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Grand Challenge Problem 2: Adaptive awareness for social regulation of emotions in online collaborative learning environments
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ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Students' ability to understand and manage emotions in self and others plays an important role in the success of collaborative learning [START_REF] Järvenoja | Emotion control in collaborative learning situations: Do students regulate emotions evoked by social challenges[END_REF][START_REF] Lajoie | The role of regulation in medical student learning in small groups: Regulating oneself and others' learning and emotions[END_REF][START_REF] Lavoué | Reflection-in-action markers for reflectionon-action in computer-supported collaborative learning settings[END_REF]. In online learning environments, the use of new social media technologies (blogs, forums, wikis, social networking sites, etc.) facilitates connections between learners, but may also introduce new communication challenges. Moreover, the access of emotional cues (e.g., interest, workload, stress, anxiety) is reduced in such environments. Online collaborative learners may therefore experience difficulties in evaluating their partners' emotions and adjusting their behavior in response. A lack of emotion awareness among online learners may have a detrimental effect on collaboration and learning [START_REF] Eligio | Emotion understanding and performance during computer-supported collaboration[END_REF]. It may also lead to inappropriate or even dangerous social behaviors such as cyberbullying. This project aims at substantially improving learning effects with social media through the use of adaptive emotion awareness technology [START_REF] Chanel | Assessment of computersupported collaborative processes using interpersonal physiological and eye-movement coupling[END_REF][START_REF] Ringeval | On the influence of emotional feedback on emotion awareness and gaze behavior[END_REF] designed to support students' emotional regulation in online groups.

Problems of the European Education System Addressed, and Long Term Benefits for Society

The increasing use of social networking sites introduces new social problems such as cyberdisinhibition and cyber-bullying that interfere with school and learning. Such problems are based on failure to address the development of socio-emotional skills in school curricula. A new pedagogy is needed that is based on self-regulated, experiential learning in groups where learners are supported to achieve a deeper understanding of self in relation to others. In order to contribute to the goal of building emotion-centered learning programs, research should focus on the investigation of how awareness tools can be adapted to support the social regulation of emotions in online learning contexts [START_REF] Molinari | Emotion feedback during computer-mediated collaboration: Effects on self-reported emotions and perceived interaction[END_REF].

Main Activities to Address the Grand Challenge Problem

There will be five main activities:

1. Selection of a population of learners involved in online collaborative learning experiences. An assessment will be conducted targeting learners and groups of learners with emotional regulation problems.

2. Investigation into the role of emotions in online social learning environments. The output will be a range of emotions identified as playing a significant role in the success of collaborative learning.

3. Development of methods to identify learners' emotions in real time during online collaborative learning. These methods will be based on a multimodal dynamic analysis approach including signals from users (e.g., facial expression, speech, eye movements, physiological data) and contextual information. A focus will also be on how co-learners' emotions evolve over the course of their interactions.

4. Development and implementation of adaptive emotion awareness systems. To be efficient, they should promote the sharing of emotions identified as beneficial to collaborative learning at the proper time during interaction.

5. Evaluation process of systems developed in (4) and with participants selected in (1), using the following criteria: users' acceptance; capacity to enhance mutual emotion awareness and collaborative learning; capacity to help students deal with emotional issues in online social learning environments.

Timeframe for the Grand Challenge Problem

The proposed Grand Challenge Problem could be solved in a timeframe of 4 years: 6-12 months for Activity 1 (Year 1), 24 months for Activity 2 (Years 1-2), Activity 3 (Years 2-3), Activity 4 (Years 3-4), and 12 months for Activity 5 (Year 4).

Measurable Progress and Success Indicators:

1. Development and validation of models for the investigation of the dynamics of emotions and their regulation in computer-supported collaborative learning (CSCL) contexts.

2. Development of adaptive emotion awareness systems for various types of CSCL environments, implementation of studies to assess their acceptance and usefulness in laboratory and authentic settings.

3. Higher emotion awareness, better collaborative processes, and learning outcomes in CSCL settings.

4. Development of a methodology for the assessment of skills for social regulation of emotions in online learning contexts, development of emotion-centered learning programs.

5. Development of an interdisciplinary research community working on awareness tools for regulation of emotions in CSCL. 

Attraction of Funding

  Interdisciplinary European projects funded under the European Commission (e.g., H2020-ICT, Lifelong Learning Programme such Comenius, Erasmus, or Grundtvig); COST (European Cooperation in Science and Technology) fund for covering the cost of networking activities; National funding, e.g., Swiss National Science Foundation (SNSF), French National Research Agency (ANR); Funds for applied R&D, e.g., Hasler Foundation in Switzerland which supports educational, research, and innovation projects where the aim is to promote the development of ICT or innovative applications of ICT.