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10In this issue of ijCSCL, a number or core or classical problems are addressed. What I mean by
11classical problems or themes involve how collaborative efforts emerge and become constitut-
12ed. To work together, we need to orient ourselves to the other participants in dyads, in small
13groups, and in larger communities, as well as to the resources at hand. The computational
14environment in which collaboration occurs should, in principle, support the goals of Sharing
15and building common ground. When we talk about sharing, we often have a number of
16assumptions about what this means. Do we mean just the sharing of experiences, or some
17degree of overlap of mental models or states? Do we mean the sharing of deep cultural patterns
18anchored in life worlds, or just having people with a common background in the same groups?
19The meanings of sharing, common ground, or intersubjectivity obviously differ according to
20the theoretical lenses and epistemological position one takes. However, it is also an empirical
21phenomenon that we need to examine. Even if interpretations of data are partly dependent on
22the theoretical assumptions involved, sharing the results and how data are analyzed is
23important.
24The other main theme in this issue is how social interaction and collaboration involve
25multiple aspects, such as emotional, cognitive, and social dimensions, and how these become
26worked upon in tasks and in problem solving. Emotions and identities obviously play an
27important role in collaborative learning. The question then becomes how these are conceptu-
28alized and investigated, and what role or function they play when students work face-to-face or
29interact through asynchronous chat environments. Emotions are gradually being seen as
30creating some of the conditions for a particular type of engagement or motivation. However,
31emotions are also a part of the social interaction and cognitive work that is at stake for the
32participants, which means that one needs to study how emotions contribute to and are co-
33constituted with the cognitive and social aspects.
34Identities or identification can be seen as a part of how individuals position themselves in a
35group or a community. When working with a particular task, students can choose to participate
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36in many different ways, which gives their peers a sign as to how they want to be perceived and
37how they want to participate. In formally defined groups, students can perform different
38functions with regard to coordinating, mobilizing, and sharing content and creating summaries.
39In more open chat environments, students can position themselves as very motivated partic-
40ipants, with a high frequency of epistemic contributions, or as modest participants or even
41lurkers. By using particular signs and words, students build up a social position within the
42group. We can say that identities are also strongly related to the motives for participating.
43Positioning in dialogues is often based on subtle cues that are created in the collaboration turn
44by turn.
45The last theme in this issue addresses group formation and group performance. Although
46the CSCL community has a strong interest in the relation between group formation and group
47performance, we have published few contributions in this area. As more and more advanced
48machine learning techniques and CSCL tools are used in higher education courses, we can
49expect these studies to bring new insights to the field. We know that students need to
50collaborate because many of the problems of today and tomorrow are dependent on teams
51that can solve complex tasks together. Many international agencies have chosen to highlight
52collaborative problem solving as one of the most important skills in the 21st century.
53Measuring group composition and individual and group performance implies the use of new
54methods and techniques in the CSCL community.
55The four articles published in this issue reflect the diversity of the field. They include
56qualitative studies that analyze the relationships between cognitive aspects of collaboration,
57participants’ use of language, and the importance of identification in the social and cognitive
58work that students undertake. One of the articles analyzes group performance and learning
59outcomes in an e-learning setting, while another adds new insights about the importance of
60shared knowledge in mutual modeling.
61The papers published in this issue provide new insight into:

62& How group emotion functions in argumentation;
63& How identification is part of knowledge construction, and what role it plays in the
64intersection between the personal and the social;
65& How we can predict group performance based on advanced machine learning techniques;
66and
67& Whether we need to revise assumptions about common ground and the role it plays in
68mutual modeling.

69The articles:

70Social, cognitive, and emotional dimensions of arguing to learn

71Argumentation in CSCL is one of the core areas to which many scholars in the community
72have contributed. Different perspectives on argumentation and learning become connected and
73conceptualized in this area (Andriessen and Baker 2014). Studies on argumentation have been
74conducted for a long period of time in philosophy and language studies. In the formulation of
75arguments in the classroom or other learning environments, the connection between argumen-
76tation and learning is crucial. Argumentation is perceived as an advanced practice that involves
77knowledge, skills, and socio-emotional stances that need to be cultivated over long stretches of

S. Ludvigsen

JrnlID 11412_ArtID 9236_Proof# 1 - 17/05/2016



U
N
C
O
R
R
EC
TE
D
PR
O
O
F

78time. Given that collaborative argumentation draws on multiple perspectives, examining which
79aspects are included empirically and what functions they can have is important.
80The first article, “Group Emotions: The Social and Cognitive Functions of Emotions in
81Argumentation” by Claire Polo, Kristine Lund, Christian Platin, and Gerald P. Noccolai,
82addresses the socio-emotional aspects of collaboration and how they are related to cognition.
83The social, emotional, and cognitive dimensions are often conceptualized as interrelated.
84However, it is seldom that all three dimensions are considered in a single empirical analysis.
85This paper focuses on how the three dimensions are related. The analysis explores argumen-
86tation and collaboration from a linguistic perspective and relates the insights back to the CSCL
87field. The empirical part of the study involves two case studies.
88The article position itself in relation to the literature on argumentation and collaborative
89learning with the purpose of identifying how emotions are considered in these types of studies.
90The discussion of the literature considers how emotions are included in studies, with regard to
91focus, method, and object. Additionally, studies examine emotions and how they can be
92considered individual resources or emerge as part of the collaboration. Emotion might be seen
93as hampering collaboration, and one might need to develop tools for creating awareness and
94regulating emotion as part of the collaborative efforts. A key concept is the tonality of the
95discourse objects, which influence how participants choose to put forward an argumentative
96claim. The review especially emphasized the three concepts in Mercer and colleagues’ work:
97cumulative, disputational, and exploratory talk. The cumulative and disputational talk is not
98seen as especially productive for learning, while explorative talk creates conditions for seeing a
99problem from different perspectives, changing assumptions, moving a line of argument in new
100directions, which can all contribute to productive learning for the students involved.
101The empirical cases reveal that emotion can be connected to types of talk. For example,
102low-intensity emotional framing is usually related to cumulative talk, and disputational talk is
103often characterized by high-intensity emotional framing; but there are many interactional
104phases that can’t be classified according to these types of talk. Hence, talk varies from
105cumulative to exploratory on a continuum.
106The model that the authors propose is interesting, and other CSCL researchers could use
107this model as a framework for analyzing how social, emotional, and cognitive functions
108interrelate. This does not mean that they are equally important in an interactional sequence.
109Polo et al. argue that we need to see emotions as part of the ongoing cognitive efforts and make
110participants aware of how social roles are affected by emotion and how participants need
111scaffolds that help regulate the collaborative efforts. The practical implication can be to
112develop and design collaborative learning that recognizes that emotional aspects are often at
113stake when participants are expected to collaborate in ways that lead to new understanding of
114difficult and complex conceptual concepts.

115Learning as a personal, social, and collective experience

116The socio-cultural perspective is one of the three perspectives on learning that is foundational
117in CSCL. One can find a number of contributions that emphasize how the collective aspects of
118learning and dialogues contribute to such formations. In addition, many previous studies,
119including the editorial of Stahl (2015), argues that we need to analyze data on different social
120and cultural levels (e.g., Damsa 2014). Specifying how individuals contribute and participate is
121equally important. This goal can be achieved by choosing a level of description for the analysis
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122in which each participant’s contribution becomes specified as a part of the socio-cultural
123context (Enyedy et al. 2015).
124In the second article, “Cultural Ways of Constructing Knowledge: The Role of Identities in
125Online Group Discussions,” Murat Öztok takes a distinctly socio-cultural perspective. He recog-
126nizes that knowledge construction is a process of collective thinking, but also that we need to
127understand how participants make use of identification categories as part of the sense-making and
128knowledge construction. By identification categories, Öztokmeans that individual participants play
129out their identities as part of collaborative efforts. Identities, or identification, can be manifested in
130collaboration in different ways and function as a resource in the knowledge construction of an
131individual and as part of the collective efforts in groups or larger collectives.
132The broader context of the insights this article gives is the discussion within the socio-cultural
133perspective of how the social and personal are related to each other. This has also been a topic in
134previous CSCL research (e.g. Arvaja 2012). Öztok argues that the concept of identification can help
135us understand how personal perspective and the shared meaning of the collective knowledge
136involved becomes related and connected. The concept of identity has been central in the social-
137cultural field, but few studies have addressed this phenomenon at the interactional level. Identity is
138also a concept that has been influential in areas of social sciences (psychology, sociology, and
139anthropology) and in the humanities (philosophy). For instance, Cress (2005) showed that CSCL
140tools can have affordances to activate either personal or social identities.
141Empirically, the author uses an interaction-analysis model, which includes five phases of
142interaction that make it possible to capture how identities are displayed in the threaded
143interactions within a CSCL environment. The study is categorized as a case study, which
144can provide in-depth insight about a specific phenomenon. The data is selected in order to
145illustrate how identification is played out. The content in the case study is from the field of
146education – theories and frameworks for online education from a large North American
147research university. The participants that are analyzed are carefully presented.
148The three cases analyzed indicate an interesting variation with regard to how participants
149use identification and how this positioning affects the discourse in specific sequences and, over
150time, the trajectory of the participation. The participants also make use of different identity
151markers in their trajectories. The use of multiple identifications is an interesting result and
152important to follow up on. The relationship between multiple identification and knowledge
153construction is important. This study by Öztok shows that the identification is closely related to
154how and what knowledge the students construct.
155A hypothesis that grows out of this work is that identification can be associated with
156epistemic agency. The complexity of ideas is dependent on how students engage in activities,
157which implies how they can execute their epistemic agency. This article adds specification on
158how individuals perform actions as part of socio-cultural settings and how their knowledge
159construction is intertwined with other participants and the tools present in these settings. The
160identification of how a participant acts within socio-cultural settings gives us new insights
161about how participants position themselves in CSCL settings.

162Group Co006Dposition and group performance

163The formation of groups in CSCL has been an important theme. Studies have analyzed how
164small groups or teams work together in efficient ways (Isotani et al. 2009; Siqin et al. 2015). A
165major challenge is relating automatically generated group formation to group efficacy. To do
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166so, one needs advanced tools for analyzing and matching students in groups, as well as
167statistical measures that can capture both individual and group performance (Cress 2008).
168The third article, “Quantitative Approach to Collaborative Learning: Performance Predic-
169tion, Individual Assessment, and Group Composition” by Ling Cen, Dymitr Ruta, Leigh
170Powell, Benjamin Hirsch and Jason Ng, addresses a central question in CSCL research. The
171issue at stake here is how one can measure and predict how groups perform based on group
172participants’ interactions and group composition. This article aims to identify effective group-
173ing mechanisms and to predict group outcomes. The design goal is the implementation of
174efficient interaction patterns in CSCL systems and the analysis of what motivates students to
175collaborate and perform academically in dynamic settings.
176The empirical settings for the work include courses in higher education, completed over one
177semester. The content of the courses were Molecular Biology Engineering and Freshman
178Engineering Design. The analysis builds on two strands of research: education data mining and
179CSCL. An important part of the review is the description of the complexity involved in
180collaborative efforts. Inspired by the work of Cress (2008) which argues that in CSCL
181research, the analysis needs to capture both individual performance outcomes and group
182outcomes, the authors perform analyses that capture both.
183The review of studies in educational data mining and CSCL create a rather complex view of
184indicators for group performance assessment. Based on a critical discussion of different
185alternatives, the authors developed a set of indicators for predicting group performance. The
186empirical analysis shows that it is possible to predict the group’s performance based on
187advanced machine-learning techniques. Today, these techniques are mature enough to be used
188to support group performance and group composition. The contribution of this paper for the
189CSCL community is that the authors are able to show, through a quantitative definition of
190collaboration synergy, a direct measure of the deviation between average individual perfor-
191mance expectation and the actual group assessment. The synergy in the groups depends on
192students’ high diversity of skills, on equal distribution of workload, and on high concurrency
193of interaction among the participants in the group. It would be very interesting if the results can
194be replicated in other domains and with other student cohorts.

195Shared understanding and mutual modeling

196Concepts and phenomena such as intersubjectivity, common ground, group cognition, shared
197understanding and scripts are at the core of CSCL research (Stahl 2006; van de Sande and
198Greeno 2012; Fischer et al. 2013). When collaboration is at stake, sharing and coordinating
199“something” is important for the execution of actions. Sharing should be seen as a process and
200something that emerges, but it can also be seen to include articulated aims and goals and as
201involving stable socio-cultural patterns that participants have appropriated. Participants come
202to an activity and task with different mental models. When working on a common task their
203intuitive or more elaborated models need to be coordinated. To understand how another person
204thinks and reasons is dependent on a number of factors like creating a common understanding
205of the problem, changing perspectives, and building on other participants’ ideas. Emphasizing
206the mental level of cognition as a part of building common ground for actions is important
207within many theoretical frameworks.
208In the article “The Symmetry of Partner Modelling” by Pierre Dillenbourg, Séverin
209Lemaignan, Mirweis Sangin, Nicolas Nova, and Gaëlle Molinari, the problem of collaborative
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210tasks, degrees of shared understanding, and mutual modeling are addressed. This contribution
211focuses on two classical problems in the CSCL field: cognitive modeling and the achievement
212of common ground. First, the authors review and discuss how common ground is conceptu-
213alized from different perspectives, and then they explore the problem of representing a model
214for a partner in the collaboration. The central question here is: Does the quality of the partner
215model depend on the modeler’s ability to represent his or her partner?
216The study reports on five experiments in which participants are engaged in collaborative
217problem solving. The tasks in the five experiments vary in their importance and in how
218difficult it is to build accurate models. The review of shared understanding shows what it can
219mean for two participants to develop a common ground differently. This can be due to
220disparities in theoretical assumptions or what is included in the phenomenon when it is
221described and analyzed. When we assume that it is the same phenomenon that different
222research traditions want to understand and explain, we might start to ask other questions.
223The question that Dillenbourg et al. raises concerns how shared understanding is built and
224achieved. This question is at the heart of CSCL research, related to the design of collaborative
225tasks and the analysis of participants’ performance in specific settings. The partner modeling is
226defined as the process of interpreting one’s partner’s mental states. The authors emphasize the
227bi-directional character of the model. What is especially interesting in this contribution is the
228development of a formal notation for mutual modeling. The formal notation is used as a tool
229for this paper in particular.
230The starting assumption for the work of Dillenbourg et al. is that partner modeling is an
231individual skill, and that such a skill can be improved by using awareness tools. The finding is
232interesting since it partly contradicts the hypothesis. The quality of the modeling emerges
233through the task and is sensitive to the awareness of tools and to media richness in the
234environment. In several, but not all of the experiments, the symmetry of mutual models in
235the dyad seems to be crucial.
236The article raises and contributes to a number of imperative issues in the CSCL community,
237including how we understand and conceptualize shared understanding, how we interpret and
238measure such a phenomenon, and next steps for advancing research on mutual modeling.
239
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