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Abstract. The aim of this paper is to describe the methaglodd solutions made in the studies that are
part of the SHAPE research project. The SHAPE ptajevestigates the quality and nature of virtual
interaction in a higher education context. The wtaitns to find out variables that mediate the pssaaf
collaboration, particularly the emerging processésharing and constructing perspectives in virtual
interaction. For conducting these studies we haxelkbped various methods and models of analysis in
order to gain better understanding of the procésoltaboration in virtual interactiorin this paper, we
will make a review of some of the SHAPE analysighnds used in the series of our studies.

1. INTRODUCTION

Several studies, including our own, indicate that the guafi meaningful virtual
interaction and learning varies (Jarvela & Hakkinen,220#003; Saarenkunnas,
Jarveld, Hakkinen, Kuure, Taalas, & Kunelius, 2000). ®oHative processes are
often over-generalized, and any tools for communicatiwh @rrespondence are
called ‘collaboration tools’ (Roschelle & Pea, 1999)eTdroblem is that if almost
any interaction situation is called collaborativieisi difficult to judge whether and
when people learn from collaborative situations @bourg, 1999; Littleton &
Hakkinen, 1999).

In research of computer supported collaborative learniqgcdly research
methods have been content analysis of networked disossailifferent types of
discourse analysis or quantitative summaries of computeragededatabases.
Some researchers have also used social network anatgdisods to visualize
students’ interaction and roles in computer-supported coldiberlearning. They
report that a social network analysis is an appropnthod for studying structures
of interaction and relationships in a technology baseatnieg environment
(Nurmela, Lehtinen and Palonen, 1999). These methods iof$gght into the
content and quantity of students’ networked discussionsvedls as interaction
structures in a general level. However, these methagsa capable of revealing
the quality of collaborative processes of the network armdwihys, in which
collaborators shape each other's reasoning processdberndo they reveal
individuals’ personal experiences or interpretations. €quently, new methods are
needed to capture the process of collaborative irteraand its contribution to
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learning. Furthermore, these methods should be able tostmuérthe process of
computer-supported collaboration as part of the widerakoobntext of the
participants.

Due to the increased amount of criticism towards metlogétal solutions in
CSCL research, in this paper we will explicate our own outogical approaches.
We will emphasize three critical viewpoints, whichnceontribute to the more
profound analysis of virtual interaction. In this papé&), the main methodological
challenges and needs for current CSCL research arenfgés€2) multimethod
approach in our own series of studies is described, anthé3jelevance of the
multimethod approach is demonstrated through our threedigierspectives to
data analysis.

2. METHODOLOGICAL CHALLENGES

2.1. Contextual approaches

The analysis of CSCL settings should go beyond networkedattion by including
also the activities of various face-to-face commasitinto the analysis. While
seeking after more operational methodological accountscépturing e.g. the
processes of collaborative learning or community-buildimg,should bear in our
minds that the analysis of collaborative interaction oarre isolated from the
context in which it is embedded. Crook (2000) has also chitetthe importance of
analysing ‘narrative structures’ instead of isolatedespeacts. Furthermore, Stahl
(2003) has suggested that individual utterances only make wéhge the group
context and the shared situation. Therefore, it is itapbto consider whether and
when we want to analyse group discourse as a whole lowfohe individuals
within the group discourse. The unit of analysis iswthele activity system of tasks,
artefacts, interactions, symbols, social practicelesrand community of practice,
which absorbs the shared knowledge of the group (Stal8).200

2.2. Methodological complexity

It has become evident that the methodological approadh@SCL research should
take into account various challenges that arise from bettvorked settings and
face-to-face situations as well as from both individuad collective levels of data
collection and analysis. Furthermore, in addition tadbig discourse processes,
there is also a need to get insight into the qualitha$e processes as well as to the
learning outcomes reached. Learning and interaction in G®@Ings is not fully
understood either if we focus only on measured effectsgnéut also the
experienced effects might clarify, for example, engagermatthe collaborative
work.

In data analysis, both qualitative and quantitative appesaas well as theory-
based and data-driven approaches often complemenbterh Qualitative methods
are well suited for examining students’ actions as contkxéghevents because
they can give rich and holistic descriptions as wekmphasize the social settings
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in which phenomena are embedded (Perry, 2002; Miles & Hurerd994). The
use of different methods and several data sets allonetudts to converge through
triangulation, provide complementary views, and allow t&earcher to examine
overlapping and different facets of a phenomenon (Tashakkdréddlie, 1998).
Quantitative methods, on the other hand, can be useéveras purposes in CSCL
research. For example, they can be used for analyzingaqunestes, log-files and
statistics of communication in follow-up settings as wsjlan the basis of this, for
improving the validity of choosing episodes for detagedlitative analysis.

3. RESEARCH CONTEXT

The methodological development presented in this paper iducted in the
research context of an international teacher-trainingseotltat was organized in
1998 and 2001 as part of teacher training programmes in diff€ienish and
foreign universities. The students’ learning task wasotwstruct and comment case-
based descriptions in the areas such as learning contedheorology in education
as well as the change these ideas impose on the tnadliteaching and learning
practices. Different levels of expertise in peer and mmentlaboration were
provided during the learning process in order to apprentigdest learning.
Students used different asynchronous web-based learningoremeints for this
case-based work (Hakkinen, Jarvela & Byman, 2001; Jarvetakkinen, 2002;
Saarenkunnas et al., 2000). On the basis of the firggrdegperiment of the study,
an intervention in the form of a pedagogical model wasgded for the second
design experiment (Hakkinen, Jarveld & Byman, 2001; Jarvélal&inen, 2002).

4. MULTIMETHOD APPROACH AND METHODOLOGICAL INNOVATIONS

Since the current methodologies used in CSCL reseaechoa able to capture the
theoretical challenges focusing on the process of awldion, we need new
methodological innovations and tools both for data ctiecand analysis. In the
series of our studies, we have aimed to increase bottiispeand effectiveness of
data collection. With a process-oriented approach ardext-sensitive methods
different nature of activity and engagement in learningesdrnave been examined.
The special methods applied for examining engagement and enqgeatieffects of
collaboration will be on-line interviews. Also on-éinquestionnairgJarvela &
Hakkinen, 2003; Csikszentmihalyi & Larson, 1987) has been usdieimesign
experiments where students’ situation specific interpogts. (e.g. reasons for
collaboration or the level of engagement) have beersuned during the process of
collaboration. Participatory observation and video datee Hasen collected of
selected collaborative situations where students havewesking in certain virtual
environment. Also repeated measures for collectirgichaformation of students’
background knowledge and experience have been conductederemiffvorking
phases. Continuous data collection includes also computerajed data of
students’ activity as well as of collaboration and aston in virtual environments.
Combinations of quantitative and qualitative researethods were employed in
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the data collection of our studies. Quantitative datludexl: 1) computer-generated
usage of statistics that illuminate the nature, time \aiume of participation (the

amount of messages, replays, frequencies etc.) as asethe distribution of

discussions among the users, 2) survey data on subjeckgirband information, 3)

various interviews during the process; 4) transcript dastuafents discussions, 5)
on-line questionnaires of individual interpretations, andi@o data of face-to-face
situations.

The data collected with these methods have been anafysed different
viewpoints in our study in order to contribute to mprefound analysis of virtual
interaction. Next we will focus on three particular poiofsviews. Firstly, the
development of theory-based analysis method for capturisp@eive sharing will
be described. Secondly, more detailed analysis of tbeegs of collaboration
particularly focusing on grounding mechanisms will be presermad thirdly, the
method revealing individuals’ personal experiences and prations is
demonstrated.

The focus of analysis and data collection methods usddférent sub-studies
as well as relevant publications are described in théTa

Table 1. Summary of SHAPE studies

Focus of analys Data collection methot|Publication:
Levels of discussion Computer-generated Jérveld & Hakkinen (2002)
Stages of perspective-taking |statistics Jarveld & Hakkinen (2003)

Discussion data
Comparison of perspective Computer-generated [Hékkinen, Jarvela & Byman

sharing in two empirical studiesstatistics (2001)
Discussion data Hakkinen & Jéarvela (2003)
On-line questionnairesByman, Jarvela & Hakkinen
(2003)
Mechanisms of common ground Computer-generatetilakitalo, Hakkinen, Leinonen
statistics & Jarveld (2002)

Discussion data
Experienced effects of individu@n-line questionnairesHakkinen & Jarvela (2003)
students Interviews Leinonen & Jérvela (2003)

5. DEVELOPING A THEORY-BASED ANALYSIS METHOD FOR
CAPTURING PERSPECTIVE SHARING

5.1. The aim of the method

In order to understand how the students are able to peespectives and construct
collaborative discussion, we focused the analysis on dhel lof whole virtual
discussion. In our study, Selman’s (1980) perspective takinggaaes were
adapted to developing a coding category for exploring the quafityirtual
discussion (for more details see Jarvela & Hakkinen, 2008)as created so that
after studying the theoretical basis of perspective takime researchers made the
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first draft of the category system so that they disedghe most typical elements of
virtual discussion in general and in different perspeetaking stages in particular.
The category system was revised after becoming farmiitharthe data of students’

virtual discussions, so that the contextual featurahefdiscussion were involved

(See Jarvela & Hakkinen, 2003).

At first a preliminary analysis of each discussion wasducted and the types of
messages were grouped into the following categorizationsory / New point,
Question / Experience / Suggestion / Comment. In the dgaoaise of the analysis
graphs were drawn, which demonstrate the progress of siigguslynamics of
different types of messages, mentors’ role and crossrirgj in each discussion.
The graphs were researchers’ analytic tools, whastilitated formulating three
groups of all the discussions: high-level discussions, pssgre discussions and
low-level discussions. Finally, the specific analysisadaftage of perspective taking
in discussions was conducted. The particular attempt wisdaut what stage of
perspective taking occurs among the students in virtual discudn this aim we
utilized Selman’s (1980) model outlining a social cognitive dgwalental model of
five distinct stages with increasing abilities to takeoiaccount alternative
viewpoints (undifferentiated and egocentric - diffeiaied and subjective role-
taking - self-reflective / second person and reciprpeaspective - third-person and
mutual perspective taking - in-depth and societal-symbolic pergpéaking).

5.2. What was found out?

This analysis helped us to characterize different $eeéldiscussions in terms of
sharing perspectives in virtual interaction. It seems pieaspective-taking theory
gives an opportunity to examine networked virtual discuassiprofoundly. Our

studies (Jarveld & Hakkinen, 2002, 2003; Haékkinen, Jarvela &aBy 2001)

indicate that high-level discussions involved communicatith the highest stage
of perspective taking, while low-level discussions were Iyposgocentric and

superficial. It can be concluded that participants in neteeb virtual communities
have possibilities to mutually negotiate about differeatve if sharing perspectives
is pedagogically scaffolded. The method worked as a tapéoify the elements of
the level of whole networked discussion but it does nalfyréell anything about

individual learner or about more detailed mechanismdeclto the process of
collaboration. Therefore, complementary analysis methate needed.

6. ANALYSING THE MECHANISMS OF COLLABORATION: FOCU®N
GROUNDING PROCESSES

6.1. The aim of the method

In order to understand collaborative processes in Viriteraction there is a heed to
be able to identify the specific mechanisms, whidp fre building and maintaining
common ground. This presupposes the development of metigochilaccounts that
are able to capture the way in which individuals camstshared understanding,
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knowledge, beliefs, assumptions and pre-suppositions (Brerl®@8; Clark &
Schaefer, 1989). For this purpose, we developed a method tetially based on
Jarveld’s and Hakkinen’s (2003) model for analysing thestgbenessages and the
levels of discussions (see the previous section). Thithad was modified for this
study, and further development focused on more detailegsamalf the type of
feedback that the participants gave to each other (Mékitlakkinen, Leinonen &
Jarveld, 2002). A common form of feedback can be jugjreakthat the message is
read and comprehended (Baker, Hansen, Joiner & Traum,.1868)rding to
Brennan (1998), grounding process requires that partners Bretcalseek the
evidence of each other’s understanding, as well gsadde evidence about their
own understanding. In addition to this, the aim in thislgtwvas to analyse feedback
as an evidence of how others react to sender’s messagies attitudinal level.

In this study we approached the written discussion data g udiifferent
methods in different stages. Using previous analysigltbmissions were grouped
into two different categories: progressive level and debpel discussions. This
gave us the opportunity to explore what kinds of mechanismmsnoefon ground are
related to the deeper level discussions. Content analf/siee messages involved
many levels: the level of individual messages, inteiglahips between two or
more messages, and the level of the whole discussioallyiithe types of feedback
and the levels of discussions were compared.

6.2. What was found out?

The results indicate that in deeper level discussionspéngcipants used more
feedback than in lower level discussion. In deeper leveligstons, students more
frequently used supporting feedback. Supporting feedback meant thiat
respondents expressed their support since the issue wasant they wanted to
give personal support to the addressee. In light of theselts, it seems that
supporting feedback might have a positive impact on the ggazfecollaboration.

According to Wegerif (1998), the creation of a sympath&thse of community is a
necessary first step for collaborative learning. We tesults show, it is important
that participants include in their replies social cuesemcourage their fellow

students to participate in the discussion.

The analysis method used in this study needs further eladiobecause of the
focus given to single sentences although the wholeagessould also be regarded
as a feedback. On the other hand, the message includesspewific elements,
which is significant to the grounding processes inatatative activities. Further
studies in this field should go beyond single sentences aud fon how these
specific elements are manifested in the context ofnidésages and the proceeding
of whole discussions.

7. EXPERIENCED EFFECTS OF INDIVIDUALS

7.1. The aim of the method
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One of the common methods in CSCL research dealsamdlyzing the patterns of
participation and discourse (Hewitt & Tevlops, 1999; Lipporz601). However,
the method does not usually reveal what makes someipantis of virtual learning
community more active and productive, while others takeipavirtual interaction
at long intervals. It seems evident that people acquiravledge and patterns of
reasoning from one another but for some kinds of shiemedledge, individually
rooted processes play a central role (Resnick, Levireed&sley, 1991). It is also
clear that individuals have qualitatively different waysptarticipate in learning
communities (Cobb, 1999). Therefore, in addition to the aigabyf participation as
quantitative phenomenon or participation structures @lso important to examine
the level of individual students in CSCL settings (Leino&eJarveld, 2003). This
level of analysis can either focus on assessmentdofidiual learning outcomes or
experienced effects and interpretations of participatitg & learning community.
In our studies, we developed a method for capturing thex lattie with the aid of on-
line questionnaire that was repeated three times duringoealahe course. The aim
of this questionnaire was to give the participants a pasgilbd express their
interpretations and experienced effects of working in thelinen learning
community. With the aid of multiple-choice questions aondtent analysis (Chi,
1997) of open questions, the experienced effects were evhluate

7.2. What was found out?

The results indicated that the participants had a fairlytipesimpact of group
working for their own learning, but more modest intefgiens of their own
contribution for the group (Hakkinen & Jarveld, 2002). Fuoore actively
participating students there was also a tendency to ¢gahmimpact of group for
their own learning in a more positive way.

The most typical arguments for students’ positively expeed effects of
participating in the on-line learning community were grouped three categories:
cognitive achievements, perspective-taking and argumemtgtiékkinen & Jarvela,
2002). The following quotations by students are based on thenccemalysis of
open questions.

Cognitive achievements:

"Changing thoughts and ideas with other teachedestts broadens my own thinking.
Group working remarkably clarifies understanding gifen tasks and problems. It
facilitates learning when we can handle the possjiiioblems and unclarities in a
group.” [Finnish female student, pre-service teaéueication, University of Oulu]

Perspective-taking:

"I get a lot of new perspectives and realize thaers’ viewpoints and thoughts can be
very different and even contradictory with my ownes.” [Finnish male student,
teacher trainee majoring in English Philology, Uity of Jyvaskyld]

Argumentation:

"When | get a counterargument for my own argumennmediately have to consider
the reliability and persistence of my own perspectil have to justify my own
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position.” [Finnish male student, pre-service teaabducation, University of Oulu]

This method also revealed interpretations concerniagéeessary prerequisites for
successful collaboration. Most of the experienced preréegigiere related to the
engagement, commitment and individual responsibility. fBHewing examples are
based on the content analysis of open questions.

"Yes, if an individual is motivated to solve theoptem and is committed to outline and

solve the problem.” [Finnish male student, pre-merveacher education, University of
Oulu]

"Responsibility for my part of the work also make® work harder because | don't
want to let the others down. It depends on my outiveness as a director of my own
case and as a commentator of others’ cases.” Btinf@male student, teacher trainee
majoring in English Philology, University of Jyvas]

The adequate use of methods revealing individuals’ pdrsexygeriences and
interpretations can act as one of the main methgam@lbapproaches. However, in
our studies we used this method to support and complememetheds described
in previous sections. The method was still promisarg] we have developed it in
our further studies (Hakkinen & Jarvela, 2003).

8. DISCUSSION

Based on the series of our empirical studies and methodalodgvelopment, it
seems evident that interaction processes are notemhersituated in a virtual
environment, nor is knowledge construction derived ekglys from writings or
notes on the web. Virtual interaction and learning showok be considered only in
global networks, but should be seen in a broader sooidéxt including face-to-
face communities.

It also seems clear that some discussions in virtuafcgments lead to more
effective learning than others. However, mere descripti@ctivities and discourse
processes do not help us to understand why this happesre i§ a need to find out
variables that mediate discussions, and new ways to atepdiscussions in
categories that relate to quality. Methodological inniovest are also needed for
more profound analysis of the kind of strategies and speuifichanisms people
employ in an effort to establish common ground and recgtronderstanding in
virtual interaction. In addition to collective levels of Bis&s we should also
consider the knowledge acquisition of individual student€8CL environments
into account. Methods should be developed not only forudapt processes and
outcomes of learning, but also experienced effects andidodi interpretations of
participation in CSCL settings. These are some of thetiqgneghat we have tackled
and continue developing in the series of our studies.
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