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Chapter 1*

General introduction

Within the field of computer-supported collaboratilearning (CSCL), both
researchers and practitioners are engaged in angoos search for the
optimisation of the functioning and effectivene$®nline learning environments.
The present dissertation fits in with this questdptimal instructional approaches
and focuses in particular on the impact of strucgurtools on knowledge
construction in asynchronous discussion groupbencbntext of higher education.
More specifically, the impact of assigning roles students is studied in two
different computer-supported collaborative learrsetfings.

This first chapter presents a general introductiothe studies reported in this
dissertation and consists of two sections. In fh& fection, we focus on the
learning environment under investigation. The dpeapplication of asynchronous
discussion groups in higher education is situatidinvthe broader field of online
learning and key theoretical concepts are discu$sed, we discuss the increasing
interest in ICT and blended learning in higher edion. Next, we study the
assumptions of constructivism, which can be comeiieas the underlying
theoretical background for the development of IGEdx learning environments,
and especially helps us to pay attention to thea&titnal practice of collaborative
learning. Subsequently, we highlight the researela ghat arose from combining
this instructional strategy with the use of teclwggl namely computer-supported
collaborative learning (CSCL). After that, we foaus the potential value of online
asynchronous discussion groups, being the speC8E€L-environments under
study in the present dissertation. Finally, thetfisection is concluded with a
discussion about knowledge construction in asymuue discussion groups and
with a review of the theoretical and empirical arguntation behind the notion that
knowledge construction can be supported by strinmguthe communication in
asynchronous discussion groups.

" Part of this chapter is based on:

Valcke, M., & De Wever, B. (2006). Information aadmmunication technologies in
higher education: Evidence-based practices in rméditucationMedical Teacher, 28,
40-48.

De Wever, B., Valcke, M., Van Winckel, M., & Kerkhd. (2002). De invloed van
“structuur” in CSCL-omgevingen: een onderzoek mretioe discussiegroepen bij
medische studenten [The influence of structurin@G&nvironments: A study of
online discussion groups with medical studeri®gldagogisch Tijdschrift, 22,05-128.
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The second section of this first chapter focusethercontent and organisation
of this dissertation. It starts off with describittge main aim of the dissertation,
followed by a description of the research settiagd the structuring intervention
in the different settings. Furthermore, the coreresearch questions are presented
and related to the different chapters in this dtatien.

Theory and practice of asynchronous discussion gr@s

ICT and blended learning in higher education

During the last 25 years, there has been an exgiahgrowth in the adoption
of information and communication technologies (IGT)education. Especially in
higher education the implementation of ICT-basedrmg environments has been
remarkable. Different applications of this techmplohave been reviewed in a
recent article about evidence-based use of ICTadical education (see Valcke &
De Wever, 2006). With respect to the informatiomponent, ICT can be used to
foster information presentation, organisation, amtdgration. With respect to the
communication component, ICT can be applied to sttghe communication with
teachers and experts on the one hand and the cdoation between students on
the other hand. Furthermore, ICT is also of gredues for the development of
games, simulations, and assessment procedures.

Early implementations of ICT in education focusedimty on the information
element and on the use by individual learners. &errand Lundgren-Cayrol
(2001, p. 242) argue that “from its earliest amdlion to education and training,
the computer has been viewed as a medium best saiteelivering instruction to
individual learners”. However, more recently themeounication component
received growing attention as well, resulting in reno“social-oriented”
applications. In this respect, Crook (2002) talkkowt the interpersonal
significance of ICT and Hammond and Bennet (200%5) stress the relevance
and potential of online group-based learning:

The advent of information technologies means thahynnew teaching and
learning techniques are now available. ICT hagttential of providing means
for enhancing the variety or quality of group-baseairning, whether through
supporting traditional methods, extending them eplacing them with novel
forms. Use of ICT to support group-based learniray e local or distant, and
its timing may be before, during or after a facdaoe session, as well as a
substitute. ICT may provide enhanced content nalterfor small-group
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activities, discussion and simulation tools to supphe learning process, or
communication tools to facilitate the organisatidrsmall-group activities.

As indicated by Hammond and Bennet (2002), the emgintation of ICT in
educational practice does not necessarily implyedacational institutions have to
abandon their traditional methods based on fadade-learning and instruction.
Especially the idea of combining the best of twald® has led to the development
of a whole range of diverse blended learning emvirents in higher education.
Most — if not all — universities and institutes fagher education all over the world
implemented an online content management systeciydimg facilities for the
online distribution of knowledge content and onliobemmunication facilities.
Since these systems are widely available and higtlecation courses often deal
with an increased number of students, it is noprssing that blended learning is
put more and more into practice. Blended learniag loe considered as a mix of
traditional and ICT-based delivery. “The term ismeoonly associated with the
introduction of online media into a course or peogme, while at the same time
recognising that there is merit in retaining fagddce contact and other traditional
approaches to support students” (Macdonald, 2008).pThis implies that ICT-
based learning environments do not replace thettat&ce learning environments
but are adopted as an addition or enrichment. Aljhoblended learning is
something of a hot topic nowadays, there is a meeguidelines and good practice
examples with regard to the design of these bletestiing environments. In this
respect, information on how to organise the oniamponents and integrate them
in the traditional learning environment is espdgiakeded (Macdonald, 2006).

Constructivism

The theoretical foundations for the design, develept, and implementation
of ICT-based learning environments are often bagedonstructivist principles.
Constructivism and electronic learning environmeagashand in hand. Kirschner
(2001, p. 1) even argues that “the future (and etentoday) of learning is
constructivist design and development of collabeeatind cooperative learning
situations in powerful integrated electronic enmim@ents”. However,
constructivism has many faces and the concept baente an umbrella term
embracing a variety of views (Dougiamas, 1998; RWf Cunningham, 1996).
Nevertheless, all parts of the complete patchwailed constructivism share one
notion: knowledge is actively constructed by thareer. Cognitive constructivism
focuses on individual psychological processes amdhe learner as constructor
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(Duffy & Cunningham, 1996). Knowledge is not pas$jv transferred into a
person, but mental models are expected to be cmtesty by the learner as a result
of experience (Merrill, 1991). Social constructivisemphasises in addition the
socially and culturally situated context of cogmiti(Duffy & Cunningham, 1996).
This sociocultural approach draws on the insightgygotsky who argues that any
higher mental function is first external and sotiefore it becomes internal (Cobb
& Yackel, 1996; Cook, 2002; Duffy & Cunningham, B9/ygotsky, 1978). It
highlights that knowledge is constructed througbiaddnteraction with others. In
this respect, Vygotsky introduced the concept o€ thone of proximal
development, which is “the distance between theahalevelopmental level as
determined by independent problem solving andetel lof potential development
as determined by thorough problem solving underltadwidance or in
collaboration with more capable peers” (Vygotsk§78, p. 86).

Both Vygotsky’s concept of the zone of proximal elepment and his believe
that intellectual development takes place betweeople before internalisation
support social constructivists’ view that individidearning is socially mediated.
This explains the value attached to dialogue andumrlearning in social
constructivism (Reynolds, Sinatra, & Jetton, 19861, 1998). In this respect, it is
no surprise that contemporary ICT-based learningir@mments that are
particularly based on the theoretical backgroundsadtial constructivism build
heavily on the communication component of ICT. @rcsettings can foster
learning via questioning, criticism, and evaluati{@chrire, 2004) and “dialogue
serves as an instrument for thinking because in pglecess of explaining,
clarifying, elaborating, and defending our ideasd ahoughts we engage in
cognitive processes such as integrating, elabgratia structuring” (Pena-Shaff &
Nicholls, 2004, p. 244-245). Moreover, through dgale cognitive conflicts can
rise — and eventually be resolved. Researchersheseoncept of socio-cognitive
conflict to take account of how understanding mayshifted by interacting with
other learners that have a rather different undedstg of events. The basic idea is
that when two contrasting world views are discussed shared, this is likely to
stimulate cognitive restructuring and improved ustending resulting in learning
benefits (Mercer, 1996).

In addition to the importance of dialogue and thet fthat knowledge is
constructed instead of transferred, some otheractexistics are typical for social
constructivism. Learning needs to be situated afisc settings — often called rich
contexts — that are, as in real-life, ill-structlirevhich means that there are no right
answers (Brown, Collins, & Duguid, 1989; Kirschn@Q01; Spiro, Feltovich,
Jacobson, & Coulson, 1992). In this respect, atithémsks are advocated for by
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Jonassen (1991, p. 29): “authentic tasks are ttiwgehave real-world relevance
and utility, that integrate appropriate levels ofrplexity, and that allow students
to select appropriate levels of difficulty or invement”.

To conclude, from the social constructivist poiritwiew learning can be
considered as constructing knowledge, active, tgtljaand collaborative, i.e.
meaning is negotiated from multiple perspectivesrfil, 1991).

Collaborative learning

Taking into account the strong theoretical emphasisdialogue and group
learning in the social constructivist learning theaollaborative learning is often
presented as a key instructional strategy in wHidrning occurs in collaboration
with others” (Das, 1995, p. 94). Dillenbourg (1999,1) argues that collaborative
learning “is a situation in which two or more pempéarn or attempt to learn
something together”. Both definitions are ratherdat but they do point at the most
important aspects of collaborative learning (iigkd by Dillenbourg). In this
respect, a large variety of group learning straeglescribed in the literature are
called collaborative learning. However, the sameatsgies are often called
cooperative learning as well. In order to studyoanprehensive picture of both
concepts and find out the complete body of idedsnbdethese group learning
strategies, the literature was explored. Sinceetli®ra lot of confusion about the
distinction between collaborative learning and @apive learning, we start by
discussing their differences and similarities. Ome tone hand the terms
collaborative learning and cooperative learning afien used interchangeably
(Sener, 1997) while on the other hand, as therdifitenames imply, they seem to
point at different characteristics. However, it n®t always clear what the
difference really is. In order to unravel the deerpproaches, the differences are
presented in the next paragraphs.

According to Sener (1997) “sometimes a distincimmade between the two
based on the age of the learners served and samutitipners contend that there
are important differences between the two baseth@munique pedagogical needs
of each corresponding age group”. In this caseperive learning is related to
primary and secondary education; whereas collalberdéarning is related to
college, university, and adult education (Sene®7)9Bernard and Lundgren-
Cayrol (2001, p. 243) argue that since collaboeatwarning focuses more on
attempting “to capitalize upon the learner’s owtriirsic motivation to participate
in learning with others, ... [it] is viewed as an gggch that is more appropriate for
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adult learners than cooperative learning, largegcabse of the freedom /
responsibility that is afforded them”.

Another difference often mentioned is related teirttphilosophical roots.
According to Henri and Rigault (1996, p. 48) cotiedtive learning is “an
approach rooted in theories and philosophies pnoged by certain sociologists,
like Karabel”. According to Panitz’ (1996; 1997w, collaborative learning has
British roots and is based on the work of teachds tried to stimulate students to
take a more active role in their own learning; whdooperative learning has
American roots and is based on “the writings ofnJBlewey stressing the social
nature of learning and the work on group dynamicKbrt Lewin” (Panitz, 1996).

Besides the different roots, Panitz (1996; 1997kesaanother distinction. He
defines cooperation and collaboration as followsoperation is as structure of
interaction designed to facilitate the accomplishire a specific end product or
goal through people working together in groups” atwbllaboration is a
philosophy of interaction and personal lifestyleenn individuals are responsible
for their actions, including learning and respdw abilities and contributions of
their peers” (Panitz, 1997). In this way, the foofigollaboration is on the process
of working together, whereas the focus of coopemais on the product of such
work (Panitz, 1996). This corresponds to the vidwKischner, Dickinson, and
Blosser (1996) based on the American Heritage @ietiy (1992) that cooperation
equates with working together toward a common emd paorpose; while
collaboration is working in a joint intellectual feft. In the same way, “the
cooperative learning tradition tends to use quatintdé methods which look at
achievement: i.e., the product of learning. Thdatalrative tradition takes a more
gualitative approach, analyzing student talk irpogsse to a piece of literature or a
primary source in history” (Panitz, 1996).

Another difference is related to the nature ofttek structure. Hooper (1992)
identifies two kinds of tasks: (a) collaborativeska that require each student to
participate parallelly and (b) tasks that requixedents to work independently on
subtasks (task specialisation). According to somhas, cooperative learning
refers to situations in which a task is split umdvance into different components.
These different components can be solved indepégdey the partners and can
be assembled at the end to produce the final ptodlrtis & Lawson, 2001;
Dillenbourg & Schneider, 1995; Henri & Rigault, )9 On the contrary,
collaborative learning refers to situations whetadents solve the whole task
together and participate parallelly (Curtis & Lawso2001; Dillenbourg &
Schneider, 1995; Henri & Rigault, 1996). AccordtogHenri and Rigault (1996, p.
49), the collaborative learning approach resuksutderscoring the importance of
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mutuality in accomplishing the task”. Taking intocaunt the distinction based
upon task structure, Curtis and Lawson (2001) ribg&t it is clear that some
authors, like Johnson and Johnson (1996), useetine ¢ooperative learning to
describe learning environments that can be regaddorms of collaborative.

Concerning the task, Strijpos and Martens (2001keméhe following
distinction: the cooperative approach is using wstlictured tasks with limited
solutions, while the collaborative approach aims)egotiation and/or synthesis
tasks, which are ill-structured tasks, with mutiigolutions and an open ending.
Collaborative learning assumes that “the ‘correxshef an answer or solution is
seldom absolute” (Bruffee, 1995). To illustrate tfi#ference, we quote Bruffee
(1995):

... take physics as an example, working out a tygicablem-set question, such
as the formula for determining acceleration ungescgied conditions, while it

could be a cooperative-learning assignment, wooldhe a task assigned for
collaborative learning. Instead, the collaborate@mning task might be to
describe two or three different ways of determinérogelerations, decide which
is likely to be the best way, and explain why ...

In addition to a difference concerning the taskiji&ts and Martens (2001) put
forward two other dimensions at which a differermween cooperative and
collaborative learning exists: the goal and theelewf pre-structuring. The
cooperative approach is appropriate for teachirgsed skills, skills that are
relatively fixed, while the collaborative approaishfocusing more on open skills,
like argumentation and negotiation (Strijbos & Mg$, 2001). The quote of
Bruffee suggests a similar distinction. Concerrtimg level of pre-structuring (e.g.
task division, communication protocols) the coopieeaapproach imposes a high
level and the collaborative approach a low levelpoé-structuring (Strijpos &
Martens, 2001).

In this respect, some authors see collaborativenileg as a broader, more
general concept covering multiple approaches basedpeer collaboration,
amongst which for example reciprocal teaching amaperative learning (Meloth
& Deering, 1999). In this view, “cooperative leargican be regarded as a more-
structured, hence more-focused, form of collabeeakearning” (Millis & Cottell,
1998, p. 4). Collaborative learning strategies less specific and not easy to
define, since they include a broad scope of stie¢ethat are not necessarily
systematic or prescriptive (Rose, 2002). Anothdatee view is that both
approaches lie on a continuum, “with collaboratlearning being the least
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structured and cooperative learning the most stradt (Millis & Cottell, 1998, p.
7; see also Flynn & Klein, 2001). In general we canclude that collaborative
learning is less structured (Henri & Rigault, 1986llis & Cottell, 1998; Bernard
& Lundgren-Cayrol, 2001; Flynn & Klein, 2001) aresb teacher-centred, leaving
greater autonomy for the students (Henri & Rigal896; Flynn & Klein, 2001).

Notwithstanding the differences, “collaborative ammbperative learning share
a large number of assumptions and areas of agréek@rschner, 2001, p. 4).
Strijbos and Martens (2001) argue that there ane reinilarities than differences.
Bruffee (1995) argues that “cooperative learnind emllaborative learning are two
versions of the same thing” and that “their longga goals are strikingly similar”.
Furthermore, both approaches share a sense of auitgramd share a belief that
learning is an active, constructive process (M8li€ottell, 1998).

It appears that the literature does not providegles unequivocal definition of
collaborative learning. In this respect Davies @0frgues that

Definitions of collaborative learning differ, buhe following concepts tend to
be important: learning together and building an myimg pool of knowledge,
learning from each other, working in partnershipreating learning
communities, shared responsibility for product otcome, sharing information
and opinions, negotiation of roles, methodologgktand assessment. Not all
collaborative learning experiences involve all loé tabove aspects; many may
not have a shared product, and students often dmegntiate the task or its
assessment.

Although we agree with this broad description, wanto make clear how the
group learning under investigation in the presessaltation is related to the
above-mentioned differences between collaborativé @operative learning. In
this dissertation, the term collaborative learnings opted for. We agree with
Dillenbourg (1999) that collaborative learning isituation in which two or more
people learn together. The situations in which griearning takes place should be
authentic. As mentioned above when discussing naistism, these learning
contexts are ill-structured and therefore are ratimfiaborative than cooperative.
Moreover, we believe that learning together dogdyirthat students go through all
learning processes together and do not divide taslsibtasks that are solved
independently. In addition, this means that thei$os more on the process than on
the product. These two characteristics are motménwith the collaborative than
the cooperative approach to group learning.
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Computer supported collaborative learning (CSCL)

As networked computers are ideal to support comoation processes, it is
not surprising that these tools lend themselvey wall to support collaborative
learning. Bernard and Lundgren-Cayrol (2001, p. )24faim that “one
consequence of the dramatic rise of computer-basednunication technologies
in recent years has been the transformation ofiskeeof the computer in education,
away from its original roots in individualized ingttion, into a tool for facilitating
group interaction (Beaudoin, 1990)". In the earlpaties, a new area of study
emerged focusing on the practice of using ICT tpopsut collaborative learning
and on the study of how collaborative learning lbarenhanced by this technology.
At first, the acronym CSCL was used for computgpsut of cooperative learning.
However, since cooperative learning has a spenpiganing (see above) it was
changed to computer support for collaborative learor computer supported
collaborative learning (Koschmann, 1994).

Koschmann (1994) puts forward three dimensions blgichv CSCL
applications can be categorised: location, tima] Bmended instructional role.
With regard to location, CSCL applications can kediin classrooms, across
classrooms, and outside the classrooms. Concerimtegaction, the CSCL
applications can be synchronous (all participantskimg at the same time) or
asynchronous (participants working in their owneion the tasks). In relation to
the instructional role, the technological applicas could be simulating problems,
mediating communications, archiving group work,sopporting representations
(Koschmann, 1994).

Although computers are often used within classroomas support
(collaborative) learning, the most revolutionarytpaf CSCL is to be found in
situations where learners are not physically in #@mne location. This is
occasionally referred to as anywhere learning,esisitidents do not necessarily
have to come to campus to engage in collaboradigening situations. If this is
combined with the asynchronous interaction modusyén can be called anytime
anywhere learning. In this case, learners are niyt released from the obligation
to be in the same location, but also from the atbi@n to interact at the same time.
In this respect, students are provided with viathieices in when and where they
wish to study (Pitman, Gosper, & Rich, 1999).
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Online asynchronous discussion groups

In CSCL-environments, online asynchronous discisgioups take a central
place. These are known as Computer Mediated Cordiaigg (CMC), Computer
Mediated Discussion (CMD), Computer Conferencin@)YNetworked Learning
(NL), or Asynchronous Learning Networks (ALN). Ipite of this conceptual
variety, most environments have in common thatesttalexchange messages with
one another through computers. Next to email, dsiom boards are the most
commonly used tool in this context (De Wever, Sensl, Valcke, & Van Keer,
2006).

Next to the fact that asynchronous discussion graam be used to integrate
several more isolated curriculum components (egrkvplacements) within the
rest of the curriculum (Hagdrup et al., 1999; SsonGrottum, & Hofgaard Lycke,
2004) and the fact that integrating ICT gives shislethe opportunity to get
acquainted with essential technologies in ordéeetep up with the rapid growth of
knowledge (Hagdrup et al., 1999), the literatuspnts a number of advantages of
discussing asynchronously.

First, as discussed above, asynchronous discugsimps are independent of
time and location, increasing accessibility, oppoities for interaction, and
educational flexibility (Bernard & Lundgren-Cayr@Q01; Hew & Cheung, 2003).
The asynchronous nature of participation removea®e tand space restrictions
(Mason, 1992; Hara, Bonk, & Angeli, 2000). Studeares able to contribute to the
discussions at a time that is convenient for th€mng, 2000; Pena-Shaff, Martin,
& Gay, 2001; Gilbert & Dabbagh, 2005; Weinbergeeiderer, Ertl, Fischer, &
Mandl, 2005). Moreover, Cecez-Kecmanovic and WetiDQ, p. 73) argue that
“by enabling social interactions via an electromiedium, unrestrained by space,
time and pace, web technologies actually expand tadsform the social
interaction space of collaborative learning”. Mdrk2001) even mentions that
online asynchronous discussions do not just rélliger the shares of a constant
communication time pie, but they increase the gfzbe pie.

Second, asynchronous discussions provide studetiisexira time to reflect,
think, and search for additional information befantributing to the discussion
(De Wever et al., 2006; Pena-Shaff & Nicholls, 200%viv (2000, p. 53) puts it
like this: “the ALN is cooperative learning enhadcky extended think time”.
Learners feel they are more in control. They haseenime to consider the content
and wording of a contribution and more opportusifier reflective learning and to
process information by the increased wait-time (Bed & Lundgren-Cayrol,
2001). Since learners have more time to read,ateflerite, and revise their ideas,
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asynchronous discussions are found to encourage thoughtful and reflective
discussions (Davidson-Shivers, Muilenburg, & Tan801; Gilbert & Dabbagh,
2005; Hara et al., 2000; Hew & Cheung, 2003; Hn%ileer, 2002; Murphy,
Drabier, & Epps, 1998; Tiene, 2000).

Third, online asynchronous discussions “are likelype more egalitarian than
face-to-face discussions” (Kiesler, 1992, p. 185)they mask social cues, cultural
differences, and cues indicating status (Kiesl&92] Pena-Shaff et al., 2001).
Since online asynchronous discussions provide egoekss to communication
(Murphy et al., 1998) and can break down sociatiba (Hew & Cheung, 2003)
they are referred to as more democratic than thee-to-face counterpart. Mason
(1992) also argues that the focus is more on thesage than on the writer. Tiene
(2000, p. 375) furthermore argues that students“fess inhibited about being
controversial or confrontational”.

Fourth, all exchanges of information between sttgleare stored in the
discussion transcripts (De Wever et al., 2006; Mas®92; Weinberger et al.,
2005). “These transcripts are like a footprint e tollaborative learning process,
a footprint which is not so visible when the intgfans occur face to face” (Cecez-
Kecmanovic & Webb, 2000). This permanent recordtaflents’ thoughts can be
used for later reflection and debate (Hara et 2000). In addition, students’
development can be tracked and the transcriptsseare as data for research in
order to determine the factors assisting in theelbgpment of learning communities
(De Wever et al., 2006; Hara et al., 2000; Meye04).

Despite the numerous advantages, the literatucerafsorts disadvantages that
should be overcome when introducing online asymabue discussions. The first
barrier is the unequal access to hardware and atfMurphy et al., 1998).
However, currently most universities have put egffart to provide their students
with the necessary equipment. Another difficultattinas to be conquered is the
possible overload of information (Bernard & Lundgi@ayrol, 2001; Hara et al.,
2000; Murphy et al., 1998; Tiene, 2000). In thispect, Bernard and Lundgren-
Cayrol (2001) argue that the numbers of messagesrthst be handled by students
can quickly become burdensome or overwhelming. dfbeg, a good organisation
of the messages is necessary since ill-organisedigiion threads can get students
confused (Murphy et al., 1998). In addition, thexehe risk that students get off
topic (Tiene, 2000) or tend to express extremeiopgiand anger more openly in
electronic communication, which is called flamingKiesler (1992).

Next, the asynchronous nature has its drawbackghfordiscussion speed.
Asynchronous discussions require more time to apismthe tasks and to reach
consensus (Bernard & Lundgren-Cayrol, 2001). #l$® more difficult to establish
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a leadership role, to get to know other group membend to resolve
misunderstandings that might occur (Bernard & LurdgCayrol, 2001). The lag-
time is also responsible for a delay of immediagdback or communication (Hara
et al., 2000; Vonderwell, 2003).

Another challenge when introducing asynchronougsugdision groups is to
overcome the occurrence of active listeners — &@arwho read messages but do
not respond (Hara et al., 2000). They are oftetedalurkers or free riders
(Graham, Scarborough, & Goodwin, 1999; Hara et 2000). When group
members perceive free riding they may reduce thwmlividual effort. This is
known as the sucker effect (Hooper, 1992). In tbgpect, Graham et al. (1999, p.
40) argue that “care needs to be taken to makgrhgps small enough to avoid
free riding while maintaining sufficient numbersdnsure a critical mass for active
discussion”.

Lastly, one of the most often mentioned disadvasgagf online asynchronous
discussions is the lack of visual communicatioresl(Hara et al., 2000; Murphy et
al., 1998; Pena-Shaff et al., 2001; Tiene, 2008)s @irawback is directly related to
the sole reliance on text-based communication. Aling to Pena-Shaff et al.
(2001), it can cause inefficiency and misintergietss and it can disrupt the
natural flow of the discussion and remove it fras lbgical context. However,
Tiene (2000) claims that although students recegthiis disadvantage, they do not
see it as a major problem. According to Tiene (32@B3 was due to the fact that
the discussion groups he studied were part of adel& learning environment,
which means that students also met each otherdafzese in class. Another factor
may have been that the type of communication (mé&dion-based and theory-
oriented) was not really demanding (compared tocudisions focusing on
exchanges of a personal nature).

Ellis (2001) gives an overview of advantages arghditantages that were
reported by students in her research. It seems that most occurring
(dis)advantages are congruent with the most reppddis)advantages found in the
literature. The five advantages that were listed thost by students were
respectively: (1) it is convenient in time and @ag¢2) it is more equitable —
especially for quieter students — more studentdicgzate, (3) details of the
discussion remain — one can backtrack and rereadsaage, (4) allows the more
reflective thinking student to participate mored&®) the asynchronous nature
allows for a more considered response. The fourt higied disadvantages were
respectively: (1) it wasn't possible to read fagdace nuances such as body
language, (2) it took away the features of conuEmsa(e.g. immediacy of
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response, interactivity), (3) it was difficult teetgan indication of depth of feeling
or a person’s response, and (4) some studentd mliethers to post.

Knowledge construction in asynchronous discussrons

Gilbert and Dabbagh (2005, p. 6) claim that “an @nt@nt instructional benefit
of asynchronous communication is its potential upp®rt the co-construction of
knowledge”. Collaborative learning is seen as acg@se leading to the social
construction of knowledge (Mueller & Fleming, 199%erdejo, 1996) and
asynchronous discussion groups are especiallydsugesupport collaborative
learning. Therefore, this form of CSCL can be rdgdras an appropriate social
constructivist learning environment.

Discussing online requires deeper thinking aboet riessage you want to
send. Students are stimulated to improve theiringsit communication, and
organisation skills given that they need to artiteiltheir ideas in the discussion
carefully (Bernard & Lundgren-Cayrol, 2001; Tien2000). Pena-Shaff et al.
(2001, p. 42-43) claim that the need to articutate@rgument in online discussion

forces participants to put their thoughts into wmgtin a way that others can
understand (Koschmann, Kelson, Feltovich, & Barrow996; Valvacich,
Ennis, & Connolly, 1994). This helps to promotefseflective dialogue as well
as dialogue with others who read, react, and repthe ideas posted by others,
creating a forum for the creation of knowledge (G&purgill, Martin, &
Huttenlocher, 1999; Pena-Pérez, 2000). Finally,jnt@duction of CMC in the
educational process helps in preparing studentthtomworkforce by providing
them a broad range of experiences in using comratioictechnology, working
collaboratively, thinking critically, and improvingvriting skills (Fabos &
Young, 1999).

In general, asynchronous discussion tasks arevkdli¢o increase student
responsibility and self-discipline (Pena-Shaff ¢t &2001). In these learning
environments, students can work together, achidwages understanding, and
collaboratively solve problems (Cecez-KecmanovidM&bb, 2000). Rourke and
Anderson (2002, p. 3) argue that discussion isxaelient activity for supporting
the co-construction of knowledge, since explainiatpborating, and defending
one’s position to others “forces learners to inkgrand elaborate knowledge in
ways that facilitate higher-order learning”. By popting each other, students are
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more likely to achieve goals that they may not haohieved on their own
(Vonderwell, 2003).

Knowledge is socially constructed through a varightyctivities. Researchers
developed taxonomies to identify and organise thesévities (see also
preliminary question 1). Most taxonomies list aitids such as sharing
information, questioning and answering, elaboratingarifying, exploring
disagreement, commenting, negotiating meaning, eswus building, evaluating,
summarising, explaining, and applying constructedvkedge. In chapter 2 we
elaborate on different taxonomies.

Supporting knowledge construction by structuringre&sironous discussion
groups.

Weinberger et al. (2005, p. 10) claim that “the malea of collaborative
knowledge construction in text-based computer-medizommunication is, that
learners engage in more active, reflective, andalgcsupported knowledge
construction” and that “text-based computer-mediatemmunication may be a
suitable context for learners to jointly exploremqgex problems by contributing
their individual perspectives in order to acquirewledge”. However, they also
claim that collaborative knowledge constructiomgynchronous discussion groups
may need additional support.

Research indicates that knowledge construction vides in online
collaborative groups are influenced by the desigth @rganisation of the learning
environment (Lockhorst, Admiraal, Pilot, & Veen, (). It is important to
thoroughly design and structure asynchronous dssouns, as structure is valuable
to trigger meaningful discourse (Gilbert & Dabba@®05; Weinberger et al.,
2005). In this respect, a pilot study demonstrdked higher levels of knowledge
construction were reached when more structureds tasge offered (De Wever,
Valcke, Van Winckel, & Kerkhof, 2002).

Collaborative learning environments are usually igged with a certain
amount of structure, because simply grouping imldisl students does not
guarantee that students will actively participatehe activity nor it is guaranteed
that it will bring about effective interaction ooltaborative learning (Vonderwell,
2003; Weinberger et al.,, 2005). Or, as Dillenbo(2§02, p. 61) puts it: “free
collaboration does not systematically produce liegn Asynchronous discussion
groups can be structured by introducing specifialgatask types, task prescripts,
or forms of structuring. Dillenbourg (2002) argud®at collaboration can be
influenced by structuring the collaborative process order to favour the
emergence of productive interactions. Structuring scripting learning
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environments is found to improve collaboration ¢t & Muhlpfordt, 2002). A
script (the term is actually borrowed from the theavorld) specifies the roles and
the nature and timing of the activities of the jggpants (O'Donnell & Dansereau,
1992). In this respect, a script can be considesed more or less rigid scheme
according to which the collaboration proceeds {efi& Muhlpfordt, 2002).

Providing structure can be seen as a form of dSdlifip for students to get
started in authentic activities. Assistance by reezrscripts can be faded in or out
whenever needed. When students have integrateddidmission behaviour
underlying the scripts into their own functioningdahave gained more self-
confidence, competence, and control, they moveantare autonomous phase of
collaborative learning and probably need less sire¢ scaffolding, or support
(Brown et al., 1989). Adding structure can alsodoasidered from the social
constructivist point of view as a way to mediatéwszn the proximate zones of
development as discussed earlier in this chapter.

The concept ‘script’ can be regarded as a colledtrm, covering a whole
range of concrete approaches. Scripts can be idpmgehe instructor — either
personally or through a computer program (Weinbeigischer, & Mandl, 2002) —
or can be self-generated by the participants (Oiebbn& Dansereau, 1992).
Furthermore, the level of detail of scripts canyvaBeneral scripts — or macro
scripts — only provide an overall structure. Dibenrg (2002) talks in this respect
about the degree of coercion. An example of a @braaript is “a discussion
group, moderated by a teacher who tries to stractbe discussion along a
sequence of specific phases, e.g., brainstormiitgjue, and summary” (Pfister &
Muhlpfordt, 2002, p. 1). More specific scripts —iah we call micro scripts —
impose a highly detailed structure. They presciibéetail what actions should be
undertaken and in which order. Such a script faangde requires students to
identify the type of each contribution or predeteves a specific sequence of
contributions (Pfister & Muhlpfordt, 2002; Weinberget al., 2005).

Within the field of face-to-face collaborative laarg, a number of well known
scripts have been developed: student team learjigsgw, learning together, and
group investigation (for an overview see Slavin899 Recently, the idea of
implementing scripts to guide collaborative leagnihas been adopted within
computer-supported settings. The interest in usanipts to specify, sequence, and
assign collaborative learning activities (Kollarsé¢her, & Hesse, 2003) is growing
in view of improving the design of CSCL-environme{i#Veinberger et al., 2005).
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Purpose and organisation of this dissertation

As mentioned at the beginning of this chapter,ntlaén aim of this dissertation
is to study the impact of supporting knowledge tmmsion in asynchronous
discussion groups in higher education. More in ipaldr, in our studies one
specific type of scripting is scrutinised: the gasnent of roles to group members.
The impact of the introduction of roles on the ab&nowledge construction in
asynchronous discussion groups is studied in tferdint research settings. In
addition, the surplus value of the introduction s#lf-assessment to enhance
knowledge construction was examined in one padicstudy. In the next part, we
successively consider the different research ggttithe structuring intervention in
these settings, and the main research questiotdiggtinroughout this dissertation.

Research settings

The impact of supporting knowledge constructiorstisdied in two different
settings. Both are higher education contexts, bay tdiffer with regard to the
knowledge domain and the age and study experiditbe gtudents.

Medical school setting

The first research setting was situated in the kedge domain of the medical
sciences. More specifically, asynchronous discasgiooups were introduced
during a clinical rotation in paediatrics of sixtbar medical students at Ghent
University. Every month five student-interns rothtat the paediatric ward and
during their rotation they were involved in the alission groups. At the Ghent
University Hospital, all student-interns meet wgekbr case-based face-to-face
discussion groups, guided by a staff member. Dutiege discussions the students
present patient problems to their peers, who intergy try to define the patient
problem and explore the history, clinical examioatidifferential diagnosis, and
therapeutic options. Since interference with waadda activities and staff-
schedules made the expansion of face-to-face dsntacpossible, online
asynchronous case-based discussion groups werguogd in order to meet
students’ and staff's wishes for extra discussimasising on patient management
and therapeutic options. Although both collaboetpproaches run in parallel, the
online discussions differ from the face-to-facecdssions. While the face-to-face
discussions focus on the diagnostic process amdfsien the patients’ presenting
problem, the main goal for introducing the casesdaasynchronous discussion
groups was to enhance reflection and critical tiniglon patient management. The
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asynchronous e-discussions focus on treatmentrgpéiad informing the patients
or family members. They start from a complete cdsscription with a given
diagnosis, based on real-life cases. The contetiteo€ases stimulates students to
learn collaboratively, to reflect, and to use etmuic information resources.

Educational sciences setting

The second research setting was situated in thewvlkdge domain of
educational sciences. More particularly, asynchusnaliscussion groups are
organised within the first year course InstructioBaiences. This course has a
blended educational design. Next to face-to-fassieas, the learning environment
is enriched with an online asynchronous discussowronment (Schellens &
Valcke, 2000). The discussion groups were organiseaddition to the weekly
face-to-face sessions to promote the exchangeeafsiénd the construction and
validation of knowledge by social negotiation anebadte on the theoretical
concepts dealt with in the course and the coursauataStudents were divided at
random into discussion groups of 10 persons.

By confronting students with authentic tasks, threcpssing of the new
learning content is fostered and an active disoussif the different concepts
presented in the course is promoted. Each grouptwdents discussed four
successive authentic tasks lasting three weeks &rdup composition remained
the same during the complete semester. The authtagks are based on four
themes that corresponded to four chapters of thesep namely behaviourism,
cognitivism, constructivism, and evaluation anceasment.

Shared characteristics

In both settings, participation in the discussioougps was obligatory and was
a formal part of the course. Students were evalubjeuniversity staff members
and patrticipation to the discussions representéd 26 the final score. In both
settings, students were required to contributeast!four messages per discussion.

The discussion groups were designed with Web Qrgssi
(http://webcrossing.com/). This environment allougers to receive an outline of
the discussion thread and to track individual stisleinput. Due to the specific
nature of discussing in a CSCL-environment an duobory session was organised
for each group prior to the onset of the discussiéocusing on clarifying the aim
of the discussions, the specific planning of thigedent discussions, the technical
issues of the CSCL environment, and the evaluatiberia. In order to ensure that
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students became familiar with the online discussigproach and the technology, a
trial discussion session was organised for eachpgro

Supporting knowledge construction

The introduction of roles as a structuring tool

Scripts or structuring tools can specify, sequerace] assign collaborative
learning activities in online learning environmetfiollar et al., 2003). In the
research reported in this dissertation a spegipe of scripting is studied, namely
the assignment of roles. Roles are assigned tgpgmembers in order to support
the process of social negotiation in the asynchuerdiscussion groups. Roles are
seen as important factors in determining the quafikknowledge construction in a
community (Aviv, Erlich, & Ravid, 2003). They conipgtudents to focus upon
their responsibilities in the discussion group aod the content of their
contributions. Furthermore, research revealed tlds appear to increase
students’ awareness of collaboration and elicit entask content statements
(Strijbos, Martens, Jochems, & Broers, 2004).

The introduction of roles in small group discussiois not a recent
development. Long before the advent of the compnteducation, roles have been
assigned in collaborative groups in face-to-fadtirges within learning contexts
varying from primary to higher education. One exbngd scripts involving roles
is the cooperation script of O’'Donnell and Danser€92). In this script, two
students read a section of a text. One is assitligetble of summariser and has to
recall the main topics, whereas the other studeassigned the role of listener and
should detect errors and omissions. He or she dhaldo comment on the
summary. After elaborating the information of thestfsection, another section is
read and both students switch roles.

Instructional collaborative learning approachesutoon assigning roles to
students in order to support coordination and ptereffective interaction patterns.
A number of positive effects are attributed to sol&roups are expected to work
efficiently, smoothly, and productively (Cohen, 29@nd “the practical matter of
having critical roles filled in meetings has dirétiplications for improving task
performance and satisfaction” (Zigurs & Kozar, 1994 277). Furthermore, the
use of roles can alleviate problems of nonpartteypaor domination of the
interaction by one group member (Cohen, 1994). Rdfat are often used to
structure communication and collaboration in asymebus discussion groups are,
amongst others: starter (Hara et al., 2000; Zzh@6),9summariser (Hara et al.,
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2000; Tagg, 1994; Zhu, 1996), and moderator (G2&p4; Mason, 1991; Tagg,
1994).

A number of studies did already concentrate orpdhicing roles in online
discussion groups. More specifically, these studigmd at examining the effect of
roles on for example students’ participation rathsjr interaction patterns, or the
group efficiency (Hara et al., 2000; Strijbos et 2D04; Zhu, 1996). The surplus
value of the present studies is that roles ar@duoired with the specific aim of
enhancing knowledge construction through socialotiation (De Wever, Van
Keer, Schellens, & Valcke, 2006a; De Wever, Van tal, & Valcke, 2006; De
Wever, Van Keer, Schellens, & Valcke, 2006b). Iis thespect, the focus is
especially on interaction processes, such as mgcsihared understanding or
building team consensus (Cecez-Kecmanovic & WeBbBpP We are not merely
interested in the impact of roles on participatiorieraction patterns, or group
efficiency, but we focus on the actual role adaptémd on the effect on students’
social knowledge construction.

Roles in the medical school setting

In the medical school setting, two different rokesre introduced: a moderator
and a developer of alternatives for patient managenThe task of thmmoderator
comprises monitoring the discussions, asking afitquestions, and inquiring for
the opinion of others. The role afeveloperconsists of the exploration of
alternative treatments for the ones already diszli$s.g. no medication, soothing
medication only, other ways to administer medicgti@other forms/kinds of
medication, etc.). In the medical context, we foaus the difference between
instructor-moderated and student-moderated dismussin the one hand, and on
discussions with versus without a developer ofadttives on the other hand.

As to the difference between student-moderated iastfuctor-moderated
discussions, the research fits in with two relategearch fields, namely peer-
guided instruction in higher education and peesring) in the context of problem-
based learning. The selection of the role of dgpalof alternatives is based on the
theoretical concept of socio-cognitive conflict ieollaborative learning
environments (Joiron & Leclet, 2002). The theosdtltackground of these roles is
described in detail in chapter 3.

Roles in the educational sciences setting

In the educational sciences setting, five differetes were introduced in order
to promote high-level interaction, enhanced coltabion, and consequently



20 Chapter 1

knowledge construction through social negotiat&iarter, summariser, moderator,
theoretician, and source searcher.

The starter is required to start off the discussi@ud new points where other
students can build upon, and give new impulsesyetiere the discussion slacks
off. The role of the moderator consists of moniigrthe discussion, asking critical
guestions, and inquiring for others’ opinions. &tud in the role of theoretician
are required to introduce theoretical informatiord do ensure that all relevant
theoretical concepts are used in the discussiop. role of the source searcher
comprises seeking external information on the disicin topics in order to
stimulate other students to go beyond the scopehefcourse reader. The
summariser is expected to post interim summariesglthe discussion and a final
synopsis at the end, focusing on identifying dissme and harmony between the
messages and drawing conclusions.

The introduction of these roles is based on exasnfdand in the literature,
such as facilitator, resource person, summaris&rtes, wrapper, discussion
moderator, topic leader, and topic reviewer (Coht®94; Hara et al., 2000;
Shotsberger, 1997; Tagg, 1994). On the other himedselection of the roles is
based on the specific purpose of the discussids tasmely to stimulate students
to actively discuss the content of the course miaand relevant external sources
in order to get a grip on the different theoreticahcepts introduced in the course.
The origin and the theoretical background of thedes are presented in detail in
chapter 5.

Self-assessment in the educational sciences setting

In the educational sciences setting, the additisnpport of the introduction of
self-assessment to enhance knowledge constructam studied as well. Self-
assessment refers to the involvement of learnemsalking judgements about their
own learning (Boud & Falchikov, 1989; Boud, 199%das considered as a tool
providing feedback to students about both lear@ing educational standards. It
requires students to consider the characteristicermpetent work in a given area
or situation, and to apply these criteria to thmin work (Boud, 1999). While
making their own regular and structured self-asaess, learners develop a
guestioning and reflective approach (Robinson & IJ@906). Research reveals
the considerable impact of self-assessment on mtsideontent-related learning,
guality of problem solving, and self-reflection §mans, Dochy, & Moerkerke,
1999).
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In this respect, self-assessment was introducedna of the studies as a
reflection tool and a tool for learning. Followitige claim that self-assessment is
clearly an important part of supporting studentsnprove their own learning
(Longhurst & Norton, 1997), it is hypothesised thadlf-assessment of the
individual contributions in a CSCL-environment cagticit readjustment of
discourse in forthcoming collaborative activitiebhe idea is that by rating
themselves at the different discussion themesestadeflect upon their actions in
order to be able to identify suitable amendmentbiése actions (Hunt, Hughes, &
Rowe, 2002) in forthcoming discussions.

As discussed in detail in chapter 6, self-assesswas introduced as a way of
formative assessment in order to enhance reflecflarres, Ballantine, &
Whittington, 2003). The students were asked touatal themselves in relation to
the knowledge construction processes in their ngessa hey were informed about
the fact that no marks were involved in this seessment procedure and about
the criteria for the summative assessment by tladéf shembers. The self-
assessment was based on an online questionnaedh students had to rate their
knowledge construction through social negotiatioftera each discussion
assignment. Requiring students to evaluate thegqudsion messages obliges them
to reflect upon the nature of their contributionsdathe position of their
contributions in the ongoing discussions.

Research questions

Throughout our study of the impact of structurimgkmowledge construction
in the asynchronous discussion groups, we deal witmumber of issues
successively. First, the impact of the introductifrroles on students’ knowledge
construction is studied in the medical school sgtffsee research question 1).
Moreover, we explore the difference in knowledgenstnuction between
contributions of students performing one of theschnd contributions of students
not performing a role in this setting (see reseagubstion 2). Similarly with
research question 1, the effect of role assignnmeestudied in the educational
sciences setting. However, since first-year stiglarg involved in this setting and
since Cohen (1994) argues that students are netyalwerforming the assigned
roles, it is checked whether the freshmen accyragetform the roles that were
assigned to them (see research question 3). Afetr the impact of introducing
roles on students’ knowledge construction is stlidiethe educational sciences
setting (see research question 4). Next, we fooustach roles (research question
5) and which message characteristics (researchtigue®) have a differential
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impact on knowledge construction in the educatiauances setting. In addition

to the study of the impact of role assignment,siplus value of the introduction

of self-assessment was examined as well. By analdtipyresearch question 3, we

also check whether the first-year students edutaltigciences are capable to
assess in an accurate way their own social knowledgstruction processes (see
research question 7), followed by the study ofdtided value of self-assessment in
the educational sciences setting (see researchiaqué3. Below, we discuss this

list of questions in more detalil.

Research question 1: Does the introduction of réiage a significant impact on
students’ knowledge construction in the medicabstketting?

The first two research questions focus on the nagédichool setting. In this
setting, two different roles were introduced: a ewador and a developer of
alternatives for patient management. The speciigearch question examines
whether there are differences between discussioapgr(1) with a student or an
instructor as moderator and (2) with or without eveloper of alternatives. In
chapter 3, content analysis was performed and lewgtilogit analyses were run to
investigate whether higher levels of knowledge tmietion can be expected when
the role of moderator is assigned to a studenivdreh a developer of alternatives
is involved.

Research question 2: Is there a significant diifdied impact for the roles in the
medical school setting?

This research question focuses specifically orctiributions of the students
performing a role in the asynchronous discussitmsorder to explore whether
students assigned a role perform differently froffmeo students, the knowledge
construction in contributions of students perforgnithe role of moderator or
developer of alternatives is compared with the Kedge construction in
contributions of students without a role in chaf@er

Research question 3: Do freshmen act up to thegasdiroles in the educational
sciences setting?

As mentioned above, five different roles were impdaited in the discussion
groups of freshmen studying instructional scien&a&sce Cohen (1994) argues that
students are not always performing the assigness rahd since freshmen were
involved in this setting, the fifth research quastiquestions whether students
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accurately perform the roles they were assignedpt@hn 5 focuses therefore on
validating our assumptions about the role adopitiothis setting and with these
students.

Verifying to what extent students perform the rolssinteresting from a
practical point of view, since this information che used to make more informed
decisions about feasible and relevant role assigtam&n CSCL environments.
Moreover, it is also important to shed light oneraldoption and performance from
a theoretical and empirical point of view. As rolese introduced as an
instructional approach to structure and to optinsiskne discussions, the question
whether students actually act up to the roles sgrdrticular attention before
studying the impact of the implementation of rabesthe knowledge construction
processes in discussion groups. Attention shoultgrily focus on whether the
intervention of role assignment was successful dig students perform the roles
they were assigned? And if so, did they exclusistigk to these roles, or did they
engage in other discussion activities as well?

Research question 4: Does the introduction of réiage a significant impact on
the knowledge construction in the educational smersetting?

This question concentrates on the impact of theodghiction of roles and is
explored in chapter 6. More particularly, the reskajuestions in chapter 6 focus
on determining whether role assignment has an itmpac the knowledge
construction processes in the discussion groups vemether the moment of
introduction of the role assignment is an imporfantor.

By analogy with research question 1, a quantitateatent analysis was
performed to explore the different levels of knadge construction through social
negotiation. Taking into account the hierarchicasting of students in discussion
groups and the successive nature of the four thempsated-measures multilevel
modelling was applied to study the research questio

Research question 5: Is there a significant diffiéied impact for certain roles in
the educational sciences setting?

By analogy with research question 2, this quediimuises on a more in-depth
analysis of the five roles. In chapter 4, discusgjmups with role assignment were
selected and the knowledge construction of studmthdpting a role was compared
with the knowledge construction of students withmlés. The research question
explores if students performing the role of starteoderator, theoretician, source
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searcher, or summariser perform differently fromdents without roles in these
groups with respect to knowledge construction.

Research question 6: What message characteriséiegs Bn impact on knowledge
construction in the educational sciences setting?

This research question investigates the relatiomvden different message
characteristics on the knowledge constructionuleshts’ contributions. In chapter
4, different message characteristics related tditeeroles, such as summarising,
moderating, introducing new discussion points, deliating theory and various
sources, have been identified in order to explohether messages reflecting
certain characteristics have a differential impact the social knowledge
construction reflected in these contributions.

Research question 7: Are freshmen in the educdtisci@nces setting able to
assess their own social knowledge constructiongsses accurately?

Since self-assessment has a considerable impasglireflection (Sluijsmans
et al.,, 1999) and reflecting on the personal kndgteconstruction processes is
expected to influence the quality of the knowledgmstruction processes, we
wanted to check to what extent students are abbessess their own knowledge
construction processes in an accurate way. Thistigmeprecedes the study of the
impact of the introduction of self-assessment oe Kmowledge construction
processes.

In the first part of chapter 6 we report how welidents have been able to
asses their own knowledge construction procesdades were presented with
self-assessment questions probing their percepifotheir achieved levels of
knowledge construction through social negotiatisnorder to explore whether
students are able to assess their own level of lauge construction through
social negotiation, we focus on the convergencedxt students’ self-assessment
and the results of the content analysis of thesgages.

Research question 8: Does the introduction of asflessment have a significant
additional impact on students’ knowledge constarcion top of the effect of role
assignment in the educational sciences setting?

This question supplements question 4 and focusebeadded value of the
introduction of self-assessment in the educatioseiences setting. More
specifically, the research question in chapter &eith the issue whether or not
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reflection through self-assessment has a surpldsevatimulating students’
knowledge construction through social negotiation.

As discussed at the end of the elaboration of @rest, in chapter 6 a
guantitative content analysis was combined withtilewkl modelling in order to
explore this research question.

Preliminary questions

In order to be able to study the research questiomaulated above, two
issues have to be dealt with at first. First, wecdchean appropriate approach to
measure knowledge construction in asynchronous usson groups (see
preliminary question 1). Next, once we are ablemeasure the knowledge
construction of students collaborating in asynchrendiscussion groups, we need
to find a suitable technique to analyse these nneagsee preliminary question 2).

Preliminary question 1: How to measure studentsovidedge construction in
asynchronous discussion groups?

The very first question when studying the impackoowledge construction is
related to how we measure knowledge constructioasynchronous discussion
groups. In this respect, chapter 2 introduces hnigoe to study transcripts of
asynchronous discussions: quantitative contentyaisalNeuendorf (2002, p. 10)
defines content analysis as “a summarizing, queivi analysis of messages that
relies on the scientific method and is not limigegito the types of variables that
may be measured or the context in which the messagecreated or presented”.
Anderson, Rourke, Garrison, and Archer (2001) arthes the goal of this
methodology is to make valid inferences from a.text

Although this research technique is often usedndstals are not yet
established. The available instruments reflect dewsariety of approaches and
differ in their level of detail and the nature be&tanalysis categories used. Further
differences are related to a diversity in theirotie¢ical base, the available
information about their validity and reliability,nd the choice for the unit of
analysis. In order to make a well-founded choibapter 2 presents an overview of
fifteen content analysis instruments together witbearch studies in which they
have been applied. For each analysis instrumeatihteoretical background, the
choice for a unit of analysis, and the reliabitifithe instruments is discussed.
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Preliminary question 2: How to analyse knowledgenstuction measures of
students collaborating in asynchronous discussiaugs?

Once decided how to measure knowledge constructiors, necessary to
analyse these measures in an appropriate way. ginglknowledge construction
through social negotiation in a quantitative wapds a straightforward task, since
knowledge construction in collaborative situatiomsnarred by variables both at
the level of the individual learner and the groGpapter 4 goes more deeply into
the methodological challenges to take into accthmmutual influences between a
group and the individuals who make up that group duppting multilevel
modelling to analyse the data obtained throughgihantitative content analysis
procedure.

Overview of the questions

Both preliminary questions (PQ) and the eight regeauestions (RQ) are
listed below. Each of the questions is studied amglvered in one of the chapters
of this dissertation. Table 1.1 gives an overvidvthe questions addressed in the
different chapters.

(PQ1) How to measure students’ knowledge constructionasynchronous
discussion groups?

(PQ2) How to analyse knowledge construction measures tidests
collaborating in asynchronous discussion groups?

(RQ 1) Does the introduction of roles have a significampact on students’
knowledge construction in the medical school sg#&in

(RQ 2) Is there a significant differential impact for tredes in the medical school
setting?

(RQ 3) Do freshmen act up to the assigned roles in theatdunal sciences
setting?

(RQ 4) Does the introduction of roles have a significampact on the knowledge
construction in the educational sciences setting?

(RQ5) Is there a significant differential impact for @t roles in the
educational sciences setting?

(RQ 6) What message characteristics have an impact onl&dges construction
in the educational sciences setting?

(RQ 7) Are freshmen in the educational sciences settihg tabassess their own
social knowledge construction processes accurately?
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(RQ 8) Does the introduction of self-assessment have aifisignt additional
impact on students’ knowledge construction on tbphe effect of role
assignment in the educational sciences setting?

Table 1.1
Overview of the research questions addressed iditfegent chapters

PQPQ RQ RQ RQ RQ RQ RQ RQ RQ
1 2 1 2 3 4 5 6 7 8

Chapter 1 Chapter 1 presents an overview of all questions
Chapter 2 X

Chapter 3 X X

Chapter 4 X X X

Chapter § X

Chapter 6 X X X
Chapter 7 Chapter 7 presents an overview of the answers touabtipns

PQ = Preliminary Question; RQ = Research Question

&Manuscript published i€omputers & Education

P Manuscript accepted for publicationAalvances in Health Sciences Education
“Manuscript submitted for publication

dManuscript submitted for publication

®Manuscript submitted for publication

Chapter 7 presents a general discussion and caoclaosthe results, against
the background and the central aims of this dig8ert. It provides an overview of
the answers to the questions formulated above.h&umbore, this concluding
chapter presents an integrated discussion of tisaltse and their practical
implications. Finally, the limitations of the stedi are discussed and suggestions
for future research are outlined.
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Chapter 2*

Content analysis schemes to analyse transcripts ofiline
asynchronous discussion groups: A review

Abstract

Research in the field of CSCL is based on a wide#aof methodologies. In this
article we focus upon content analysis, which igeehnique often used to analyse
transcripts of asynchronous, computer mediated udg@on groups in formal
educational settings. Although this research taplmiis often used, standards are not
yet established. The applied instruments reflegtde variety of approaches and differ
in their level of detail and the type of analys&egories used. Further differences are
related to a diversity in their theoretical base, &amount of information about validity
and reliability, and the choice for the unit of bsés.

This article presents an overview of different et analysis instruments,
building on a sample of models commonly used inGBEL-literature. The discussion
of fifteen instruments results in a number of caticonclusions. There are questions
about the coherence between the theoretical baséharoperational translation of the
theory in the instruments. Instruments are hardiyngared or contrasted with one
another. As a consequence the empirical base oWdhdity of the instruments is
limited. The analysis is rather critical when itnoes to the issue of reliability. The
authors put forward the need to improve the thémaketwnd empirical base of the
existing instruments in order to promote the overahlity of CSCL-research.

Introduction

Current educational practice reflects a growingptidoa of computer tools to
foster online collaboration. This practice is conmiyodescribed as the field of
Computer Supported Collaborative Learning (CSCly. @SCL-environments,
online asynchronous discussion groups take a dquitee. These are known as
Computer Mediated Conferencing (CMC), Computer Mgl Discussion (CMD),
Computer Conferencing (CC), Networked Learning (Nlby Asynchronous
Learning Networks (ALN). In spite of this conceptwariety, most environments
have in common that students exchange messagagyithcomputers with one
another. In this article we focus on text-based G8@Is. Next to email,
discussion boards are the most commonly used natbli$ context. Asynchronous

" Based on: De Wever, B., Schellens, T., Valcke,&\Van Keer, H. (2006). Content
analysis schemes to analyse transcripts of ongechronous discussion groups: A
review.Computers & Education, 46-28.
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text-based discussions present several advantagesrmapared to synchronous
discussions: students get more opportunities teract with each other and
students have more time to reflect, think, andce&or extra information before
contributing to the discussion (De Wever, Schell@nglcke, 2004; Pena-Shaff &
Nicholls, 2004). The fact that all communicatidereents are made explicit in the
written contributions to the discussions “makes phecess of collaboration more
transparent [for the researcher], because a tighsdrthese conference messages
can be used to judge both the group collaboratieegss and the contribution of
the individual to that process [...]" (Macdonald, 20(. 378). All exchanges of
information between students are stored in theudson transcripts. These
transcripts can be used by students for reflegiimposes or they can serve as data
for research (Meyer, 2004).

In the last decade, online asynchronous discusgionps have become a
primary focus of educational research (Pena-Shdffiéholls, 2004). Researchers
seem to agree that collaboration can foster legrflinzonder, Wilhelm, & Ootes,
2003) and present a variety of theoretical framé&®d®o ground their assumptions
(Schellens & Valcke, 2006). Cognitive constructizislaim that the input in the
CSCL-environment fosters learning due to the eiplion of individual
knowledge elements (retrieval from memory) anddbesecutive reorganisation of
knowledge elements in the course of the sociaktetion. Social constructivists
argue that CSCL promotes the collaborative prodessvhich meaning is
negotiated and knowledge is co-constructed (Lazoetal., 2003). Both views
“acknowledge the importance of interaction in dodleative learning” (Lazonder et
al., 2003, p. 292). This interaction, confined hie transcripts of the discussion, is
thus the object of a large body of recent educaticesearch.

At a first stage, research based on the discussamscripts was mainly
restricted to gathering quantitative data aboutlewef participation (Henri, 1992).
However, these quantitative indices about numbestuglent contributions hardly
helped to judge the quality of the interaction (Mey2004). At a later stage,
content analysis was adopted as a technique tekithe information captured in
transcripts of asynchronous discussion groups.efber, Henri calls CMC a “gold
mine of information concerning the psycho-socialnatypics at work among
students, the learning strategies adopted, andathaisition of knowledge and
skills” (1992, p. 118). Other researchers use tlestripts of online discussion to
investigate the process of the social constructibrknowledge (Gunawardena,
Lowe, & Anderson, 1997; Gunawardena, Carabajal, &vé, 2001) or critical
thinking (Bullen, 1997; Newman, Webb, & Cochran@93). In general, the aim of
content analysis is to reveal information that @& situated at the surface of the
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transcripts. To be able to provide convincing enaeabout the learning and the
knowledge construction that is taking place, inteygnderstanding of the online
discussions is needed.

The present study focuses on transcript analyskis Tontent analysis
technigue can be defined as “a research methoddhag\builds on procedures to
make valid inferences from text” (Anderson, Rourtarrison, & Archer, 2001).
Although this research technique is often usedidstads are not yet established.
The applied instruments reflect a wide variety ppr@aches and differ in their
level of detail and the type of analysis categotised. Further differences are
related to a diversity in their theoretical badee amount of information about
validity and reliability, and the choice for theiuof analysis. In the present article
fifteen content analysis instruments are discussadl research studies in which
they have been applied are analysed.

In order to present an overview of the currentestst the art, a number of
instruments were selected, based on the follownitgri@: instruments applied,
cited, or reflected upon in ISI-journals and CSQIderences, since these are the
most important fora where scientific discussionsulihe development, use, and
study of such instruments take place. Further, $bigction was extended with
recently developed instruments and instruments \witlinique approach or a
noticeable theoretical background. The list of nmstents is not exhaustive, but
reflects a balanced sample of what is currentlydusethe research field: Henri's
model (1992); the model of Newman et al. (1995¢; tiodel of Gunawardena et
al. (1997); the instrument of Zhu (1996); the instent of Bullen (1997); the TAT
of Fahy and colleagues (Fahy, Ally, Crawford, CamksKeller, & Prosser, 2000;
Fahy, Crawford, & Ally, 2001); the instrument demeéd by Veerman and
Veldhuis-Diermanse (2001); instruments for measgyroognitive, social, and
teaching presence (Garrison, Anderson, & Archefl2®nderson et al., 2001;
Garrison, Anderson, & Archer, 2000; Rourke, AndarsGarrison, & Archer,
1999); the instrument of Jarvela and Hakkinen (2002 instrument of Veldhuis-
Diermanse (2002); the instrument of Lockhorst, Adl, Pilot, and Veen (2003);
the instrument developed by Pena-Shaff and Nicli@084); and the instrument of
Weinberger and Fischer (2006).

Within the context of the present article, we dg&cthe quality of the analysis
instruments, more specifically the theoretical lgaokind, the choice for a unit of
analysis, and the reliability of the instrumentshéf available, we refer to other
studies that applied the same analysis instruniéms. helps to qualify the current
state-of-the art of CSCL-research based on coatedysis instruments.



40 Chapter 2

The quality of analysis instruments

Content analysis instruments should be accuratgiga, objective, reliable,
replicable, and valid (Rourke, Anderson, Garris&nArcher, 2001; Neuendorf,
2002). These criteria are strongly interrelatedcukacy is the extent to which a
measuring procedure is free of bias (nonrandomr)erwhile precision is the
fineness of distinction made between categoridewals of a measure (Neuendorf,
2002). Accuracy should be as high as possible engriécision should be high, but
not exaggerated. Objectivity should be attainedllatime (Rourke et al., 2001).
Although interpretation is necessary and subjdgtimight be unavoidable, one
should be aware that subjectivity affects the bdlix and the validity of studies.
The latter is clearly related to the theoreticadebaf the studies and is discussed
together with replicability in the next section. dabsequent sections we elaborate
further on the unit of analysis and the interragdiability.

Theoretical base of the instruments

Although researchers seem to agree that collaboraan foster the learning
process (Lazonder et al., 2003), there is no unguolis theory available to guide
research on computer mediated interaction (Stad03R Without a theoretical
model of the collaborative learning process itngossible to identify empirical
indicators that will form the basis of a codingtmsent as a standard against
which to evaluate whether or not effective learniegoccurring in the online
discussions (Gunawardena et al., 2001). As Perr¢t688) argues: without a
theoretical basis, research is unlikely to go belydata gathering. The theoretical
base is also of importance to ground the validityttee instruments. Internal
validity focuses on the match between the concéptiedinition and the
operationalisation (Neuendorf, 2002). This referssystematic coherence which
defines the relation between the theory and theetsogsed. External validity is
the possibility to generalise the findings to diffiet settings (often called
generalisability). This external validity can bepparted by replications of (parts
of) the research. Therefore, it is important toieeh high replicability (Neuendorf,
2002).

Unit of analysis

One of the issues under discussion is the choicthefunit of analysis to
perform content analysis. Researchers can conedatdr individual sentence as a
single unit of analysis (Fahy et al.,, 2001). A setoption is to identify a
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consistent “theme” or “idea” (unit of meaning) im@essage and to approach this
as the unit of analysis (Henri, 1992). A third optis to take the complete message
a student posts at a certain moment in the dismusas the unit of analysis
(Gunawardena et al., 1997; Rourke et al., 2001¢r¥Evesearcher has his or her
reasons to choose for one of these possibilities] there is not really an
agreement. The choice for a unit of analysis iseddpnt on the context and should
be well-considered, because changes to the sizbiofunit will affect coding
decisions and comparability of outcome betweenedsfit models (Cook &
Ralston, 2003). In this respect, Schrire (2006¢mefto a dynamic approach in
which data is coded more than once and the gramnddithe unit of analysis is set,
depending on the purpose and the research quedtiemefer to Strijbos, Martens,
Prins, and Jochems (2006) for a more in-depth dion of the issue of

unitization.
Interrater reliability

According to Rourke et al. (2001, p. 7) “the reliidp of a coding scheme can
be viewed as a continuum, beginning with coderilital§intra-rater reliability;
one coder agreeing with herself over time), toriater reliability (two or more
coders agreeing with each other), and ultimatelyegolicability (the ability of
multiple and distinct groups of researchers to w@plcoding scheme reliably).”
Interrater reliability is a critical concern in afbn to content analysis. It is
regarded as the primary test of objectivity in emtstudies and defined as “the
extent to which different coders, each coding th@es content, come to the same
coding decisions” (Rourke et al., 2001, p. 6). Unfoately, a large subset of
studies do not report interrater reliability, whiehaccording to Lombard, Snyder-
Duch, and Bracken (2002) — “can be seen as theeqarsce of a lack of detailed
and practical guidelines and tools available teaeshers regarding reliability”.
Next to reporting interrater reliability, it is alvital to report information about the
training of the coders and the coding process. darcind transparent coding
procedure can guarantee the quality and the rlfjabf the research. In the next
paragraphs, we elaborate on the calculation ointieerater reliability because it is
a conditio sine qua non for content analysis.

There are a number of indexes used to report atterreliability: percent
agreement, Holsti's method, Scott's pi, Cohen’s peapKrippendorff's alpha,
Spearman rho, Pearson correlation coefficient, S.inbncordance correlation
coefficient, Kupper-Hafner index, etc. (Krippendori980; Kupper & Hafner,
1989; Lombard et al., 2002; Neuendorf, 2002; Rowkal., 2001). There is no
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general consensus on what index should be usecdowBe&le discuss two
coefficients that provide a good estimation onitherrater reliability.

Percent agreement is the result of the ratio betwee number of codes which
is agreed upon and the total number (agree + disagrf codes. It is by far the
most simple and most popular reliability indexcain accommodate any number of
coders, but it has a major weakness: it fails twoant for agreement by chance
(Lombard et al., 2002; Neuendorf, 2002). Furtheendine matching of the codes
has to be very precise, codes that are close buexactly the same result in
disagreement. Holsti's method is a variation ors thercent agreement index.
However, it takes situations into account in whicé two coders evaluate different
units. When it is calculated across a set of véght is not considered as a good
measure because it can veil variables with unaabgptow levels of reliability
(Lombard et al., 2002).

Krippendorff's alpha is one of the three coeffitie that account for chance
agreement. The other two are Scott’s pi and Coheappa. Krippendorff's alpha
is to be favored for several reasons. First, tewate Scott's pi and Cohen’s
kappa, the only information taken into accounthis hominal level of the data.
Krippendorff's alpha takes into account the magigtwf the misses, adjusting for
whether the variable is measured as nominal, ordimgerval, or ratio
(Krippendorff, 1980; Lombard et al., 2002; Neuerdd@002). Furthermore, it
allows for any number of coders, whereas pi andotagre only applicable for
research based on two coders. Following Lombar@l.e(2002), the “biggest
drawback to its use has been its complexity andekelting difficulty of ‘by hand’
calculations, especially for interval and ratiodevariables”. We do not consider
this calculation as a major problem, since softwargsts to calculate this
coefficient from the reliability data matrix (a matwith for each coder the code
he or she has given to the unit), for example RisRavailable as freeware
(http://www.r-project.org/).

As written above, there is no general agreemenivioat indexes should be
used. Percent agreement is considered an oveealilmdex by some researchers,
and the indices which do account for chance agreemsech as Krippendorff's
alpha, are considered overly conservative and aftemestrictive (Lombard et al.,
2002; Rourke et al., 2001). Therefore we suggesuleding and reporting both
indices. In this way, more information is giventbh@ reader of research studies in
order to judge the reliability. Interpretation efvels of interrater reliability is not
straightforward, since there are no establisheadsials available. There seems to
be no real consensus for the percent agreemerstistaDften a cut-off figure of
.75 to .80 is used; others state that a value @fcah be considered as reliable
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(Neuendorf, 2002; Rourke et al., 2001). Also foamte correcting measures, no
standard is available to judge the level of intemaeliability. When Cohen’s
kappa is used, the following criteria have beenppsed: values above .75
(sometimes .80 is used) indicate excellent agreebwyond chance; values below
.40, poor agreement beyond chance; and valuestiveba represent fair to good
agreement beyond chance (Krippendorff, 1980; Nemin2i002).

Irrespective of the coefficients used, Lombard aofleagues formulate a
number of guidelines. They identify the minimum arrhation that should be
provided (Lombard et al., 2002, p. 602):

- the size of and the method used to create théildlfssample, along with a
justification of that method;

- the relationship of the reliability sample to thd ample;

- the number of reliability coders and whether orthety include the researchers;

- the amount of coding conducted by each reliabdlitd non-reliability coder;

- the index or indices selected to calculate religtéind a justification of these
selections;

- the inter-coder reliability level for each variabler each index selected;

- the approximate amount of training (in hours) reegito reach the reliability
levels reported;

- where and how the reader can obtain detailed irdtiam regarding the coding
instrument, procedures and instructions (for examfpbm the authors).

Only when all this information is reported, readess make conclusions about
the reliability of the instrument used in the comtef a study. We consider it of
crucial importance that more information about atglity is reported. It will
advance the quality of research in the field oftenhanalysis.

Discussion of instruments for content analysis

Rourke and Anderson (2003) suggest that insteatkwéloping new coding
schemes, researchers should use schemes that éawedéveloped and used in
previous research. Applying existing instrumentstdos replicability and the
validity of the instrument (Stacey & Gerbic, 2003)oreover, supporting the
accumulating validity of an existing procedure hasther advantage, namely the
possibility to use and contribute to a growing kagae of normative data (Rourke
& Anderson, 2003). In the CSCL-literature, manye@shers do create new
instruments, or modify existing instruments. Belome discuss fifteen of these
instruments in order of development and publicatibar each instrument, we
focus on the scientific criteria discussed aboke:theoretical framework, the unit
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of analysis, and the interrater reliability datan Averview is presented in Table
2.1.

Henri (1992)

One of the instruments most often cited and used starting point in many
CSCL-studies, is the model of Henri (1992). Hertrin®ent to analyse the
transcripts of discussions is based on a cogritapgproach to learning; although
she also refers to particular concepts, such asitepin a cooperative mode and to
the concept of collective knowledge (Henri, 199%kentral concept in view of the
content analysis instrument is interactivity. Thefimition of interactivity is
borrowed from Bretz (1983), who states that intevéyg is a three-step process:
(1) communication of information, (2) a first regige to this information, and (3) a
second answer relating to the first.

The whole analytical framework of Henri (1992) daisof five dimensions: a
participative, social, interactive, cognitive, amgetacognitive dimension. The
participative dimension comprises two categorié¥:olverall participation, which
is the total number of messages and accesses thisthiession and (2) the active
participation in the learning process, which is thenber of statements directly
related to learning made by learners and educatarshe believes that messages
of unequal length can not serve as precise measdirastive participation, she
proposes to divide messages into statements comdsyg to units of meaning
(Henri, 1992).

The social dimension comprises all statements drgfastatements not related
to the formal content of the subject matter. Thgerationalisation is derived from
the model of Berger, Pezdek, and Banks (1987)staéés that social presence is at
work in any statement not related to the formaltentof the subject matter.

The interactive dimension is first divided in twar{s: interactive versus non-
interactive (independent) statements. Secondly,nteractive statements can be
further subdivided into explicit versus implicit téractions. Furthermore, two
different types of interactive messages are distglged: responses and
commentaries. This leads to five categories, narfiglgirect (explicit) responses,
(2) direct (explicit) commentaries, (3) indirectnfilicit) responses, (4) indirect
(implicit) commentaries, and (5) independent staigis

The cognitive dimension consists out of five catego (1) elementary
clarification: observing or studying a problem itfing its elements, and
observing their linkages in order to come to a dasiderstanding, (2) in-depth
clarification: analysing and understanding a problehich sheds light on the
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values, beliefs, and assumptions which underliestaeement of the problem, (3)
inference: induction and deduction, admitting asgmsing an idea on the basis of
its link with propositions already admitted as {r¢#® judgment: making decisions,
statements, appreciations, and criticisms, andt(&jegies: proposing coordinated
actions for the application of a solution, or feliog through on a choice or a
decision. Furthermore, surface processing is djsished from in-depth
processing, in order to evaluate the skills idesdif

The metacognitive dimensions comprise metacognitkreowledge and
metacognitive skills. Metacognitive knowledge is cldeative knowledge
concerning the person, the task, and the stratelletacognitive skills refer to
“procedural knowledge relating to evaluation, plagn regulation, and self-
awareness” (Henri, 1992, p. 131). Henri does ndtiogrever that although the
messages can reveal useful information, it is irsjdes to reveal the totality of the
metacognitive processes. This means that “evel impetacognitive activity was
noticed, one could not conclude that the studerdgswaeak in this area” (Henri,
1992, p. 133).

As Lally (2001, p. 401) points out: “One of the wragtrengths of Henri's
approach to content analysis using categorieststtfocuses on the social activity
and the interactivity of individuals in a grouptae same time as giving a picture
of the cognitive and metacognitive processes dddlindividuals. However, one of
its major limitations is that it gives us no imms of the social co-construction
of knowledge by the group of individuals as a grdom discussion or a seminar.”
Henri (1992) does not provide information about ¢bede-recode reliability or the
interrater reliability of her instrument. She didtrempirically test the instrument.
Although the instrument has been criticised (Bull&897; Gunawardena et al.,
1997; Newman et al.,, 1995; Pena-Shaff, Martin, &,G2001; Pena-Shaff &
Nicholls, 2004), it can be considered as pioneenng and has been the base for
subsequent research.

The instrument was for example used in a study afaHBonk, and Angeli
(2000), involving 20 master and doctoral studemtsail2 weeks course. The
coding of 271 messages reflected a percent agréeaierv8 for the social
dimension, .75 for the cognitive dimension and fot the metacognitive
dimension. McKenzie and Murphy (2000) applied Henmodel as a basis for
their study, based on 157 messages from 25 stydeotking during 11 weeks.
Based on a random sample of one-third of the messabey report a percent
agreement of .76 for the interactive dimension,fot4he cognitive dimension and
.95 for the analytical model that distinguishesd@pth processing from surface
processing. Reanalysing the data after collapshey five categories of the
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cognitive dimension into only three categories ltesuin a percent agreement of
.68.

Newman, Webb, and Cochrane (1995)

The theoretical concepts that support the instriroeiNewman et al. (1995)
are group learning, deep learning, and criticahkinig. The authors argue that
there is a clear link between critical thinkingcisd interaction, and deep learning.
They developed a content analysis instrument base®arisson’s (1991) five
stages of critical thinking and Henri's (1992) ciiye skills. They identify 10
categories: relevance, importance, novelty, outsigeviedge, ambiguities, linking
ideas, justification, critical assessment, prattiaaility, and width of
understanding. For each category, a number ofippsind negative indicators are
formulated and most indicators are fairly obvioppasites (Newman et al., 1995).
A critical thinking ratio is calculated using thatdls for each positive or negative
indicator, with a minimum of -1 (all uncritical thking, all surface-level learning)
and a maximum of +1 (all critical thinking, all gekevel learning) (Newman et al.,
1995). The authors adopt themes as the unit of/sisalThe units may be phrases,
sentences, paragraphs or messages illustratireasit dne of the indicators. They
only mark and count the obvious examples, and ®rless clear indicators
(Newman et al., 1995). Furthermore, they claim thaie indicators rely on
subject knowledge and should therefore be idedtifig an expert in the domain.
This makes it more difficult to involve multiple &wators and limits control for
subjective scoring. Although the authors urge aherreplicate their work, they
do not report reliability data and hardly infornoati is presented about the
empirical validation of the instrument. Marra, Mepand Klimczak (2004) argue
that calculating interrater reliability is not pdde given that the unit of analysis
varies from phrases, to paragraphs, or the enbisény.

Zhu (1996)

The theoretical framework of Zhu's study is based a combination of
Vygotsky’s theory and theories of cognitive and stamctive learning (Zhu, 1996).
The zone of proximal development and the importaric®cial negotiation are put
forward, together with the notion of reflective rtking of Dewey (1933). The
instrument is based on the theory of group intewacbf Hatano and Inagaki
(1991) and the theory of question analysis of Graieand Person (1994). Building
on these theories, Zhu divides social interactioio ivertical interaction, when
“group members will concentrate on looking for thre capable member’s
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desired answers rather than contribute to and raiknowledge” (Zhu, 1996, p.
824) and horizontal interaction when “members’ Besto express their ideas tend
to be strong, because no authoritative correct arsware expected to come
immediately”. In relation to the latter, two type$ questions are distinguished:
type | questions or information-seeking questiores @osed when information is
missing, while type Il questions or discussing djoes are used to provide some
kind of information, to seek opinions or to stardialogue (Zhu, 1996). Other
categories are answers, information sharing, diseos comment, reflection and
scaffolding. The category answers comprises messaije specific information in
order to answer type | questions, while informatisimaring comprises more
general information. Discussion refers to messdlasfocus on elaborating and
sharing ideas. Comments refer to any non-interrogattatements concerning
readings, while reflective notes focus on evalugtiself-appraisal, relating or
linking messages, and adjusting learning goals @bjdctives. Scaffolding notes
provide guidance or suggestions. Zhu (1996) uséseanessages as the units of
analysis. She does not report information about rel@bility of the coding
scheme.

Gunawardena, Lowe, and Anderson (1997)

The instrument of Gunawardena et al. (1997) isgmesl as a tool to examine
the social construction of knowledge in computenfecencing. It is based on
grounded theory and uses the phases of a discussidetermine the amount of
knowledge constructed within a discussion. The asthrefer to the models of
Henri (1992) and the model of Newman et al. (199%)ey indicate that these
models served as a useful starting point for airadyasynchronous discussions,
but that they are “not very specific on how to ew# the process of knowledge
construction that occurs through social negotiaiio€MC” (Gunawardena et al.,
1997, p. 402). The theoretical framework for thetrimment results from social
constructivist principles, more definitely the pesses of negotiating meaning and
coming to an understanding by discussing and dariing knowledge, thus
resulting in the shared construction of knowledgenuka & Anderson, 1998).

In an initial version of the analysis instrumemottypes of learning were
distinguished. First, a basic type of learning tiglo which participants “were
active in each other’s learning processes onlyroyiding additional examples of
concepts which in essence were already understdusl type of learning is called
‘learning by accretion,” or pooling of knowledgeG¢nawardena et al., 1997, p.
413). Second, a type of learning: “that which alfyueequired participants to
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adjust their ways of thinking to accommodate newcepts or beliefs inconsistent
with their pre-existing cognitive schema” (Gunaverd et al., 1997, p. 413).

This distinction was evaluated as too artificidlidi p. 413). It is at this point
that they presented a model based on 5 levelsettaily the complete process of
negotiation which must occur when there are subiataareas of inconsistency or
disagreement to be resolved” (ibid, p. 413).

In contrast to Henri (1992) and Newman et al. (J9%%unawardena et al.
(1997) use the entire message as the unit of asaksrthermore, they argue that
knowledge construction evolves through a seridevals. The first level is sharing
and comparing of information, which comprises obagons, opinions, statements
of agreement, examples, clarifications, and idmatifons of problems. This is
followed by level 2: the discovery and exploratmidissonance or inconsistency
among ideas, concepts, or statements. The thil isvnegotiation of meaning
and/or co-construction of knowledge, which includegotiation, identifications of
areas of agreement, and proposing new co-congngctin topics where conflict
exists. The fourth level is characterised by tgs&md modification of proposed
synthesis or co-construction. These co-construstattments are tested against
existing cognitive schema, experiences, and liteeatThe fifth and final level
refers to statements of agreement and applicafiorewly-constructed meaning,
and encompasses summarising agreements, applgatfonew knowledge, and
metacognitive statements revealing new knowledgestoaction (Gunawardena et
al., 1997; Kanuka & Anderson, 1998; Lally, 2001).

Lally (2001, p. 402) affirms that “the analyticalodel of Gunawardena and
her colleagues contains several important featimeserms of understanding
teaching and learning in networked collaborativardeng environments: (a) it
focuses on interaction as the vehicle for the awstraction of knowledge, (b) it
focuses on the overall pattern of knowledge constrm emerging from a
conference, (c) it is most appropriate in sociahstructivist and collaborative
(student-centered) learning contexts, (d) it i®latively straightforward schema,
and (e) it is adaptable to a range of teachingecaming contexts.”

With respect to the reliability of the coding scleer@unawardena et al. (1997)
mention that the messages were coded independsntlyo researchers, but they
do not report interrater reliability coefficient§hey note that, in case of
discrepancies, a single code was determined afseuskion between the two
coders, but they do not mention how often discrejggrhave arisen.

Schellens and Valcke (2005) for example, appliékl¢dbntent analysis scheme
to study the discussions of 230 students, durii@ aveek undergraduate course.
The percent agreement when coding the 1428 mesdagéisree independent
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coders was .69. The analysis scheme was also littkeéle analysis scheme of
Veerman and Veldhuis-Diermanse (2001). The resaftsthis analysis are
discussed below.

Marra et al. (2004) employed the instrument of Guaralena et al. (1997) and
report a Krippendorff's alpha of .59 for the initiaodes and .93 for “codes
postinter-rater reliability discussions” (p. 31)hély furthermore compared this
model with the model of Newman et al. (1995) arglarthat the former provides
“a more holistic view of discussion flow and knoddge construction”, whereas the
latter provides “focused and segmented coding otaioepotential indicators of
critical thinking” (Marra et al., 2004, p. 39).

Bullen (1997)

Bullen’s instrument focuses on critical thinkinchel'theoretical framework is
based on different conceptualisations of this cph¢Pewey, 1933; Ennis, 1987;
Garrison, 1991). It is described as a purposefultadgorocess, involving a variety
of cognitive and metacognitive skills. Criticalnking is reflective, evaluative, and
reasonable (Bullen, 1997).

Bullen’s instrument consists of four different aqges of critical thinking
skills. The analysis focuses on finding evidencé¢hef use of these skills (positive
indicators), and also on finding evidence of uigalt thinking (negative
indicators). A ratio of positive indicators to nége indicators was used to
determine the level of critical thinking of studentFor the first category,
clarification, positive indicators are: (a) focugion a question, (b) analysing
arguments, (c) asking and answering questions asffication, and (d) defining
terms and judging definitions; while negative iradiars are (a) focusing on a
guestion unrelated to the problem, (b) analysinguiaents inappropriately, (c)
asking inappropriate or irrelevant questions, griridorrectly answering questions
of clarification and incorrectly defining terms andappropriately judging
definitions. The positive indicators for the secaadegory assessing evidence are
(a) judging the credibility of a source and (b) imgkand judging observations;
while the negative indicators are judgments andenMagions based on
inappropriate criteria. The third category, makigd judging inferences, has a
long list of criteria for making and judging dedocis, inductions, and value
judgments as positive indicators, while negativdidators are making and judging
inferences that do not follow the listed criterRositive indicators of the final
category, using appropriate strategies and tadcies,for example using models,
metaphors, drawings, and symbols to simplify profdeor talking through a
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confusing issue with another person. Negative atdis are the inappropriate use
of strategies and tactics. For the complete lishdicators and criteria, we refer to
Bullen (1997).
Empirical research was based on a 14 week bactie@pee course, involving

13 students and 1 instructor. 207 messages welgsadaBullen reports data on
the reliability of his instrument. Three coders &v@rvolved, but there was only 17
percent agreement between the three judges (BUl#9Y,). The scoring of one of
the judges differed extremely due tot ambiguitytle indicators. The percent
agreement was .58 when the scoring of the two ojindges were compared
(Bullen, 1997).

Fahy, Ally, Crawford, Cookson, Keller, and Prosg2000)

The theoretical context of the study of Fahy et(aD01) is based on the
definition of interaction of Gunawardena et al. 4I® “the totality of
interconnected and mutually-responsive messagesiy(Et al., 2001, p. 2). Fahy
(2001) and Fahy et al. (2000; 2001; 2002a; 2008b)aisentence in a message as
the unit of analysis. They argue that the unitralgsis must be something obvious
and constant within transcripts and that senteacesised to convey ideas.

Fahy et al. (2001) promote a holistic approachramdcript analysis. They
apply the concept of a social network: social neksacontain and are sustained
both by context, and by the social interaction opputies they offer. They focus
on two network concepts: the structural and intavaal exchange patterns
observed in transcripts. Structural features apeesented by the size (number of
members), the density (ratio of the actual numioérinks to the possible total),
and intensity (responsiveness and attentivenesseaibers to each other) of the
social network. Interactional features include khrels of content exchanged in the
interaction and the exchange flow or the directna&fsghe resulting interaction
(Fahy et al., 2001). The interactional featuresaaralysed with the Text Analysis
Tool (TAT). The TAT is based on the instrument dfuZ(1996). It distinguishes
five categories: vertical questioning, horizontallestioning, statements and
supports, reflecting, and scaffolding. At a laterge (Fahy et al., 2001) the TAT
was updated by adding one category “Referencesfdtigs” that includes
references, quotations, and paraphrases on the hand and citations or
attributions on the other hand.

The authors (Fahy et al., 2001) report reliabitigta based on three studies
and involving three independent coders: (1) a aqedede intra-rater reliability of
86 percent agreement, (2) an interrater reliabilftg0 to 71 percent agreement and
(3) Cohen’s kappa interrater reliability coefficiesf .45 to .65. The studies build
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on the work of small groups of student (n = 13)rkirny during about 15 weeks in
a graduate course setting. Not the number of uoftsanalysis is reported
(sentences) but the number of words: 53671 words.

Veerman and Veldhuis-Diermanse (2001)

Veerman and Veldhuis-Diermanse situate the use B8CIC within a
constructivist framework: “From a constructivist rggective, collaborative
learning can be viewed as one of the pedagogicéhads that can stimulate
students to negotiate such information and to @sotomplex problems from
different perspectives”; furthermore “collaboratianith other students provokes
activity, makes learning more realistic and stirtedamotivation” (Veerman &
Veldhuis-Diermanse, 2001, p. 625). They presentauaysis procedure for two
categories of messages: task-related and not ¢deled messages. The categories
reflect their specific interest in messages thattaio explicit expressions of
knowledge construction. They subdivide the tasktezl messages into three
categories: new ideas (content not mentioned bgfepglanations (refining or
elaborating already stated information), and euauna(critical view on earlier
contributions). They applied the instrument in folifferent settings (synchronous
and asynchronous) and compared the outcomes, dyutithnot report information
about reliability. Messages are the units of anglysxcept for a single study,
where messages were divided into separate contriiitdepending on the theme
of the content (thematic unit).

The authors applied the scheme in four consecstivdies, involving 40, 20,
30, and 14 students and during 6 to 12 weeks ircoindext of an undergraduate
course. Large numbers of messages were analysd@, (2287, 952, and 1088),
but no information about reliability indices wasdaeaavailable.

Schellens and Valcke (2005) applied the model oérkfan and Veldhuis-
Diermanse (2001) in a CSCL-setting involving 23@dents during a 12 week first
year university course. 1428 messages were coddtirbg independent coders.
Assessment of interrater reliability resulted initguhigh percent agreement
measures. The initial value of this statistic w&4..Percent agreement for
independent recoding after negotiation betweerctloers was .87.

De Laat and Lally (2004) analysed discussionswbekshop in a fully virtual
master’s program in e-learning. The data consistéde transcripts of discussions
of 7 professionals, during three periods of 10 dA$® messages). They calculated
a Cohen’s kappa of .86, based on a 10% sample.
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comparing — New idea:
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Gunawardena et al. (1997) Veerman et al. (2001)

Figure 2.1. Interrelations between two instruméotdetermine levels of
knowledge construction (Schellens & Valcke, 2005).

The research of Schellens and Valcke (2005) isobriee studies that tried to
study the validity of the instrument by Veerman areldhuis-Diermanse (2001)
by simultaneously coding the discussions usingrnikgument of Gunawardena et
al. (1997). In this way, the authors could reldie theoretical position of both
models (see Figure 2.1). Category 1, 2, and 3eniristrument of Veerman and
Veldhuis-Diermanse (2001) relates respectivelyeeel 1 in the instrument of
Gunawardena et al. (1997), whereas category 4 amelabes respectively to
category 2 and 3. Both models are parallel to oratheer for the first three levels
of knowledge construction. However, the coding soheof Gunawardena et al.
(1997) does not differentiate between lower cogaitprocesses. On the other
hand, this scheme goes beyond the scheme of VeanwVeldhuis-Diermanse
(2001) and discriminates more advanced levels oikedge construction, such as
testing and applying newly constructed mental nmdel

Rourke, Anderson, Garrison, and Archer (1999)

Social presence is one of the three elements o€dhamunity of inquiry as
conceptualised by Rourke et al. (1999). The other élements are cognitive
presence and teaching presence. It “supports ¢egoibjectives through its ability
to instigate, sustain, and support critical thigkim a community of learners”
(Rourke et al., 1999, p. 54). Social messages, sscjokes, compliments, and
greetings do occur a lot in online asynchronoususisions (Rourke et al., 1999)
and are considered to be important to motivate estisd The social presence
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analysis model consists of three main categorisctave responses, interactive
responses and cohesive responses. In their stidiesatic units are used as the
units of analysis. The authors claim that the uhése the reliable identification
attributes of syntactical units (Rourke et al., 999Two studies are reported in
which the social presence analysis scheme wasedpoth studies were set up in
the context of graduate level courses, involvingtd114 students, 2 moderator
students and 1 instructor. A total of 90 and 44 3agss were coded. The authors
report Holsti's percent agreement indices fromt®15.

Garrison, Anderson, and Archer (2001)

Cognitive presence is another element in the contynad inquiry model.
“Cognitive presence reflects higher-order knowle@gguisition and application
and is most associated with the literature andarekerelated to critical thinking”
(Garrison et al., 2001, p. 7). They operationatiegnitive presence through the
practical inquiry process, which comprises four gg@sa (a) an initiation phase,
which is considered a triggering event, (b) an epgilon phase, characterised by
brainstorming, questioning, and exchange of infdiona (c) an integration phase,
characterised by constructing meaning and (d) @lutsn phase, characterised by
the resolution of the problem created by the tniggeevent (Garrison et al., 2001).
Complete messages were chosen as the units osandliie model was tested in 2
empirical studies that lasted 13 and 2 weeks. Atdidtnamount of students were
involved: 11 students, 2 student moderators andstructor. A total of 51
messages was analysed. Varying levels of internakability were reported:
Holsti’'s coefficient of reliability (C.R.) of .450t.84 and Cohen’s kappa of .35 to
74,

Anderson, Rourke, Garrison, and Archer (2001)

Teaching presence is the third element in the ookimg theoretical
framework of the community of inquiry. The authase “the function of the
teacher as consisting of three major roles: fiast,designer of the educational
experience, including planning and administeringtrinction as well as evaluating
and certifying competence; second, as facilitatod a&o-creator of a social
environment conducive to active and successfuhlegr and finally, as a subject
matter expert who knows a great deal more than teashers and is thus in a
position to ‘scaffold’ learning experiences by jdowg direct instruction”
(Anderson et al., 2001, p. 2). These three rolegla basis for their instrument to
assess teaching presence. As unit of analysisuttwra opt for the message, but
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they allowed “for the possibility that a single reage might exhibit characteristics
of more than one category” (Anderson et al., 2@111). Empirical research of
the authors was based on a 13 week graduate lewede; involving 1 instructor. A
total amount of 139 students and 32 instructor agess were analysed. Cohen’s
kappa interrater coefficients are reported and framy .77 to .84.

Jarvela and Hakkinen (2002)

Jarveld and colleagues focus on three aspectthdaype of postings, (b) the
level of discussions, and (c) the stage of perspedaking in discussions
(Hakkinen, Jarveld, & Byman, 2001; Jarvela & Hakkin2002). Their theoretical
framework has its foundation in socio-constructiVesarning theories in general,
and more specifically in the idea of apprenticeshithinking. With regard to the
type of postings, the following categories are dEtifrom the transcript data: (a)
theory, (b) new point or question, (c) experier{d¢ suggestion, and (e) comments.
The message served as unit of analysis for thisgoasation. The concrete link
between the analysis categories and the theorétizabwork is not explained. No
interrater reliability data when using this catégation are mentioned. Concerning
the level of discussions, three categories areepted: (a) higher-level discussions,
(b) progressive discussions, and (c) lower-levetualsions. A complete discussion
is considered as the unit of analysis for thisgatisation. An interrater agreement
of 90% between two coders was reported. Negotistimsulted in a 100%
consensus. The third aspect, stages of perspdaliiry in discussions, has been
derived from Selman’s (1980) perspective-takingegaties. Selman (1980)
defined five levels of the coordination of soci@rgpectives, which served as a
theoretical basis for the instrument, namely: (&ge O: undifferentiated and
egocentric; (b) stage 1: differentiated and subjeatole-taking; (c) stage 2: self-
reflective, second person and reciprocal perspec(t) stage 3: third-person and
mutual perspective taking; and (d) stage 4. intdephd societal-symbolic
perspective taking. The unit of analysis for thipect was again a complete
discussion. Interrater agreement between two ragied up to 80%. Discussions
between coders resulted in a 100% consensus @&udhkkinen, 2002).

Veldhuis-Diermanse (2002)

Veldhuis-Diermanse (2002) developed a method tdys@atudents’ learning
in CSCL-environments. It is based on a construgttiview on learning and focuses
on knowledge construction. More specifically it partially rooted in the
classification of Vermunt (1992), who distinguishesgnitive, affective, and
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metacognitive learning activities. Velduis-Diermaissmethod consists of three
steps. In a first step, the participation and extéon is analysed. Both written and
read notes are taken into account, together wighddmsity of the discourse. The
density is an indicator for the level of engageminthe discussions, and is
measured by the proportion of actual connectionsvdmn students to the
maximum possible connections (Veldhuis-Dierman€$22. In the second step,
the focus is on the different learning activitig@is comprises cognitive learning
activities, such as debating, using external oerirdl information; affective
learning activities; and metacognitive learning\dti¢s, such as planning, keeping
clarity, and monitoring. The third step focuses the quality of constructed
knowledge and is based on the structure of therebddearning outcome (SOLO)
taxonomy of Biggs and Collis (1982), as describgdsbhrire (2006). Four levels
are identified: level D (unistructural), where oreevant aspect of the task is
picked up and used; level C (multistructural), véeheeveral relevant aspects of the
task are acquired but not connected; level B (oelat), where the learned
components are integrated into a coherent wholé;fiaally the highest level A
(extended abstract), where the acquired structeeorhes transferable to the
overall meaning (Veldhuis-Diermanse, 2002).

Meaningful units and whole messages were choseandésof analysis for
respectively the first (step 2) and the secondrgpdicheme (step 3). The author
reports a Cohen’s kappa of .82 (based on 20 randseibcted notes) for the
analysis of cognitive learning activities (stepa2)d a Cohen’s kappa of .72 and
percent agreement of .80 (based on 25 randomlgtedl@otes) for the analysis of
the quality of the knowledge constructed (step 3).

Lockhorst, Admiraal, Pilot, and Veen (2003)

Lockhorst et al. (2003) base their instrument ocoastructivist framework.
They focus on online cooperation, and more spetifion the learning strategies
that lead to an in-depth level of information exop@ They depart from the
individual in the social state of affairs, and &es focused on the quality of the
information exchanged or the knowledge construdtet their main interest is the
quality of the learning strategies used to constknowledge.

The method developed by Lockhorst et al. is basadtl® analytical
framework of Henri (1992). It includes five differeinstruments based on five
perspectives. The first perspective is particigatibhis is measured by the number
of statements and by Freeman’s degree, which repiethe centrality of a person
in a social network. The second perspective isnéeire of the content, which
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comprises four codes: (1) content related, (2) gdacal, (3) social, and (4) no
code. The third perspective is interaction and $esuon threads or chains of
semantically or conceptually connected messagese&ah thread the length, the
number of layers, and the content is described. fdbgh dimension focuses on
information processing and is measured by a Likedle from surface to deep
information on a number of learning activities: (apeating, (b) interpreting, (c)
argumentative, (d) adding new elements, (e) exjplgir(f) judgmental, (g) asking
guestions, (h) offering solutions, (i) offering atrgies and, (j) questioning. The
fifth perspective is procedural information. Progead statements are analysed
with an instrument that consists of six categor{e}:evaluative, (b) planning, (c)
communication, (d) technical, (e€) description, éidest.

In accordance with Henri (1992), Lockhorst et ale the unit of meaning as
unit of analysis. For the second perspective (eadficontent) a Cohen’s kappa of
.73 was calculated, comparing the work of two iredetent raters.

Pena-Shaff and Nicholls (2004)

Pena-Shaff and Nicholls (2004) developed an instninto evaluate the
knowledge construction processes in online disoussi Social constructivist
learning theory served again as the theoreticatdwaork for this instrument. The
authors also concentrate on the quantitative aisabjparticipation and interaction
rates (Pena-Shaff & Nicholls, 2004). Discussionshwieers are considered to
foster learning. The construction of knowledge isogial, dialogical process in
which students should be actively involved (PenafS& Nicholls, 2004). Pena-
Shaff and Nicholls (2004) make a distinction betwed categories: question,
reply, clarification, interpretation, conflict, a&ston, consensus building,
judgment, reflection, support and other. They fartistate that statements of
clarification, interpretation, conflict, assertigndgment, and reflection appear to
be most directly related to the knowledge consiongbrocess.

The authors used sentences within messages asgteeunit of analysis, but
also complete paragraphs are used as the unitabfsas) in order to maintain the
meaning of a given sentence (Pena-Shaff & Nich@@)4). In their research,
involving undergraduates, graduates, and universityployees that worked
together during 3 weeks, 152 messages of 35 swig@re analysed. Coding and
recoding was used to check for ambiguity in theirmgpdTwo other independent
coders were involved in the procedure. However relability data have been
reported.
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Weinberger and Fischer (2006)

Weinberger and Fischer (2006) argue that learmeas@SCL-environment are
often supposed to discuss their perspectives onroblgmm and engage in
argumentative discourse with the goal to acqui@Medge. They propose a multi-
dimensional approach to analyse argumentative ladye construction. Four
different process dimensions are identified: pgréiton, epistemic, argumentative,
and social mode. The participation dimension cdsg$ two indicators, namely
the quantity of participation, which designates thiee learners participate at all,
and the heterogeneity of participation, which sjesi whether the learners
participate on an equal basis. The epistemic difoeris divided into off-task and
on-task discourse. The latter is further subdividedthree categories: the
construction of problem space, the constructioncoficeptual space, and the
construction of relations between conceptual arablpm space. The argument
dimension comprises the construction of single mu@nuts, which encompasses
claims, grounds with warrants, or qualifiers; ah@damprises the construction of
sequences of arguments, which includes argumemisterarguments, and replies.
The last dimension is the dimension of social maxfes-construction. It contains
five categories: externalisation, elicitation, duimonsensus building, integration-
oriented consensus building, and conflict-orientedsensus building. For an in-
depth discussion of this framework, we refer to Mderger and Fischer (2006).

The authors apply units of analysis on both mienod macro-level. A micro-
segment contains a relation between two elememisset elements can be
theoretical concepts or pieces of case informatigsually, micro-segments are a
part of a sentence. A macro-segment consistslefat two micro-segments and is
used to examine the relationship between theseorsmgments. They report a
percent agreement on micro-segmentation of .87 witCohen’s kappa of .72.
Furthermore, interrater reliability data for théfelient dimensions is available. A
Cohen’s kappa of .90 is reported for the epistedieension. For the argument
dimension and the social modes dimension the asitiegort a Cohen’s kappa of
respectively .78 and .81.
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Table 2.1

Overview of the content analysis schemes.

Instrument

Theoretical background

Unit of analysis Interrater reliability

Henri (1992)

Newman, Webb, &
Cochrane (1995)

Zhu (1996)

Gunawardena, Lowe,

& Anderson (1997)
Bullen (1997)

Fahy, Ally,
Crawford, Cookson,
Keller, & Prosser
(2000)

Veerman &
Veldhuis-Diermanse
(2001)

Rourke, Anderson,
Garrison, & Archer
(1999)

Garrison, Anderson,
& Archer (2001)

Anderson, Rourke,
Garrison, & Archer
(2001)

Jarvela & Hakkinen
(2002)

Velduis-Diermanse
(2002)

Lockhorst, Admiraal,
Pilot, & Veen (2003)

Pena-Shaff &
Nicholls (2004)

Weinberger &
Fischer (2006)

Cognitive and

metacognitive knowledge

Critical thinking

Theories of cognitive and

constructive learning

Knowledge construction

Social constructivism

Knowledge construction

Critical thinking

Social network theory
Interactional exchange

patterns

Social constructivism

knowledge construction

Community of inquiry
Social presence

Community of inquiry
Cognitive presence

Community of inquiry
Teaching presence

Social constructivism
Perspective taking

Social constructivism

Knowledge construction

Social constructivism
Learning strategies

Social constructivism

Knowledge construction

Social constructivism
Argumentative

knowledge construction

Thematic unit Not reported

Thematic unit Not reported

Message Not reported
Message Not reported
Message
(several indicators Percent agreement
possible)
Percent agreement
Sentence ,
Cohen’s kappa
Message Percent agreement

Thematic unit Holsti’s coefficient

Holsti's coefficient

Message Cohen’s kappa
Message Cohen’s kappa
Message —
Complete Percent agreement
discussion

Percent agreement

Thematic unit Cohen’s kappa

Thematic unit Cohen’s kappa

Code-recode and

Sentence interrater
(sometimes procedures, but no
paragraphs) reported

coefficients

Micro-level and
macro-level units
of analysis

Percent agreement
Cohen’s kappa
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Discussion of the state-of-the-art in content anasfs approaches

Theoretical framework

Stahl (2003) argues that the form of communicatiat appears in computer-
mediated interaction “has special requirements aadds its own theory of
communication”. Studying the approaches discusbedes we can conclude that
concepts from other theories or frameworks aredvegd, but a powerful theory to
guide research is still lacking (De Laat & Lallyg@; Stahl, 2004). When studying
the theoretical frameworks of the instruments, @davariety of concepts are
mentioned: cognitive and metacognitive knowledge akills (Henri, 1992);
critical thinking (Bullen, 1997; Newman et al., B9 knowledge construction
(Gunawardena et al., 1997; Pena-Shaff & NicholB)42 Veerman & Veldhuis-
Diermanse, 2001; Veldhuis-Diermanse, 2002; Weirdre& Fischer, 2006; Zhu,
1996); cognitive, social, and teaching presencadéfson et al., 2001; Garrison et
al.,, 2001; Rourke et al., 1999); perspective-takidgrveld & Hakkinen, 2002);
interactional exchange patterns (Fahy et al., 20@k) learning strategies
(Lockhorst et al., 2003). Although elements of theoretical background are
mentioned in all cases, not all studies preseréar dink between the theory and
the instruments. In this respect, the importanceystematic coherence is to be
stressed. Some instruments elaborate the operatawfmition of theoretical
concepts, while this is missing in other instrursetfifrom the overview it is also
clear that a number of researchers build on easggk, but at the empirical level,
links are hardly made between the new and prevdaoalysis approaches.

A separate point of discussion is the differencesvben the instruments in the
number of categories and the level of detail. Fahgl. (2001) complain in this
respect about the lack of discriminating capabilitfy instruments. They are
concerned that the communicative richness of trgstsamay not be fully revealed
when large portions of the transcripts are code iwery few interaction
categories.

A last issue is the weak empirical base of the nsodéhe majority of
instruments has been developed in the context roiteld empirical studies,
building on small numbers of participants, restictnumbers of messages and
discussions during short periods of time. Moreoweost empirical studies were
descriptive in nature and did not primarily focus lyypotheses testing. This small
research base does not favor the validation ofrtiieuments nor does it help to
underpin the theoretical foundation.
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The unit of analysis

The unit of analysis determines how the overaltwulision is to be broken
down into manageable items for subsequent codimgprding to the analysis
categories. The choice for the unit of analysie@# the accuracy of the coding
and the extent to which the data reflect the troitent of the original discourse
(Hearnshaw, 2000). Four of the instruments discusd®mve use thematic units
(units of meaning) (Henri, 1992; Lockhorst et &003; Newman et al., 1995;
Rourke et al., 1999). Seven recommend the useroplete messages as units of
analysis (Anderson et al., 2001; Bullen, 1997; Sarr et al., 2001; Gunawardena
et al., 1997; Jarvela & Hakkinen, 2002; Veerman &dhuis-Diermanse, 2001;
Zhu, 1996). One study focuses on both thematicsuaritd messages (Veldhuis-
Diermanse, 2002) and another one uses micro- amtorsagments (Weinberger
& Fischer, 2006). Only two studies use sentencethesinit of analysis (Fahy et
al., 2001; Pena-Shaff & Nicholls, 2004). In ondinment, the whole discussion is
the unit of analysis (Jarveld and Hakkinen, 2002).

The unit of analysis determines the granularitjoiwking at the transcripts in
the online discussion. To get a complete and mgéuinpicture of the
collaborative process, this granularity needs tedieappropriately. As is discussed
in Strijbos et al. (2006) each choice representsatages and disadvantages. It is
striking that the choice for a specific unit of bsés is hardly linked to the
theoretical base of the analysis instruments. Vihdédr instance the best option
when focusing on critical thinking? Most authorfergo criteria that are linked to
objectivity and reliability in choosing the unit ahalysis. The issue is however
never related to validity questions. Garrison et(2000) indicate that opting for
themes as the unit of analysis presents problemdeims of the reliable
identification of each individual theme, resultimgsubjectivity and inconsistency.

The fact that most studies opt for complete messagehe unit of analysis, is
explained by the argument of Rourke et al. (2004} this is the most objective
identification of units of analysis, and that insthvay researchers work with the
unit as it has been defined by the author of thesage.

Apart from the difficulties with regard to the cheiof an appropriate unit of
analysis, current reporting practices can be @éit. Most authors do not mention
arguments for selecting or determining the unitaoflysis; moreover a clear
definition of the unit of analysis and the segmBataprocedure is not always
available and most of the studies do not repomriater reliability measures
concerning the segmentation procedure (see algloStet al., 2006).
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Interrater reliability

The importance of a clear and transparent codinggature and the inter/intra-
rater reliability has been stressed throughoutdtisle. We encouraged the use of
multiple coefficients to determine interrater rbllay, such as percent agreement
and Krippendorff's alpha. Reporting multiple reliélp indices is of importance
considering the fact that no unambiguous standawds available to judge
reliability values. Next to the concrete valuesoainformation about the sample,
the coding procedure, and the training should Ip@rted carefully in order to
improve the quality of research in the field of ot analysis.

When studying the fifteen instruments from this spective, the picture is
rather critical. In most studies, the proceduredédermine the reliability is not
reported. In five studies no reliability indices revereported. In two cases the
authors reported Cohen’s kappa interrater religbiioefficients, in four cases
percent agreement or an equivalent measure was available, and in four other
cases both were reported. In order to give readersverview of the interrater
reliability of the coding schemes and proceduras;utating and reporting these
measures is necessary.

Limitations and conclusions

The critical discussion of content analysis modgiesented in this article, has
some limitations. Only a selection of content asialyinstruments has been
presented. Specific criteria were used to devehaplist, but the overview is not
complete. The same is true for the selection afietuthat build on the work of the
authors of the analysis instruments. Furthermorepnly discussed a basic set of
criteria in relation to each instrument: the théioed base, the unit of analysis, and
reliability data. But these three aspects are atudihe systematic coherence
between theory and analysis categories, a groucii@de for the unit of analysis,
and information about the (interrater) reliabilignd procedure are necessary
conditions for applying content analysis in the teah of a sound research
methodology.

The picture that results from the analysis cardatlin this article is on some
points unfavorable. As discussed above, cohereheapirically validated content
analysis instruments are still lacking and so Fase instruments have not fully
resulted in progress in the development of the G8&karch tradition. Therefore,
the authors of the present article call for repigra studies that focus on the
validation of existing instruments in larger empali studies. Hypothesis testing
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should be a central focus in these studies. Thkeoautare convinced that this
research reorientation will be helpful to fostee #rientific quality and status of
CSCL-research.
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Chapter 3

Discussing patient management online:
The impact of roles on knowledge construction fortadents
interning at the paediatric ward

Abstract

The objectives of this study are to explore the abasynchronous discussion
groups during medical students’ clinical rotatiarpaediatrics. In particular, the impact
of role assignment on the level of knowledge camsion through social negotiation is
studied.

Case-based asynchronous discussion groups wesduo&d to enhance reflection
and critical thinking on patient management andtiment, and to offer an exercise in
evidence-based medical practice. Groups of appateiiy 4 to 5 students were asked
to discuss 4 authentic cases during clinical rotain paediatrics. 49 students interning
at the paediatric ward participated in this study.

With respect to role assignment, differences betmgreups (1) with a student or
an instructor as moderator and (2) with or withautleveloper of alternatives for
patient management were explored. A content arglysis performed to explore the
different levels of social construction of knowledg

The results of multilevel logit analyses show andigant difference in knowledge
construction through social negotiation betweend@@ns with a student moderator
and conditions where the instructor is moderatibgt only when a developer of
alternatives is involved. No significant differeneeas revealed between student-
moderated and instructor-moderated groups withal@va&loper of alternatives.

It can be concluded that when both the moderatdrdmveloper role are assigned
to students, their contributions are more likelyrédlect a high level of knowledge
construction.

Introduction

Current educational practice in medical educatibows a growing use of
Information and Communication Technologies (ICTheTinformation component
of ICT is essential: recent articles argue thae “fbll text of medical journals is
becoming increasingly available electronically” (WMdee, 2001, p. 778) and the

" Based on: De Wever, B., Van Winckel, M., & Valcks, (in press). Discussing
Patient Management Online: The Impact of Roles nowledge Construction for
Students Interning at the Paediatric Wakdvances in Health Sciences Educatibn
18. Retrieved September 1, 2006, from http://dxafgi10.1007/s10459-006-9022-6
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use of ICT to access medical information in genbes important implications in
medical education (Carney et al., 2004). But disodommunication component of
ICT has its importance for medical education, asnfputer technologies can
support a wide range of learning activities whicly&ge students in a continuous
collaborative process of building and reshapingeusi@énding” (Greenhalgh, 2001,
p. 40). The present study is primarily connectetht® communication component
and focuses on asynchronous online discussion grasm rich environment for
active learning in which learners actively buildokviedge (Greenhalgh, 2001;
Grabinger, 1996).

The advantages of the application of asynchrondssusision groups are
fourfold. First, integrating ICT gives students tbpportunity to get acquainted
with essential technologies in order to keep uplite rapid growth in medical
knowledge (Hagdrup et al., 1999). Second, asyndu®rdiscussion groups are
independent of time and location, increasing edoicat flexibility (Bernard &
Lundgren-Cayrol, 2001). Third, asynchronous disiomss provide students with
extra time to reflect, think, and search for addil information before
contributing to the discussion (De Wever, Schelléfen Keer, & Valcke, 2006;
Pena-Shaff & Nicholls, 2004). Fourth, asynchrongissussion groups can be used
to integrate clinical placements within the restileé curriculum (Hagdrup et al.,
1999; Stromso, Grottum, & Hofgaard Lycke, 2004).

Building on these advantages, online discussionggavere introduced in the
context of this study to stimulate reflection andtical thinking on patient
management during a clinical rotation in paediatrithe present study focuses
more specifically on enhancing the process of adtivowledge construction in the
online discussion groups. The concept of collalweakearning and knowledge
construction through social negotiation is borrowfesm social constructivist
theory. Constructivists see learning as a procéssngaging in self-regulated,
constructive, and reflective activities. Social swuctivists furthermore consider
individual learning as socially mediated. In thiew, group settings can foster
learning via questioning, criticism, and evaluat{@chrire, 2004). Therefore, it is
argued that, in addition to individual cognitiveopesses, social processes play an
important role in learning (Gunawardena, Lowe, &darson, 1997; Schrire,
2004). Within collaborative learning, learners eggyan shared knowledge building
processes: knowledge is not just transferred¢ctntonstructed.

Research indicates that knowledge construction vitei in online
collaborative groups are influenced by the desigeh @rganisation of the learning
environment (Lockhorst, Admiraal, Pilot, & Veen, ). It is important to
thoroughly compose and structure asynchronous shfms, as structure is
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valuable to trigger meaningful discourse (GilberD&bbagh, 2005; Weinberger,
Reiserer, Ertl, Fischer, & Mandl, 2005). In thisspect, this article focuses
specifically on the impact of role assignment omwledge construction through
social negotiation.

The introduction of roles as a structuring tool

Scripts or structuring tools can specify, sequera®l assign collaborative
learning activities in online learning environmer{tsollar, Fischer, & Hesse,
2003). Roles in particular can serve as a scriptiad to support the process of
social negotiation in the discussions. They arensae important factors in
determining the quality of knowledge constructionai community (Aviv, Erlich,
& Ravid, 2003). Furthermore, research revealed thkgs appear to affect the
perceived level of group efficiency and elicit motask content statements
(Strijbos, Martens, Jochems, & Broers, 2004). ia #tudy, roles are introduced to
structure the discussion process. Two differergégaliere assigned: a moderator
and a developer of alternatives for patient managenThe task of the moderator
comprises monitoring the discussions, asking afitgquestions, and inquiring for
the opinion of others. The role of developer cassisf the exploration of
alternative treatments for the ones already diszli$s.g. no medication, soothing
medication only, other ways to administer medicgti@other forms/kinds of
medication, etc.). This study focuses more spetdificon the difference between
instructor-moderated and student-moderated dismussin the one hand, and on
discussions with versus without a developer ofadttives on the other hand.

As to the difference between student-guided versusructor-guided
discussions, the present study joins in with a remidf studies in two related
research fields, namely peer-guided instructionhigher education and peer
tutoring in the context of problem-based learni@pncerning achievement of
students, research in the former research fieldtiijnsbowed no differences or
rather conflicting results: sometimes better penfances of student-guided groups
are reported and sometimes instructor-guided grqugsorm better (Moust &
Schmidt, 1994). Research in the latter field resgakither no differences or
differences in favour of instructor-guided groupglo(ist & Schmidt, 1994;
Dolmans et al., 2002). Research furthermore shbassriovice students are more
dependent on their tutor's expertise (Schmidt, \Dar Arend, Moust, Kokx, &
Boon, 1993). In addition, Dolmans et al. (2002) tiena shift from outcome-
oriented studies to more process-oriented studiesy conclude that the content
expertise of a tutor leads to more teacher-direatgivities. Non-content-experts
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tend to use their process-facilitation expertiseario direct the discussion groups,
resulting in more student-initiated activities.

As to the difference between discussions with aiiithout a developer of
alternatives, it can be argued that the search—-f@and the development of —
alternative solutions or heterogeneous answemgarded as important, since one
of the theoretical fundaments of between-peersie@renvironments is the socio-
cognitive conflict (Joiron & Leclet, 2002). Resdagcs use the concept of socio-
cognitive conflict to take account of how underdiag may be shifted by
interacting with other learners that have a ratliferent understanding of events.
The basic idea is that when two contrasting woréve are brought into contact,
this is likely to stimulate some cognitive resturatg, learning, and improved
understanding (Mercer, 1996). Solving socio-cogaittonflicts can increase the
amount of explicit comparisons of information amdjage the different interaction
partners into joint knowledge construction throsglial negotiation. Furthermore,
processes of reasoning and explaining are fruitiu€ollaborative learning (Joiron
& Leclet, 2002).

Taking into account that our context involves adehlevel medical students,
that the role of moderator is to guide the disaussi(and not to deliver subject
matter), that our focus is on the process of canstrg knowledge through social
negotiation, that developers of alternatives shostimulate heterogeneous
contributions, and that roles increase studentsiramess of collaboration (Strijbos
et al., 2004), this study aims to show that enhdnoalaboration resulting in
higher levels of knowledge construction can be etqie when the role of
moderator is assigned to a student and when aajmredf alternatives is involved.

Method

Participants

The study involved a total of 49 students, integnat the paediatric ward of
Ghent University Hospital. They were enrolled aghsyear medical students and
participated in this study during their clinicaltaton. They were on average 24
years (SD = 3, range 23-43) and there were 32 t&391(85%) and 17 males (35%).
Each student usually rotated for one month at #esljatric ward. On average, four
to five student-interns per month were involvedhe asynchronous discussions.
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Context

At the Ghent University Hospital asynchronous déston groups were
introduced during the clinical rotation in paedir All student-interns meet
weekly for case-based face-to-face discussion grogpided by a staff member.
During these discussions students present patieritigms to their peers, who
interactively try to define the patient problem aexplore the history, clinical
examination, differential diagnosis, and therameutptions. Since interference
with ward-based activities and staff-schedules nmadeexpansion of face-to-face
contacts impossible, online case-based discussmupg were introduced in order
to meet students’ and staff's wishes for extraculsions focusing on patient
management and therapeutic options. Although bollalmrative approaches run
in parallel, the online discussions differ from tlaee-to-face discussions. While
the face-to-face discussions focus on the diagngsticess and start from the
patients’ presenting problem, the main goal forrddticing the case-based
asynchronous discussion groups was to enhancetrefleand critical thinking on
patient management. The asynchronous e-discus&ions on treatment options
and informing the patients or parents. They starnfa complete case description
with a given diagnosis, based on real-life casés. dontent of the cases stimulates
students to learn collaboratively, to reflect, aioduse electronic information
resources. Several links to electronic resourcesh @s journals, Medline, and
Evidence Based Medicine information databases wamavided and their
employment was encouraged, as McGlade, McKevenesgwiOred, and
Brannigan (2001) pointed out that students’ useamd skills in ICT is more
influenced by specific course demands than by uakieg a single module in
medical informatics.

Due to the specific nature of discussing in a campsupported collaborative
learning (CSCL) environment and the integrated asdCT, an introductory
session was organised for each group prior to tisetoof the discussions. The
introduction focused on the use of ICT in geneaa, the available electronic
information resources, and on the applicationh@&@SCL environment. In order
to ensure that students became familiar with tHemenliscussion approach and the
technology, they were confronted with a sample osb&eh had to be solved
through online discussion. To ensure commensuratbiaing for all research
groups, all introductory information could be retréd online.

After the sample case, each group of studentsuiiray all students interning
at the paediatric ward during one month) tackledr fauthentic cases. Each case
was dealt with asynchronously over a two-week pkriBarticipation in the
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discussion groups was obligatory and formed a formpeet of the curriculum.
Students were evaluated by a university staff men{B&% of final score).
Students were required to post a minimum of 4 ngessger case discussion.
Further, they were asked to support their contidimst with arguments, scientific
data, and information about the sources they mdeto. For each case to be
discussed, the students received information albioeit patient, the signs and
symptoms, and the diagnosis. Three learning obgstwere presented to the
students: determining the ensuing patient managesmh treatment procedure,
based on the analysis of the clinical problem; addpuargumentations to support
the solutions and strategies put forward while @atithg the value of information
found (Hagdrup et al., 1999); and verifying oneisnocontributions with other
students’ input.

During the first three days of every new discusgeriod, all students had to
develop a solution to the case individually. Durthgs period, they could not read
each other’'s messages. From day four on, all peste made visible and students
started the discussion. Some of the discussione wederated by a senior staff
member of the medicine faculty, while others weredarated by one of the
students in the group. In the first two weeks, stig worked simultaneously on
case one and two, while case three and four whalte tackled in the following
two weeks. The discussion groups were designed wWMeb Crossing
(http://webcrossing.com/). This environment allouwgers to receive an outline of
the discussion thread and to track individual steslenput.

Research Design

Since the assignment of students to the specifieareh conditions could not
be completely controlled, a quasi-experimentalgtesias set up. Eleven groups of
students, assigned to one-month clinical rotationsaediatrics, were involved in
the study.

In order to study the impact of role assignmentto social construction of
knowledge in this CSCL environment, different cdiwtis were created on the
basis of two variables: (1) the position of the m@dor and (2) the presence of a
developer of alternatives for patient management.

Concerning the first variable, the discussion geowgere divided in two
experimental conditions: a condition where theriredbr was asked to moderate
the discussions versus a condition where a studastrequested to moderate the
debates. In the latter condition, the assignmenthefmoderator role was clearly
mentioned on the website of the discussion boafdross-over design was
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applied, so all students participated in both uwdtrr-moderated and student-
moderated discussions. Only one student per groap assigned the role of
moderator, so not all students performed this role.

With regard to the second variable, two conditiaese distinguished as well:
in the first condition no one was asked to perfahe role of developer of
alternatives, while in the second condition onaugrsmember was explicitly asked
to develop alternative treatments. By combininghbeariables, four different
conditions were created. For each discussion irdtion was obtained on the
status of the moderator (instructor versus studen® developer of alternatives
(absent versus present), and the discussion mdfirshtwo weeks versus last two
weeks of the month).

Hypotheses

This study examines the impact of role assignmarkrmwledge construction
through social negotiation. As the role of moderasocarried out by either the
instructor or a student, the differences betweesdhwo conditions are explored.
Further, the study examines the impact of the atlon of a developer of
alternatives for patient management to discussions. In addition, we want to
check for an interaction effect between both experital variables and for the
effect of the point in time the discussions areaaiged (first two weeks versus last
two weeks of the month). Finally, the levels of Wwhedge construction in
contributions of students performing the role of daxator or developer of
alternatives are examined. Building on previouseaesh emphasising the
importance attributed to structure in general (DeveY, Valcke, Van Winckel, &
Kerkhof, 2002; Gilbert & Dabbagh, 2005; Schellensvélcke, 2005) and more
specifically to roles (Schellens, Van Keer, & VagckAviv et al., 2003; Aviv,
2000; Strijbos et al., 2004), building on the Bieme of related research fields
mentioned in the introduction, and taking into aggahat specific guidelines were
provided to student moderators, the following hjxeses are tested: higher levels
of knowledge construction can be observed in doutions of students in
conditions with (1) a student as moderator (versostructor-moderated
discussions) and (2) a developer of alternativ@saf interaction effect between
both variables exists: the combination of a studeaterator and a developer of
alternatives leads to higher levels of knowledgastmiction; and (4) students
performing the role of moderator and developer ltéraatives both contribute
messages reflecting higher levels of knowledge tcocison.
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Data set and analysis instrument

Data were gathered from March 2003 to January 2004 .data set comprises
the transcripts of all messages posted by the stadiuring the discussions. All
messages in the transcripts were divided into ttieedaunits of analysis. These
message units were coded independently by twoedatoders. Message units
reflect specific levels of social construction ofokvledge and differ in the amount
of explicit comparison, contrasting, and discusslarorder to determine the level
of social construction of knowledge, the interacti@nalysis model of
Gunawardena et al. (1997) was applied. This mo#ihduishes different levels
of knowledge construction activities: (1) sharingdacomparing information, (2)
identifying areas of disagreement, (3) negotiatimganing and co-construction of
knowledge, (4) evaluation and modification of nestesmas that result from co-
construction, and (5) reaching and stating agreenamd application of co-
constructed knowledge. It is important to noticatttalthough messages at level 1
are a prerequisite for a discussion, all levelsthe model are important and
eventually the highest levels should be reachetiglms & Valcke, 2005). This
analysis scheme was selected on the basis of thial sonstructivist theoretical
background, while taking into account that it issoof the few content analysis
models with an existing research base (De Wevalt.e2006; Marra, Moore, &
Klimczak, 2004; Schellens & Valcke, 2005).

Statistical analysis

To examine the interrater reliability, the statiati package R 1.8.1. was
employed for the calculation of Krippendorff's afptwhile the descriptive results
were calculated with SPSS 11.0.1. In order to tddes hierarchical nesting of
message units within students and students wittoogs into account, multilevel
modelling was opted for. Multilevel models are deped to analyse data that have
a hierarchical or clustered structure (Hox, 199B).test the hypotheses, multilevel
models based on a logit-link function are used.hBetedictive/Penalised Quasi-
likelihood Procedure (PQL) second approximationcpoures (Rasbash, Steele,
Browne, & Prosser, 2004) and Markov chain Montel@&dMCMC) methods
(Browne, 2004) were applied within MLwiN 2.01. Nabstantial differences
between both methods were encountered. As MCMC adsttare less biased
(Browne, Subramanian, Jones, & Goldstein, 200b)epbrted estimates are based
on MCMC methods with at least 20000 iterations. &tlalyses assume a 95%
confidence interval (alpha) = 0.05).
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Coding strategy and reliability

Two independent coders were trained during appratéim 3 hours to carry
out the coding activity. First, they received atraduction to the research set-up.
Next, they were informed on how to identify units meaning and on how to
assign codes to these units of analysis: they wéreduced to the coding model,
they discussed the theoretical basis, and explydihg examples for each level in
the hierarchical interaction analysis model (Gunaena et al., 1997).

Interrater reliability was checked. Due to the féett thematic units were used
as analysis units, calculating the interrater béity was not easy. The problem is
more specifically connected to the fact that evesger could identify her own
thematic units. In case the distinguished units different coders did not
correspond, the units were broken up into partaleguthe smallest unit. If, for
instance, coder A recognised two units in one ngessaid coded the first unit as
level 1 and the second as level 2; and coder Bsctidewhole message as level 1,
we were forced to break down the message in twts parorder to analyse both
codes. (Part one was coded level 1 by both ratdriée part two was coded level 2
by the first rater and level 1 by the second).

All the coding was done independently with 25% afertap (randomly
selected) to calculate coding reliability. Botherat agreed upon 67% of all
messages (percent agreement, PA = .67). Howewerjata were rearranged for
analysis purposes (see results section). Thisteesul a percent agreement of .74
for the categories on which the multilevel logitalyses are based. This can be
considered reliable because, although no real osnseabout a rule of thumb for
the percent agreement statistic seems to exisiy aftcut-off figure of .75 to .80 is
used, while others declare .70 to be considerei@dbiel (Rourke, Anderson,
Garrison, & Archer, 2001; Neuendorf, 2002).

Results

In total 885 messages were analysed (11124 linésxdf and 1813 message
units were identified. 291 message units (13.4%hefmessages) were posted by
the instructor and are not taken into account @ rtiultilevel analyses. In total,
1522 student message units were analysed usingtéraction analysis model of
Gunawardena et al. (1997). 80 student message weits not coded, mainly
because they did not contain information (empty sagss), or contained
duplicated information (double messages). Table dgives an overview of the
messages coded and shows that 69 percent of theagesshave been coded as
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level 1 (sharing and comparing of information). tRer, it can be noticed that
messages of level 2 and 3 (exploration of dissanamel negotiation of meaning)
occur regularly (approximately 10 and 15 percevifssages at level 5 (agreement
statements and applications of newly-constructedaning) occur less
(approximately 6 percent), while messages of ldvétiesting synthesis) are quite
rare (approximately 1 percent).

Table 3.1
Levels of knowledge construction through socialatigion based on the
interaction analysis model of Gunawardena et 897}

Level Frequency Percent
1. Sharing and comparing information 995 69.0
2. Exploration of dissonance 140 9.7
3. Negotiation of meaning 213 14.8
4. Testing synthesis 11 .8

5. Agreement statements and applications of 83 58
newly-constructed meaning )
Total 1442 100.0

As a relatively large proportion of the messagdsunias coded as level 1, a
dichotomous variable for knowledge construction wasated by collapsing all the
higher levels (level 2 to 5). This variable was thesis for all multilevel logit
models. 69 percent of the message units (993 messats) were situated in the
first category (low level of knowledge construcliand 31 percent (444 message
units) in the second category (which will be rederto as high level of knowledge
construction). By rearranging the data in this wagjstinction was made between
messages focusing on sharing and comparing ofnvation on the one hand and
messages that go beyond this level and focus omexpmration of dissonance,
negotiation of meaning, testing synthesis, or otifg on the knowledge
construction process on the other hand. This distin can be compared with two
stages in online learning distinguished by Salm®@00): seeking and giving
information versus knowledge construction (Greegina?001; Salmon, 2000).

The first multilevel logit model (see model A irmfle 3.2) was a three-level
analysis, with message units at level 1, studenksval 2, and groups at level 3.
Large variation between groups is not assumed,|yp@dcause groups were
composed equally and were considered equal anty ghré to the cross-over
design of the study (there were no groups in whilthdiscussions were student-
moderated or instructor-moderated and no groupshiich all discussions had a
developer of alternatives). Nevertheless, as iddai learners are influenced by
the social group and context to which they belary since the properties of this
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group are in turn influenced by the individuals winake up that group (Hox &
Maas, 2002), the assumption of significant variaatéhe different hierarchical
levels was checked. However, model A shows thdt tha between-group and the
within-group between-student variance are not Sgamtly different from zeroy?
=1.147,df =1, p=.284 and = 1.334, df = 1, p = .248 respectively).

The second model is simplified and analyses measaitgat level 1, clustered
within students at level 2 (see model B in Tabl?).3The variance at level 2 is
significantly different from zeroyt = 5.847, df = 1, p = .016), so further
simplification to one-level analyses is unsuitable.

In the third model the predictors concerning caoditare added in the fixed
part of the model. The reference category comprisessage units in discussions
where the instructor was moderating and a developaiternatives was absent.
Two dummy variables (one for the condition withdgnt moderators and one for
the condition with a developer of alternatives) ame interaction effect (student
moderator * developer of alternatives) were addetth¢ model. Model C in Table
3.2 shows that the parameter for the student mtmteisanot significant, whereas
the parameter for the developer of alternativeatpdbwards a significant negative
impact on the level of knowledge construction retéée in the message units. The
odds of reflecting a high level of knowledge coustion are about two times (OR
= 0.50) lower for messages in the condition witllewveloper of alternatives as
compared to the reference category. However, thanpeter for the interaction
between both conditions points towards a signitiqgaositive impact: the odds of
reflecting a high level of knowledge constructioe about 1.6 times (OR = 1.58)
higher for messages in the student-moderated dondivith a developer of
alternatives as compared to the reference category.

In the fourth model (model D in Table 3.2) the pdriwhen the discussions
took place was controlled for, in order to checlettler discussions during the last
two weeks reflected differences in the level of Wlemlge construction as
compared to discussions in the first two weeks. el@w, no significant differences
were found. As parsimonious models are striven tlug variable was excluded
from the subsequent analysis.

In the fifth model (model E in Table 3.2), a vat@amdicating the specific role
assignment was added. The results of this finalehack discussed in detail. The
reference category consists of message units iditimms where the instructor is
moderating and where no developer of alternativésviolved. The average
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Table 3.2
Multilevel estimates for impact on knowledge coustion

Parameter Model A Model B Model C Model D Model E R&CI E

Fixed
-0.924 -0.950 -1.040 -1.011 -1.029
(0.143) (0.113) (0.149) (0.145) (0.131)

Intercept 16 462]  [-8.407] [6.980]  [6.966]  [-7.855]
{<.001} {<.001} {<.001} {<.001} {<.001}
Condition: 0.236 0.249 -0.012 OR:
Student- (0.150) (0.146) (0.157) 0.99
moderator [1.573] [1.705] [-0.076] cl:
{116} {.088} {.939} 0.73-1.34
Condition: -0.689 -0.519 -0.553 OR:
Developer (0.273) (0.299) (0.259) 0.58
alteratives [-2.524] [-1.736] [-2.135] Cl:
{.012} {.083} {.033} 0.35-0.96
Student- 0.910 0.919 0.815 OR:
moderator* (0.378) (0.376) (0.364) 2.26
Developer [2.407] [2.444] [2.239] Cl:
alternatives {0.016} {.015} {.025} 1.11-4.61
. -0.217
Eﬁg"cﬂ' (0.158)
month [1.373]
{170}
0.945 OR:
Student (0.184) 257
Moderator [5.136] Cr:
{< .001} 1.79-3.69
Student -0.394 OR:
role: (0.343) 0.67
Developer [-1.149] Cl:
alternatives {251} 0.34-1.32
Random
L3:group
0.138
(0.129)
o %0 [1.070]
{.285}
L2: student
0.107 0.287 0.351 0.370 0.236
o2 (0.093) (0.119) (0.149) (0.152) (0.128)
uo [1.151] [2.412] [2.356] [2.434] [1.844]
{.250} {.016} {.018} {.015} {.065}
Model fit
Deviance 1726.46 1731.05 1708.23 1706.18 1690.46
Po 23.27 25.78 30.22 31.65 28.24
DIC 1749.73 1756.83 1738.46 1737.82 1718.69
Ref. model A B C C

(Standard Error) [t-ratio / z-value] {p-value} ORGdds Ratio; Cl = 95% Confidence Interval
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probability of message units reflecting a high leseknowledge construction for
this reference category is 35.7 %.

Concerning the different research conditions, thmes effects as in model C
can be noticed. The odds of reflecting a high lefdtnowledge construction are
still significantly lower for messages in the cdmahi with a developer of
alternatives and still significantly higher for mrsages in the student-moderated
condition with a developer of alternatives. Thessuilts are depicted in Figure 3.1.

10

Condition

1 : : —

0.58
Reference: Student as Developer of Student as
Instructor as moderator alternatives moderator and
moderator and present developer
developer present

absent

0.1

Figure 3.1. Odds of reflecting a high level of kiegge construction
for the different conditions (based on model E ablg 3.2).

Concerning the specific roles, messages from stadassigned the role of
moderator are about 2.57 times more likely to otfke high level of knowledge
construction. No significant differences were fododthe messages from students
performing the role of developer of alternativeigiuFe 3.2 presents the odds ratios
for both roles.
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10
Roles
1 L]
Reference: Role of Role of
No roles moderator developer of
assigned assigned alternatives
assigned
0.1

Figure 3.2. Odds of reflecting a high level of kieglge construction for students assigned the
role of moderator or developer of alternatives ¢olasn model E in Table 3.2).

Discussion

The distribution of students’ contributions acrtiss five levels of knowledge
construction corresponds with findings in previogtidies. The study of
Gunawardena et al. (1997) reported few messageve@h4 and 5, and numerous
messages in level 1. Another study of McLoughlim dmica (2000), using the
same analysis model, reported that most of the agessare situated within the
first level, viz. ‘sharing and comparing informatio Gunawardena, Carabajal, &
Lowe (2001) also state that the majority of messéagea discussion usually are
situated at the first two levels. One explanationthe small number of messages
situated at level 4 and 5 could be the learninguoeilof the students. Students are
not used to test syntheses, to summarise agreemands to apply newly
constructed knowledge. Moreover, even if they woalthage in this type of
learning activities, they are not used to writeldwn explicitly in a discussion.
Concluding that students do not perform any kingnetacognitive activity might
be wrong, as the absence of metacognitive statsnmeight be caused by the fact
that students do not communicate explicitly abtwtsé activities. As mentioned
before, messages at level 1 are a prerequisite ftiscussion. However, all levels
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in the model are important and eventually the hsghevels should be reached
(Schellens & Valcke, 2005).

The differences in knowledge construction betweber tonditions are
presented by the results of the multilevel moddisdel C clearly shows that there
is no significant difference between the instructmderated and student-
moderated conditions if no developer of alternatiigeinvolved. This might be due
to the fact that except for the different tutordance, the learning environment in
both research conditions was equivalent: Dolmanal.e2002) argue that tutor
characteristics are not only dependent from thelle¥ expertise of the tutor, but
are also influenced by differential contextual gimstances. These circumstances,
such as the quality of the cases, the structutheotourse, the link with students’
level of prior knowledge, and the functioning oétbroups are hardly different in
both conditions. Both the fact that the learningiernment was equivalent and the
fact that sixth year students are involved mightlax these findings. Although
Strijbos et al. (2004) mention that roles appeasffect the perceived level of
group efficiency and elicit more task content stedmats, recent research of
Schellens et al. (2005) in the domain of educatispnces reports no significant
differences between a role and a no role conddgioknowledge construction.

However, when a developer of alternatives is in@dva significant difference
between instructor-moderated and student-moderathstussions occurs:
significantly more messages reflect a low levekonbwledge construction in the
instructor-moderated condition with a developer, ilevhsignificantly more
messages reflect a high level of knowledge contruén the student-moderated
condition with a developer. In other words: the sages from students in groups
where both roles are assigned to students are likehg to reflect a high level of
knowledge construction, whereas the messages upgravhere the instructor is
moderating and a student is assigned the rolealdeer of alternatives are more
likely to reflect a low level of knowledge consttion. A possible explanation for
these findings can be found in the assumptionghatents performing the role of
developer of alternatives behave in a different wahen the moderator is an
instructor or a peer. Moust and Schmidt (1994) erthat when staff tutors are
involved, students may feel less free to specwhtrit the problem-at-hand and to
explain subject-matters to each other. This migigteeially be the case for the
developer of alternatives in the present study. &l@x, a post hoc analysis did not
point to any differences in the level of knowledgmstruction between messages
from students with the role of developer in thetrimnstor-moderated and the
student-moderated condition, which implies that siidents in the former
condition feel inhibited. It seems that the autog@tudents experience when the
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instructor is not moderating the discussion stitadathem more to engage in
mutual interchange and in-depth discussions, torckedor dissonance or
inconsistencies, and to go into negotiation. Follgav research on this data,
including additional detailed analysis of the iatgion patterns, may shed a light
on the ongoing communicative processes. Moreouehdr research should try to
reveal why this difference between instructor-matit and student-moderated
conditions only occurs when a developer of alteveatis involved.

Concerning the specific student roles, the presestlts pointed out that
moderators are more likely to write contributionsflecting a high level of
knowledge construction, whereas no differences fatend for developers of
alternatives. It seems that moderating the disonsstoerces students to identify
dissonance and harmony between the messages amdote towards the
negotiation of meaning and co-construction of kremge. The above-mentioned
study of Schellens et al. (2005) has studied thpagh of different roles on
knowledge construction and reported a significaiffednce in knowledge
construction for one specific role, namely sumnearighese findings, combined
with the results of our study, could lead to thaatosion that performing different
roles might be important, as is the formulatiorspécific guidelines for the roles.
Future research should aim to identify the facteithin role assignment that are
crucial for stimulating knowledge construction. Hower, narrow role descriptions
should be avoided. Stringent roles might restriadents' autonomy, and force
them to do only what is mentioned in their roleatggion. Moreover, a too rigid
script that imposes a structure alienated fromctiveent of the discussions should
be avoided (Schellens et al., 2005).

We are aware of the fact that the study has somiéations. First, the use of
online discussions in an ecologically valid setticltallenges the ability of the
researcher to control all variables in the contéttis control may have been
achieved to a certain extent by the very systemadittire of the discussions.
Although we used existing student groups, it isantgnt to note that they were
composed at random by the student administration.

The fact that the study is related to a specifiovildedge domain is a second
limitation. However, this study provides information the use of asynchronous
discussion groups and guidelines for the applioatb roles to structure them.
Furthermore, it sheds light on the importance efdperationalisation of roles and
on the underlying relations between roles. This loarfurther explored in future
research in order to make more general statemedtsanclusions.

Taken into account that the present study dealt adivanced level students, a
practical implication of this study does exist. &8ssigning the role of moderator to
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a student, the instructor can part with the — matime consuming — moderation
task. However, it is important to emphasise theplsgrvalue of the instructor’s
presence and of a thorough description of the rdifferoles. The instructor’s role,
to keep an expert eye on the content of the digmussan not be neglected.
Regarding the practical organisation, a number hdracteristics, such as the
formal character, the position in the curriculunmdathe scripted task of the
discussion groups are brought forward, which camesas design guidelines for
developing CSCL-environments.
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Chapter 4

Applying multilevel modelling
on content analysis data:
Methodological issues in the study of the impactf @ole
assignment in asynchronous discussion groups

Abstract

This study focuses on the process, output, andpirgtation ofmultilevel analyses
on quantitative content analysis datdéerived from asynchronous discussion group
transcripts. The impact of role assignments onlé¢vel of knowledge construction
reflected in students’ contributions and the relatbetween message characteristics
and these levels of knowledge construction is stlidResults show that summarisers’
contributions and contributions focusing on thearyntent moderating, or summaries
result in significantly higher levels of knowledgenstruction. Multilevel modelling
handles the hierarchical nesting, interdependesuagl, unit of analysis problem and is
presented as an ideal technique for studying conémalysis data from CSCL-
environments.

Introduction

Within the field of computer-supported collaborativearning (CSCL),
asynchronous discussion groups are often introduzedpromising learning
environments. The power of asynchronous text-bdssmissions lies in enhanced
opportunities for students to interact with eadireotand in an increased time frame
to reflect and search for additional informationfdse contributing to the
discussion (De Wever, Schellens, Valcke, & Van Ke#06; Pena-Shaff &
Nicholls, 2004).

Researchers within this field are interested inahgoing collaboration and the
underlying interactive processes and more spetifica the impact of CSCL-
environments on specific process and performandablas. However, analysing
collaborative learning in a quantitative way is aastraightforward task, since the
impact is marred by variables both at the levethaf individual learner and the
group. Individual learners are influenced by theialogroup and context to which
they belong, and the properties of this group areturn influenced by the

" Based on: De Wever, B., Van Keer, H., Schellens&Valcke, M. (2006)Applying
multilevel modelling on content analysis data: Metblogical issues in the study of the
impact of role assignment in asynchronous discasgioups Manuscript submitted

for publication toLearning and Instruction.
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individuals who make up that group (Hox & Maas, 200To take this into
account, multilevel modelling techniques can bepaeldb to analyse the data at
multiple levels. Although there is no general corsses about statistical procedures
to study data that results from content analysidigdussion transcripts, a number
of methodological issues have been addressed hy &id Khoo (2005). They
more specifically support our opinion that multié¢\analyses are an appropriate
method to model content analysis data. These engdilanalysis techniques are
highlighted in the present article. This articlerist intended as a theoretical
introduction to multilevel modelling, or as a comig overview of multilevel
analysis approaches. However, this article preseptsctical example of applying
the analysis technique in the context of studyiisgubssions groups.

The example fits in with the research tradition le¥pg the impact of
different structuring approaches in online disousgasks on the joint construction
of knowledge. More specifically, the example builds a study examining the
effect of assigning roles to students on the kndgdeconstruction processes in
asynchronous discussion groups. To unravel studamsvledge construction, the
discussion transcripts are analysed, as they comméormation about both the
group’s collaborative process and the individuatmitributions and thus can serve
as data for research (Meyer, 2004). In this resppentitative content analysis
focusing on students’ knowledge construction preesss performed to unlock the
information captured in transcripts. This contemtlgsis is based on the analysis
model of Gunawardena, Lowe, and Anderson (1997) iandombined with
multilevel modelling techniques in order to take thierarchical structure of the
data into account. Before starting a more elabdrdiecussion about this analysis
technique, role assignment is discussed in shdrpagsented as a critical scripting
tool.

Roles as scripting tool

This study focuses on the impact of assigning raelesa scripting tool to
support the process of social negotiation in asyoreius discussion groups. Roles
compel students to focus upon their responsitslitiethe discussion group and on
the content of their contributions. Moreover, atesoare supposed to increase
students’ awareness of collaboration (Strijbos, tetes, Jochems, & Broers, 2004),
we might expect students to collaborate betterultiag in higher levels of
knowledge construction.

In the present study, the impact of the followintes has been studied: starter,
theoretician, source searcher, moderator, and sugenarhe starter is required to
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start off and give new impulses each time the disicun slacks off. The role of the
moderator consists of monitoring the discussiorkings critical questions, and
inquiring for others’ opinions. The theoreticianaisked to ensure that all relevant
theoretical concepts were used in the discussibe. rble of the source searcher
comprises seeking external information on the disicin topics in order to
stimulate other students to go beyond the scopehef course reader. The
summariser is expected to post interim summariesmglihe discussion, focusing
on identifying dissonance and harmony between thessages and drawing
provisional conclusions, and a final summary atethé of the discussion.

The introduction of these roles is based on exasnfgand in the literature,
such as facilitator, resource person, summaris&rtes, wrapper, discussion
moderator, topic leader, and topic reviewer (Col&94; Hara, Bonk, & Angeli,
2000; Shotsberger, 1997; Tagg, 1994). On the dthed, the selection of the roles
is based on the specific purpose of the discustsks, namely to stimulate
students to actively discuss the content of thessomanual and relevant external
sources in order to get a grip on the differenbtegcal concepts introduced in the
course. From an empirical point of view, earliesearch already pointed at the
positive impact of the role of a summariser in a&cdssion, resulting in
significantly higher levels of knowledge constrocti (Schellens, Van Keer, &
Valcke, 2005).

Content analysis

Neuendorf (2002, p. 10) defines content analysis “@ssummarizing,
guantitative analysis of messages that relies enstientific method and is not
limited as to the types of variables that may b@&snesd or the context in which
the messages are created or presented”. The aiontd#nt analysis is to go beyond
analyses based on counting the number of messagks$oareveal information
below the surface of the transcripts. In a previadgle (De Wever et al., 2006),
15 different content analysis schemes were disdussgetail. In the present study,
the interaction analysis model of Gunawardena.€08B7) was applied. It focuses
on the construction of knowledge through socialatiegion, and distinguishes 5
levels, namely (a) sharing and comparing infornmtifb) identifying areas of
disagreement, (c) negotiating meaning and co-cactgdn of knowledge, (d)
evaluation and modification of new schemas reaylfiom co-construction, and
(e) reaching and stating agreement and applicatiaco-constructed knowledge.
This analysis scheme is one of the few contentyaizalmodels focusing on
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knowledge construction from a theoretical and eiogirbase (Marra, Moore, &
Klimczak, 2004; Schellens & Valcke, 2005).

Multilevel modelling

The critical position of statistical analysis teirjues has only recently been
raised in CSCL-research. Within collaborative Il&gnlearners are members of a
group. The individual students and the social groap be “conceptualised as a
hierarchical system of individuals and groups, viittividuals and groups defined
at separate levels of this hierarchical system”’x(BoMaas, 2002, p. 2). In this
respect, the surplus value of multilevel modelliizg highlighted, since these
models tackle problems that traditional unilevatistical techniques are unable to
cope with correctly.

In hierarchically structured settings, the assuomptf independency for using
the traditional analysis techniques is violatedth¥egard to the present study this
means that data from students within a discussionpgcannot be considered as
completely independent because of the shared dristigry (Hox, 1994). In this
respect, Hox and Maas (2002, p. 2) claim that “a@fehe analysis includes only
variables at the lowest level, standard multivari@bdels are not appropriate. The
hierarchical structure of the data creates problefmscause the standard
assumption of independent and identically distedubtbservations is generally not
valid”. Due to the violation of the assumption iatlependence, conventional
modelling can result in underestimation of standartbrs. Researchers might
reach conclusions about statistical significance asiect the null hypothesis
because of small standard errors (Goldstein, 1985 ddition, even in situations
where it is unlikely to make erroneous judgememisitiievel modelling provides
more accurate estimates and should be used wihfideth natural groups, as “the
existence of such data hierarchies is neither aotad nor ignorable” (Goldstein,
1995, p. 1).

Collaborative research designs entail that dataaltected at different levels.
They have to cope with the friction between indiddlevel versus group-level
analysis (Flanagin, Park, & Seibold, 2004). Funtmene, cross-level interactions
between variables on different levels of the higmgrcan influence outcome
variables on a specific level. Because of the joindelling of several variables at
different levels, we encounter the methodologicait wf analysis problem. By
adopting multilevel modelling the hierarchical riegt the interdependency, and
the unit of analysis problem is handled in a mawiral way, since this modelling
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approach is specifically geared to the statistar®lysis of data with a clustered
structure.

Method

Context

The study involved freshmen taking the instructi@tdences course at Ghent
University. These students were randomly assigoedsiynchronous discussion
groups of 10 students. The discussion groups webbgatory part of the course
and were organised in addition to weekly face-tefavorking sessions. The
discussions were expected to foster students’ psirng of the learning content and
to promote discussion about the theoretical coscpsented in the face-to-face
sessions and in the course manual. In the diseusgioups, students were
expected to solve authentic tasks. Taking into @etdhe specific nature of
discussing online, an introductory session wasrosga prior to the onset of the
discussions, focusing on clarifying the aim of tligcussions, the specific planning
of different discussion themes, the different rpthse technical issues of the CSCL
environment, and the evaluation criteria. All imugtory information could be
retrieved online. To ensure that students becamalida with the technical
features of the online asynchronous discussionoagprt a trial discussion session
was organised during two weeks.

After the trial discussion, each group of studeptsticipated in four
consecutive discussion themes. Each theme was isegaduring a three-week
period. During this period, students collaboratedependent of time and location.
Participation in the discussions was obligatory ampresented 25% of the final
score. Students were required to contribute at lieas messages per discussion
theme. The four themes corresponded to four chepierthe course manual,
namely behaviourism, cognitivism, constructivismgdaevaluation. The authentic
tasks in the discussion groups were identical fagraups.

Research design

Roles were introduced as a scripting tool durirgyfttst two discussions. Role
assignment was cut back after the second discuisione, since it was expected
that students would have interiorised the functibthe roles. This transition from
explicit role support to no role support is basedtlee assumption that fading of
support should be an integral part of scaffoldasgputlined by Brown, Collis, and
Duguid (1989).
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At the start of the first discussion theme, fivedgints were allocated the role
of starter, moderator, theoretician, source searadra summariser respectively.
These roles were assigned randomly and passed othé¢o students within the
same group at the start of the second discussemdhAs stated before, none of
the students were given roles during the last tisougsion themes. At a general
level, all students were encouraged to moderatsutomarise, and to add new
discussion points, theory, and information. Budstus with a specific role were
asked to do this in an explicit and regular way.

Data set and analysis instruments

The discussion transcripts of the 4 themes of ldupg were randomly
selected for content analysis. These transcripte weded independently by four
trained coders. The complete message was chosba asit of analysis. Complete
messages are considered as the unit defined byottiginal author of the
contributions, as suggested by Rourke, Andersornjgéa, and Archer (2001).

Each contribution to a discussion reflects a spelgi/el of social construction
of knowledge. In order to determine these levéis,ihteraction analysis model of
Gunawardena et al. (1997) was applied. The codegglescriptions of this model
can be consulted in Table 4.3. Each message raceng code. This variable will
serve as our dependent variable, indicating theedegf collaborative knowledge
construction. When a message comprises elementsvafdifferent levels of
knowledge construction, the highest level was asglg For example, when a
student shared information in order to argument Wkyor she disagrees with
another student, this was coded as level 2 (disagget) and not as level 1
(sharing new information).

Next to this content analysis scheme, an additicaradlysis model was
developed to identify message characteristics aliivey different dimensions:
moderating, summarising, adding new discussiontpoauding theory, and adding
external information. Indicators of different leselithin these dimensions are
presented in Table 4.1.

As opposed to the model of Gunawardena et al. (19B& analysis scheme
identifying message characteristics (ASIMeC) iscHfjmlly related to the different
roles. Each unit of analysis is assigned a codegafloese dimensions. The scheme
was developed to provide more information aboutabtial role adoption in the
discussion groups. As to the dimension “addingrestenformation” for example,
the ASIMeC differentiates between “mentioning emédrsources” without linking
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the source to the ongoing discussion and “activeding and discussing new
external sources”.

Table 4.1
Analysis scheme identifying message characterigfi€sMeC)

) ) Characteristic o
Dimension Description
(code)

Theory No theory Not referring to theoretical coptse
Mentioning theory  Mentioning theoretical concepts
Discussing theory  Actively using and discussirgptietical concepts

Source No sources Not referring to external sources
Mentioning o
Mentioning external sources
sources

Discussing sources  Actively using and discusskigraal sources

Summary No summary Not summarising information fiatimer messages

. Summarising information from a number of
Minor summary

messages
Extensive Summarising information of a substantial part & th
summary discussion

Moderating No moderating No moderation tasks peréat

Organisational Organisational moderation tasks performed (e.g.
moderating planning)

Moderation task as regards content performed (e.g.
Content . ) )

. compare different statements, weigh up different

moderating

messages)

Organisational and o )
~ Combination of both moderation tasks
content moderating

New points No new points No new points added tadibeussion

New points ) ) )
] New points added to the discussion
introduced
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Hypotheses

A first hypothesis focuses on the analysis of tlamdcripts of the first two
discussions and explores the impact of the differetes on students’ level of
knowledge construction through social negotiatidiore specifically, the level of
knowledge construction of students adopting a imleompared with the level of
knowledge construction of students without roléss lhypothesised that students
performing the role of starter, moderator, theoiati, source searcher, or
summariser post messages reflecting higher le¥édsawledge construction.

The second hypothesis focuses on the analysiseofotlr discussion themes
and clusters two subhypotheses. First, we testhghatgradual increase in level of
knowledge construction can be observed, sinceraifeneffect could be expected
in the course of the consecutive discussions. Sfgahis hypothesis concentrates
on the relation between message characteristics tiamdlevel of knowledge
construction. Messages reflecting characteristich s summarising, moderating,
introducing new discussion points, and debatingmhend various sources are
expected to reflect higher levels of knowledge tmmsion as compared to
contributions without these characteristics.

Statistical analysis

The data collected within the framework of the présstudy have a clear
hierarchical structure. Every student belongs te gnoup. Furthermore, each
message is written by one student. Therefore, lendti modelling was applied. To
test the first hypothesis, a three-level model Wwadt. Messages are clustered
within students that are nested within discussimugs. Taking into account that
multilevel modelling is especially useful to ana@yepeated measures (Snijders &
Bosker, 1999), a specific type of hierarchical imgstvas defined to test the second
hypothesis: measurement occasions (in our casdothiethemes) nested within
subjects (Hox, 1998). This results in a hierardrétaicture in which messages are
hierarchically nested within measurement occasithreg are clustered within
students who are in turn assigned to groups.

In view of testing both hypotheses, we start bgwating a random intercept
null model. This model only contains an estimatioh the intercept for the
dependent variable, so there are no independeables or predictors involved. In
this null model, the total variance of students/eleof knowledge construction is
decomposed into between-group, between-students] between-message
variance. Next, explanatory variables are addethéomodels. Roles serve as a
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predictor for testing the first hypothesis. For teecond hypothesis, both the
measurement occasions (themes) and the dimensfotiee cASIMeC serve as
predictors. All models are discussed in detaiheresults section.

The statistical package R 1.8.1. was used for #heutation of the interrater
reliability coefficient Krippendorff's alpha. Theedcriptive results were calculated
with SPSS 11.0.1. MLwiN 2.01. was used to perfone multilevel analysis. The
multilevel models were estimated with the restvietiterative generalised least
squares (RIGLS) procedure. All analyses assumé&ac@hfidence interval.

Coding strategy and reliability

Four independent coders were trained during apprately 3 hours to perform
the coding activity. They were introduced to thenteat analysis models, the
underlying theoretical basis, and a number of exasnto illustrate each coding
scheme. After the training, transcripts were coggkther for another 4 hours and
the coding process was discussed and elaboratedl. tNe transcripts were coded
independently.

A number of transcripts was selected for calcutptinterrater reliability
coefficients of the ASIMeC and the model of Gunalesma et al. (1997)
(approximately 7% and 15% respectively). Table gr&sents the Krippendorff's
alpha ¢) interrater reliability coefficients. The valueer fKrippendorff's alpha
were all situated within the classification ‘fair good agreement beyond chance’.

Table 4.2

Overview of the Krippendorff's alpha reliability efficients
Variable a
Level of knowledge construction (n=510) 0.53
Source (n=236) 0.75
Theory (n=236) 0.74
Summary (n=236) 0.62
Moderating (n=236) 0.59
New points (n=236) 0.63

Results

Descriptive results

In total 3345 messages were analysed (approxim&@/943 lines of text)
with the interaction analysis model of Gunawardenaal. (1997). Table 4.3
presents an overview of the descriptive results.
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Table 4.3
Overview of the codes based on the interactionyaisasécheme of Gunawardena ef{(a997)
Level Description Frequency Percent

1 Sharing and comparing of information 2132 63.7
2 Exploration of dissonance 658 19.7
3 Negotiation of meaning 420 12.6
4  Testing synthesis 95 2.8
5 Agreement statements and applications 40 1.2

Of these messages, approximately 2859 messageanaysed along the five
dimensions of the ASIMeC. Table 4.4 gives an owewiof these descriptive
results.

Table 4.4

Overview of the codes based on the ASIMeC

Dimension Characteristic (code) Frequency Percent

Theory No theory 828 29.0
Theory mentioned 1357 47.5
Theory discussed 671 23.5

Source No sources 2526 88.4
Source mentioned 168 5.9
Source discussed 165 5.8

Summary No summary 2697 94.3
Minor summary 50 1.7
Extensive summary 112 3.9

Moderating No moderating 2264 79.2
Organisational moderating 78 2.7
Content moderating 506 17.7
Organisational and content moderating 9 3

New points No new points 1816 63.5
New points introduced 1042 36.5

Results for hypothesis 1

The null model shows that respectively 2.63%, 2.8486 94.53% of the total
variance in students’ level of knowledge constarctis linked to differences
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between groups, between students within groupspatwieen students’ messages.
The group-level variance is not significantly di#at from zero)? = 3.415, df = 1,

p = .065), whereas the within-group between-studaritince 2 = 4.204, df = 1, p

= .040) and the variance between messages of stufferr 769.758, df = 1, p <
.001) are significantly different from zero.

In the final random intercepts model the five rolesre contrasted with the
reference category (no role). The estimates far thodel are presented in Table
4.5. The intercept of 1.377 represents the meaei &hknowledge construction for
messages from students without roles. The meah dévenowledge construction
reflected in messages from students with the rofe starter, moderator,
theoretician, and source searcher does not diftgifieantly from this mean.
However, students with the role of summariser posssages with a significantly
higher mean level of knowledge construction (medn377 + 0.321 = 1.69§2 =
32.376,df =1, p<.001).

Table 4.5
Model estimates for the three-level analyses dafleef knowledge
construction in students’ messages

Parameter Null model Final Model
Fixed

Intercept 1.416 (0.035) 1.377 (0.041)
Starter -0.053 (0.058)
Moderator 0.057 (0.057)
Theoretician 0.051 (0.055)
Source searcher -0.034 (0.056)
Summariser 0.321 (0.056)
Random

Level 3 — group

620 0.012 (0.007} 0.013 (0.007)
Level 2 — student

620 0.013 (0.006Y 0.010 (0.006)
Level 1 — message

020 0.432" (0.016)° 0.426" (0.015)

Values between brackets are standard errors
12.63%,22.84%, and 94.53% of total variance
"p<.05"p<.01"p<.001

Results for hypothesis 2

Firstly, a four-level random intercepts null modeks estimated, with
messages (level 1) hierarchically nested within themes (measurement
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occasions, level 2) that are clustered within stigl¢level 3) assigned to groups
(level 4). This model is presented as model A ihlé&.6.

As can be seen in the random part of this modelviriances the on group,
theme, and messages level are significantly diffefeom zero: 2% of the total
variance in students’ levels of knowledge constoncts situated at the group level
(y2 = 4.274, df = 1, p = .039), 7% is situated at theme level (measurements
occasions) ¢ = 25.951, df = 1, p < .001), and 91% of the vaz@arises from
differences between messages within measuremeasioos 42 = 1440.268, df =
1, p < .001). No part of the total variance canassigned to the level of the
individual students.

Secondly, a compound symmetry model (model B) weignated. This is a
random intercept model with no explanatory varialdgcept for the measurement
occasions (Snijders & Bosker, 1999). This modieived us to explore whether a
learning effect occurs throughout the successieends. The differences between
the themes are explicitly modelled by contrastingnte 2, theme 3, and theme 4
with the reference category (theme 1). This modglieves a better fit than the
four-level null model, for the difference in devenof both models — which can be
used as a test statistic having a chi-squarediliitsn, with the difference in
number of parameters as degrees of freedom (Seifl&osker, 1999) — is highly
significant ¢z = 145.036, df = 3, p <.001).

The intercept of 1.505 is to be considered as theratl mean level of
knowledge construction in theme 1 across all mesgagfudents, and groups. As
presented in Table 4.6 (model B), the mean levekrafwledge construction in
theme 4 does not differ significantly from thisartept (mean = 1.505 + 0.033 =
1.538,%2 = 0.605, df = 1, p = .437). However, messagethé@me 2 reflect a
significantly lower level of knowledge constructimean = 1.505 - 0.169 = 1.336,
¥ = 15.738, df = 1, p < .001), while messages anté 3 reflect a significantly
higher level of knowledge construction (mean = 5.500.393 = 1.898y2 =
94.939, df =1, p < .001).

The contradictory findings that messages in themeflect a significantly
lower and messages in theme 3 reflect a significdnigher level of knowledge
construction, were briefly explored by taking taskmplexity into account. To
verify the impact of the different discussion themeomplexity, all participating
students were asked to rate the difficulty of easkignment. Task complexity
increased significantly from the first to the threebsequent themes, and the
second assignment was identified as the most complbese self-reported
complexity rates were included in the analysis modevealing no significant
differences in levels of knowledge constructionwmetn the consecutive themes,
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except for a significantly higher level in the thiliscussion theme. Although these
results are interesting, they are not discusseldtail, as this post hoc analysis was
not the scope of this study.

In a third model (model C), the five dimensionstltid ASIMeC are added as
extra explanatory variables. This results in aifitantly better fit of the modelg
= 1464.001, df = 10, p < .001). The intercept &1 in this model represents the
mean level of knowledge construction for messagekame 1 that do not include
theory, sources, summaries, moderation issues,ear points. Parallel to the
compound symmetry model (model B), the mean lef/&nhowledge construction
of messages in theme 4 does not differ signifigafitdm this intercept (mean =
1.321 + 0.060 = 1.38%2 = 1.679, df = 1, p = .195), messages in theneflgat a
significantly lower level of knowledge constructimean = 1.321 - 0.176 = 1.145,
2 = 14.189, df = 1, p < .001), and messages in ¢hB8meflect a significantly
higher level of knowledge construction (mean = 1.32 0.433 = 1.754y2 =
95.256, df = 1, p < .001).

Concerning theory, both mentioning and discussihgotty leads to a
significantly higher mean level of knowledge counstion (mean = 1.321 + 0.223
= 1.544,42 = 33.950, df = 1, p < .001 and mean = 1.321 88®.2 1.559,2 =
24.764, df = 1, p < .001 respectively). The samesgor the variable summary:
both minor summaries and extended summaries leadignificantly higher mean
level of knowledge construction (mean = 1.321 436.8 1.657y2 = 7.566, df = 1,

p = .006 and mean = 1.321 + 0.864 = 2.185= 108.537, df = 1, p < .001
respectively).

With regard to sources, the results are somewlffareint: messages in which
students mention but do not discuss new sourckstef significantly lower mean
level of knowledge construction, whereas messaggsding this discussion of the
external sources do not reflect a significant défe level of knowledge
construction (mean = 1.321 - 0.273 = 1.0485 16.510, df = 1, p <.001 and mean
=1.321 + 0.061 = 1.3822=0.779, df = 1, p = .377 respectively).

Next, as to moderating, the mean level of knowledgmstruction is
significantly lower for messages containing orgatial moderation (mean =
1.321 - 0.399 = 0.9222 = 16.378, df = 1, p < .001), significantly highier
messages comprising content moderation (mean =11+30.161 = 1.482y2 =
14.803, df = 1, p < .001), and not significantlyid@t for messages containing
both organisational and content moderating (medn321 - 0.463 = 0.8582 =
2.724,df = 1, p =.099).
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Table 4.6

Model estimates for the four-level analyses of lewé knowledge construction
Parameter Model A Model B Model C
Fixed

Intercept 1.573 (0.040) 1.505 (0.048) 1.321 (0.058)
Theme 2 0.169" (0.043)  -0.176 (0.047)
(cognitivism)

Theme3 0.393" (0.040)  0.43% (0.044)
(constructivism)

Theme 4 0.033 (0.043) 0.060 (0.047)
(evaluation)

Theory mentioned 0.273(0.038)
Theory discussed 0.238(0.048)
Source mentioned -0.273(0.067)
Source discussed 0.061 (0.069)
Minor summary 0.336(0.122)
Extensive summary 0.864(0.083)
Organlsgtlonal 10.399" (0.099)
moderating

Content moderating 0.161(0.042)
Organisational and

content moderating -0.463 (0.281)

New points -0.074(0.037)
Random

Level 4 — group

6% 0.017 (0.008) 0.020(0.009) 0.020(0.010)
Level 3 — student

620 0.000 (0.000) 0.008 (0.005) 0.000 (0.000)
Level 2 — theme

620 0.057" (0.011) 0.000 (0.000) 0.007 (0.008)
Level 1 — message

620 0.733" (0.019) 0.739 (0.018)  0.688" (0.019)
Model fit

Deviance 8675.480 8530.444 7066.443
¥ 145.036 1464.001

df 3 10

p <.001 <.001
Reference Model A Model B

Values between brackets are standard errors
'p<.05"p<.01"p<.001
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Additionally, messages introducing new points mfla significantly lower
mean level of knowledge construction (mean = 1.381074 = 1.274y2 = 4.038,
df =1, p =.044).

Discussion

A first conclusion that can be drawn from the res@ibr hypothesis 1 is that
multilevel modelling is an appropriate techniqueat@lyse content analysis data,
as the between-students and between-messagesceaisasignificantly different
from zero. The large proportion of variance sitdas the level of the messages
indicates that a student’'s messages generallyctedlevhole range of different
levels of knowledge construction, while only rattemall differences between
students and between groups can be observed.

Secondly, with respect to the impact of role assignt on the level of
knowledge construction in students’ messages,nthm concluded that only the
role of summariser has a significantly positiveeetf The other roles do not result
in significantly higher levels of knowledge consttion. This finding confirms
previous research (Schellens et al.,, 2005) thadieduthe influence of four
different roles (theoretician, source searcher, erar, and summariser) and
revealed that only students who perform the roletref summariser submit
messages that reflect significantly higher levélknmwledge construction.

In this respect, it can be concluded that althotlgh introduction of roles
seems to increase students’ awareness of groupadtim and collaboration
(Strijbos et al., 2004), this does not necessdeid to an increase in students’
knowledge construction. The positive effect of saenmariser can be attributed to
the fact that this student is expected to postrimtesummaries during the
discussions, and this requires him/her to idersifyilarities or differences between
the messages, to develop a general overview, tsidemall parties and opinions,
etc. These extra activities clearly push higheelewof knowledge construction.

However, with the exception of the role of the ®gralso the other roles
might require this type of higher level activitieget, considering the analysis
results, this does not seem to be the case. Ttezadifial impact of the roles might
be due to the fact that the task of the summaissmore explicit, more transparent,
and more concrete for the students. In this respedher research is needed to
clarify this differential impact and to get a bettenderstanding of role
interpretation, adoption, and execution. Furtheamamext to focusing on the
contribution of students performing roles, it mightso be interesting to
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concentrate on other students’ contributions, eafijgdhose following on role-
related messages.

As to the second hypothesis, the results againatetree importance of
multilevel modelling, since the between-groupsween-themes, and between-
messages variance is significantly different froraroz Again, the largest
proportion of variance is situated at the messagel,| pointing towards large
variability in levels of knowledge construction Wween student messages.
Furthermore, as a learning effect could occur wéieidents get acquainted with
the CSCL-environment and master the necessary sdimeu skills, a gradual
increase of students’ level of knowledge constactthroughout the different
discussion themes was expected. However, the sedolinot completely support
this assumption. The findings more specificallyesvthat with reference to the
first discussion theme, contributions reflect sfigaintly lower levels of knowledge
construction in theme 2, significantly higher les/gl theme 3, and no significantly
deviant levels of knowledge construction in themeTHis absence of a clearly
positive development in students’ knowledge comsibn throughout successive
discussion themes seems to imply that every negusiison theme forces students
to start knowledge construction from scratch, inmystudents to develop their
knowledge along the different levels of knowledg@struction. In this respect, it
can be argued that the level of knowledge constnucttained by students does
not only depend on the increase in experience @uliskion skills. Furthermore,
given the decrease in knowledge construction imé&, and the increase in theme
3, it is unlikely that these effects can be attiglouto the fact that roles were no
longer assigned to the students. Other factorsaggear to be important. In this
respect, Schellens, Van Keer, Valcke, and De Wdirerpress) refer to the
significance of task characteristics. More spealfic the impact of task
complexity appears to be important: when taskst@ecomplex, students’ levels
of knowledge construction are also significantlwés. On the other hand, when
the assignments are overly straightforward, itxgeeted that students are hardly
challenged and that the quality of the contribugiaiiops. Based on the finding
that, except for a significantly higher level iretthird discussion, no significant
differences in levels of knowledge construction aewealed when adding
complexity to the model, it can be argued thatdigaificant decrease in levels of
knowledge construction in the second discussioméhean be attributed to a
perceived high level of complexity in this assigmieThis finding points at the
importance of well-considered task design to foktewledge construction.

In addition to the hypothesis of a growing trendkimowledge construction
throughout the successive discussion themes, hidéesls of knowledge
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construction were also expected for contributionentioning and discussing
theory, mentioning or discussing new sources, dioly minor and extensive
summaries, containing organisational and/or comenderating, and introducing
new points. The results corroborate this hypothésisboth mentioning and
discussing theory, posting minor and extensive sari@®, and introducing
contributions including content moderating.

In combination with the frequent occurrence of tlyedhe significant effects
of mentioning and discussing theory confirm thacdssing theoretical concepts is
probably an essential factor influencing knowledgestruction.

Regarding summaries, both contributing minor anderesive summaries
results in higher levels of knowledge construction.

As to moderating, contributions including organisaél moderating reflect
significantly lower levels of knowledge constructjowhereas contributions
including content moderating reflect significanthygher levels of knowledge
construction. These results can be attributed te fact that the former
contributions focus on planning and organisatiorthef discussions and, as such,
do not actually influence knowledge constructiancbntrast, messages including
content related moderation invoke knowledge contitrn activities. Nevertheless,
organisational moderating might be a prerequisitekhowledge construction as it
is important to guide the discussion process.

With respect to discussing new sources, no sigmfigositive impact on
knowledge construction is observed. On the contragrely mentioning sources,
without explicitly discussing them and linking themm the ongoing discussions,
even leads to significantly lower levels of knowdedconstruction. This is in line
with the aforementioned research of Schellens. ¢2@05).

Finally, contributions comprising new points resuft lower levels of
knowledge construction. However, introducing nevintsoto the discussion might
still be an important and critical condition in wieof the later phases in a
discussion. These contributions are in a way iretispble in order to elicit
contributions at a higher level of knowledge camdfion, as an influx of new
elements is useful to prevent discussions fromngryip. Future research should
therefore also focus on studying the structurdhédiscussions over time in order
to be able to unravel the impact of message claisiits on knowledge
construction over time.
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Conclusion

Critical questions about the choice of statistizahlysis techniques to study
guantitative content analysis data have only régdmen raised in the CSCL
literature. Within this context, the present adidbcuses on the potential of
adopting multilevel modelling methodologies. One the main reasons for
applying multilevel analysis is the fact that thee wf unilevel analysis methods on
multilevel data can have baleful consequences eSimdtilevel modelling handles
the hierarchical nesting, the interdependency,thadinit of analysis problem in a
natural way, it is an ideal technique for analysihg interaction in collaborative
learning environments in general, or content amalydata from CSCL-
environments in particular. Especially for reseaitrecologically valid settings
studying natural groups, multilevel modelling iswarthwhile alternative for
traditional analysis techniques. Although a denmatisin of the full power of
multilevel modelling was beyond the scope of thiicke, the process, output, and
interpretation of the specific analyses of thisdgthave been described in detail.
The results reveal that applying multilevel modafscontent analysis data can be
used to gain an in depth understanding of the eatdircollaborative learning
processes.
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Chapter 5

Structuring asynchronous discussion groups by intrducing
roles: Do students act up to the assigned roles?

Abstract

This article fits in with the search for the optsafion of asynchronous text-based
discussions. Roles were introduced as a scriptid in asynchronous discussion
groups in order to provide structure. The aim @ #rticle is to examine whether this
structuring intervention is implemented succesgfullore specifically, we study to
what extent the assigned roles of source seartifemretician, summariser, moderator,
and starter are actually performed during the disicuns. The results confirm that all
students perform the roles assigned to them. Ahasource searchers, theoreticians,
summarisers, and students without roles in the coledition focused less on some
activities related to other roles, students gehethdl not neglect other activities while
discussing. It can be concluded that the introductif roles is a successful structuring
intervention.

Introduction

In the age of lower hardware costs and broadbatedniet technology, online
learning is becoming more and more popular. Netedrgomputers and software
for both synchronous and asynchronous communicadi@n very suitable for
supporting collaborative learning approaches. Witkine field of computer-
supported collaborative learning (CSCL), reseaclzer well as practitioners are
engaged in a continuous search for optimising tisructional approaches in
online learning environments. This article concatets on the optimisation of one
specific online learning environment, namely asyonbus text-based discussions.
The study is situated in the context of a firstrygetructional sciences course,
where asynchronous discussion groups of 10 stu@eatsitroduced in addition to
weekly face-to-face working sessions. The discusgjmups are organised to
foster students’ processing of the learning conéent, by confronting them with
authentic tasks, to promote discussion about tiereint concepts presented in the
face-to-face sessions and the course manual. ler dal promote high-level
interaction, enhanced collaboration, and consetjudatowledge construction
through social negotiation, roles are assignediudests. Providing structure by

" Based on: De Wever, B., Schellens, T., Van KeergValcke, M. (2006).
Structuring asynchronous discussion groups by diining roles: Do students act up
to the assigned roled@anuscript submitted for publication 8mall Group Research.
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assigning roles is a well-known instructional agmte However, a prerequisite for
studying the impact of this intervention on knovgedconstruction is examining
whether the structuring intervention was implemdrgaccessfully. In this respect,
the main goal of this article is to study to whateat the assigned roles are
actually performed during the discussions.

This article starts off by describing scriptinggeneral and by illustrating roles
as a scripting tool in particular. Both their apption in face-to-face settings and
CSCL-environments are discussed. After this liteateview, we elaborate on the
specific context of the present study and on tleetspm of roles that was selected.
Further, the focus of the study on validating stigleactual role performance is
substantiated. Next, the method and results ofsthdy are presented in detail.
This article ends with a discussion in which specifonclusions, practical
implications, and directions for further researoh farmulated.

Scripts

Simply grouping individual students does not neaglysbring about effective
interaction or collaborative learning (Weinberdeejserer, Ertl, Fischer, & Mandl,
2005). Therefore, collaborative learning environtaaare usually equipped with a
certain amount of structure: specific goals, taghes, task prescripts, or pre-
structuring. Pre-structuring or scripting learnimgvironments is found to improve
collaboration (Pfister & Muhlpfordt, 2002). A scriihe term is actually borrowed
from the theatre world) specifies the roles and tia¢ure and timing of the
activities of the participants (O'Donnell & Dansaue 1992). In this respect, a
script can be considered as a more or less rididrse according to which the
collaboration proceeds (Pfister & Muhlpfordt, 2002)

The concept ‘script’ can be regarded as a colledtrm, covering a whole
range of operationalisations. Scripts can be inghdse the instructor — either
personally or through a computer program (Weinbeigischer, & Mandl, 2002) —
or can be self-generated by the participants (Oebbn& Dansereau, 1992).
Furthermore, the level of detail of scripts canyvaBeneral scripts — or macro
scripts — solely provide a global structure. Anrapée of a general script is “a
discussion group, moderated by a teacher who tdestructure the discussion
along a sequence of specific phases, e.g., bramisig, critique, and summary”
(Pfister & Muhlpfordt, 2002, p. 1). More specificripts — which we call micro
scripts — impose a highly detailed structure. Thegscribe in detail what actions
should be undertaken and in which order. Such gtsfor example requires
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students to identify the type of each contribution predetermines a specific
sequence of contributions (Pfister & Muhlpfordt020Weinberger et al., 2005).
Within the field of face-to-face collaborative laarg, a number of well known
scripts were developed: student team learningayig$earning together, and group
investigation (for an overview see Slavin, 1989)ecéntly, the idea of
implementing scripts to guide collaborative leagniis also adopted within
computer-supported settings. The interest in usanipts to specify, sequence, and
assign collaborative learning activities (Kollarsd¢her, & Hesse, 2003) is growing
in view of improving the design of CSCL-environme{#Veinberger et al., 2005).

Roles as scripting tool

One specific type of scripting that is used to cute and improve
collaborative discourse, is the assignment of dhfferoles to group members. The
introduction of roles in small groups is anythingt la recent development. Long
before the advent of the computer in educationesrdhave been assigned in
collaborative groups in face-to-face settings withi variety of learning contexts
from primary to higher education. One example afpgs involving roles is the
cooperation script of O’Donnell and Dansereau (}9B2this script, two students
read a section of a text. One is assigned theofalecaller (or summariser) and has
to recall the main topics, whereas the other stuideassigned the role of listener
(detector or commentator) and should detect erams omissions. He or she
should also comment on the summary. After elabagatin the information in the
first section, another section is read and bothdestts switch roles. These
summariser and listener roles are often implemeintéakce-to-face dyads studying
texts (Lambiotte, Dansereau, & O'Donnell, 1987; @ibell, Dansereau, Hall, &
Rocklin, 1987; O'Donnell & Dansereau, 1992; Budhsera, & Mugny, 2004).

Instructional approaches to collaborative learrimgus on assigning roles to
students in order to support coordination and ptereffective interaction patterns.
A number of positive effects are attributed to sol€&roups where roles are
assigned can work efficiently, smoothly, and prdohaty (Cohen, 1994) and “the
practical matter of having critical roles filled meetings has direct implications
for improving task performance and satisfactionig(#s & Kozar, 1994, p. 277).
The use of roles can alleviate problems of nongpgtion or domination of the
interaction by one group member (Cohen, 1994)hdnliterature, a whole range of
different roles are discriminated. A distinctionnche made between studies
exploring the spontaneously emerging roles in gsoaipd studies which a priori
assign roles to students.
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In their exploratory study in computer-supportedups, Zigurs and Kozar
(1994) aimed at presenting an overview of the dhffié roles students can perform
during collaboration. In this respect, the rolegavaot used as a scripting tool.
Roles were not a priori assigned to students irrotd stimulate interaction, but
their occurrence was studied a posteriori througgstionnaires. This approach is
similar to the one of Mudrack and Farrell (1993)eTesults of these studies imply
that different roles can be attributed to the satnelent, or one role to different
students. Zigurs and Kozar (1994) based their ctdssification on Benne and
Sheats’ (1948) classification (for a full overvieve refer to Mudrack & Farrell,
1995) and incorporated other roles within theissification. The authors classify
the different roles that group members can takéndwo categories: task-related
roles and group-building roles. They put forwarth3k-related roles: proceduralist
(procedure person, moderator, agenda-keeper),deic(record-keeper), evaluator
(devil's advocate, critic), explainer (elaboratooordinator, orienter, summariser,
amplifier), information/opinion seeker (questionénformation/opinion giver, and
idea generator. The 5 group-building roles aretofedr (listener, information
receiver), motivator (energiser, encourager), gapkr (participation
monitor/expediter), mediator (harmoniser, compramisconflict handler) and
tension-releaser (jokester). Notwithstanding tloé¢s were not used as a scripting
tool in these studies, Strijbos, Martens, Jochemd, Broers (2004) argue that the
role descriptions they provide can inspire and guide design of roles for
instructional purposes. In this respect, a numbehe roles identified by Zigurs
and Kozar (1994) recur underneath in the descriptaf different roles
implemented as a scripting tool.

Other role classifications focus on the instruciiopurposes of roles and a
priori assign roles to students. In this view, soéerve as a scripting tool in order
to enhance the interaction and collaboration amehgients. Cohen (1994)
illustrates a number of roles in face-to-face déstons and distinguishes between
“how”-roles and “what’-roles. The former roles redao how the work is done.
According to Cohen (1994) these roles can be usedetegate tasks that the
teacher usually performs, such as keeping the gmupgask, organising and
cleaning-up, and summarising what has been leaffeamples of “how’-roles
are: resource person, materials manager, cleanengom, facilitator, reporter,
recorder, spokesperson, synthesiser or summassaéety officer, and checker
(Cohen, 1994). The “what"-roles focus on what sHolbé done and relate to a
specific task. They are used in settings wherevisidn of labour exists. These
roles are more context-specific and can be usesitirations where each person
plays a different and complementary role. Examplesvhat’-roles in a specific



Do students act up to the assigned roles? 113

context are: camera person, director, story wréed actor (Cohen, 1994). Strijbos
et al. (2004) make a similar distinction: roles aither be based on individual
responsibilities regarding group coordination (msscbased roles) or on
differences in individual expertise (content-basads).

Roles in online discussion groups

Although the use of roles is not the most promingpproach to structure
communication and collaboration in asynchronousudision groups (Strijpbos &
Martens, 2001), a number of practical examplesbeafound in the literature. In a
course called ‘quasi landevaluation and variabftityexplorative land use studies’,
Veerman and Veldhuis-Diermanse (2001) introducedrtipular perspectives”
(regional planner, local politician, tourism, cerdarmer) to analyse a problem.
These “particular perspectives” can be regardedc@stent-based roles and
resemble the roles (economics, web, schools, hé&altleliness, and lead editor)
introduced by Rose (2002) in an online asynchroneasing environment where
the task consisted of the creation of an html-baseldnology assessment report on
the health and wellness implication of computermsehildren.

Process-based roles are applied in an online getéscribed by Aviv (2000).
Learners are assigned four roles to encourageauilitéfte each other’s efforts to
reach the learning goals: helper, feedback proyvi@gsource manager, and process
reflector. In another example, Strijbos et al. @0htroduce four process-based
roles to support the work organisation and comnatitio between team members,
namely project planner, communicator, editor, dadaollector. Hara, Bonk, and
Angeli (2000) introduced two process-based roleth@r asynchronous computer
conferences within a graduate level course. Theestavas asked to initiate the
discussion by asking questions related to spec#i&dings and the wrapper
summarised the discussion on the readings for gekwZhu (1996) also used this
starter-wrapper technique in electronic discussioregg (1994) developed a
similar approach for exercises with the aim of tiefatheoretical material to own
experiences, involving two process-based rolesp& teader who was responsible
for submitting an initial introductory exercise d¢odbution and a topic reviewer
responsible for summarising the topic at the erlie Topic leader furthermore
appeared to perform a vital contextualising funttio moderating conferences
(Tagg, 1994). The role of moderator in computerfemncing terms involves
guiding the discussions and stimulating particgpatind is generally highly valued
(Mason, 1991). Gray (2004) investigated informalrteng in online communities
and her findings suggest that “the presence of rdimeo moderator helped the
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community evolve from a forum for sharing inforneeti to a community of
practice where knowledge was constructed througireshlearning”. In this
respect, it can be concluded that in CSCL-envirantmethe role of online
moderator is critical for enhancing learning (Gr2§04).

Aim of the present study

As mentioned above, a number of studies concentrat@troducing roles in
online discussion groups. More specifically, thesglies aim to examine the effect
of introducing roles on for example students’ mdpttion rates, their interaction
patterns, the group efficiency, or the level of kiexige construction reflected in
the discussion (Hara, Bonk, & Angeli, 2000; Schedlevan Keer, & Valcke, 2005;
Strijbos et al., 2004; Zhu, 1996). However, in m&tsidies no attention is paid to
collecting data on whether the roles assigned talesits are implemented
accurately and completely. Yet, Cohen (1994) netibat students are not always
performing the assigned roles. Therefore, stud@msuding on validating the
realisation of the specific role assignments argiad.

Verifying to which extent students perform theite® is interesting from a
practical point of view, since this information che used to make more informed
decisions on roles that are both feasible and Bduto introduce in CSCL
environments in different contexts. Moreover, iaiso important to shed a light on
role performance from a theoretical and empiricainp of view. As roles are
introduced as an instructional approach to strectand to optimise online
discussions, the question whether students actaatlyip to the roles assigned to
them merits particular attention before studying itmpact of the implementation
of roles on the ongoing knowledge construction esses in discussion groups.
Attention should primarily go out to whether thdeivention of assigning roles
was successful, i.e. did students perform the ritieg were assigned? And if so,
did they exclusively stick to these roles, or diéyt engage in other discussion
activities as well?

Taking into account the online setting and thestadel of the students, in the
present study the performance of 5 different predesed roles is studied: starter,
summariser, moderator, theoretician, and sourcecls®a The inclusion of the
starter and summariser was founded on the litexatgarding the starter-wrapper
technique (Hara et al., 2000; Zhu, 1996), while thederator was incorporated
based on the findings of Gray (2004) indicating ible of an online moderator as
critical for enhancing learning. Further, Strijbes al. (2004) argue that when
cooperative learning pedagogies, and more spdbfficales, are used in higher



Do students act up to the assigned roles? 115

education or online learning environments, theyusthdwe adapted to the specific
context, as students in these settings vary coraditle in prior knowledge,
experience, and collaboration skills. Taking inte@unt that the discussion groups
are organised in order to stimulate debate onttberetical concepts presented in
the face-to-face sessions and course manual,aherstsummariser, and moderator
role were supplemented with the role of sourcecbesirand theoretician.

The role of thesource searchecomprises of seeking external information on
the discussion topics in order to stimulate othedents to go beyond the scope of
the course material. The role of source searchgauitty based on the ‘information
giver described by Zigurs and Kozar (1994), thesturce person’ described by
Cohen (1994), and a specific activity assignedhéorble of ‘weekly participant’ by
Zhu (1996), namely bringing related issues or neysp articles to everyone’s
attention. Students performing the roletbé&oreticianare required to introduce
theoretical information from the weekly face-to-dagession or the course material
and to ensure that all relevant theoretical corscapt used in the discussion. This
role is closely related to the specific goal of dmdine discussions in the present
research setting, namely becoming familiar with diféerent theoretical concepts
through discussing and solving tasks. Baenmariselis expected to post interim
summaries during the discussion, focusing on ifigng dissonance and harmony
between the messages and making provisional cadockis Moreover,
summarisers should post a final summary and coiocluat the end of the
discussion. The role of theoderator consists of monitoring the discussions,
asking critical questions, and inquiring for othenginions. This involves pointing
out questions and concerns that have yet to beeaxadwZhu, 1996). Furthermore,
one of the main functions of the moderator is eraging participation (Gray,
2004). Thestarter is required to start off the discussions by pastinnumber of
contributions where other students can build upamthermore, their job consists
of adding new points during the discussions anthgivew impulses every time
the discussion slacks off. It is important to nettbat all students were generally
encouraged to moderate, to summarise, and to addliseussion points, theory,
and information. However, students with a speciie were asked to do this in an
explicit and regular way.

Taking into account the need of validating the isation of specific role
assignments in online discussion groups, the maal gf the present study is to
explore to what extent students perform the asdigées of source searcher,
theoretician, summariser, moderator, and startereMpecifically, we hypothesise
that (1) students assigned the role of source seanill mention and discuss
significantly more sources, (2) students assigres rble of theoretician will
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mention and discuss significantly more theoretelaments, (3) summarisers will
engage significantly more in summarising and rdoéging parts of the

discussion, (4) students assigned the role of nadolewill post significantly more

contributions comprising organisational or contenbderating, and (5) the
contributions of the starter will include more npwints instigating the discussion.
In order to purge the analysis, gender and edutatitegree are controlled for.

Method

Participants and context of the study

The participants in the present study were studentslled in the freshman
course in instructional sciences (N=200). The niigjosf the participants were
female students; only 18 male students were indoinghe study. Further, a small
subgroup of 17 students already had a degree hehigducation. Students were
divided into discussion groups of 10 persons. EhAstussion group participated in
four consecutive discussion themes. The four thexoggesponded to four chapters
of the course manual, namely behaviourism, cogsitiy constructivism, and
evaluation. Each theme was organised during a-thesk period; in the course of
this period, students collaborated independentr@# aind location. Participation in
the discussions was obligatory and represented @b%e final exam score.
Students were required to contribute at least fones per discussion theme. As
mentioned before, the discussion groups are orgdni® foster students’
processing of the learning content and, by coniingrthem with authentic tasks, to
promote discussion about the different conceptsegmied in the face-to-face
sessions and the course manual. One of the dieouassignments for example
required students to develop a checklist of esslentiteria to decide whether
learning environments are based on constructivigtimciples. Furthermore,
students were asked to actively use this chedklistder to determine the nature
of a given learning environment. In addition, studewere required to search for
other learning environments to apply their chetldis After the actual application
of the checklist, the students were asked to rewise instrument. The authentic
tasks in the discussion groups were identical fagraups.

Design and data collection

A cross-over design was applied: every discussron participated in two
discussion themes with and in two discussion thewiésout role support. To
control for time effects, the role-supported disios themes were either the first



Do students act up to the assigned roles? 117

or the last two discussion themes. In the first4®mipported discussion theme, five
randomly selected students were assigned one (iftheles, while the remaining
students were not assigned a role. The roles ve¢ated at the start of the next
discussion theme. Consequently, in the secondsigiported discussion, the roles
were assigned to the students without role assighinethe first role-supported
discussion. The alternation of roles implies thedrestudent was assigned a role
once. Students were asked to perform their rolesddition to their regular
discussion input.

The roles were introduced and explained in a fadad¢e session.
Furthermore, all information on the discussion goin general and on the role
descriptions in particular was presented on a websb all students could retrieve
the essential information online. In this way, w&d to meet the following
guidelines for assigning roles formulated by CokE®04, p. 96): (1) make your
assignment of the job to a specific member of egrdup public knowledge, (2)
specify exactly what the person playing the rolstipposed to do, and (3) make
sure everyone knows what the role player is sugbtisdo.

The data collected comprise the transcripts of B@udsion groups of 10
students. All 4 themes were analysed. This corredpoto 80 discussions,
approximately 4770 messages, and approximate\060ides of text.

Quantitative content analysis

Quantitative content analysis was applied to explstudents’ actual role
performance. Neuendorf (2002, p. 10) defines cdranalysis as “a summarizing,
guantitative analysis of messages that relies enstientific method and is not
limited as to the types of variables that may b@&sneed or the context in which
the messages are created or presented”. The aontd#nt analysis is to go beyond
analyses based on only counting the number of rgessand to reveal information
that is not situated at the surface of the traptri

In order to analyse the role-related activitiesstndents’ contributions, we
developed an analysis model to identify messageactexistics on five different
dimensions: sources, theory, summaries, moderationl new points. These
dimensions are related to the introduced rolehiddigh all students are essentially
encouraged to perform these activities, the differeoles were especially
introduced to stimulate students to pay extra atterio the execution of this kind
of activities. Indicators of different levels withthese dimensions are presented in
Table 5.1. In our analysis, each message recenesade for each dimension.
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Coding strategy and reliability

Five independent coders were trained to perfornctuing activity. After the
training, they coded some transcripts togetherdento discuss and elaborate on
the coding process. Next, the transcripts were addaoldependently. 154 messages
were randomly selected and coded by all the codtersrder to calculate the
interrater reliability of the ASIMeC. The Krippendis alpha ) interrater
reliability coefficients for the dimensions sourt¢keory, summaries, moderation,
and new points (respectively .73, .76, .66, .58, &3) are all situated between .40
and .80, which corresponds to ‘fair to good agredrbeyond chance’ (De Wever,
Schellens, Valcke, & Van Keer, 2006; Krippendoi®80; Neuendorf, 2002).

Table 5.1

Analysis scheme identifying message characteriéti€sMeC)

Dimension Characteristic (code) Description
Source No sources Not referring to external sources
Mentioning sources Mentioning external sources
Discussing sources Actively using and discusskigraal sources
Theory No theory Not referring to theoretical copise
Mentioning theory Mentioning theoretical concepts
Discussing theory Actively using and discussirgptietical
concepts
Summary No summary Not summarising information fratimer
messages
Minor summary Summarising information from a numbe
messages
Extensive summary Summarising information fronubssantial part
of the discussion
Moderating No moderating No moderation tasks perézt
Organisational Organisational moderation tasks performed (e.g.
moderating planning)
Content moderating Moderation task as regards nbptrformed
(e.g. compare different statements, weigh up
different messages)
Organisational and Combination of both moderation tasks
content moderating
New points No new points No new points added tadiseussion

New points introduced

New points added to theudision
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Statistical analysis

The five dimensions of the ASIMeC serve as dependariables for our
analysis. The first three dimensions (source, thesmmmd summaries) are treated as
ordinal. The moderation dimension is treated asinalnsince organisational and
content moderating cannot be ranked. The new pdintension is dichotomous.
We refer to Table 5.1 for a complete overview of five dependent variables
(dimensions).

The roles assigned to the students serve as tlependent variable in our
study. In addition, we control for the effect ofngler (male versus female) and
degree in education (degree in higher educatiorsugerdegree in secondary
education). No interaction between these variabtes assumed. The independent
variable role type comprises of 7 categories: (ree searcher, (2) theoretician,
(3) summariser, (4) moderator, (5) starter, (6)role, and (7) no role condition.
Students in the last two categories are not assignele. However, we want to
make a distinction between students without rakea icondition where roles are
present (category 6: no role) on the one hand amests in the no role condition
(category 7) on the other hand.

The first three dimensions (source, theory, and nsares) are analysed
through ordinal regression. Multinomial and binéogistic regression procedures
were respectively executed to study the moderadioth new points dimension.
Female students, students with a degree in segprdacation, and students in the
no role condition were selected as reference catefyo the regressions. The
overall effect of the role type predictor is exaednwith likelihood ratio tests
(LRT) and the specific parameter estimates areepted. In this respect, the tables
report the estimated parameters (est), the starstaod (SE), the Wald statistic
(Wald), the p-values (p) of the Wald test, the odatio (OR = exp (est)), the
inverse odds ratio (OR= exp (-est)) in case the odds ratio is smallanth, and
the 95% confidence interval (Cl) for the odds ratomprising a lower bound
(LB) and an upper bound (UB In order to correct for multiple tests, we used
Bonferroni adjusted significance values. As forerdlype 6 categories are
contrasted to the reference category, a Bonfeadjusted alpha level of .0083 (=
.05/ 6) is used. When reported, both the origasathe Bonferroni corrected alpha
levels are reported (e.g. p <.05/6 =.0083 or.01 / 6 = .00017).
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Results

Descriptive results

47.9% of all contributions were posted by studentthe no role condition.
22.0% were posted by students without a role in rible condition, whereas
respectively 6.1%, 5.7%, 6.4%, 6.0%, and 5.9% efrtiessages were posted by
students assigned the role of source searchergtiean, summariser, moderator,
or starter.

Table 5.2

Overview of the distribution among the categoritthe dimensions of the ASIMeC for
students assigned one of the roles (1-5), withaletin the role condition (6), and in the no role
condition (7)

Dimension  Category (1) (2) (3) (4) (5) (6) (7)  Total

Source No sources 64.2% 91.5% 95.4% 90.8% 92.1% 90.9% 90.7% 89.4%
Mentioning 11 ny, 3099 1.6% 4.8% 43% 35% 4.2% 4.4%
sources
DISCUSSING 54 4 4606 2.9% 4.4% 3.6% 57% 52% 6.2%
sources

Theory No theory  34.9%24.6% 30.4% 34.3% 30.9% 30.3% 34.3% 32.3%
chzgﬁ';“'”g 41.2% 37.5% 51.0% 42.8% 42.1% 42.0% 40.7% 41.3%
t?]'esg;‘yss'”g 23.9% 37.9% 18.6% 22.9% 27.0% 27.7% 25.0% 26.4%

Summary No summary98.3% 98.2% 67.1% 93.4% 97.8% 98.1% 95.6% 94.7%

sl\,/llquonrqary 1.0% 0.7% 2.% 2.2% 14% 14% 1.8% 1.6%
Z‘:ﬁ;ﬂ‘r’; 0.7% 1.1% 30.0% 4.4% 0.7% 05% 2.6% 3.7%
Moderating r’;‘}g derating 865% 81.9% 83.1% 64.9% 72.7% 86.1% 819% B81.6%
?gﬁ:{"sa’ 0.7% 0.7% 3.9% 5% 4.7% 1.4% 3.1% 2.8%
Content 12.8%17.4% 13.0% 27.3% 20.5% 12.2% 14.6% 15.1%
Cogﬁt'egr‘“ 0.0% 0.0% 0.0% 1.8% 22% 03% 05% 0.5%
. No new
New points 12 57.1% 57.7% 76.9% 58.7% 52.5% 59.2% 63.2% 61.0%
I’:']ter"(;’ d%‘zgés 42.9% 42.3% 23.1% 41.3% 47.5% 40.8% 36.8% 39.0%

(1) source searcher (2) theoretician (3) summagiemoderator (5) starter (6) no role (7) no
role condition
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10.3% of the contributions were posted by studentls a degree in higher
education and 7.7% were posted by male studentthefmore, Table 5.2 presents
an overview of the distribution among the categodéthe five dimensions of the
ASIMeC for students assigned the role of (1) sosercher, (2) theoretician, (3)
summariser, (4) moderator, (5) starter, (6) stuslenthout role assignment in the
role condition, and (7) students in the no roledition. In the following sections,
we discuss the results for each dimension in metaild

Mentioning and discussing sources

The descriptive results show that 89.4% of therdmumions do not mention or
discuss sources. In 4.4% of the contributions ssuaze mentioned, while in 6.2%
of the postings sources are discussed. No signtfietiect of gender was found.
However, there is a significant effect of degrd® specific parameters in Table
5.3 show that the odds of mentioning versus nottimeing sources and the odds
of discussing versus mentioning sources are ab@it times higher for students
with a degree in higher education compared to siisdeith a degree in secondary
education (est = 0.510, SE = 0.144, p <.001).

Table 5.3
Ordinal regression estimates for mentioning andudising sources
est. SE Wald df p OR OR LB, UB

Gender

Male 0.061 0.187 0.105 1 0.746 1.062 0.737 1.532
Female (ref. cat.)

Degree

Higher educ. 0.510 0.144 12471 1 0.000 1.665 581.22.209
Secondary educ. (ref. cat.)

Role type

Source searcher 1.694 0.144 138.766 1 0.000 95.43 4,103 7.209

Theoretician -0.014 0.227  0.004 1 0950 0.986 4.0D.632 1.537
Summariser -0.837 0.293  8.167 1 0.004 0.433 2.30244 0.769
Moderator -0.041 0.224 0.033 1 0.855 0.960 1.042619D 1.490
Starter -0.278 0.245  1.292 1 0256 0.757 1.32168.41.224
No roles -0.028 0.131  0.047 1 0.828 0972 1.029/5D. 1.257

Without roles  (ref. cat.)

Furthermore, the results corroborate hypothesighe likelihood ratio test

shows an overall effect of role typg € 152.371, df = 6, p < .001). The odds of
mentioning versus not mentioning and the odds sfudising versus mentioning
sources are about 5.44 times higher for studerdgyresd the role of source
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searcher compared to students in the no role gondist = 1.694, SE = 0.144, p <
.001/6 = 0.00017). The results also show that thas @f mentioning versus not
mentioning sources and the odds of discussing ser&ntioning sources are about
2.31 times lower for students assigned the rokuaimariser compared to students
in the no role condition (est = -0.837, SE = 0.2p3< .05/6 = 0.0083). No
significant differences were revealed for the thodfeer roles and for the students
without roles in a role condition compared to teéerence category (see Table
5.3).

Mentioning and discussing theory

32.3% of the contributions do not mention or disctigory. In 41.3% of the
messages theoretical concepts are mentioned arb.#% they are actively
discussed. The effect of gender is not significént.the other hand, the effect of
degree is significant. The odds of mentioning vensot mentioning theory and the
odds of discussing versus mentioning theory areutalio29 times lower for
students with a degree in higher education comperesfudents with a degree in
secondary education (est = -0.255, SE = 0.091,01x

Table 5.4
Ordinal regression estimates for mentioning andusising theory
est. SE Wald df p OR OR LB, UB

Gender
Male -0.138 0.104 1.754 1 0.185 0.871 1.148 0.710 1.068
Female (ref. cat.)

Degree

Higher educ. -0.255 0.091 7.816 1 0.005 0.775 1.290 0.649 0.927
Secondary educ. (ref. cat.)

Role type
Source searcher -0.114 0.118 0.925 1 0.336 0.892201 0.708 1.125
Theoretician 0.554 0.122  20.462 1 0.000 1.740 1.369 2.212
Summariser -0.014 0.115 0.014 1 0905 0.986 1.014 0.787 1.236
Moderator -0.057 0.120 0.225 1 0636 0945 1.059 0.747 1.195
Starter 0.116 0.120 0.937 1 0333 1.123 0.888 1.420
No roles 0.157 0.071 4.944 1 0.026 1.170 1.019 1.344
Without roles  (ref. cat.)

The expected positive effect of theoretician (hipests 2) is confirmed by the
data: there is an effect of role type (LRF:= 26.942, df = 6, p < .001) and the
odds of mentioning versus not mentioning theory arddiscussing versus
mentioning theory are about 1.74 times higher torticbutions from theoreticians
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compared to contributions from students in theaie condition (est = 0.554, SE =
0.122, p <.001/6 = 0.00017). All other roles hawesignificant effect at the .0083
(= .05/ 6) level (see Table 5.4).

Summarising

About 94.7% of the messages do not contain summ&rie% comprise minor
summaries, and 3.7% of the messages include exéessimmaries. Table 5.5
shows no significant effect for gender and degree.

The predictor role type is significant (LR¥? = 282.022, df = 6, p < .001).
More specifically, the effect of assigning a sumise&r role is highly significant
(est = 2.442, SE = 0.161, p < .001/6 = 0.00017mpared to contributions in the
no role condition, the odds of minor versus no sames and the odds of extensive
versus minor summaries are about 11.50 times highe&ontributions posted by a
summariser. In addition, Table 5.5 shows that tlielsoof minor versus no
summaries and the odds of extensive versus mimomsuies are about 2.36 times
lower for contributions of students without rolesd role condition compared to
students in the no role condition (est = -0.859=3E255, p <.01/6 = 0.0017).

Table 5.5
Ordinal regression estimates for minor and extensimmaries
est. SE Wald df p OR OR LB UB

Gender

Male -0.143  0.258 0.310 1 0578 0.866 1.154 0.523 1.435
Female (ref. cat.)

Degree

Higher educ. 0.175 0.208 0.702 1 0402 1.191 0.792 1.791
Secondary educ. (ref. cat.)

Role type

Source searched.916 0.465 3.885 1 0.049 0.400 2499 0.161 0.995

Theoretician -0.833 0.464 3.222 1 0.073 0435 2300 0.175 1.080
Summariser 2.442 0.161 231.258 1 0.000 11.499 8.394 15.753
Moderator 0.469 0.267 3.074 1 0.080 1.598 0.946 2.698

Starter -0.704 0.428 2.711 1 0.100 0.494 2.022 0.214 1144
No roles -0.859 0.255  11.345 1 0.001 0423 2362 0.257 0.698

Without roles  (ref. cat.)
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Moderating

Contributions including content moderating actesti are more prevalent
(15.1%) than contributions comprising organisatiomaoderating (2.8%) or
contributions containing both forms of moderatifgh@s). The nominal regression
estimates for these three categories (compared tivéhreference category: no
moderating (81.6%)) are presented in Table 5.6.

Again, no effect of gender is found. The overaléef of degree is positive (LRT:
¥2 = 29.790, df = 3, p < .001): the odds of orgatiosel moderating and content
moderating are respectively about 3.02 and 1.58dihigher for students with a
degree in higher education compared to students witdegree in secondary
education (respectively est = 1.104, SE = 0.228, .01 and est = 0.424, SE =
0.127, p = .001). The overall effect of role tyealso significant (LRTy? =
108.907, df = 18, p < .001). We can see that tiselte confirm hypothesis 4:
messages of moderators are about 2.60 times nketg tb include organisational
moderating (est = 0.957, SE = 0.294, p < .01/608Dr), about 2.37 times more
likely to include content moderating (est = 0.8&@E = 0.153, p < .001/6 =
.00017), and about 5.55 times more likely to contaith forms of moderating (est
= 1.713, SE = 0.559, p < .05/6 = 0.0083) comp&wanessages of students in the
no role condition. In addition to this result, thesults in Table 5.6 also show
significant effects not assumed in hypothesis ddestits without roles in a role
condition are 2.27 times less likely to performamigational moderating activities
(est = -0.817, SE = 0.297, p < .05/6 = 0.0083) starters are 1.61 times more
likely to perform content moderating activities aBB1 times more likely to
perform both moderating activities (est = 0.474,SH.165, p < .05/6 = 0.0083
and est = 1.669, SE = 0.523, p < .01/6 = 0.00%pestively). All estimates are
presented in Table 5.6. A few parameters are rivha®d due to zero frequencies.
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Table 5.6
Nominal regression estimates for organisationalt@, and organisational & content
moderating (reference category: no moderating)

est. SE Wald df p OR OR LB, UB

Gender

Male

[org] -0.207 0.346 0.358 1 0549 0.813 1.230 0.412.602
[cont] 0.103 0.151 0.471 1 0.493 1.109 0.825 1.490
[o&c] -0.846 1.043 0.657 1 0.418 0.429 2.330 0.058.318
Female (ref. cat.)

Degree

Higher educ.

[org] 1.104 0.220 25.255 1 0.000 3.018 1.962 4.642
[cont] 0.424 0.127 11.140 1 0.001 1.528 1.191 Q.96
[o&c] 0.420 0.626 0.451 1 0.502 1523 0.446 5.196
Secondary educ. (ref. cat.)

Role type

Source searcher

[org] -1.452 0.722 4.046 1 0.044 0.234 4.271 0.050.964
[cont] -0.146 0.189 0.598 1 0.439 0.864 1.158 0.596.252
[o&c] n.c.

Theoretician

[org] -1.320 0.722 3.344 1 0.067 0.267 3.745 0.065.099
[cont] 0.274 0.172 2.550 1 0.110 1.315 0.940 1.841
[o&c] n.c.

Summariser

[org] 0.245 0.323 0.577 1 0.448 1.278 0.679 2.404
[cont] -0.081 0.182 0.200 1 0.654 0.922 1.085 0.646.316
[o&c] n.c.

Moderator

[org] 0.957 0.294 10579 1 0.001 2.604 1.463 4.636
[cont] 0.861 0.153 31699 1 0.000 2.366 1.753 3.19
[o&c] 1.713 0.559 9.391 1 0.002 5.547 1.854 16.594
Starter

[org] 0.576 0.314 3.350 1 0.067 1.778 0.960 3.294
[cont] 0.474 0.165 8.253 1 0.004 1.606 1.163 2.220
[o&c] 1.669 0523 10.184 1 0.001 5.306 1904 14.78
No roles

[org] -0.817 0.297 7.557 1 0.006 0.442 2.265 0.240.791
[cont] -0.259 0.116 5.010 1 0.025 0.772 1.296 0.616.968
[o&c] -0.477 0.660 0.524 1 0.469 0.620 1.612 0.172.261

Without roles (ref. cat.)

[org] = organisational moderating; [cont] = coneriderating; [0&c] = organisational and
content moderating; n.c. = not calculated
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Adding new points

39.0% of the contributions include new points. Ganing new points we
found no effect of gender. As to the impact of stud’ degree, a significant effect
was found: the odds of introducing new points aseua 1.56 times smaller for
students with a degree in higher education comptresfudents with a degree in
secondary education (est = -0.442, SE = 0.107,00%).

Table 5.7
Binary logistic regression estimates for new points
est. SE Wald df p OR OR LB, UB

Gender
Male 0.123 0.115 1.128 1 0.288 1.130 0.902 1.417
Female (ref. cat.)

Degree

Higher educ. -0.442 0.107 17.079 1 0.000 0.643 1.556 0.521 0.793
Secondary educ. (ref. cat.)
Role type

Source searcher 0.2150.129  2.774 1 0.096 1.240 0.963 1.597

Theoretician 0.256 0.133  3.705 1 0.054 1.292 0.995 1.677
Summariser -0.650 0.144 20.299 1 0.000 0.522 1.915 0.394 0.693
Moderator 0.136 0.132 1.064 1 0.302 1.146 0.885 1.484
Starter 0.420 0.130 10379 1 0.001 1.522 1.179 1.965
No roles 0.148 0.078 3.613 1 0.057 1.160 0.995 1.352

Without roles  (ref. cat.)

Furthermore, the predictor role type is significltRT: y2 = 46.450, df = 6, p
< .001). As hypothesised, students assigned the abktarter add significantly
more (about 1.52 times more, see Table 5.7) nemt$ai their contributions (est
= 0.420, SE = 0.130, p < .01/6 = .0017). Moreostudents assigned the role of
summariser add significantly less (about 1.92 tirfess) new points in their
contributions (est = -0.650, SE = 0.144, p < .0G1/60017).

Table 5.8 presents an overview of the results. significant effects are
represented by ‘=’, significant effects are reprnésd by ‘+'when positive, and by
‘-’ when negative.
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Table 5.8
Overview of the results concerning role type

Source Theory Summary Moderation New points
Source searcher +++ = = =/=/n.c. =
Theoretician = +++ = =/=/n.c. =
Summariser - = +++ =/=/n.c.
Moderator = = = ++ [ +++ [+ =
Starter = = = =/+/[++ +++
No role = = -- -/=/= =
No role Reference  Reference  Reference Reference Reference
condition category category category category category

Moderating column: Organisational / content / bfottms of moderating

n.c.: not calculated
+++ and --- < .001/6 = .00017, ++ and -- < .01/®617, + and - < .05/6 = 0.0083

Discussion

Within the field of CSCL research, the interestajpplying scripts to foster
high-quality interaction and collaborative learnisggrowing. One specific type of
scripting is the assignment of roles to group membm this respect, research
primarily focuses on studying the impact of rolesigesment on a number of
process or outcome variables. Verifying the acioglementation of the scripting
intervention, however, only receives limited atiemt Taking into account that
studying the actual realisation of the roles shquitede effectiveness studies, the
main goal of the present study was to reveal totweReent students act up to the
role they were assigned in asynchronous discusgimups. More specifically, the
performance of source searchers, theoreticiansmsuisers, moderators, and
starters was explored.

An analysis scheme identifying message charadterisfASIMeC) was
developed to explore the role-related activitiestindents’ contributions. Logistic
regression was applied to study the impact of thHferdnt roles on the five
dimensions of the ASIMeC. In addition, we contrdlléor the effect of two
background variables: students’ gender and degreddcation. In this respect, the
results indicate that for all dimensions of the M8C, gender did not have a
significant effect. Degree in education is of sfigaint importance in the models
for four dimensions: source, theory, moderatiom, aew points. More specifically,
students with a degree in higher education add discuss significantly more
sources, refer significantly less to and commeghiicantly less on theoretical
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concepts, moderate significantly more, and add ifsigntly less new points

compared to students with a degree in secondaryadidn. This might be due to
the fact that students with a degree in higher &iiluc are more experienced in
moderating discussions and reveal a higher degresslbregulative behaviour.

They are more accustomed to refer to additionabrintion and sources and
therefore focus more on these dimensions and lesglding new points or theory.
However, this hypothesis should be verified byHartresearch.

With respect to the aim of validating the introdoctof role assignments, the
overall results indicate that the structuring imégrtion was successful: all students
performed the activities related to their rolesrlyaiwell. Table 5.8 clearly
illustrates highly significant positive effects ¢mee main diagonal, confirming the
different hypotheses. Compared to students in therale condition, source
searchers introduce and discuss significantly ndisgussion-related external
sources, theoreticians focus significantly morereferring to and commenting
upon theoretical concepts, summarisers engagefisagrtly more in summarising
the ongoing discussion, moderators concentrateifisigmily more on both
organisational and content moderating, and staitgrsduce significantly more
new ideas to the discussion. As the contexts of ICSQdies introducing role
assignments are very diverse and most studies dmogs on the extent of role
performance, it is troublesome to compare the ptessults with the findings of
previous research. However, the study of Zhu (128§jusses role performance
and goes into the actions of the summariser. Cgonteathe present results, where
summarisers actually do engage in summarising pdrthe discussion and in
making provisional conclusions, Zhu (1996) repotteat the summariser role did
not demonstrate its expected value to synthess@ithups’ understanding of the
readings and that the summarisers read the discussies and reflected on them,
but “often offered few insights or summaries” (Zi996, p. 831).

In addition to the confirmation of the hypothes&able 5.8 also indicates a
number of additional effects that were not includedhe hypotheses. Below, we
discuss these extra findings. More specificallglaification for every non-zero in
the off-diagonal area is looked for, as these &ffaere not assumed in advance.
Pluses in the off-diagonal area indicate positiffects. This means that students
pay extra attention to activities that are not pétheir own role, but fit in the role
description of other students. Minuses in the @dfydnal area indicate negative
effects, meaning that students overlook other iigtsvthan the ones formulated in
their own role description. One might worry thdtratlating students to focus on
one specific role would result in less attentiothi® activities related to other roles.
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However, this would imply that all off-diagonal kin Table 5.8 would be minus
signs. As can be observed, this is generally ret#se.

Taking into account the plus and minus signs in dffediagonal area (see
Table 5.8), three different trends can be distisiged. The first trend is indicated
by pluses on the main diagonal and by zeros irthdiagonal area. This refers to
students sticking to the role-related behaviouhetit paying less or more attention
to the non role-related activities. The secondeey is indicated by pluses on the
main diagonal and both zeros and pluses in thediaffenal area. This
demonstrates a focus on role-related behaviourowitpaying less attention to the
other activities but with extra attention on sontieeo activities. The third trend is
characterised by pluses on the main diagonal aadotiturrence of zeros and
minuses in the off-diagonal area. This indicatdscais on role-related behaviour
on the one hand and less attention being paidrtaicether activities on the other
hand.

The specific roles fit in with one of these trendSource searchers,
theoreticians, and moderatoare the perfect example of students paying extra
attention to their role without neglecting othesalission activities. They clearly fit
in with the first trend: they all focused more e tactivities assigned to them by
their role, without losing sight of the four othdimensions.

Startersfit in with the second trend. In addition to thaerrelated focus on
adding new points and introducing new impulsesh® discussion, starters also
concentrate significantly more on content moderatssues. In this respect, it can
be assumed that students assigned the role arstantt only add new points to the
discussion, but they also apply this informationirgaut for content moderation
issues. While performing this kind of activitiesarsers shift to the field of the
moderator. This finding is in line with the studfyTagg (1994), who noticed that
topic leaders (a role more or less equivalentddests) inclined to perform “a vital
contextualizing function in moderating conferences$ a consequence, it can be
argued that the operationalisation of the roletaftsr in the present study is to
some extent too closely related to the role of matde. The role of starter might
be more relevant and more distinguished from thelerator role when starters
actually have to introduce completely new discussapics or select a discussion
theme by themselves, based on the course materigladings (e.g. Hara et al.,
2000; Zhu, 1998). In the context of the presentystthowever, the different
discussion themes were already launched by theuatet in the discussion task.
Taking into account the role overlap and the fhat ho moderator is involved in
studies based on the starter-wrapper techniquea(etaal., 2000; Zhu, 1996), we
might consider eliminating the starter role andgaesg a few of its activities (e.g.



130 Chapter 5

giving new impulses when the discussions slack &df)the moderator. An
additional reason why the elimination of the startele might be worth
considering is that it can be very frustrating tloe nine other students to wait for
the starter to kick off the different parts of dissions, especially when the
discussion task is already made available by thieliator.

While no significant negative effects were foundr feource searchers,
theoreticians, moderators, and starters, this waghe case for students without
roles in the role condition and summarisers. Thoey$ on their own role but pay
less attention to the activities related to oth@es and thus fit in with the third
trend. In addition to a significantly higher amowftsummaries, the contributions
of the summarisercomprise significantly fewer sources and new poifsis
negative effect is however not completely unexpba@ce summarising activities
are contradictory to adding new points or relevaatirces to the discussion.
Although all students were asked to perform alivitids, summarisers might lose
track of these activities since the summarising mhy be quite demanding and
focuses on the exact opposite goals, namely syisthgscontributions instead of
adding new points or sources.

Students without roles in the role condition forrpaticular group. They find
themselves in a particular situation, as they skerstudents performing assigned
roles. At first one may expect them to behave $ikelents in the no role condition.
Our observations however indicate that this isthetcase. Students without a role
in the role condition post fewer contributions @ning summaries and
organisational moderation issues.

An explanation for this finding may be that orgatisnal moderation and
summarising can be clearly defined. They comprigecific and identifiable
activities and are therefore more avoided by thelesits not performing a role,
since students do not want to poach on someone&epes. When students are
placed in a role condition, they appear to avoidtigbutions that contain typical
utterances that can be claimed by the specificsroMoreover, this might be
reinforced by the fact that students do not feelreed to post a certain type of
contributions when there are already sufficienttabuations of this kind present in
the discussion. For instance, if there alreadyaala of interim summaries posted
by the summariser, there is no need for more suem#r be posted by students
not assigned a role. Further research, for instacoenbining specific
guestionnaires and stimulated recall interviewsjdsessary to explore students’
underlying motives guiding their role behavioudigtail.
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Conclusion

In short, it can be concluded that the scriptingrapch presented is fruitful.
The assignment of roles is very useful to stimulstiedents to perform certain
activities. The results show that all studentsgrenfthe roles assigned to them. In
addition, they generally do not neglect the adésitelated to the other roles while
discussing. Since it is confirmed that the intrdauc of roles is a successful
structuring intervention, further research can oo the impact of assigning roles
on knowledge construction processes through sauégjotiation. A practical
implication of this study is that assigning roleancbe considered as a
recommended scripting approach and can be usettefurdn to structure
asynchronous discussion groups.
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Chapter 6

Structuring asynchronous discussion groups: The imgct of
role assignment and self-assessment on studenty/dés of
knowledge construction through social negotiation

Abstract

This article focuses on the instructional approack® online asynchronous
discussion groups implemented in a first year usity course in instructional
sciences. More particularly, it examines the impaEdhe introduction of roles and the
added value of self-assessment on students’ |dvieh@mvledge construction in these
online asynchronous discussions.

The transcripts of 20 discussion groups were usethe research data for this
study. The transcripts of all messages, submittethd the 12 week discussion period,
comprising 4 discussion themes of 3 weeks eache aralysed. Taking into account
the hierarchical nested nature of the research, daf@eated measures multilevel
modelling was adopted to analyse the data of théeod analysis performed.

The results point at a significant positive impa€tassigning roles to students.
However, this positive impact depends on the moneérthe introduction the roles.
Higher levels of social knowledge construction wirend in discussion groups where
roles were introduced right at the start of theassions and faded out towards the end.
The results further indicate that self-assessmasinio significant added value.

Introduction

In the early days of the information technology ,agemputers were rather
positioned as personal tools and their potential foster interpersonal
communication was less well anticipated (Crook, 200n contrast, current
approaches towards computers and the Internet atddge this interpersonal
significance. Recent online learning and instructiapproaches highlight the
importance of learner interaction in view of knodde construction. This has
resulted in a growing implementation of computegpgsarted collaborative learning
(CSCL) approaches, including asynchronous discasgioups. In the literature, a
large research body that explores the educatioo&npal of online discussion
environments can be found (e.g. De Laat & LallyQ20De Wever, Van Winckel,

" Based on: De Wever, B., Van Keer, H., Schellens&Valcke, M. (2006).
Structuring asynchronous discussion groups: Theairhpf role support and self-
assessment on students' levels of knowledge cotistrihrough social negotiation.
Manuscript submitted for publication dmurnal of Computer Assisted Learning.
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& Valcke, in press; Jarveld & Hakkinen, 2002; McKen & Murphy, 2000;
Schellens & Valcke, 2005; Schellens, Van Keer, &8c¥a, 2005; Schrire, 2004;
Schrire, 2006; Zhu, 1998).

The research reported in this article builds onstfage-of-the art in the CSCL-
literature and focuses on the further optimisatibthe instructional approaches to
stimulate knowledge construction through socialatiegion in asynchronous e-
discussions. Two particular optimisation approachisbe studied. The study is
situated in the context of a first year instrucibrsciences course, where
asynchronous discussion groups of 10 studentsrgaemiged in addition to weekly
face-to-face working sessions. The discussion groage organised to foster
students’ processing of the learning content and,cbnfronting them with
authentic tasks, to promote discussion about tifereint concepts presented in the
face-to-face sessions and the course manual. testpcus on the evaluation of
role assignment. Roles were assigned to studerdgs whilaborating in the online
asynchronous discussions in order to promote krageleconstruction through
social negotiation. Previous research presentedriealpevidence that providing
structure by assigning roles is an effective apgho@e Wever, Schellens, Van
Keer, & Valcke, 2006b). Second, this specific dimiag approach is combined
with the introduction of formative self-assessmenbrder to enhance reflection.
The main aim of this study is to evaluate the impdicole assignment on students’
knowledge construction and to study the surplusuesabf introducing self-
assessment on the knowledge construction procestbés the discussion groups.

In the next paragraphs we first examine roles afucturing tool in online
discussions. Next, we focus on the assessment Wdiboaative learning in
discussion groups and in this context we discusadtive self-assessment in order
to enhance student reflection. The article conSnwéh the method, the results,
and a discussion of these results. The articlsHas by presenting conclusions,
practical implications, and directions for furtiiesearch.

Roles as structuring tool

Putting individual students together does not reardlg bring about effective
interaction or collaborative learning (Weinberdeejserer, Ertl, Fischer, & Mandl,
2005). Instructional design, building on collaborat learning environments,
therefore focuses on embedding a certain amourdtratture, such as adding
specific goals, defining task types, presenting taescripts, or pre-structuring
(scripting) (De Wever et al., 2006b). The goalrdfoducing structure is to support
interaction processes and actual collaborativeniegrwithin CSCL-environments.
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Some empirical evidence underscores that pre-stingt or scripting learning
environments improves collaboration (Pfister & Mafbkdt, 2002) and produces
strong positive learning effects (Baker & Lund, TR9

At a conceptual level, the conceptsafripting is used as an umbrella concept
to incorporate a variety of approaches to add strado CSCL-environments. The
interest in using scripts is clearly growing in wief improving the design of
CSCL-environments (Kollar, Fischer, & Hesse, 200&inberger et al., 2005). A
script is considered as a more or less rigid scheeeording to which the
collaboration proceeds (Pfister & Muhlpfordt, 200R)can influence both the way
in which students collaborate (communication ssjipind the way they tackle the
task (task scripts). The explicit presentation afis can be continuous, just-in-
time or can be faded. The latter approach is erpetct help students to adopt and
integrate relevant discussion behaviour at the sfaihe discussion in such a way
that they gain sufficient confidence, competenoe, @ontrol to function in a more
autonomous way during a later discussion phase &&se Brown, Collins, &
Duguid, 1989).

In a previous article (De Wever et al., 2006b) wecualssed structuring in
general and explored different types of scriptiNgrying levels of detail were
discussed and a distinction was presented betwemmonscripts that provide a
global structure and micro scripts that imposeghlyidetailed structure. Next, the
study examined role assignment as a specific tfpeciipting. Five roles were
presented to students: the role of starter, moolertiteoretician, source searcher,
and summariser. The empirical study did not focostle impact of the role
assignment on specific dependent variables. Thiy stither tested to what extent
students did actually adopt the roles being asdigmethem. Given the clear
empirical results that confirm role adoption, thegent study can in a valid way
assume that possible treatment effects can bedelatdifferential role assignment
and adoption. We discuss the different roles inerd®tail in the design section of
this article.

Assessment of collaborative learning in discusgi@ups

Since assessment is an important drive of theilegprocess (Hunt, Hughes,
& Rowe, 2002) and students report that their stisdyominated by the way they
perceive the assessment demands (Gibbs & Simp864),2assessment of student
behaviour in CSCL-environments merits attentionsjie recent innovations in
assessment approaches, “much of our assessmehtfostises on testing
knowledge and comprehension and ignores the clyallesf developing and
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assessing judgements” (Bryan & Clegg, 2006, p. Fywever, changes in
educational approach often require new forms oésssuent (Dochy, Heylen, &
Van de Mosselaer, 2002). In this respect, it isdrtgnt to calibrate both the
collaborative learning process and the assessmecggure. By tuning assessment
practices to the nature and the goals of a CSCir@mwent, we can prevent the
assessment procedure from undermining the goalsliaborative learning and the
engagement of students in collaborative settingai@Cohen, & Sampson, 1999).

In addition to stressing well-adapted summativessnent, the literature also
discusses the importance of adopting formative sassent procedures. Jenkins
(2004) argues that when students are engagedimeaticussions, it is necessary
to develop formative assessment procedures thagmnee the e-oriented skills
being acquired. Furthermore, he claims that “aftBme means of formative
assessment (compared with traditional ‘text-basediments on assignments) ...
need to be considered” (Jenkins, 2004, p. 70)dtfitian, McLoughlin and Luca
(2002) argue that CSCL-environments enable studemtbecome more self-
directed, and that “the shift to student self-di@t and autonomy means that
students need to take more responsibility for tbein learning” (McLoughlin &
Luca, 2002, p. 577). This suggestion introducesassdessment as a formative and
alternative assessment approach.

Alternative assessment practices, such as peér,asel co-assessment have
gained attention within this pursuit of learner passibility and formative
assessment. These types of assessment assumeutiaatts themselves have a
necessary role in taking responsibility for assesdheir own work. This is
congruent with the key objectives of peer learniig, which students are
considered as responsible for their own learnind as active participants in
instructional activities (Boud, 1995; Falchikov,(0) McDonald & Boud, 2003).
Furthermore, Peat and Franklin (2002, p. 516) beltaat “support, such as online
self-assessment opportunities, can provide studemitsmore flexibility in their
learning”. In this context, the present study addptmative self-assessment as a
way to facilitate processes underlying effectivébadmration.

Formative self-assessment to enhance reflection

Self-assessment requires learners to make judgsrabatt their own learning
and is considered as a tool providing feedbackudents about both learning and
educational standards (Boud & Falchikov, 1989; BAfP5). It requires students
to consider the characteristics of competent work given area or situation, and
to apply these criteria to their own work (Boud,92R Self-assessment helps
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students to internalise academic standards (G#3f). As such, self-assessment
encourages independent and self-directed leartingollaborative contexts, this
implies that self-assessment fosters reflection the quality of personal
contributions and the input of others, and to deyvedwareness of effective and
gualitative contributions to the discussions (Slmigns, Dochy, & Moerkerke,
1999; Freeman & McKenzie, 2002). Students needdbitor the actual condition
of their discussion, learning process, and humkatioas, in order to improve their
learning community and to plan their upcoming stedythat they should make
their learning substantial (Mochizuki, Fujitanisheki, Yamauchi, & Kato, 2003).

While performing their own regular and structuregdf-assessment, learners
develop a questioning and reflective approach (R & Udall, 2006). Self-
assessment encourages students to become critidalperceptive, stimulates
reflection, and is thereby contributing to the feag processes and to lifelong
learning (Larres, Ballantine, & Whittington, 200&mpirical evidence stresses
that self-assessment has an effect on cognitidactafn, and conation and can
encourage deep approaches to learning (McDonaldb8dB2003). Research also
reveals a considerable impact of self-assessmenstotgents’ content-related
learning, quality of problem solving, and self-esflion (Sluijsmans et al., 1999).

In this respect, self-assessment was introducethénpresent study as a
reflection tool and a tool for learning. It was ilmmented primarily as a way to
help students to improve their learning, as it f@3istudents’ attention on the
metacognitive aspects of their learning and teathes to be more effective at
monitoring their own performance (Longhurst & Nartol997), and not as a
substitute for the instructor’s evaluation. Follagithe claim that self-assessment
is clearly an important part of supporting studdantsmprove their own learning
(Longhurst & Norton, 1997), it is hypothesised thsdlf-assessment of the
individual contributions in a CSCL-environment widllicit readjustment of
discourse in forthcoming collaborative activitiebhe idea is that by asking
students to reflect upon and to rate the qualitthefr performance, students will
identify weaknesses and strengths and might amenedaect their contributions
in forthcoming discussions (Hunt et al., 2002).

Method

Research questions

The first research question studies the implemiemtadf self-assessment to
guide students’ reflections on the discussion mecMore specifically, it focuses
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on whether or not students are capable of judgiegy town social knowledge
construction processes. Since self-assessment hassaerable impact on self-
reflection (Sluijsmans et al., 1999) and reflecting one’s own knowledge
construction processes might influence the qualitthe knowledge construction
processes of subsequent discussions, we want ¢i thavhat extent students are
able to assess their own knowledge constructiorcgsses accurately. This
guestion precedes the study of the impact of tlemameh conditions on the
knowledge construction processes.

The second research question focuses on (1) deiagniwhether role
assignment has an impact on the knowledge consinugirocesses in the
discussion groups, (2) whether the moment of intetidn of the role assignment
is an important factor, and (3) whether self-assess has a surplus value to
stimulate students’ knowledge construction throsgtial negotiation.

Research setting

Context

The present study was conducted in the context &ifsa year course in
instructional sciences in the bachelor in Educati®@ciences of Ghent University.
The instructional design of this course combinecefto-face sessions with an
online learning environment (Schellens & ValckeP@p All first year students
enrolled (N = 273) participated in the discussioougs.

The discussion groups were organised in paralléhé weekly face-to-face
sessions to promote the timely study of the thémketoncepts. It was expected
that students would develop a stronger knowledgse bahen applying the
theoretical concepts during discussions and win&y twere involved in social
negotiations and debate. After a one-week triatiudision, the formal study plan
required students to discuss four successive atithasks. Each discussion took
three weeks. The authentic discussion tasks werdiaal for all groups and were
related to corresponding chapters in the handbbeakaviourism, cognitivism,
constructivism, and evaluation). Within the threeelk periods, students
collaborated online, independently of time and limca

Students were divided at random into discussionuggoof 10 persons.
Participation in the online discussion groups w&sraal component of the course
and represented 25% of the final exam score. Stadegre required to contribute
at least four times per discussion theme.
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Roles

In specific research conditions, particular studesft a group were assigned
one of the following five roles. Th&tarter was required to start off the discussion,
to add new points for other students to build ugord to give new impulses when
discussions slacked off. The role of thderator consisted of monitoring the
discussion, asking critical questions, and prolotigers’ opinion. Students in the
role of theoretician were required to introduce theoretical informatiand to
ensure that all relevant theoretical concepts weeel in the discussion. The role of
the source searchercomprised of seeking external information aboué th
discussion topics in order to stimulate other stisléo go beyond the scope of the
available handbook. Theummariserwas expected to post interim summaries
during the discussion and a final synopsis at theé, docusing on identifying
dissonance and harmony between the messages awthglreonclusions. In
general, all students were allowed to performradbe activities. However, students
with a specific role were asked to pay explicieation to the activities related to
their role on a very regular basis.

Self-assessment

In the present study, self-assessment was intraddasea way of formative
assessment in order to enhance reflection andinwlste self-directed learning
(Larres et al., 2003). The students were askeddtuate themselves in relation to
the knowledge construction processes in their ngessarhey were informed by
the staff members about the fact that this seksssent would not affect the
formal score for this course and about the critesrathe summative assessment.
The self-assessment was based on an online questierin which students had to
rate their knowledge construction through socigatiation after each discussion
assignment.

Data collection

The discussion transcripts of 20 discussion graugre selected for this study
and the transcripts of the entire 12 week discasgeriod were analysed,
comprising 4 discussion themes of 3 weeks eacls fHsulted in the analysis of
4818 messages or approximately 60453 lines.
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Design

Discussion groups were assigned to one of threearels conditions. In
condition 1, students started discussing witholg assignment in theme 1 and 2;
role assignment was introduced when discussing éhg@rand 4. In condition 2,
roles were assigned right from the start in themand 2 but no longer stressed
during theme 3 and 4. The third condition was edoathe second condition,
except that students in the third condition weradidition requested to fill out a
self-assessment questionnaire at the end of eachsdion theme.

The specific cross-over design of the present stwdg helpful to answer
research question 2, since it allows us to exptbee differences between role-
supported and non-role-supported discussions. &umibre, the comparison of the
first two research conditions enables us to stubigtiver or not the timing of role
assignment is an important mediating factor inftieg students’ knowledge
construction through social negotiation. Comparihg second and the third
condition allows us to explore whether or not sel§essment has a surplus value in
stimulating knowledge construction through sociedjatiation. Table 6.1 gives an
overview of the different research conditions.

Table 6.1
Overview of research conditions

Condition 1 Condition 2 Condition 3
Theme 1 No Role Assignment  Role Assignment Role Assigm + SA
Theme 2 No Role Assignment  Role Assignment Role Assigm + SA
Theme 3 Role Assignment No Role Assignment No RolégAsment + SA
Theme 4 Role Assignment No Role Assignment No RolégAssent + SA

SA = Self-assessment

In each condition, roles were introduced in eitller first or the last two
discussion themes. In the first theme where rokgasment was applied, five
randomly selected students were given one of the foles. In the second
discussion theme with role assignment, the rolagwassigned to the students who
did not take up a role in the first discussion tkeifhe rotation of roles guaranteed
that each student adopted a specific role at leasé. Students were asked to
perform their roles in addition to submitting regutiscussion input. Taking into
account the different discussion assignments, tildysvas constructed according
to a repeated-measures design.
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Instruments

In order to determine the level of knowledge carddton through social
negotiation, quantitative content analysis was iadpINeuendorf (2002, p. 10)
defines content analysis as “a summarizing, quaivit analysis of messages that
relies on the scientific method and is not limigegito the types of variables that
may be measured or the context in which the messagecreated or presented”.

The interaction analysis model of Gunawardena, d,cand Anderson (1997)
was applied to analyse the transcripts. This megainines the social construction
of knowledge in computer conferencing and distisbas five different levels of
knowledge construction activities: (1) sharing atmmparing information, (2)
identifying areas of disagreement, (3) negotiatimeaning and co-construction of
knowledge, (4) evaluation and modification of nestesmas that result from co-
construction, and (5) reaching and stating agreenamd application of co-
constructed knowledge (See Table 6.2). A detailsdudsion of this model can be
found in De Wever, Schellens, Valcke, and Van Kg&#06a). This specific
analysis scheme was selected considering its scafgtructivist theoretical base
and the fact that it is one of the few content ggialmodels that has been applied
in a number of empirical studies (Marra, Moore, 8nkczak, 2004; De Wever et
al., 2006a; Schellens & Valcke, 2005; Schellerad.e2005)

As suggested by Rourke, Anderson, Garrison, andhexr¢2001), messages
were selected as units of analysis since completesages are an objective unit
and are considered as the unit defined by ther@digiuthor of the contributions.

Table 6.2
Levels of knowledge construction in the interactioralysis scheme of
Gunawardena et g1997)

Level Description

Sharing and comparing of information
Exploration of dissonance

Negotiation of meaning

Testing synthesis

Agreement statements and applications

a b WN P

By analogy with the content analysis scheme apptieahalyse the transcripts
of the discussion groups, the self-assessmentigneaire was founded on the
instrument of Gunawardena et al. (1997). The qoestiprobe into students’
perceptions of their achieved levels of knowledgastruction through social
negotiation. More particularly, students were askedate how often their own
contributions to the discussion fit into each o€ tfive levels of knowledge
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construction. An example of the self-assessmemsitevas “My contributions
aimed at sharing and comparing of information”.

By presenting the self-assessment questionnaie edich discussion, students
were required to step back and evaluate the lesklknowledge construction
reflected in their contributions. They were encgei to reflect on the extent to
which their messages were effective contributiamghe ongoing discussion. In
this way, students were required to monitor th&scwalssion behaviour. They were
motivated to verify which knowledge constructiorogesses they invoked. In case
they noticed their messages did not cover the wisplectrum of knowledge
construction processes, this could lead them idjosting their future discussion
behaviour in order to optimise future debates.

Coding strategy and reliability

Five independent coders were trained during appratély 7 hours to carry
out the coding activity. After working with codingxamples for each level of
knowledge construction in the analysis model (Guaraena et al, 1997), they
coded some transcripts together in order to disemsselaborate on the coding
process. Next, the transcripts were coded indepelydé number of transcripts
were randomly selected for calculating interrateliability coefficients. The
Krippendorff's alpha interrater reliability coeffent @ = .52, n = 198) was
situated between .40 and .80, which correspontiaitdo good agreement beyond
chance’ (De Wever et al., 2006a; Neuendorf, 2002ZneBjee, Capozzoli,
McSweeney, & Sinha, 1999).

Statistical analysis

Taking into account the hierarchical nesting ofdstuts in discussion groups
and the successive nature of the four themes, texgbeseasures multilevel
modelling was applied in order to answer the redequestions. Multilevel models
are developed to analyse data that have a hiecatabn clustered structure (Hox,
1998) and are especially useful to analyse repeatasures (Snijders & Bosker,
1999). In the present study, measurement occasibasfour discussion themes)
are nested within subjects (Hox, 1998). We referDi® Wever, Van Keer,
Schellens, & Valcke (2006) for an in-depth discosin this analysis technique.

The statistical package R 1.8.1. was used for @heutation of the interrater
reliability. MLwiN 2.01. was used to perform the Htilevel analysis. The
multilevel models were estimated with the iteratigeneralised least squares
(IGLS) procedure. All analyses assume a 95% confidénterval.
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Results

Research question 1:
Students’ ability to evaluate their own social kiexge construction processes

In order to explore whether students are able sessstheir own level of
knowledge construction through social negotiatiwe,focus on the match between
students’ self-assessment and the content analydiseir messages. Following
Longhurst and Norton (1997) a convergence measasecamputed per discussion
theme by calculating the difference between thd-repbrted occurrence of
utterances reflecting each level of knowledge coosbn (KCs,) and the
observed occurrence of messages for each levelnofvledge construction
(LKCogs) as coded by the coders during the content asalysi

For each level of knowledge construction, a diffieee score was calculated
(LKCp 1 to 5). Negative difference scores indicate #tatlents underestimate
their level of knowledge construction, while positi scores point at
overestimation. For each LKz, a three-level model was set up, in which the four
successive discussion themes and self-assessn&ighrasnts (level 1) were
nested within students (level 2), who were groupieginselves in discussion
groups (level 3). First, random intercept null misdeere estimated. In a null
model, the total variance of students’ L§Cis decomposed into between-group,
between-students, and between-theme variance. dmpound symmetry models
were estimated for each Lkf. These are random intercept models with no
explanatory variables except for the measuremecaisiens (Snijders & Bosker,
1999). They allow us to study the differences betwthe successive themes, by
contrasting theme 2, theme 3, and theme 4 withefegence category (theme 1).

The random intercepts null models (null) and thepound symmetry models
(CSM) for all five levels of knowledge constructican be found in appendix A.
The null models indicate that variance in the défee score between discussion
groups is low (0 % - 6 %), the variance betweedestis within groups is medium
(20 % - 30 %, except for LK&x 4: 12 %), and the variance between themes within
students is high (64 % or more). Furthermore, tlgicate that students
underestimate themselves at the first level of Kadge construction (LKgx 1 =
-1.103, SE = 0.128) and overestimate themselves at the fabsexjuent levels
(LKCpr 2 = 1.314 SE= 0.086; LKGr 3 = 1.344SE= 0.101; LKGr 4 = 2.280,
SE=0.084; LKG 5 =1.714SE= 0.067).
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Figure 6.1. Graphical representation of the corstecg measures (LKfz)
for each level of knowledge construction and ehemte.

Figure 6.1 gives an overview of the difference ssowith regard to the
different levels of knowledge construction throughthe four themes (see also
CSM models in appendix A). Dotted lines represemsignificant differences,
whereas full lines represent significant differenbetween consecutive discussion
themes. Figure 6.1 clearly indicates that studamtglerestimate themselves
concerning the occurrence of the first level of whemlge construction reflected in
their contributions and overrate themselves widpeet to the following levels (2
till 5) in all themes. For the second level, studenverestimate themselves
significantly more in the second theme (comparethéofirst theme). With regard
to the third level, no significant differences wesacountered between the four
themes. Concerning the fourth level, a significdatrease in overestimation is
noticed in theme 3 compared to theme 2 and a &gnif increase in
overestimation in theme 4 compared to theme 3.llgjnen the fifth level a
significant decrease in overestimation is observetiveen theme 2 and 1 and
between theme 3 and 2.
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Research question 2:
Impact of the research conditions on levels of Kadge construction reflected in
the online discussions

The second research question focuses on the ingbaitte three different
research conditions on the levels of knowledge tcocion reflected in student
messages (LKggs). For this research question, a four-level modas wstimated,
with messages (level 1) hierarchically nested witinieasurement occasions (level
2) that are clustered within students (level 3) vane in turn assigned to groups
(level 4). The analysis models were built followireg stepwise procedure.
Comparable to the first research question, a ranohbencept null model and a
compound symmetry model were estimated first. Nagtlitional analyses were
performed in which the different research condgiarere included as predictors to
the model. All models are presented in Table 6.3.

The random part of the four level null model (mo@dgfor LKCogs shows that
the variances on group, theme, and messages levslgmificantly different from
zero: 4.89% of the total variance in LK&g in students’ messages is situated at the
group level §2 = 8.129,df = 1, p = .004), 5.76% is situated at the theme level
(measurements occasiongf € 29.501,df = 1, p < .001), and 89.35% of the
variance arises from differences between messaijles yimeasurement occasions
(x2 = 2060.958df = 1, p < .001). No part of the total variance can be amigio
the level of the individual students.

Next, a compound symmetry model (model 1) is coexgpawnith the null
model, using the difference in deviance of both et®ds a test statistic having a
chi-squared distribution with the difference in rian of parameters as degrees of
freedom (Snijders & Bosker, 1999). The compound regtny model achieves a
better fit than the null mode}q= 146.410df = 3,p < .001). Compared to theme 1,
the LKCops in theme 4 is not significantly differeng?(= 1.265,df = 1,p = .261).
However, messages in theme 2 reflect a signifigdater LKCogs (2 = 13.188,
df = 1, p < .001), while messages in theme 3 reflect a sgifly higher LKGgs
(y2 = 78.783df = 1,p < .001).

In model 2 the differences between the three crmditacross all themes are
revealed by adding the explanatory variable ‘redeaondition’ to the fixed part
of the model. This categorical variable is représgioy two dummies: ‘condition
2’ refers to the role/no-role condition in whictogps were assigned roles in theme
1 and 2 and ‘condition 3’ refers to the role/ncereBA condition with similar role
assignment in theme 1 and 2 and with the additieapport of reflection through
self-assessment. Both conditions are contrastethsigthe reference category
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representing the no-role/role condition (conditigrin which role assignment was
introduced in theme 3 and 4.

Model 2 has a significantly better fi§?(= 18.000,df = 2, p < .001) and
indicates that messages in both condition 2 anckfl@éct significantly higher
LKCogs compared to messages in conditionyd=<27.521,df= 1, p <.001. and
¥ =14.463,df=1, p <.001 respectively). No significant difference vbe¢n
condition 2 and 3 was revealed € 2.290df = 1,p = .130).

In model 3 the difference between the conditionsxiglored more deeply by
taking the interaction effects between the cond#tiand the themes into account.
In this respect the differential progress in L€ in the different research
conditions is studied. This model has a signifigabétter fit (2 = 59.060df = 6,p
< .001). The difference between the three researnMitions is depicted in Figure
6.2. The trend indicating that students’ contribngi in general reflect higher
LKCogs in conditions 2 and 3 compared to condition 1réa®aled by model 2) is
significant for the first theme: the Lkdgs is significantly higher in both condition
2 (role/no-role) and condition 3 (role/no-role+S#&gmpared to the first condition
(no-role/role) (respectively? = 11.725,df=1, p =.001 andy?2 =5.767,df =1, p
=.016). No significant differences were found betw condition 2 and 3 in theme

1(¢2=1.128df=1,p=.228).
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Figure 6.2. Graphical overview of the mean L4gSper
condition and per theme (based on model 3 in Tal3g
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Table 6.3
Multilevel parameter estimates of LKgs
Parameter Model 0 (null)  Model 1 (CSM) Model 2 Model
Fixed
Intercept 1.479 (0.044) 1.418 (0.050) 1.190 (0.057) 1.244 (0.065)
Theme 2 -0.133” (0.036) -0.13T" (0.036)  -0.058 (0.066)
(cognitivism)
Theme3 0.306" (0.034) 0.308' (0.034)  0.070 (0.061)
(constructivism)
Theme 4
(evaluation) 0.040 (0.036) 0.043 (0.036) 0.040 (0.061)
Condition 2 0.376 (0.072) 0.297" (0.087)
Condition 3 0.277 (0.072)  0.210(0.088)
Theme 2 *
Condition 2 -0.150 (0.088)
Theme 2 *
Condition 3 -0.064 (0.088)
Theme 3 * o
Condition 2 0.444" (0.081)
Theme 3 * -
Condition 3 0.228' (0.081)
Theme 4 *
Condition 2 -0.056 (0.084)
Theme 4 *
Condition 3 0.045 (0.084)
Random
Level 4 — group

62f0 0.034" (0.012)  0.037 (0.013)  0.013(0.005) 0.013(0.005)
Level 3 — student

62v0 0.000 (0.000) 0.000 (0.004) 0.001 (0.004) 0.@0an4)
Level 2 — theme

620 0.040" (0.007)  0.017(0.007) 0.017(0.007) 0.006 (0.006)
Level 1 — message

020 0.621" (0.014) 0.618 (0.014) 0.618 (0.014) 0.617" (0.013)
Model fit
Deviance 11536.050 11389.740 11371.740 11312.680
%2 146.41 18 59.06
df 3 2 6
p <.001 <.001 <.001
Reference Model 0 Model 1 Model 2

Values between brackets are standard errors
"p<.05" p<.01™ p<.001
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The trend of higher LKggs in the last two research conditions is also
significant in the third theme: the Lkfgs is significantly higher in condition 2
(role/no-role) and condition 3 (role/no-role+SA)ngoared to the first condition
(no-role/role) (respectively? = 29.824,df=1,p <.001 andy?=7.853,df=1,p
=.005). In addition, the LK&zs is significantly higher in condition 2 compared to
condition 3 {2 =7.954,df =1, p = .005). The differences between the conditions
are not significant for themes 2 and 4. As to thences between role and no
role based discussions, the results of model ateithat for the initial discussion
theme the discussion groups with role assignmexttréigher levels of knowledge
construction, whereas the opposite is true for 818min condition 2 and 3 no role
assignment was present in this third discussioméhand yet these discussion
groups reach higher levels of knowledge constractio

Discussion

Taking into account the growing interest in onlidiscussions in e-learning
environments, studies focusing on the specific tmms that foster deep-level
learning are of importance. This article studied eatempt to optimise online
asynchronous discussions in CSCL. In order to pterkoowledge construction
through social negotiation, roles were assignedsttalents. Furthermore, one
research condition was combined with self-assessrrenorder to promote
reflection.

Research question 1

The first question focused on the ability of fregmmo evaluate their level of
knowledge construction in an accurate and critiwaly. In this respect, the
analyses focused on the correspondence betweenasetis and the level of
knowledge construction as coded by independentrsode

The results clearly indicate that students undienast the extent to which
they engage in sharing and comparing informatiofinduthe ongoing discussion.
On the other hand, they overestimate the occurrehpestings reflecting the four
subsequent levels of knowledge construction. Treams that students post more
contributions focusing on sharing and comparingonmiation and fewer
contributions focusing on identifying disagreememiggotiating meaning,
evaluating co-constructed meaning, and agreeingand applying the co-
constructed knowledge than they actually think tbey These results are in line
with Robinson and Udall’'s statement (2006, p. 98 t'students are often unable
to make realistic judgements about their own lewyhi
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The findings in the present study that first-ydadents are not always capable
of judging themselves accurately with respect te tlevel of knowledge
construction in their contributions might be due Itk of experience. This
corresponds to the findings of Larres, Ballantimed Whittington (2003), who
studied the difference between objective and g@if@isal computer literacy tests
and argued that at entry level students “would ireqgonuch more experience in
self-evaluation before it to become effective” (lemr et al., 2003, p. 109).
However, the divergence in self-assessment andtblgemeasures can not be an
argument to by-pass self-assessment procedures siiely focussing on the
degree of agreement neglects the undoubted leabeingfits of the application of
self-assessment (Falchikov & Boud, 1989). Moreownce practice makes
perfect, providing greater exposure to self-evatmatmight enhance students’
capability to self-assess and reflect upon theivkadge construction processes.

Additionally, the current findings can also enthiat more support should be
given to the students to develop their self-assessskills; for example by making
students aware of the fact that their self-assesstugs will be validated with
ratings from other sources (e.g. cross-checking wfher measures or verification
with peer or instructor assessment) and by progidiomparative information
about peers as suggested by Larres et al. (2003ddition, students could be
informed of the divergence in self-assessed ratimgsindependent ratings. In this
respect, feedback from their peers or interim teadeedback might also be a
significant factor improving students’ self-assesainskills and accurateness
(Gibbs & Simpson, 2004). Finally, explicit developmt of assessment skills can
be called for, as suggested by McLoughlin and L{a&902) and Black, Harrison,
Lee, Marshall, and Wiliam (2004) who argue thatlsiis might need assistance in
achieving the skills that come with more autonomg eesponsibility.

Falchikov and Boud (1989) point at two other pdssixplanations for the
lack of students’ accuracy in self-assessmentt,Rirgy claim that “studies within
the broad area of science appear to produce motgae self-assessment than do
those from other areas of study” (Falchikov & Bo@i89, p. 425). In addition to
the fact that there seems to be more variatiotuidiess conducted within the social
science knowledge domain, they claim that the |efghe course of which the
assessment is a part of, is an important influerfaator as well. It more
particularly appears that students in advanced sesulre better at assessing
themselves accurately. According to Falchikov amadidB(1989) this has more to
do with the expertise in a particular field tharhathe seniority of the students.

Based on the findings with respect to the firsteagsh question, it can be
argued that future practice and research should airmaking students’ self-
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assessment more accurate by exposing them tossglésment more frequently, by
offering an introductory training, by making stuttemware of the fact that their
self-assessment will be monitored, and by providthgm with comparative
information and feedback.

Research question 2

The second research question focused on determiflingwhether role
assignment has an impact on the knowledge constnugirocesses in the
discussion groups, (2) whether the moment of inteoty the role assignment is an
important factor, and (3) whether self-assessmantasurplus value stimulating
students’ social knowledge construction.

When we focus on the results with regard to theodhiction of role
assignment, significant differences were found hiemie 1 and 3 between the
condition with roles in the two final discussioremhesand theconditions with
roles during the two initial themes$n both theme 1 and 3, the latter conditions
outperform the former one with respect to the Iewaflknowledge construction. As
to the impact of the presence of roles, this ingplieat in the very first theme
students in discussion groups with roles reach driglevels of knowledge
construction as compared to students discussiggomps without role assignment.
In the third theme the opposite can be concludedc€rning the importance of the
moment in time of the role introduction, it canrmiced that in both the first and
the third theme, groups with initial role assigntentperform groups receiving
role assignment at the end. With respect to theniteiSimportant to mention that
groups starting with role assignments outperforendther groups even when the
original role assignment had faded out.

These results lead us to the conclusion that thmeno of time of the role
introduction can have an important impact on thgetieent variable since groups
in which roles were introduced at the start andedatater on never reflected
significantly lower levels of knowledge constructioand even reflected
significantly higher levels of knowledge constroati in two themes. The
observation that groups with initial role assigninemperform the others in theme
3 might point at the fact that students have intesed the role-related activities. In
this respect, Weinberger et al. (2005) argue tfeatifig of the cooperation script
could improve internalization processes”. Howewance the trend is not pursued
in the fourth theme, further research is neededotafirm this finding. Further
research might also focus on gradually decreadmsyrble assignment, since
Hoadley and Enyedy (1999, p. 250) argue that “waenkfrom studies of learning
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technology that gradually fading of scaffolding rfroa tool, or tools with a
gradually sloped learning curve are more effectitan sudden drops in
scaffolding, or tools with a staircase shaped iegrourve”.

With regard to the impact of self-assessment ordestis’ knowledge
construction, the comparison of the role/no rolel aole/no role+SA condition
indicates only a significant difference in levefsknowledge construction between
the conditions in the third discussion theme. lis theme, the research condition
without self-assessment significantly outperforrtss eéquivalent including self-
assessment. Throughout the other discussion assidam no significant
differences were found. From these findings, thecksion can be drawn that the
introduction of recurrent self-assessment proceddiees not have a significant
surplus value on knowledge construction processesthie asynchronous
discussions.

The fact that self-assessment does not have disagnipositive impact on the
levels of knowledge construction in subsequentudision themes, may be due to
the fact that the first-year students in our stuegye not yet able to assess their
knowledge construction processes in an accurate. \B&jf-assessment was
implemented in the present study as a reflectiool @iming at eliciting
readjustment of students' discourse behaviour. Mewsesince the results indicate
that students generally overestimate the occurreiceontributions reflecting
higher levels of knowledge construction, it carabgued that the reflex to readjust
did not took place because students did not seedkd to alter the types and
content of their postings. As argued above, thededge domain, the level of the
course, and students’ lack of experience with asdiessment might account for the
lack of accurate self-ratings. However, Falchikon 8oud (1989, p. 427) argue
that “self-assessment can be a valuable learnitigitaceven in the absence of
significant agreement between student and teacded, can provide potent
feedback to the student about both learning anctadunal and professional
standards”. In accordance with this view, self-ass®nt could have a positive
impact, even when the degree of agreement betwal&arsd objective ratings is
low. However, this was not the case in the prestudy. Nevertheless, self-
assessment remains a medium with potential to &imueflection. Therefore,
further research focusing on optimising the seffessment procedures and
studying its effects on knowledge construction peses in online discussions is
needed. In this respect, especially the introdacti training students in self-
assessment merits particular attention since Mcldoaad Boud (2003, p. 217)
already illustrated that “self-assessment trairtiagl a significant impact on the
performance of those who had been exposed to it".



154 Chapter 6

In any case, further research is wanting sincant e argued that the process
of incorporating self-assessment to enhance thétywa the discourse in online
discussion groups is still in its infancy. Murphydalerome (2005) note that “little
has been written on students’ self-assessmentt€ipation in online discussion”.
In this respect, they suggest the use of self-aisabs a tool for students to assess
their performance and identify ways of improvingithfuture learning. This self-
analysis comprises of a detailed examination of riheber of messages, their
distribution over the modules, and their lengtlppemented with an analysis of
the content of the contributions in relation toirds and grounds and a critical
assessment to demonstrate knowledge constructigmdsgnting quotes. Murphy
and Jerome (2005) deem that self-analysis can geowtudents with an
opportunity to actively reflect on how they advamdbleir own learning. Such a
detailed self-analysis might have a more directaohmn knowledge construction
in discussion groups. However, further researchnéeded to confirm this
hypothesis. In addition, future studies should dtstus more on the long term
effects, since students may need more time andrierpe in self-assessment in
order to improve their participation in the disdossgroups.

The differences between the conditions are noffsignt in all themes, which
point to the fact that other factors may be impurt®revious research referred in
this respect to task characteristics. It appeaas tthe levels of social knowledge
construction are lower if tasks are too complex. Ba other hand, when the
assignments are overly straightforward, the qualitghe contribution may also
drop down, since students are hardly challengedWeeer et al., 2006; Schellens,
Van Keer, Valcke, & De Wever, in press). In addititaking into account that this
study took place in a natural setting, we cannd® aut that external factors
influence the level of social knowledge construtti@ached in the discussions.
Future research could follow some discussion groafp€lose range, relating
knowledge construction to detailed information ated from the students.

Limitations of this study and directions for futuesearch

Since the present study aims to study collaboratagning in CSCL-
environments by manipulating variables that infeeegollaborative activities (see
O'Donnell & Dansereau, 1992), we focus on the $daawledge construction
processes in the discussions. Studying processemertant, “especially if
educators want to know which learning activitiesl amethods are contributing to
collaborative knowledge building” (Dennen & Pauli)06, p. 1). In online
discussions, it is therefore necessary to look fatvis actually going on during
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students’ discourse (Schellens et al., in presshs€quently, the present research
studies a process-related dependent variable shaniindicator of knowledge
construction in the online discussions (Dennen &l&s 2006). Further research
should focus on unravelling the specific relatiapstbetween knowledge
construction processes and the actual acquisitfoknowledge, for instance by
presenting knowledge acquisition tests after egmtudsion theme.

Furthermore, this study took place in an autheatiocational setting. This
implies that we could not control all variablesegting instructional processes and
outcomes. This is a limitation compared with expental studies. However, it
also presents advantages, since this complex anogézally valid setting provides
a more stringent test of the successful implememtadf roles and self-assessment
as compared to studies in controlled laboratoriinggst. In this respect, we argue
that the interventions implemented in this studyfaasible and that the results can
be generalised to our research context, which & study of knowledge
construction processes and the related outcomasliime asynchronous discussion
groups with first year university students. Furthesearch, implemented in other
knowledge domains and with students of differentcational levels, is however
needed in order to make more general statementis #® impact of roles and
self-assessment.

Conclusion

The main aim of this study was to examine the éftécassigning roles on
students’ knowledge construction and to study timplas value of introducing
reflection through self-assessment on the knowledgestruction processes within
the discussion groups.

With respect to the introduction of roles, it cam doncluded that introducing
roles is a valuable structuring tool, especiallyoies are introduced at the start of
the discussions and faded out at a later stagthidrrespect, it appears that role
assignment is particularly helpful to get studesttsted. The ultimate goal is that
this structuring tool eventually can be faded autaéien away when students have
interiorised the skills related to the differente and are competent enough to
discuss in a more natural way, which is withoutalditional support and structure
of role assignment. In this respect, we agree Bithwn et al. (1989), who state
that fading of support should be an integral pagoaffolding. The findings of the
present study suggest that students were alredtigiexatly competent to move
forward without the additional structure offered éxplicit role assignment after
discussing for six weeks.



156 Chapter 6

As to the implementation of self-assessment, itlmamoncluded that a larger
investment in support for the students should belemm order to increase
freshmen’s ability to assess their knowledge coetibn processes in
asynchronous discussions accurately. This cantiewat by exposing them more
frequently to self-assessment experiences, by mmmiting a self-assessment
training, by pointing at the validation of theirlfsessessment and providing
comparative information, by providing intermedid&edback by instructors or by
peers, or by introducing peer assessment. As tinthact of self-assessment, this
study failed to show a significant surplus valueselff-assessment on the levels of
knowledge construction reflected in students’ digsse in asynchronous discussion
groups. However, further research and practicedemmended since the students
in this study were not experienced in assessing #mwledge construction
processes, and research on incorporating selfsaases to enhance the quality of
the discourse in online discussion groups is istilts infancy (Murphy & Jerome,
2005).
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Appendix A. Parameter estimates for the null modaks compound symmetry models for the
convergence measures for each level of knowledgsteation (LKGg)

Parameter Null Null Null Null Null
(LKCpie 1) (LKCpir 2) (LKCpie 3) (LKCpir 4) (LKCpie 5)
Fixed
Intercept -1.103 1.314 1.344 2.280 1.714
(0.128) (0.086) (0.101) (0.084) (0.067)
Random
Level 3 — group
0.122 0.013 0.076 0.053 0.000
c2v0 (0.101) (0.044) (0.062) (0.043) (0.000)
5.67 % 0.87 % 5.38 % 5.06 % 0%
Level 2 — student
0.644" 0.370" 0.303" 0.127 0.257"
52u0 (0.187) (0.130) (0.115) (0.078) (0.085)

29.91 % 24.82 % 21.44 % 12.12 % 24.92 %
Level 1 —theme

1.387" 1.108" 1.034™ 0.868™ 0.759"
c%e0 (0.154) (0.122) (0.113) (0.093) (0.083)
64.42 % 74.31% 73.18 % 82.82 % 75.07 %
Model fit
Deviance 1080.109 969.748 955.492 869.910 855.241
Parameter CSM CSM CSM CSM CSM
(LKCDIF 1) (LKCDIF 2) (LKCDIF 3) (LKCDIF 4) (LKCDIF 5)
Fixed
Intercept -1.134 1.010 1.156 2.371 2.332
(0.213) (0.159) (0.172) (0.148) (0.121)
Theme 2 -0.113 0.513 0.345 0.239 -0.391
(cognitivism) (0.233) (0.205) (0.199) (0.175) (0.150)
Theme 3 -0.180 0.378 0.152 -0.654" -0.975"
(constructivism) (0.226) (0.199) (0.196) (0.172) (0.148)
Theme 4 0.091 0.330 0.207 -0.068 -0.741"
(evaluation) (0.208) (0.173) (0.176) (0.152) (0.130)
Random
Level 3 — group
20 0.160 0.013 0.078 0.063 0.002
°© (0.113) (0.044) (0.063) (0.045) (0.028)
Level 2 — student
520 0.642" 0.402" 0.315° 0.135 0.345"
(0.186) (0.131) (0.116) (0.073) (0.088)
Level 1 —theme
%0 1.365" 1.056" 1.012” 0.777" 0.574"
(0.152) (0.117) (0.1112) (0.084) (0.065)
Model fit
Deviance 1078.332 962.792 952.406 844.000 809.786

Values between brackets are standard errors
“p<.05" p<.01™ p<.001



Chapter 7

General discussion and conclusion

The research presented in this dissertation foouselse impact of structuring
tools on knowledge construction in asynchronougugdision groups in higher
education. More specifically, the impact of assignioles to students was studied
in computer-supported collaborative learning (CSGEJjtings in both medical
school and educational sciences. In this chaptgpregsent an integrated overview
of the results of the different studies. We stdftly outlining the theoretical
background and practice of asynchronous discugpiomps. Next, we discuss the
specific structuring approach that was implemeietthe present dissertation and
that aimed at fostering knowledge construction, eélgnthe assignment of roles.
We describe the roles assigned in both settings tla additional support of self-
assessment in one of these settings. In a next stepformulate the two
preliminary questions and the eight main reseausstipns that were presented in
the introduction of this dissertation, after whiale provide an answer to each
guestion. Further, we discuss the results brougfdrd in the different chapters.
Finally, we conclude this chapter with limitation$ the studies, directions for
future research, and practical implications.

Theory and practice of asynchronous discussion gr@s

The advent of CSCL in higher education is a logieslult of the increasing
educational use of information and communicatiahm®logies (ICT). ICT-based
applications become more and more prevalent in dniggducation, not only
because of the lower costs of hard and softwarealso because they allow the
adoption of new teaching and learning techniquéST “has the potential of
providing means for enhancing the variety or qualitgroup-based learning” and
“ICT may provide ... discussion tools to support thkearning process...”
(Hammond & Bennet, 2002, p. 55). This dissertafitsnin with this growing trend
to adopt ICT-based learning environments to impmgnaip-based learning. More
specifically, online asynchronous discussion growgse implemented in two
settings. These discussion groups did not replhee ttaditional face-to-face
instruction but were rather used in addition. Tfanes these CSCL applications
can be seen as a form of blended learning.

The implementation of asynchronous discussion grasipased on the notion
that social dialogue is important to trigger knasige construction. The importance
of dialogue is in turn founded on principles of thecial constructivist theory.
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Social constructivists consider individual learniag socially mediated. As such,
learning is collaborative in nature and group sgHi can foster learning via
guestioning, criticising, and evaluative discour&kchrire, 2004). The basic
assumption of social constructivism is that knowkeds not transferred, but co-
constructed by individuals who interact within ariheentic and social context. This
construction of knowledge is especially triggereg dialogue (Pena-Shaff &
Nicholls, 2004).

Dialogue and collaboration are two social consivigtt principles on which
collaborative learning is based. Collaborative néay can be considered as “a
situation in which two or more people learn or @pe to learn something together”
(Dillenbourg, 1999, p. 1). This definition is ratH&road and encompasses a lot of
group learning strategies, some of which are ofiferred to as cooperative
learning. However, in the introduction to this @igation, we made clear that we
opted to label the learning situations under irigatibn as collaborative learning
(instead of cooperative learning), thereby drawaitention to the fact that
authentic and ill-structured tasks are presentet tanthe fact that students are
required to go through all learning processes tmgetnstead of dividing the
workload and go through subtasks individually.

Computer-supported collaborative learning can leatifled as the “electronic
form of collaborative learning”, since it focuses earning situations in which
individuals learn with and from each other, whitede learning processes are in
one way or another supported by technology. Invilag, CSCL environments can
be considered as social constructivist learningrenments that form the present
and the future of learning (Kirschner, 2001).

The CSCL environments under investigation in thissertation are
asynchronous discussion groups. There are somerajjeadvantages of the
implementation of CSCL in higher education. ICTagivstudents the opportunity
to get acquainted with essential technologies deoito keep up with the rapid
growth of knowledge (Hagdrup et al., 1999). Thehtedogy can be used to
integrate certain curriculum components (e.g. waddcements) within the context
of an entire curriculum (Hagdrup et al., 1999; Biso, Grottum, & Hofgaard
Lycke, 2004). In addition, there are a number ofaatlages that are related to the
asynchronous nature of online discussions. Fissthehronous discussion groups
are independent of time and location, and therefimerease accessibility,
opportunities for interaction, and educational itdity (Bernard & Lundgren-
Cayrol, 2001; Hew & Cheung, 2003). Furthermoreytpeovide students with
extra time to reflect, think, and search for addil information before
contributing to the discussion (De Wever, Schelléfacke, & Van Keer, 2006;



General discussion and conclusion 165

Pena-Shaff & Nicholls, 2004). Last but not leabgy leave a footprint of the
discussions, in the sense that all exchanges ofnrdtion between students are
stored in the discussion transcripts (Cecez-Kecriaré Webb, 2000; De Wever
et al., 2006; Mason, 1992; Weinberger, Reiserdtl, [Escher, & Mandl, 2005).

Asynchronous discussion groups are furthermore asédeal tools to support
the co-construction of learning (Gilbert & DabbadtQ05). In these learning
environments, students can work together, achidwaged understanding, and
collaboratively solve problems (Cecez-KecmanovidAebb, 2000). Discussing
online is an excellent activity for co-constructikgowledge, since explaining,
elaborating, and defending one’s position to othfenges learners to integrate and
elaborate knowledge in ways that facilitate higbeter learning” (Rourke &
Anderson, 2002, p. 3).

However, grouping students in asynchronous discosgiroups does not
necessarily lead to effective interaction and tleecanstruction of knowledge
(Dillenbourg, 2002; Vonderwell, 2003; Weinberger att, 2005). Collaborative
knowledge construction in asynchronous discussimugs may need additional
support (Weinberger et al., 2005). Therefore, asyomous discussion groups are
often equipped with a certain amount of structlifey can be structured by means
of introducing specific goals, task types, taskspripts, or forms of scripting.
Structuring or scripting learning environments dasirffd to improve collaboration
(Pfister & Muhlpfordt, 2002) and can be seen asrefof scaffolding for students
to get started in authentic activities. The interes using scripts to specify,
sequence, and assign collaborative learning aesvitKollar, Fischer, & Hesse,
2003) is growing in view of improving the design @SCL-environments
(Weinberger et al., 2005).

Supporting knowledge construction: Focus of this disertation

In the research reported in this dissertation qeeific type of structuring is
studied: the assignment of roles. Roles are ass$imstudents in the asynchronous
discussion groups in order to support the proceésemal knowledge construction.
Instructional approaches to collaborative learnfogus on assigning roles to
students in order to support coordination and ptereffective interaction patterns.
A number of positive effects are attributed to sol€&roups where roles are
assigned can work efficiently, smoothly, and prdikaty (Cohen, 1994) and “the
practical matter of having critical roles filled meetings has direct implications
for improving task performance and satisfactionig(#s & Kozar, 1994, p. 277).
Furthermore, the use of roles can alleviate problesh non-participation or
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domination of the interaction by one group memb@ohen, 1994) and is an
important factor in determining the quality of krledge construction in a
community (Aviv, Erlich, & Ravid, 2003).

In addition, in one setting the impact of the addial support of introducing
self-assessment on knowledge construction is studiResearch reveals
considerable impact of self-assessment on studemdstent-related learning,
quality of problem solving, and self-reflection §mans, Dochy, & Moerkerke,
1999). While performing their own regular and staned self-assessment, learners
develop a questioning and reflective approach (R & Udall, 2006). This can
stimulate students to identify suitable amendmémt$eir actions in forthcoming
discussions (Hunt, Hughes, & Rowe, 2002). In tieispect, self-assessment was
introduced in the present study as a reflectiohdad a tool to support knowledge
construction.

The impact of the introduction of roles on knowledmnstruction is studied in
two different settings. Both are higher educatiocahtexts, but they differ with
regard to the knowledge domain and the age ang sixkrience of the students.
The first setting in which asynchronous discusgooups were implemented was
situated in the knowledge domain of medical scisnard involved sixth-year
medical students discussing during a clinical rotain paediatrics. The discussion
groups involved 5 students and two different ralese introduced: a moderator
and a developer of alternatives for patient managem

The second setting was situated in the knowledgeado of educational
sciences and involved groups of 10 freshmen digugisbeoretical concepts dealt
with in the instructional sciences course. Fivdedédnt roles were introduced in
order to promote high-level interaction, enhancelthboration, and consequently
knowledge construction through social negotiatgtarter, summariser, moderator,
theoretician, and source searcher. In additiorf;asslessment was introduced in
this setting as a way of formative assessmentderdo enhance reflection (Larres,
Ballantine, & Whittington, 2003). The students wasked to evaluate themselves
in relation to the knowledge construction procegselkeir messages.

Overview of the research questions and the results

Taking into account the main aim of this disseotatinamely to study the
impact of supporting knowledge construction in a$yonous discussion groups in
higher education by means of role assignment alftdssessment, two preliminary
and eight research questions were formulated:



(PQ 1)
(PQ 2)
(RQ 1)
(RQ?2)
(RQ3)
(RQ 4)
(RQ 5)
(RQ 6)
(RQ7)

(RQ 8)
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How to measure students’ knowledge constructionagynchronous
discussion groups?

How to analyse knowledge construction measures ufdests
collaborating in asynchronous discussion groups?

Does the introduction of roles have a significampact on students’
knowledge construction in the medical school sgtin

Is there a significant differential impact for ttwdes in the medical school
setting?

Do freshmen act up to the assigned roles in theatiunal sciences
setting?

Does the introduction of roles have a significampact on the knowledge
construction in the educational sciences setting?

Is there a significant differential impact for @ernt roles in the
educational sciences setting?

What message characteristics have an impact onl&dge construction
in the educational sciences setting?

Are freshmen in the educational sciences settimg tabassess their own
social knowledge construction processes accurately?

Does the introduction of self-assessment have aifisignt additional
impact on students’ knowledge construction on tbphe effect of role
assignment in the educational sciences setting?

Below, we successively provide an answer to eaelstqn.

Preliminary question 1. How to measure studentsovidedge construction in
asynchronous discussion groups?

The first preliminary question was related to homowledge construction in
asynchronous discussion groups can be measuredpte€h2 deals with
guantitative content analysis, a technique to sttrdpscripts of asynchronous
discussions, and provides an overview of fifteenteot analysis instruments. For
each analysis instrument, the theoretical backgtoudine choice for a unit of
analysis, and the reliability of the instrumentsliscussed. Based on this review,
we opted to use the interaction analysis model ahavardena, Lowe, and
Anderson (1997). This model distinguishes five etiént levels of knowledge
construction activities: (1) sharing and comparinfprmation, (2) identifying
areas of disagreement, (3) negotiating meaningcarzbnstruction of knowledge,
(4) evaluation and modification of new schemas tkatilt from co-construction,
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and (5) reaching and stating agreement and applicadbf co-constructed
knowledge.

The choice for this analysis scheme was also basedhe fact that this
instrument focuses on knowledge construction thnougpcial negotiation.
Furthermore, it is based on a social constructifisbretical background and it is
one of the few content analysis models with a soampirical research base
(Marra, Moore, & Klimczak, 2004). The analysis stieeof Gunawardena, Lowe,
and Anderson (1997) was used to measure the |é¥&locwledge construction in
both settings. It was applied throughout all stadim which knowledge
construction was measured (see chapters 3, 4,)and 6

Preliminary question 2: How to analyse knowledgenstauction measures of
students collaborating in asynchronous discussiaugs?

The next preliminary question focused on the aimmlysf knowledge
construction measures of students collaboratingdigstussion groups. Since
knowledge construction in collaborative situatiomsnarred by variables both at
the level of the individual learner and the groam, appropriate technique is
necessary to analyse the quantitative data. Chdptgres more deeply into the
methodological challenges to take into account ringual influences between
groups and the individuals who make up that groffe suggested adopting
multilevel modelling techniques to analyse the datilting from the quantitative
content analysis procedure. The study reportethapter 4 focuses on the process,
output, and interpretation of multilevel analyses quantitative content analysis
data derived from asynchronous discussion grouysdrapts.

In hierarchically structured settings, the assuomptf independency for using
the traditional analysis techniques is violatedthW¥egard to the studies presented
in this dissertation, this implies that data froladents within a discussion group
cannot be considered as completely independentubecaf the shared group
history (Hox, 1994). Due to the violation of thesasption of independence,
conventional modelling can result in underestimatiof standard errors. In
addition, even in situations where it is unlikety make erroneous judgements,
multilevel modelling provides more accurate estasaand should be used with
data from natural groups, as “the existence of siata hierarchies is neither
accidental nor ignorable” (Goldstein, 1995, p. 1).

Multilevel modelling handles the hierarchical negti interdependency, and
unit of analysis problem and is presented as a raptienal technique to study
content analysis data from CSCL-environments. Basead this choice for



General discussion and conclusion 169

multilevel modelling, this analysis technique waplaed in all chapters focusing
on the analysis of knowledge construction in theegssion groups (see chapters 3,
4, and 6).

Research question 1: Does the introduction of réiage a significant impact on
students’ knowledge construction in the medicabstketting?

In the medical school setting, two different rokesre introduced: a moderator
and a developer of alternatives for patient managemrhe specific research
guestion in chapter 3 examines whether there dferelices between groups (1)
with a student or an instructor as moderator agav{th or without a developer of
alternatives. A content analysis based on the mofil@unawardena, Lowe, and
Anderson (1997) (see preliminary question 1) wagopmed to explore the
different levels of social construction of knowledgnd multilevel logit analyses
(see preliminary question 2) were applied. Theltesthow a significant difference
in knowledge construction through social negotratim®etween conditions with a
student moderator and conditions where the ingiruist moderating, but only
when a developer of alternatives is involved. Ngn#icant difference was
revealed between student-moderated and instructderated groups when no
developer of alternatives was present. It is careduthat students’ contributions
are more likely to reflect a high level of knowledgonstruction in the condition
where both the moderator and developer role aigres$to students.

Research question 2: Is there a significant difféigd impact for the roles in the
medical school setting?

This research question focused on the contributidrstudents performing the
role of moderator or developer of alternatives he &@asynchronous discussion
groups in the medical school setting. The resthitswsthat messages from students
assigned the role of moderator reflected signitigahigher levels of knowledge
construction as compared to students without a méte significant differences
were found for the messages from students perfgritie role of developer of
alternatives as compared to students without a role

Research question 3: Do freshmen act up to theyasdiroles in the educational
sciences setting?

Chapter 5 focuses on the validation of the assumgptabout role adoption by
students in the educational sciences setting. Soken (1994) argues that
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students are not always performing the assigness rahd since freshmen were
involved in this setting, we verified to what extstudents adopt and perform their
roles. The question whether freshmen actually pctouthe roles merits attention
before studying the impact of roles on the knowtedgnstruction processes in
discussion groups.

In this respect, chapter 5 studies to what exteatassigned roles of source
searcher, theoretician, summariser, moderator, staxder were actually adopted
and performed by the students. The results contiran all students perform the
roles assigned to them. Although source searcti@syeticians, summarisers, and
students without roles in the role condition foalide a lesser extent on some
activities related to other roles, students gehedadl not neglect activities related
to other roles. From this chapter, it can be catetlithat the introduction of roles
was a successful intervention to structure theudsions.

Research question 4: Does the introduction of réiage a significant impact on
the knowledge construction in the educational smersetting?

Research question 4 concentrated on the impatteahtroduction of the five
roles (source searcher, theoretician, summarisederator, and starter) in the
educational sciences setting. The research qusstiorchapter 6 focused on
determining whether role assignment has an impath® knowledge construction
processes in the discussion groups and whethendimeent of introduction of the
role assignment is an important factor. By analagfy the study in the medical
school setting (see research question 1), a coatalysis based on the model of
Gunawardena, Lowe, and Anderson (1997) (see prediyiquestion 1) was
performed to explore the different levels of soaahstruction of knowledge.
Repeated-measures multilevel modelling (see pnedingi question 2) was applied
to take into account the hierarchical nesting afishts in discussion groups and
the successive nature of the four themes.

The results show that in order to enhance the desieknowledge construction
reflected in students’ contributions, the moment infroduction of the role
assignment is important. Groups with initial rolesignment outperform groups
where roles were only assigned from the third themen the third theme, groups
with initial role assignment outperform the otheiogps even when the role
assignment was cut back and roles were no longeagresi. Therefore it is
concluded that role assignment should be introduigéd from the start, but can be
faded out towards the end of the online discussions
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Research question 5: Is there a significant diffiied impact for certain roles in
the educational sciences setting?

This research question focused on comparing thevlegge construction
reflected in contributions of students adopting afethe five roles with the
knowledge construction in contributions of studewtthout a role in discussion
groups with role assignment. Multilevel analysegsevperformed to answer this
guestion in chapter 4.

The results show that the role of summariser heigraficantly positive effect
on the levels of knowledge construction reflectadstudents’ messages. The
assignment of other roles (source searcher, thelargtmoderator, and starter) did
not result in significantly different levels of kwtedge construction.

Research question 6: What message characteriséiegs Bn impact on knowledge
construction in the educational sciences setting?

This research question investigated the relatigndfgtween a number of
message characteristics and the knowledge coristruntstudents’ contributions.
In chapter 4, different message characteristicztedl to the five roles, such as
summarising, moderating, introducing new discusgoimts, and debating theory
and various sources, were identified in order tplae whether messages
reflecting certain characteristics have a diffesntimpact on knowledge
construction.

Multilevel analyses were performed. The resultswshbat contributions
focusing on theory, content moderating, or summsamsult in significantly higher
levels of knowledge construction.

Research question 7: Are freshmen in the educdtisc@nces setting able to
assess their own social knowledge constructiongsses accurately?

Comparable to research question 3, we checked & @tient students were
able to assess their own knowledge constructiorcgases accurately before
studying the actual impact of the introduction eff-ssessment on the knowledge
construction processes. In chapter 6, we focusedhembility of freshmen to
evaluate the levels of knowledge construction oédlé in their contributions in an
accurate and critical way. The analyses focusedhencorrespondence between
students’ self-ratings and the coded level of kmwmlgk construction of their
messages.
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The results revealed a general trend throughowistlussion themes: on the
one hand, students underestimate the extent tohvth&y engage in sharing and
comparing information during the ongoing discussi@n the other hand, they
overestimate the occurrence of postings that refléentifying disagreement,
negotiating meaning, evaluating co-constructed mmgarand agreeing on and
applying the co-constructed knowledge.

Research question 8: Does the introduction of asflessment have a significant
additional impact on students’ knowledge constarcibn top of the effect of role
assignment in the educational sciences setting?

In addition to the assignment of roles, self-agsess was introduced in the
educational sciences setting in order to enhanaests’ reflection. In chapter 6
the added value of the introduction of self-assesdnmwas explored. More
specifically, the research question dealt with idsie whether or not reflection
through self-assessment has a significant surplkisiev (in addition to the
introduction of roles) to stimulate knowledge coustion through social
negotiation. This research question was examinethénsame way as research
guestion 4. The conclusion can be drawn that ttredoction of recurrent self-
assessment procedures does not have a signifiqaogliive impact on or surplus
value for knowledge construction processes in dgymous discussions.

General discussion

In this section, we discuss the most importantltfegsummarised above and
we link the different results.

In chapter 2, a review of content analysis schensspresented. We selected
the analysis scheme of Gunawardena, Lowe, and Aodg1997) to analyse the
level of knowledge construction in our studies. Awentioned above (see
preliminary question 1), this analysis scheme wadied in chapter 3, 4, and 6. In
chapter 2, we furthermore argue that the selectfanpreviously reported scheme
instead of developing a new scheme is favourableorger to increase the
validation of existing analysis schemes in empirgtadies (De Wever et al., 2006;
Stacey & Gerbic, 2003). Moreover, an additional aadage of supporting the
accumulating validity of an existing procedure e tpossibility to use and
contribute to a growing catalogue of normative d&aurke & Anderson, 2003).
In this respect, the studies reported above helmlidate the analysis scheme of
Gunawardena et al. (1997). Throughout the diffecdatpters it more specifically
appeared that content analysis by means of thgsisahodel of Gunawardena et
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al. (1997) can be regarded as a convenient, mablegeand reliable technique to
map and study knowledge construction processessymchronous discussion
groups.

Chapter 3 presents the results of the study inrtadical school setting. The
results show a significant difference in social \kiexlge construction between
conditions with a student moderator and conditiamish the instructor as
moderator. Students seem to reach higher levéde@iledge construction when a
student is moderating. However, this is only thesecavhen a developer of
alternatives is involved. In discussion groups \ehtis developer role was not
assigned, there are no significant differences @emeoed between student-
moderated and instructor-moderated groups (see raelsparch question 1). In
chapter 3, we argued that when staff tutors areled, students may feel less free
to speculate about the problem-at-hand and to expldject-matters to each other
(Moust & Schmidt, 1994). This might especially e ttase for the developer of
alternatives in the present study. However, ncediffices were found in the level
of knowledge construction between messages frordests with the role of
developer in the instructor-moderated and the siti®derated condition. It
appears that the presence of a developer of dlegrds essential to increase the
knowledge construction in student-moderated gro¥Mps. the contributions of the
developer of alternatives do not reflect higheelswf knowledge construction as
compared to messages of students without role rassigt (see research question
2). This paradox is elaborated later in this chapte

Chapter 4 deals with methodological issues whetysing content analysis
data of students collaborating in discussion grolsitiievel modelling is put
forward as an appropriate analysis technique arsdagasuch applied in chapter 3,
4, and 6 (see also preliminary question 2). In timidi chapter 4 provides us with
answers to two other questions with regard to titeodluction of roles in the
educational sciences setting. First, in discusgjmoups were the five roles are
assigned, only the contributions from the summesiseflect significantly higher
levels of knowledge construction as compared tdrifrions of students without
a role (see research question 5). Second, connitsufocusing on theory, content
moderating, or summaries result in significanthghdr levels of knowledge
construction (see research question 6). With retrathle first finding, the positive
effect of the summariser is attributed to the fiett this student has a role that
explicitly requires higher level activities. Howeydt is argued that with the
exception of the role of the starter, also the iothées might require this type of
higher level activities. Concerning the second ifigd it is argued that even
activities that do not have a significant effectlorowledge construction may be
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necessary for keeping the discussions alive, semd@ing new elements and
external information is useful to prevent discussidrom drying up. These two

findings, namely that only summarisers’ contribotio(see research question 5)
and contributions focusing on theory, content matieg, or summaries (see

research question 6) result in significantly higlesels of knowledge construction

appear to be in contradiction, especially whenrdselts reported in chapter 5 are
taken into account (see below).

In chapter 5, we were able to verify that studewtspt and perform their roles
in the educational sciences setting. The resultse nparticularly showed that
students assigned a role paid particular atteitidhe activities related to this role
(see research question 3). In this respect, itbeaargued that assigning roles can
be considered as a recommended scripting appr&iobe the introduction of
roles is a successful structuring intervention,segjoent research can be more
confident when studying the impact of role assignimen dependent variables
such as knowledge construction (see e.g. researebtign 4 and chapter 6).
However, if we combine the former finding with tfiadings of chapter 4 (see
research question 5 and 6), some discrepancies. dfisll students adopt and
perform the activities related to their role inatisfactory way — and we know from
research question 6 that contributions focusingheory, content moderating, and
summaries reflect higher levels of knowledge camtsion — how can we explain
that only contributions of students assigned th& rof summariser reflect
significantly higher levels of knowledge constroct?

We suggest that the origin of these discrepanciaglated to the reference
group which we compared the contributions of sttslgrerforming a role with.
The analyses presented earlier in chapter 4 oniypeced the discussion
contributions of students with and without a raiethie role condition. Remember
that role assignment was rotated between the swuddring the consecutive
themes. The aim of chapter 4 was to explore théhaaetogical issues and the
differences between students with and without @ imdiscussion groups with role
assignment in the first two themes. However, smaedata set was expanded after
the methodological issues had been resolved — iedlgan order to check for the
significance of the moment of introduction of tledess in chapter 6 — we can adopt
a different analysis perspective and contrast tiseudsion contributions of all
students in the role condition (independent offted whether they adopt a role or
not) with the discussion contributions of studeintshe no role condition. The
results of the analyses building on this compare@npresented in Table 7.1.
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Model estimates for the four-level analyses of levef knowledge

construction (reference category: no role condjtion

Parameter Model 0 Model 1
Fixed

Intercept 1.354 (0.035) 1.220 (0.055)
Starter 0.101 (0.081)
Moderator 0.213 (0.081)

Theoretician
Source searcher

0.210 (0.079)
0.114 (0.080)
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Summariser 0.484 (0.080)
No role in role condition 0.1510.068)
Random
Level 4 — group

o0 0.020 (0.008) 0.013(0.006)
Level 3 — student

o2v0 0.001 (0.006) 0.000 (0.006)
Level 2 — theme

62u0 0.016 (0.008) 0.011 (0.008)
Level 1 — message

620 0.381" (0.012) 0.378" (0.012)
Model fit
Deviance 4359.112 4310.662
12 48.45
df 6
p <.001
Reference Model 0

Values between brackets are standard errors
"p<.05"p<.01"p<.001

Table 7.1 clearly shows us that, compared to theribuitions of students in
the no role condition, the contributions of moderst theoreticians, and
summarisers reflect significantly higher levelskobwledge construction. This is
in line with the results of research question Gdating that contributions focusing
on theory, content moderating, and summaries teflgher levels of knowledge
construction. Furthermore, it can be noticed tlaitiibutions of students without
roles in the role condition reflect significantlyigher levels of knowledge
construction as well. However, one to one compasgsto not reveal significant
differences between students without role in tHe condition and students with a
role, except for the summariser. This leads to dhme results as reported in
relation to research question 5 and explains therelpancies discussed above.
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Chapter 6 discusses the impact of the introducifaioles, the added value of
the introduction of self-assessment, and the orlatbetween knowledge
construction and final exam scores. Concerningrtipact of roles, the conclusion
can be drawn that the moment of the introductionoté assignment is important
and that roles are especially valuable duringit&al discussions and can be faded
out towards the end (see research question 4)fiithieg that groups with initial
role assignment outperform other groups even #itgr role support was cut back
might support the hypothesis that students intisedrthe role-related activities. In
chapter 6 we mentioned that fading of collaboraseripts could improve such
internalisation processes (Weinberger et al., 2005his respect, the introduction
of roles can be seen as a way of scaffolding thanhteally can be faded out
(Brown, Collins, & Duguid, 1989). Self-assessmemtloe other hand, did not have
a significant positive impact on social knowledgensiruction (see research
guestion 8). This might be due to the fact thatfitet-year students in our study
were not yet able to assess their knowledge carigiruprocesses very accurately
(see research question 7). These results areanwlith the study of Dewiyanti,
Brand-Gruwel, and Jochems (2004; 2006) reporting significant effect of
reflection on knowledge construction. However, wguad in chapter 6 that self-
assessment remains a medium with a strong potetatigtimulate reflection
(Falchikov & Boud, 1989; Larres et al., 2003) blitt students may need more
experience in assessing themselves on the one drahdnore time in order to
improve their future participation in the discussgroups on the other hand.

In general, it can also be concluded that the tffetthe introduction of roles
to structure asynchronous discussion groups inrotdepromote knowledge
construction are not always clear. With regarchtoftindings in the medical school
setting, we already pointed at the paradox thdwatjh the contributions of the
developer of alternatives do not reflect higherelsvof knowledge construction,
the presence of this role is essential to increaaseknowledge construction in
student-moderated groups. Furthermore, by resoltfiegdiscrepancies noticed in
the educational sciences setting, we showed teae ik a significant difference in
knowledge construction between students withowsrol groups with and without
role assignment. In addition, it appears from thsults in chapter 6 that the
moment of the introduction of role assignment isriical factor and that the
impact of role assignment remains even when thectsiing was no longer
implemented. The combination of these findings $eas towards the conclusion
that also the interplay between roles is a crueetor to take into account when
studying the discussion processes in a group.
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In one way or another, contributions of studentthwoles seem to trigger
other students to post messages reflecting higlvetd of knowledge construction.
There can be several reasons to account for tlst, R is not unlikely that
students without roles are directly influenced Iy tole assignment. For instance,
since they are well aware of the nature and thetiiom of the roles, they may also
adopt certain components of the role behaviouroegcstudents may also be
influenced by the roles in an indirect way. Forrapée, contributions of students
with a role may simply stimulate other studentscémtribute to the knowledge
construction processes. Third, roles increase stadeawareness of active
collaboration (Strijbos, Martens, Jochems, & Brp@@04) and this may enhance
knowledge construction. In any case, it appearsatandividuals in a group take
advantage of the role assignment.

The above-mentioned reasons are formulated fromp#mspective of an
individual in a collaborative group. However, theeirplay of roles can also be
viewed from a group perspective. Stahl (2005, p.ar§ues in favour of this group
perspective since “in the CSCL perspective, itdsgo much the individual student
who learns and thinks, as it is the collaborativeug”. Collaborative groups are
more than the sum of their parts and are to beideresl as an entity. In this way,
each group develops its own approach to knowledgstruction. This approach is
not developed by an individual student, but by stig who mutually influence
each other. Groups develop their specific dynamitging collaborative
knowledge construction. These can be affected éyritioduction of roles — even
when the structuring approach is cut back. A grewgs a unit — can “interiorise”
the roles and in this view we could argue thatghmup as entity has learned as
well.

We can conclude this section by stating that theoduction of roles is a
successful structuring approach for collaboratiwarhing in asynchronous
discussion groups. However, we should be awarevei-scripting (Dillenbourg,
2002). Formulating too rigid role descriptions thedd to unnatural collaboration
should be avoided. Moreover, we should keep in ntlmt the main goal of
collaborative learning is that students learn togetin this respect, we refer to the
differences between cooperative and collaboratzening as introduced in the
first chapter of this dissertation. We believe ttidés should not be used with the
aim of dividing tasks in order to allow students viork individually without
interacting with each other. On the contrary, raé®uld centre on enhancing
social knowledge construction through intensivéatmiration.
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Limitations of the studies and directions for future research

In this section, we discuss the limitations of thteidies reported in this
dissertation. Moreover, we suggest some directionfuture research in order to
corroborate the research findings or to study research questions that arise from
the results.

A first limitation is that we only studied the effs of structuring
asynchronous discussion groups in two specificarebesettings. Although these
research settings are different with respect tonketdge domain, position in the
curriculum, and age and study experiences of théests, we are yet unable to
pronounce upon the effects in other situationsufeutesearch in other settings is
necessary in order to generalise the present msessults to different knowledge
domains and different student populations.

Second, we were unable to compare the different gigeps (sixth year
students and first year students) since the studie® set up in a different
knowledge domain and different role assignmentsewapplied. In order to
compare the impact of the roles on freshmen vaduanced-level students within
one knowledge domain, future research in the sati;ngs — but with different
student populations — is required. An alternatiué &qually interesting research
aim could be to compare groups with previous egpeg in (structured) online
discussions with groups that participate in onlitiecussions for the first time in
order to explore the need and impact of structuang scaffolding on social
knowledge construction. Other interesting reseaguiestions related to the
introduction of roles could for example focus oe tmpact of role assignment on
the knowledge construction processes of groupsiraigiduals if the roles are
assigned to respectively high and low achievers.

Third, the research in both fields was set up al-life educational settings
involving naturalistic groups. Researching authesttings presents benefits. It
provides a more stringent test of the successfpleémentation of support and
structuring by means of role assignment or selés@m®ment than research in tightly
controlled laboratory settings, since the resuithe latter cannot be transferred to
the context of real-life situations. In this respewe can argue that the
interventions implemented in this dissertation fasible and sustainable and that
the results can be generalised to our specifiarebecontexts, which is the study
of knowledge construction processes in online dsymous discussion groups
with first year educational sciences students ainth syear medical sciences
students. However, studying natural groups also ihgsortant drawbacks. It
implies that setting up a strictly controlled engal research design is not
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possible. Studying online discussions in ecologycalid settings challenges the
ability of the researcher to control all variableshe context. In the medical school
setting, a cross-over design was applied (see ehajpt Although existing student
groups were used, it is important to note that theye composed at random by the
student administration. With regard to the educatiosciences setting, groups
were composed at random. Furthermore, groups werandom assigned to the
different research conditions. Nevertheless, weewarable to keep all variables
under control and to exclude influences from therall study process of the
students outside the studies and the particulaiseswnder study.

A fourth limitation is related to the study of learg processes. In this
dissertation we focused on knowledge constructioocgsses, since studying
processes is critical in CSCL-research. If we warknow what learning activities
and instructional methods contribute to collabemtinowledge construction, it is
necessary to look at what is actually going ontirdents’ discourse (Dennen &
Paulus, 2006; Schellens, Van Keer, Valcke, & De &ve2006). However, future
research could also aim to unravel the relationvéen knowledge construction
processes and the actual acquisition of knowledgeldtail, for instance by
introducing acquisition tests after each theme.

A fifth drawback regards the choice for quantitatsontent analysis as a basis
to analyse the knowledge construction processdbendiscussions. One of the
critical methodological issues in CSCL-researchthie occurrence of studies
building on a small number of participants withestricted number of messages
and during short periods of time. Moreover, thecdpsive nature and the lack of
focus on the testing of hypotheses of such stusglieften criticised (see chapter 2).
In order to overcome these critiques, we optediudysasynchronous discussion
groups at a larger scale. In this respect, quainttaontent analysis was a relevant
choice in order to be able to analyse a large atnhofudata in a reliable scientific
way. Although this technique is favourable in ordershed a light on the main
aspects of knowledge construction, some nuancesletails may not have been
picked up. Therefore, future research should irelombre detailed and qualitative
discourse analysis of smaller sub samples.

A sixth remark concerns the selection of the candealysis model. Based on
a thorough review of the literature, we carefulllested the content analysis
model of Gunawardena et al. (1997). Although thazlet has been compared with
other models (see chapter 2) and we are confidemt this model analyses
knowledge construction in a reliable way, thereafew drawbacks related to the
application of this analysis scheme to measure ledye construction. First,
social knowledge construction can be operationdlise different ways. By
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selecting this model consistently throughout eathhe individual studies, we
were bound to this single operationalisation. Tee af other models — implying
other operationalisations — may shed a differgitlon knowledge construction. A
second drawback is that measuring knowledge cangiru is never 100%
accurate. Although we used multiple coders and gpégtific attention to the coder
training, a certain amount of indistinctness s#inains. In order to overcome the
above-mentioned drawbacks, future research couldlatea our findings by
applying one or more alternative content analysdieme(s).

Seventh, the present research of collaborative lgdye construction is
limited with regard to the methodological reperoirsed in the studies. In this
dissertation, multilevel modelling was opted foratoalyse the data of the content
analysis and take into account the mutual influenbetween groups and the
individuals who make up that group. However, inesrtb explore the impact of
structuring on social knowledge construction moeeply, other techniques could
be applied. In this respect, future research may aigombination of structural
equation and multilevel modelling in order to intgate the impact of roles on
knowledge construction through mediating variablesjch as message
characteristics. In this way, it could also be expdl whether different ways of
structuring have a different impact on studentsivdes (as measured by message
characteristics) which in turn affect the socialokttedge construction in the
discussion groups. In addition, the effect of dtiting by means of roles may be
explored in a qualitative way, e.g. by interviewisgudents about their role
adoption.

Eighth, the present studies may have shed inseffidight on the group as
entity. Stahl (2005) argues that collaboration igsidhould be analysed more at
the group level. More specifically, future reseastiould focus in greater detail on
the social composition of the groups, the collabegaactivities, the technological
support, and the design and structuring of the ggoln this respect, it may be
enlightening to select groups with a high and a lewel of social knowledge
construction and study the differences in detait, éxample by using sequential
analysis techniques that focus on what specificadisse activities trigger other
kinds of discourse activities. Future researchaiaa study the impact of roles — or
role related activities — by this technique. Foaraple, do the replies on a message
from a moderator reflect social knowledge consiom& Or, are messages
discussing theory followed by messages reflectinguedge construction? This
kind of research focuses in depth on unravelling/ lpwocesses of learning and
cognition take place at the group level.
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The ninth limitation is that the present studiesydiocus on one type of
structuring of online discussion groups, namely th&oduction of roles. In
addition, the surplus value of introducing selfesssnent was explored in one
study. However, there are alternative ways to sirednteraction in asynchronous
discussion groups (see also chapter 5). Futureanedsds needed to study the
interrelated effect of other ways of structuringr £xample sentence openers or
argumentation scripts, on the knowledge constrogii@cesses. In this respect, the
next step in our research on designing effectiveCIC®nvironments is the
investigation of the effect of the introduction péer tutoring in asynchronous
discussion groups. In the educational sciencemggettach group of 10 first year
students receives the support of a fourth yearesiiuayho is assigned a tutor role.
Compared to structuring discussion groups with s,oleuman tutors have the
advantage that they are able to regulate discussipport. The structure can be
gradually increased whenever needed and graduatisedsed when it is no longer
necessary, which is one of the basic principlescaffolding (Brown et al., 1989).
Knowledge construction in these groups will be ®ddby applying the same
content analysis model as used in this dissertaliiothis way, we will also further
validate the analysis scheme and we will be ableampare the results of the
present studies with these new outcomes.

A tenth limitation is related to individual diffarees in combination with the
introduction of roles to support the collaborationthe asynchronous discussion
groups. In the studies we did not take the intgrpktween individual differences
and the roles into account. It is possible thatlestiss are assigned a role in which
they feel uncomfortable, that they would prefer taeo role that is assigned to
another student, or that they prefer to take upla that is not assigned. Future
research could focus on the impact of allowing stisl to choose among a set of
roles. It could for example be allowed that studesglect the necessary roles for
completing a specific task and ignore the redundales. Moreover, this approach
of structuring by assigning roles might lower tiek rof over-scripting which was
discussed above.

Our last limitation is connected to the implemebptatof self-assessment to
support students’ knowledge construction procedsethe study, students’ self-
assessment appeared to be relatively inaccuratthefonore, no impact of self-
assessment on knowledge construction processefowas. However, no specific
training in self-assessment skills was offered e students. Therefore, future
research should focus on increasing students’tahili accurately assess their
knowledge construction processes in asynchronossuskions. As argued in
chapter 6, this can be achieved by exposing themare frequent and recurrent
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self-assessment experiences, by implementing mirigaand feedback procedure,
by pointing at the validation of their self-assesatand providing comparative

information, or by introducing peer assessment.tN@xthis, Murphy and Jerome

(2005) suggest the use of self-analysis as a toolsftudents to assess their
performance and identify ways of improving theituie learning. Future research
should explore the effects of such a detailed aiflysis on knowledge

construction in discussion groups.

Practical implications

In this section we present an overview of the ganamplications of our
findings for the implementation of asynchronousdssion groups in a curriculum
and we discuss the most important practical impbca mentioned throughout the
different chapters.

The main idea of collaborative knowledge constarctin asynchronous
discussion groups is that “learners engage in raotee, reflective, and socially
supported knowledge construction” (Weinberger et 2005, p. 10). However,
organising students in asynchronous discussion pgrodoes not guarantee
collaborative learning (Vonderwell, 2003; Weinbergeal., 2005). In this respect,
it is necessary to thoroughly design and strucasgnchronous discussions (De
Wever, Valcke, Van Winckel, & Kerkhof, 2002; Gilbe& Dabbagh, 2005;
Lockhorst, Admiraal, Pilot, & Veen, 2002). Studenteed a well-defined
framework to foster their discussion. In our stsdige clearly stated what was
expected from students: within a distinct time feastudents had to post at least a
minimum number of messages. Moreover, when studargsparticipating in
asynchronous discussions for the first time, ihégessary to provide them with
technical and organisational guidelines on how tscuss in an online
environment. This includes an introduction to teehinology, as well as some
examples of good contributions. If necessary, thicdory sessions should be
organised in order to ensure that students newigoussion groups become
familiar with the online discussion approach archtmlogy. Our research showed
that trial discussions are an excellent way to r@sthat students get a good picture
of the nature and dynamics of discussing online. ftMghermore stress the
importance of a good technical helpdesk — espgaadlthe start of the discussions
— to prevent frustration and eventually dropoustofients.

The CSCL literature furthermore discusses the #midit introduction of
specific forms of structuring or scripting to favoilne emergence of productive
interactions and collaborative learning (2002).sTkind of structuring or scripting
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is found to improve collaboration (Pfister & Mihdpélit, 2002) and can be seen as
a form of scaffolding for students to get engagedauthentic activities. Our
research fits in with the recurrent question fauduring tools to bring about
collaborative learning. In this respect, the resalte quite promising. A practical
implication of our research is that assigning ralas be considered as a successful
scripting approach, since we have showed that stadect up to their roles. This
means that we can guide students to perform eabeigtussion skills that could
have been neglected otherwise, such as lookingadlitional information or
summarising. By providing students with clear rdkescriptions and guidelines,
desirable behaviour can be fostered.

In addition, introducing roles can be helpful tohance social knowledge
construction especially at the start of the disicuss Our findings show that this is
not only the case for students who were assignexdea but also for their fellow
discussants. In other words, by assigning rolesdividual students the social
knowledge construction can be influenced at theigrevel. Once students have
integrated the discussion behaviour underlyingrtiles as part of their personal
behavioural repertoire and they have gained sefficconfidence, competence, and
control, they will move forward to a more autonoraghase in their collaborative
learning and probably will need less structure ffetding, or support (Brown,
Collins, & Duguid, 1989). In this context, we esjadlg want to stress the
temporary nature of the introduction of roles. Asthe case with most types of
structuring and scripting, the role assignment khbe cut back after a while and
in the end students should be able to discuss uiitlam external form of
structuring. Or, as we have written in chapter Bhée' ultimate goal is that this
structuring tool eventually can be faded out oretalaway when students have
interiorised the skills related to the differente and are competent enough to
discuss in a more natural way, which is withoutalditional support and structure
of role assignment”.

Another practical implication of CSCL research engral, and of the studies
reported here, is that group learning works. Byvigliog the right amount of
structure, students actually get engaged in calgh@ learning. In this respect,
educational practice should invest more in groaprimg. Especially if we believe
that individual learning takes place by internalisiknowledge that was already
constructed interpersonally, we should assure #tatlents have sufficient
opportunities to engage in group discussion witbrgeln this respect, structuring
— and more specifically the introduction of rolemerits additional attention, since
the findings show that role assignment can enhaac&l knowledge construction
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and that social knowledge construction in asynabwendiscussion groups has a
positive effect on individuals’ knowledge acquisiti

A specific implication of role assignment is thae tinstructor can part with a
number of tasks, such as moderating, adding kn@sglesburces, or looking for
alternative solutions. However, this does not mibam the instructor's presence is
no longer needed. In some cases, for example medisas in which prescriptions
have to be negotiated, the instructor really hdsetp an expert eye on the content
of the discussions.

The last practical implication has already been troerd when discussing
directions for future research. If we want to irage the accuracy — and thereby the
hypothetical impact — of self-assessment, speeifiention has to be paid to its
implementation. As argued above, this can be dgnémiplementing a specific
training, increasing feedback, and providing corapeg information.

Final conclusion

Within the field of computer-supported collaboratilearning, researchers as
well as practitioners are engaged in a continucesrch for optimising the
instructional approaches in online learning envinents. The research presented
in this dissertation concentrated on the optimisatif one specific online learning
environment, namely asynchronous discussions groMase particularly, the
impact of role assignment on students’ knowledgestaction through social
negotiation was the main subject of this dissemtatiThis chapter presented the
context, questions and answers, discussion, limitat suggestions for future
research, and practical implications of the disdim. The main conclusion is that
assigning roles is a promising structuring tool éohance social knowledge
construction in asynchronous discussion groupsiodigh we realise that a number
of questions remain unanswered, this dissertatiaa hevertheless presented
theoretical and empirical evidence that makes #siide to feel reassured when
answering basic questions about the impact of aslsignment. Based on the
studies in this disseration, future research armrdtme can move forward in the
guest for more optimal instructional approaches.
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Nederlandstalige samenvatting
(Summary in Dutch)

De impact van structureringsmiddelen op kennisconstictie in asynchrone
discussiegroepen

Het onderzoek dat in dit proefschrift wordt voorgés, focust op de studie
van de impact van structureringsmiddelen op keonistuctie in asynchrone
discussiegroepen. Binnen het gebied van compufgrested collaborative
learning (CSCL) (computer-ondersteund samenwerklmdn) zoeken zowel
onderzoekers als praktijkmensen naar mogelijkheden het leren in online
leeromgevingen te optimaliseren. Dit proefschrift bijdragen aan die zoektocht
en richt zich meer bepaald op het bestuderen vamplact van het toekennen van
rollen aan studenten op de kennisconstructie imamspne discussiegroepen
binnen twee onderzoekssettings.

Het eerste hoofdstuk van dit proefschrift start meh overzicht van de
verschillende achterliggende theorieén en praktijiee verband houden met het
leren in asynchrone discussiegroepen. Door de @&gertoename van het gebruik
van informatie- en communicatietechnologie (ICT)hiet huidig hoger onderwijs
worden ook steeds meer vormen van blended learr(gegmixt leren)
geimplementeerd. Blended learning is een term d@namelijk gebruikt wordt
voor het beschrijven van leersituaties waarin I@tiarsteunde leeromgevingen
gecombineerd worden met meer traditionele vormen ieren, waaronder
bijvoorbeeld contactonderwijs. Dergelijke leeromiggen sluiten nauw aan bij het
sociaal constructivisme, dat ervan uit gaat dagnegeen kwestie is van kennis
transfereren, maar dat kennis actief geconstrueedt door de lerende in
interactie met zijn omgeving en met anderen. Dierevindt plaats in rijke,
authentieke contexten die een zekere mate van eaitgit inhouden en waarbij
problemen aan bod komen die reéel en relevant zijn.

Collaborative learning (collaboratief leren) slugan bij deze sociaal
constructivistische principes. De asynchrone dsegsoepen die het object
vormen van deze studie zijn een vorm van collaierégren die door ICT wordt
ondersteund (CSCL). Voordelen van het discussiéren asynchrone
discussiegroepen zijn de mogelijkheden om eendar vem wanneer aan de
discussies deel te nemen, het feit dat studentiea #xl hebben om te reflecteren,
na te denken en extra informatie op te zoeken Veerae een bijdrage leveren, en
de mogelijkheid om de bijdragen opnieuw na te lezen
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Discussiéren in dergelijke discussieomgevingereistderlijk voor het samen
construeren van kennis. Het is echter niet zo datghoeperen van studenten in
discussiegroepen automatisch leidt tot effectiemteractie en het samen
construeren van kennis. Studenten kennis laten tro@men in  asynchrone
discussiegroepen vereist een minimum aan ondeistgeubDaarom worden de
meeste asynchrone discussiegroepen uitgerust metegere vorm van structuur.
Die structuur kan bestaan uit de introductie vaecsjgke doelen, taakopdrachten,
taakvoorschriften of verschillende scripts. Hetustureren of scripten van online
leeromgevingen bevordert de onderlinge samenweringan worden gezien als
een vorm van scaffolding die het samenwerken otelars Het gebruik van
scripts om activiteiten met betrekking tot samerwrd leren te specificeren,
ordenen of toe te kennen wordt tegenwoordig vaddtuiied om het ontwerp van
CSCL-omgevingen te verbeteren. Het is in deze gordat het doel van dit
proefschrift zich situeert.

Het hoofddoel van dit proefschrift is het bestudevan de impact van het
structureren van online discussies op de sociat@igeonstructie. Meer specifiek
gaat de aandacht vooral naar het structureren igmussiegroepen door middel
van het introduceren van rollen. De impact van toekennen van rollen aan
studenten tijdens het discussiéren wordt onder a@kp Igenomen in twee
onderzoekssettings. Bovendien wordt ook de impanthet introduceren van self-
assessment (zelfevaluatie) op de kennisconstrumigudeerd in één van de
settings. Bij zelfevaluatie dienen studenten zittheeevalueren aan de hand van
bepaalde criteria. Daarbij wordt de aandacht op &igan functioneren gevestigd,
wat hun reflectie bevordert.

Hoofdstuk 1 gaat vervolgens dieper in op de twedemoekssettings. Een
eerste setting betreft studenten in het zesdev@ade opleiding geneeskunde die
deelnemen aan asynchrone discussies als onderaediun stage pediatrie. De
andere setting betreft studenten uit de eerstegbacpedagogische wetenschappen
die in het kader van het vak onderwijskunde deeémeraan de asynchrone
discussies. Achtereenvolgens worden verder heudetan rollen in het algemeen
besproken, alsook de verschillende rollen die gkimenteerd werden bij de twee
onderzoekssettings. In de medische setting wergtge om twee rollen te
introduceren: moderator en alternatiefzoeker. Inpddagogische setting werden
viff rollen toegekend aan de studenten: starter,der&tor, theoreticus,
brononderzoeker, en samenvatter.

Vervolgens worden de verschillende onderzoeksvradien doorheen het
proefschrift aan bod komen, opgesomd en besprdRexendien worden twee
voorbereidende vragen gesteld die noodzakelijk ¥gor het onderzoeken van
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kennisconstructie bij studenten in discussiegroed2a twee voorbereidende
vragen en de acht onderzoeksvragen worden behanddtdchoofdstukken 2 tot 6.

De eerste voorbereidende vraag spitst zich toeeomethode voor het meten
van de kennisconstructie van de studenten in dachsyne discussies. In het
tweede hoofdstuk wordt kwantitatieve contentanahas voren geschoven als een
techniek om de transcripten van de asynchrone sigsgroepen te bestuderen. Het
hoofdstuk geeft een overzicht van vijftien instrumi@® voor contentanalyse en
bespreekt de theoretische achtergrond, de keuze de@nalyse-eenheid en de
betrouwbaarheid van alle modellen. Gebaseerd op dewiew opteerden we
ervoor om het contentanalysemodel van Gunawardemag, en Anderson te
gebruiken voor de contentanalyse doorheen dit pcbeft. Het model
onderscheidt vijf niveaus van sociale kenniscowesigu (1) delen en vergelijken
van informatie; (2) topics waarover men het nigiseis aan het licht brengen en
verkennen; (3) onderhandelen over betekenisgevingsamen opbouwen van
kennis; (4) testen en aanpassen van synthesesnem ggeconstrueerde kennis en
(5) het bereiken van overeenstemming en toepasaansamen opgebouwde
kennis.

Nadat een analyseschema geselecteerd is, dringtadg zich op hoe we de
kwantitatieve gegevens van studenten die samenwerke asynchrone
discussiegroepen zorgvuldig kunnen analyseren.isDide focus van de tweede
voorbereidende vraag. Doordat kennisconstructieliscussiegroepen beinvioed
wordt door variabelen op verschillende niveaudids analyseren van dergelijke
data niet voor de hand liggend. In hiérarchischrdgade settings, waarbij
bijvoorbeeld studenten tot bepaalde groepen behoienhet gebruik van
traditionele analysetechnieken vaak niet aangeweretat niet voldaan is aan de
assumptie van onafhankelijkheid. De gegevens watesten in groepen zijn vaak
niet onafhankelijk doordat ze beinvioed worden daggmeenschappelijke
ervaringen in een groep. In hoofdstuk 4 wordt diepegegaan op de
methodologische uitdagingen om rekening te houdentrat feit dat individuele
studenten worden beinvioed door de groep en dgrakp beinvioed wordt door
de individuele studenten. Multilevel analyses wordear voren geschoven om dit
probleem te ondervangen en werden toegepast doodeestudies gerapporteerd
in dit proefschrift. Het proces, de output en deerpretaties van dergelijke
analyses worden grondig besproken in hoofdstuk 4.

De eerste onderzoeksvraag situeert zich in de wcieslisetting. Er wordt
nagegaan of de introductie van rollen een sigmfigaimpact heeft op de
kennisconstructie in de discussiegroepen. Verderdwmnderzocht of er
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verschillen in sociale kennisconstructie zijn tusggoepen (1) met een student
versus een docent als moderator en groepen (2pfreinder alternatiefzoeker.
Een contentanalyse gebaseerd op het model van Guoewa e.a. werd uitgevoerd
en multilevel logit analyses werden toegepast. &siltaten tonen aan dat er een
significant verschil in kennisconstructie is tusskncondities met een student als
moderator en die met een docent als moderator, reakel wanneer een
alternatiefzoeker aanwezig was. We kunnen dan ooklederen dat de kans dat
de bijdragen van studenten een hoger niveau vanikegflecteren significant
groter is in discussiegroepen waarbij zowel deveol moderator als de rol van
alternatiefzoeker werden toegekend aan een student.

De tweede onderzoeksvraag exploreert of er vetsod# niveaus van
kennisconstructie worden gevonden in bijdragen samdenten met een rol
vergeleken met de berichten van studenten die g@ertoefenden. De resultaten
in hoofdstuk 3 tonen aan dat de berichten van stademet de rol van moderator
significant hogere niveaus van kennisconstructieiomen vergeleken met de
berichten van studenten zonder rol. Wat betrefotlgan alternatiefzoeker werden
er geen verschillen vastgesteld.

De derde onderzoeksvraag gaat na of de eerstéjgsten in de
pedagogische setting hun rollen accuraat uitvoerDeae vraag werd bestudeerd
vooraleer we de impact van het introduceren vafermobp kennisconstructie
onderzochten omdat onderzoek aantoont dat studdmten rollen niet altijd
uitvoeren en omdat in dit geval eerstejaarsstudenétrokken waren in de studie.
In deze context onderzochten we in hoofdstuk 5oevikrre de starter, moderator,
theoreticus, brononderzoeker en samenvatter hlenrekrvulden. De resultaten
confirmeren dat alle rollen goed werden ingevuld.

Onderzoeksvraag vier bestudeert of de introdwetierollen een impact heeft
op de kennisconstructie in de discussiegroepeneirpedagogische setting. In
hoofdstuk 6 onderzoeken we specifiek of het invoes@n rollen een invioed heeft
op het proces van samen kennis construeren entohdment waarop de rollen
worden ingevoerd daarbij een belangrijke factorDs. resultaten tonen aan dat
groepen waarbij rollen bij de eerste discussiettemerden toegekend en later
werden afgebouwd, hogere niveaus van kenniscotistrhalen vergeleken met
groepen waar de rollen pas later werden geintratdc®©p basis daarvan kunnen
we dan ook concluderen dat het tijdstip waaropadilerr geintroduceerd worden
een belangrijke factor is.

De vijfde onderzoeksvraag focust op discussiegmepearin rollen
geimplementeerd werden en peilt naar het verschil kennisconstructie
gereflecteerd in bijdragen van studenten met rollergeleken met studenten
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zonder rollen in de pedagogische setting. In herde hoofdstuk geven de
resultaten aan dat enkel de rol van samenvattesigaificant positief effect heeft
op de kennisconstructie. Berichten van studentehn amelere rollen (starter,
moderator, theoreticus en brononderzoeker) vetsphihiet significant van

bijdragen van studenten zonder rollen wat betrefiileaus van kennisconstructie.

Onderzoeksvraag zes onderzoekt de relatie tussémrdgsconstructie en de
activiteiten, die beiden in die berichten gerefect worden. Meer bepaald werden
in hoofdstuk 4 verschillende activiteiten geideogiérd die gerelateerd zijn aan de
rollen (zoals samenvatten, modereren, introducexam nieuwe punten,
bediscussiéren van theorie en nieuwe bronnen) ateddy op het bestuderen van
hun impact op de kennisconstructie. De resultateen aan dat berichten gericht
op theorie, inhoudelijk modereren en samenvattgnifséant hogere niveaus van
kennisconstructie reflecteren.

De zevende onderzoeksvraag controleert of de @aststudenten in de
pedagogische setting een adequate inschatting kRunmeken van hun eigen
kennisconstructieprocessen. Naar analogie met deledenderzoeksvraag,
controleren we of de studenten in staat zijn om hiveaus van kennisconstructie
goed in te schatten door ze te vergelijken met eanglyseerde niveaus van
kennisconstructie. De resultaten vermeld in hootd€ tonen in dit verband aan
dat de studenten onderschatten hoe vaak ze inferrdaten en vergelijken.
Daarnaast overschatten ze het voorkomen van bgdratie gericht zijn op het
exploreren van onenigheid, het onderhandelen cetekbnisgeving, het evalueren
van samen geconstrueerde kennis en het bereikenovareenstemming en
toepassen van samen opgebouwde kennis.

De achtste onderzoeksvraag was gericht op het raelea van de
toegevoegde impact van zelfevaluatie bovenop dedattie van rollen op de
kennisconstructie in de discussiegroepen in degmesche setting. De conclusie
in hoofdstuk 6 geeft aan dat de introductie van @&amtal zelfevaluatiemomenten
geen significante positieve impact op of toegeveegdarde heeft bij de sociale
kennisconstructie in de asynchrone discussiegroepen

Hoofdstuk 7 bestaat uit een algemene discussie oelusie waarin de
resultaten die doorheen de vorige hoofdstukken everdepresenteerd, kort
samengevat en met elkaar in verband gebracht worligemeen kunnen we
concluderen dat de introductie van rollen een swike aanpak is om
discussiegroepen te structureren en om samenwerleneth en het samen
construeren van kennis te stimuleren. Niettemindivopgemerkt dat het doel van
het structureren niet uit het oog mag worden verloRollen mogen niet worden
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gebruikt met het doel om taken te verdelen zodadestten individueel kunnen
werken zonder met elkaar in interactie te tredetegendeel, het doel moet net zijn
om het samen kennis construeren te stimuleren.

Verder worden de beperkingen van de studies besprek worden suggesties
voor verder onderzoek geformuleerd. De beperkingen suggesties zijn
gerelateerd aan de specifieke settings, studenteateurlijke omgevingen, alsook
aan het bestuderen van processen van kenniscdiestride keuze voor
contentanalyse en het model van Gunawardena eagdeemethodologische
technieken. Vervolgonderzoek kan verder ook meedegroep focussen, andere
vormen van structuur implementeren, rekening houdenindividuele verschillen
en de procedure voor zelfevaluatie optimaliseren.

Verder wordt een aantal praktische implicaties wdnverbonden aan de
resultaten van het onderzoek gerapporteerd in iefpchrift. Het hoofdstuk
eindigt met de conclusie dat dit proefschrift eantal belangrijke vragen over de
impact van de introductie van rollen op kenniscartdie heeft beantwoord en dat
de weg nu open ligt voor toekomstige onderzoekepraktijken die verder zoeken
naar optimale instructiestrategieén.






