtfershapes, the center and the thresholds;

The center of each of the 4 basic group’s stahéstttor. The center for thé=6rmateurs is the
coordinator. However, the center of thddndé€ is a learner;

Aquitania’sstar is the only one where no native appear irsthebranches;

The threshold value is a good indicator of therisiy of the exchanges between members for each
group. Extreme’s values are frdmgdunensiandAquitania

On Figure 1, we show 4 curves (one for each basiom. The vertical axis represents the intensity
and the horizontal one the maximum size of cligiée first point ofAquitania’scurve is (k=3, intensity=128).
This means that the highest intensity reached pyBatlique inAquitaniais 128. Remember that a k-clique is a
graph with k fully connected nodes. We can seetti@talue of the star’s threshold (of tables 1)&s2he top
of the curves for each group. This particular daagrdoes not indicate precisely which actors areliued in
these cliques, because its purpose is to compargrtups.
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Figure 1la & 1b: Maximum intensity of exchange faclke size of cliques on the 4 basic groups.



In order to get a more precise view of these cufaek-cliques with k5, the scale of intensity has
been changed from the left part (1a) to the rigit fiLb). We can observe that the intensity ofAheitania’s
internal kernel (up to 4-cliques) is twice greafesin the bestNarbonensiy of the other 3 kernels. Up to 7-
cliques,Aquitania shows the greater intensity. But for bigger cligk>7), Gallia’s intensities dominate the
graph. This clearly means th@gllia’s exchanges where reasonably high in intensity hghged much more
members tharquitania Another interesting value is given for 9-cliquekere Aquitania’s and Narbonensis
curves (that are very high on fig. 1a) become lothan theLugdunensione as if the very high number of
exchanges between the core members were discogrémgirperipheral members. The more reasonable amoun
of communication between core membersGidllia seems having kept more members in. The shape of
Aquitania’s and Narbonensiscurves are very similar (especially on fig. 1iey start very high and decrease
rapidly. Lugdunensigurve has exactly the opposite characteristicsGaitia’s curve is between both of these
shapes.

Finally, this analysis of cliques and density foe ¥4 basic groups shows that (ljgdunensisliques
(even little ones) have very low density, (2) Aquia andNarbonensiave very similar cliques characteristics
across density: a restricted core very active amy ¥ew communication exchanged in medium and large
cliques. TheGallia’s core (little cligues) shows a lower intensity bhis is the group where medium and large
cligues have the more intensive exchanges.

The next part proposes a study of cohesion basékeosame data, by using lexical markers (provided
by Calico). The discussion will show convergenced discrepancies between SNA and lexical analySis o
cohesion.

Use of Calico to analyze cohesion through pronoun markers

Studying the interpersonal relationships in text@hmunication, Yates (1996) has found that paaicis use
first and second pronouns more often in on-lineusions than in usual written communication. Ttisly
was made by counting personal pronouns. Followiregdame technique, we defined four markers that may
reflect group cohesion: “first-person singular” &Pmarkers (I, my, me... / je, ', me, m’, mon, nmags...),
“second-person plural” (SPP) markers (you, your.vols, votre, vos...) and “first-person plural” (FPP)
markers (we, our, ours... / nous, notre, nos...shtiuld be noticed that in French the second-pepbaral
(“vous”) is different from the second-person siraguf‘tu”).

The Colagora tool computes the occurrences of aaaker and highlights related words in messages
and the Bobinette tool visualizes theses occurseaceong the different threads and periods, givirgtstals
of occurrences by periods and threads.

We first consider the use of pronouns in the messag all groups (Table 3) and their potential
relations with cohesion. Figures from thegdunensigiroup should be considered with precaution becafise
the low number of messages.

The “first person singular” (FPS) markers are vieegiuent as already observed by Yates (1996) and
the percentages are very similar for all groups.

Table 3: Messages and lexical markers in the fagidogroups.

messages % of messages| % of messages % of messages
with FPS (1) with SPP (you) with FPP (we)
Aquitania 348 77% 30% 24%
Gallia 159 81% 51% 20%
Narbonensis 175 7% 29% 25%
Lugdunensis 73 70% 41% 18%

When examining interactivity in discussion grouBsfaeli and Sudweeks (1997) found that 24.5% of
the messages they qualified as “interactive” confast-person plural pronouns, which is signifidgrgreater
than the percentage calculated for the entire carpbmessages (only 9.3%).

Except for theLugdunensigyroup, the three groups have percentages veryasitoi those found by
Rafaeli and Sudweeks. We can assume that the ipartis of these groups are in a rather similarasiba
because they are invited to interact with eachretivethe same group. The lower percentageugfdunensis
can be interpreted as a possible indicator of logreup cohesion (note that the number of messafyésiso
group is also the lowest).

The use of “second-person plural” markers (SPRijfferent among groups and higher in {Ballia
group.

Using Bobinette we can explore which actors andtwinessages contain the most significant number
of markers in different groups. On Figure 2 is auallization of 8 threads of th&quitaniaforum. The FPS
markers are in blue, SPP in orange and FPP inOed.line of the grid stands for a thread, one romaf day.



Messages appear as circles followed by the ocatgsefor each marker with its corresponding coldre T
message posted on May, the"2@isplayed by clicking on the circle, shows thgHiighted words: 3 FPS
(', je), 2 FPP ffoug and no SPPvpug. The horizontal margins of the table cumulate dbeurrences for the
whole thread, whereas the vertical ones make datstfor each day.

view discussion with Bobinette %
Active themes : jg, vous, nous
14/05 17,05 16705 10/05 20705 21408 22/08 23/ 05 24705 25,05 Tatal
SO sl 11403
= OE
OB oL
ar e (= I = 5 s s 16 910
Ol
I B |~
30 "ol Re - Nos villes préférées ﬁ g S 1._, & Z11715
S Message posté par Als — i ¢ S
2001 MR EAEE = 31
= 501
FPour maoi, 'architecture n'est pas si important que les espaces verts; :; '
on peut toujours visiter la prochaine ville pour 'architecture, mais les B
parcs, les arbres, etc, ils sont pour pous qui ¥ habitons. En ce qui B () Toiain) |
concerne 'Uni, J8 suis d'accord, qualité plus de quantité et, §'éspére, el 3] s
aucun grafiti! Pour les spectacles, je propos deux théatres, une stade- ~ S s
auditoriurn {pour en grands), et un petit théatres pour les groupes 2 % L ity
petites, On pourrait également dtiliser les salles d'assembliees des -
écoles, (Et, bien sdr, {ac,AlS,Marja) , il nous faut un cinémal) it 400 ch
{ac,Ale,Mia) *** Info_author**** [ac ale,learner,Open J
University female,41) B -
: ¢ i Flofa] |
tei2 301 443 110 513 6163 382 (2262 1513 000 Total
14705 1705 18705 19/05 20405 21705 22/05 23705 24705 25,05 Total
&0 46 13

Figure 2: Visualization of 8 threads of tAquitaniaforum with Bobinette.

Looking more closely at the number of message®éch actor, we found that the 3 well functioning
groups counted more messages (from 159 to 384atledist 50% of messages posted by learners. Gaalyer
Lugdunensi®nly got 73 messages and only 36% of them wereddsy learners. The part of messages posted
by natives is more important in Gallia (16%) tharguitania(7%) andNarbonensig5%).

Using restriction on authors, Bobinette shows thagditania’sandNarbonensidutors wrote quite the
same high number (80) of FPP (“we”) (only 23 “wefitten byGallia’s tutor). Furthermore, this abundance of
“we” for both of these groups is concentrated i@ thtors messages. Aguitania 58% of the “we” are written
by the tutor. This proportion rises to 72% Karbonensiswhereas it is only 44% fdgallia.

From these results emerges a strong similarity éetquitaniaandNarbonensisthat was not visible
in the previous analysis made by Reffay & Char2€®0Q).

Discussion

As a first result, and if we consider the tools @dton or improvements, we can say that this slgari
experience was useful to increase robustness aithehe initial model for Bobinette (Calico) andSK. In
Bobinette, sub-totals have been added in the mamfirihe output table (Fig. 2) and restriction yhars is
now fully operational. KSV has been more signifitamodified to be able to deal with very differegaphs
(Sociograms of forum members instead of semanstadce between notes of the Knowledge Forum). The
major interest of KSV is still the ability to tunime threshold, but the adaptation to new relatigssh
(unbounded integers instead of normalized cosieésden -1 and 1).

The comparison of group cohesion has been madé@rsame experiment with 2 very different
techniques: SNA and lexical markers. These analgbesved some convergences. They both conclude that
intensity of exchanges (for SNA) or number of mgssa(lexical) are very (too?) low for thegdunensigroup
to be considered. Lexical analysis shows that 8eeaf “we” is similar inAquitaniaandNarbonensigroups,
and both groups also show similar cliques strusta@oss density.

An important improvement has been made on cohesimbysis on the Simuligne experiment (see
Tables 1 & 2 and Figure 1). While the result inff&g & Chanier, 2003) selected a given threshold draw
the cliques only for that value, the KSV allowedimshis study to characterize cliques for all dgngalues.



Conclusion

We have demonstrated that existing data, if desdrilm sufficient detail, can be used with otheridoo
Moreover, we have shown that it is possible to aéajsting tools — which represents considerablenga in
terms of time and money compared with developingoh from scratch — for use with data that they eveot
initially designed to analyze. Admittedly the pess of data re-use and tool modification was soraeehsier
than can typically be expected because the datadetoworked with the tool developer. Nevertheless
believe that such developments will become easidr merhaps even commonplace with the current ttend
openness: "open source" in the case of tools apdr' data” in the case of CSCL data. There arblgres
with openness. For example, institutions may assenership of patents or copyrights associateth witde,
and data may be unavailable for publication assalref stipulations imposed by ethical review mdares.
We see these as challenges to be addressed rahaetsons to abandon this approach.
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