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Abstract: We describe an exploratory study on the use of markers set during a synchronous 

collaborative interaction (reflection-in-action) for later construction of reflection reports upon 

the collaboration that occurred (reflection-on-action). During two sessions, pairs of students 

used the Visu videoconferencing tool for synchronous interaction and marker setting 

(positive, negative or free) and then individual report building on the interaction (using 

markers or not). A quantitative descriptive analysis was conducted on the markers put in 

action, on their use to reflect on action and on the reflection categories of the sentences in 

these reports. Results show that the students (1) used the markers equally as a note-taking and 

reflection means during the interaction, (2) used mainly positive markers both to reflect in and 

on action; (3) paid more attention in identifying what worked in their interaction (conservative 

direction) rather than in planning on how to improve their group work (progressive direction); 

(4) used mainly their own markers to reflect on action, with an increase in the use of their 

partnersÕ markers in the second reflection reports; (5) reflected mainly on their partner in the 

first reflection reports and more on themselves in the second reports to justify themselves and 

to express their satisfaction.  

!

"#$%&'() D!!cooperative/collaborative learning; computer-mediated communication; distance 

education and telelearning 
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1. Introduction 

Computer-Supported Collaborative Learning (CSCL) research has shown the need to 

scaffold collaboration so as to ensure that learners benefit from working together 

(Dillenbourg, 1999). In the CSCL field, the awareness approach is used to support 

collaborative learning by monitoring and regulating the interaction between learners. This 

approach is technology-based, and consists of providing information about group membersÕ 

knowledge, emotions, actions and interactions during collaborative learning (e.g. Molinari, 

Chanel, BŽtrancourt, Pun, & Bozelle, 2013; Sangin, Molinari, NŸssli, & Dillenbourg, 2011). 

Such awareness information is supposed to help learners reflect on how they work together 

and understand how to improve their group performance. Within the awareness approach, 

there are still few tools designed to encourage learnersÕ reflection during (Òreflection-in-

actionÓ) as well as after their interaction with their partners (Òreflection-on-actionÓ) (Schšn, 

1987). 

In this paper, an exploratory study is reported in which students in Psychology used 

the Visu tool Ð which is a tool for both reflection-in and on-action Ð in CSCL settings. Visu is 

a web videoconferencing platform (BŽtrancourt, Guichon, & PriŽ, 2011) that allows 

participants to take notes and report their feelings about their interaction with their partner at 

any time during remote synchronous collaboration. More precisely, in this study, students 

could take notes using two types of markers: emotional markers to express either negative or 

positive feelings about the way they collaborate; and non-emotional markers to provide any 

other types of comments on the on-going activity. Visu also provides students with the 

possibility to later review the traces of their groupÕs work (audio/video recordings of the 

interactions, as well as self and partnerÕs markers with their associated notes). Such review 

can lead to the production of self -reflection reports, as in this study.  

This paper focuses on studentsÕ reflection processes regarding their remote 
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collaborative work. More particularly, we are interested in the way they used the markers and 

the associated notes their partner or themselves did create during synchronous interaction 

sessions, to individually reflect upon the quality of their collaboration after it had taken place. 

In this study, students were organized in dyads, and each dyad was involved in two 

consecutive synchronous CSCL sessions. After each of these sessions, students were asked to 

individually produce a reflection report. They were instructed to organize their reports into 

two parts, a retrospective part in which they had to describe their perceptions regarding the 

quality of the interaction they just had with their partner, and a prospective part in which they 

had to think about how to improve their work as a team.  

The general research objective of this study is to describe the use of oneÕs own- and 

partnerÕs emotional and non-emotional markers Ð that are set during interaction to take notes 

and reflect on the collaborative learning process (reflection-in-action) Ð in later reflection-on-

action. More precisely, our questions are: what kinds of markers (emotional or non-

emotional) did students use to reflect-in-action while interacting with their partner? What 

kinds of markers (emotional or non-emotional, own or partnerÕs) did students use to reflect-

on-action when building their self-reflection report after collaboration? What kinds of 

reflection-on-action processes (retrospective processes, e.g. evaluation, causal attribution, 

affective reactions) and prospective processes (e.g. task analysis, motivational beliefs) Ð see 

(Zimmerman, 2002) Ð were related to the use of emotional and non-emotional markers as well 

as to the use of own- and partnerÕs markers? To what extent did such reflection processes vary 

from the first synchronous CSCL session to the second with the use of the different types of 

markers? 

In Section 2 we define the theoretical background of this research as well as the 

existing tools and platforms used to support reflection processes in CSCL settings. Section 3 

deals with the Visu platform, which provides collaborative learners with the possibility to 
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self-report what they are experiencing during interaction, including cognitive and affective 

information about themselves, their partner and the group as a whole. In Section 4 we present 

the study we conducted in an ecological context, namely during the Educational Psychology 

Course of the Bachelor of Science in Psychology at the Distance Learning University 

Switzerland. We finally sum up the main results of this study and present our future works. 

 

2. Related Background 

2.1. Theoretical Framework for Analyzing Reflection in CSCL  

Regulation in CSCL. Although there is a growing body of research that focuses on 

socially shared metacognition and regulation e.g. (Iiskala, Vauras, Lehtinen, & Salonen ,2011; 

JŠrvelŠ & JŠrvenoja 2011), we still know little on how learners regulate and reflect upon their 

own activity, their partnerÕs activity as well as their group activity in CSCL settings. 

Regulation is defined as controlled processes through which thoughts, emotions, strategies, 

and behaviors Òare oriented to attaining goalsÓ (Zimmerman, 2002). Regulation processes 

have proved to be important for successful collaborative learning (JŠrvelŠ & JŠrvenoja, 2011). 

They occur mainly in episodes when collaborating partners are confronted with conceptual or 

relational difficulties, and their role is either to facilitate or to inhibit representations and 

activities (Iiskala et al., 2011). Individuals can engage in three types of regulation processes 

during collaborative learning tasks. First, they can individually reflect upon how to regulate 

their learning processes and outcomes (self-regulation). Second, they can reflect upon how to 

help and support their partners in their learning (other-regulation). As pointed out by 

JŠrvenoja (2010), although other-regulation is beneficial to the whole group, it can be viewed 

as a form of individual regulation as it may be used (at first) for personal goals. Third, 

regulation and reflection can also be co-constructed processes (shared regulation): learners 

can discuss and develop together common strategies to control their group activity and the 
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learning challenges they face during interaction.  

According to Van der Puil, Andriessen, and Kanselaar (2004), regulation processes in 

collaborative learning situations can take two directions: conservative or progressive. In the 

conservative direction, regulation can be seen as a Òlooking-backwardÓ process through which 

group members reflect on what was right or wrong with their working relationship (social 

regulation) as well as with the way they shared and negotiated knowledge (cognitive 

regulation). In the progressive direction, regulation is viewed as a Òlooking-forwardÓ process 

through which collaborators pay attention on how to achieve the learning task goals in the 

future. Van der Puil et al. (2004) also showed that the way group members regulate their work 

could be dominated by conservative forces; in such cases, they would be mainly focused on 

repairing the relation, relegating to a second plane the learning and task goals.  

Reflection as a regulation process. Reflection is considered as one phase of regulation 

in the models proposed by Pintrich (2004) and Zimmerman (2002) to describe self-regulated 

learning (SRL). More precisely, reflection refers to cognitive and affective processes that take 

place once the overall task or part of the task has been completed. In this phase, learners 

assess the quality of work being performed (evaluation), and try to explain successes and 

failures (causal attribution). They also positively or negatively react to such attributions 

(affective reactions). They can affectively react to the collaborative situation, by expressing 

different levels of satisfaction (satisfaction/affect), protecting the feeling of competence or 

proposing adjustments and changes in behavior necessary to succeed (adaptive/defensive 

decisions). In CSCL settings these reflection processes (evaluation, causal attribution, 

satisfaction/affect, adaptive/defensive decisions) can be individual or collaborative, and may 

focus on oneself, the partner, the group, the task or the context. Reflection is considered as 

crucial for learning as it helps individuals to internalize and reconstruct what they have 

(socially) learned, and to transfer their knowledge and skills.  
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Both SRL models (Pintrich, 2004; Zimmerman, 2002) also identified two other phases 

of regulation, namely the forethought and performance phases. The forethought phase refers 

to processes that are carried out in preparation for the task. In this phase, learners analyze the 

task (task analysis), establish goals (goal setting) and plan strategies to achieve them (strategic 

planning). They also activate motivational processes (motivational beliefs) such as efficacy 

and task interest/value beliefs. The performance phase refers to processes that occur during 

the task. In this phase, learners actively keep track of the progress of the task, and activate 

strategies to maintain their concentration and motivation. The monitoring and control 

processes in PintrichÕs (2004) model are included in the performance phase described in 

ZimmermanÕs (2002) model. As for reflection processes, one may expect that processes 

involved in the forethought and performance phases (i.e., task analysis, motivational beliefs, 

monitoring, control) can be self-regulated, other-regulated or socially shared-regulated 

learning processes. Finally, SRL models assume that in each phase (forethought, monitoring, 

control, reflection and reaction) the activities of regulation concern four aspects of learning: 

cognition, motivation/affect, behavior and context (Pintrich 2004).  

In both PintrichÕs (2004) and ZimmermanÕs (2002) models Ð see also (Kolb, 1984) Ð 

SRL processes occur in a cycle in which individuals first act, then reflect back upon their 

experiences, assimilate their reflections in a theory and deduce implications for future actions 

from that theory. In other words, in these models, self-regulation phases are time-ordered: 

reflection happens after the performance, and before planning and goal setting. Schšn (1987) 

assumed, however, that reflection can occur both during (and in) the task being performed 

(reflection-in-action) and after the task, e.g. when mentally replaying it (reflection-on-action). 

According to Schšn (1987), reflection-in-action is a process activated when something 

different, unusual or even inappropriate suddenly happens and claims attention. Real-time 

adjustment and modification of actions can then arise from reflection-in-action. Boud, Keogh, 
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and Walker (1985) described reflection-on-action as consisting of three elements: (a) going 

back to a past experience; (b) re-evaluating it in the light of current insights and knowledge, 

and with particular focus on its emotional aspects; and (c) deriving new perspectives for 

future activities from this evaluation. These elements are quite similar to those included in the 

self-reflection loop described in SRL models through which learners regulate their learning 

behavior based on cognitive judgments, affective reactions and task/context evaluations 

(Pintrich, 2004). The outcome of reflection-on-action can be therefore cognitive, affective 

and/or behavioral, including the planning and implementation of changes. 

Emotional and non-emotional markers for reflection. In the present study, we 

analyzed how learners used markers both during two synchronous interaction sessions and 

after each session to build an individual reflection report about their collaborative work. 

During synchronous sessions, markers could be used to take notes and underline relevant 

information shared between learners during interaction (attention/note-taking markers), but 

also to reflect upon the on-going work (reflection-in-action markers). Two types of markers 

were distinguished in this study, namely non-emotional markers (free markers) and emotional 

markers. Emotions experienced in individual and collaborative learning settings can be either 

positive or negative, and focus either on the learning activity or on learning outcomes 

(Pekrun, 2006). According to cognitive appraisal theories, emotions in learning are described 

as the result of evaluation based on different criteria such as the perceived level of control 

over the task, or the perceived value of the situation (Pekrun, 2006; Scherer, 2005). Emotions 

are recognized as having considerable impact on cognitive, motivational and regulatory 

processes involved in learning (DÕMello, & Graesser, 2012; Kort, Reilly, & Picard, 2001; 

Pekrun, 2006). Moreover, collaborative learning experience is characterized by continuous 

fluctuations of emotions within and also between learners. In CSCL settings, learners benefit 

from being aware of what their collaborative partners feel during interaction. Learners that 
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communicate their emotions to each other are more likely to build on their partnerÕs ideas and 

to interact together in a transactive way (Molinari et al., 2013). In the present study, we 

decided to give learners the possibility to use positive and negative markers, since those 

emotional markers could facilitate learners in their evaluation processes and in identifying 

successes and failures during their interaction. 

After each interaction session of the present study, the markers and their associated 

notes could be used as Òanchor pointsÓ for learnersÕ individual reflections on the quality of 

their collaboration (reflection-on-action markers). We used ZimmermanÕs (2002) model as a 

framework to analyze the content of self-reflection reports. More precisely, sentences in the 

reports were analyzed as referring to either the reflection phase (evaluation, causal attribution, 

satisfaction/affect, adaptive/defensive decisions) or the forethought phase (goal setting, 

strategic planning, efficacy beliefs, outcome expectations, task value, interest and goal 

orientation).  

2.2. Computer Tools for Reflection in CSCL 

Students can reflect on individual or collective experiences, Òin isolation or in 

association with othersÓ (Boud et al., 1985, p. 19). Different types of computer tools can 

support reflection processes: feedback tools, group awareness tools, and regulation tools. In 

this section, we study these tools according to three characteristics of the Visu platform we 

used for our study (see section 3): the subject on which the reflection is focused (self, others 

and/or the group); the time of the reflection (synchronous, i.e. reflection-in-action, or delayed, 

i.e. reflection-on-action); and the type of reflection (cognition, motivation/affect, behavior, 

and context, cf. (Pintrich, 2004)). 

Feedback tools for reflection. According to Kluger and DeNisi (1996), feedback is 

information provided to increase performance. Self and peer assessment are a form of 

feedback often used for formative assessment, and have been found to foster studentsÕ 
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reflection on their own learning process and learning activities (Dochy, Segers, & Sluijsmans, 

1999). In most of current computer-supported learning environments, the information about 

studentsÕ performance is automatically calculated and given back to them immediately after 

their learning activity. Biesinger and Crippen (2010) gave an automatic feedback based on 

studentsÕ quiz scores so as to support learnersÕ goal orientation, self-regulation, self-efficacy 

and achievement processes. They proposed two types of feedback to individual learners: 

comparison with their own prior attempts (quiz average), and comparison with the group 

(class quiz average). Zou and Zhang (2013) aimed at promoting studentsÕ self-regulated 

learning, by presenting them with the outcome of their activity (overall scores to tests, sub-

scores to each topic, percentile position). Students were also provided with a feedback on 

their self-performance and learning process so as to be able to evaluate themselves their self-

regulation strategy use. Feedback tools have also been used with other peer scaffolding tools, 

for instance peersÕ votes, annotations and notes as explicit scaffolding messages, as in the 

KnowCat platform for stimulating collaborative learning (Pifarre & Cobos, 2010).  

All these feedback tools have proven to be useful to enhance individualsÕ reflection 

during the learning activity (reflection-on-action), mainly by comparison with othersÕ 

performance. These tools are not designed to provide information on the collaborative 

processes of the group. Furthermore, the feedback focuses only on cognition, and do not 

provide information on the motivation/affect, behaviors, and context. 

Group awareness tools for reflection. In CSCL settings, it can be rather difficult for 

learners to construct a clear and precise understanding of what their partner feels, does or 

intends to do when relevant cues are missing (e.g. non-verbal: gestures, eye gaze, etc.; or 

social context-related: geographic, organizational or situational information). The absence of 

such cues can impair learnersÕ awareness about their own- and their partnerÕs activities 

(Dourish & Bellotti, 1992), social interaction and communication effectiveness (Kreijns, 
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Kirschner, & Jochems, 2003). Group awareness technologies (Buder, 2011) are designed to 

circumvent the lack of awareness information in computer-mediated collaboration. Such 

technologies aim at collecting data about usersÕ characteristics and behaviors during 

collaboration, and reflecting this information back to them. Group awareness covers the 

perception of behavioral, cognitive, and social context information on a group or its members 

(Bodemer & Dehler, 2011), and group awareness tools generally focus on one of these types 

of information. Kimmerle and Cress (2008) proposed a tool that provides behavioral 

information to the learner, such as the number of his/her contributions in comparison with that 

of other members or the whole group. Their study showed that information concerning the 

contribution behavior of individuals clearly increased their cooperation rate in comparison to 

those receiving no feedback and those merely receiving group feedback. Janssen, Erkens and 

Kirschner (2011) also showed that social information, such as participation levels during 

online discussions, can stimulate learners to participate more in online discussions and 

collaborative processes. Lajoie and Lu (2012) provided learners with a structured template for 

collaboratively constructing, annotating and sharing documents, which enhanced 

metacognitive activity and led to effective forms of co-regulation (planning and orienting). 

Cognitive information was also presented with a positive impact on learning outcomes, as in 

the Knowledge Awareness Tool (KAT) (Sangin et al., 2011) where members were shown a 

virtual representation of their peerÕs level of prior knowledge. In project-based learning, 

cognitive information focusing on the tasks to carry out according to the project and learning 

goals enhanced self-regulated learning processes (self-monitoring and self-judgment) (Michel, 

LavouŽ, & Pietrac, 2012).  

As a conclusion, group awareness tools implicitly guide learnersÕ behavior, 

communication, and reflection by presenting information on the cognitive and/or social 

behavior of the others (the learning partners) or the group. But, according to Prins, 
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Sluijsmans, and Kirschner (2006), providing group members with this information is not 

enough to positively alter their behavior. Group members also need to process this 

information and ask themselves whether they understand, accept, and agree with the feedback. 

In other words, they must reflect upon the feedback (Phielix, Prins, Kirschner, Erkens, & 

Jaspers, 2011). Group awareness tools do not provide learners with appropriate means to 

support this reflection during (reflection-in-action) and/or after (reflection-on-action) the 

collaborative activity and so be really aware of the metacognitive skills they applied.  

Regulated learning platforms in CSCL. In recent years, several platforms (set of tools) 

have been developed to provide learners not only with feedback information, but also with the 

appropriate means to reflect on this information, so as to help them adjust their goals and their 

strategy to attain them. These platforms can be named Self-Regulated Learning (SRL) 

platforms, as they support learners in all the steps of self-regulated learning processes. For 

that, they provide tools that support both reflection-in-action, by displaying information 

during the activity on the present situation, and reflection-on-action to encourage users to 

engage in delayed reflection after their activity. For instance, Study Desk (Narciss, Proske, & 

Koerndle, 2007) is composed of various learning resources, monitoring tools and tutoring 

feedback to initiate task and content-related learning activities (marking, note-taking and 

elaboration) and meta-cognitive activities (monitoring and evaluating the learning process and 

outcomes). The MetaTutor platform (Azevedo, Witherspoon, Chauncey, Burkett, & Fike, 

2009; Azevedo et al., 2012) offers an adaptive scaffolding and feedback provided by a human 

tutor or a pedagogical agent that leads to greater deployment of sophisticated planning 

processes, meta-cognitive monitoring processes, and regulation during learning. More 

specifically, some tools were developed to lead learners to express their reflection, for 

instance on the form of a reflective journal (Yang, 2010), or to explain their learning 

processes. For instance, BettyÕs Brain (Roscoe, Segedy, Sulcer, Jeong, & Biswas, 2013) 
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encourages students to produce explanations of their emerging understanding via a causal 

concept maps that allows an agent system to give them prompts. Aleven and Koedinger 

(2002) designed a cognitive tutor to enhance studentsÕ self-explanations skills by providing 

them with assistance in the form of hints on how to self-explain as well as feedback on their 

explanations. The platforms and tools we presented are used to support self-regulated learning 

processes for individuals involved in a learning activity, by providing them means for self-

reflection in and/or on action.  

A few self-regulated learning platforms were specifically developed to gain a set of 

critical skills needed to engage in and self-regulate collaborative learning experiences by 

supporting reflection on the others and on the group. For instance, Metafora (Dragon et al., 

2013) is composed of planning, reflection and discussion tools, to help groups of learners 

develop reflection on the group learning processes. gStudy (Hadwin, Oshige, Gress, & Winne, 

2010) provides students with chat tools, objects sharing, note templates and coaching to 

support three types of regulation: self-regulation, co-regulation and shared-regulation.  

However, current self-regulated learning platforms oriented towards collaborative 

contexts mostly lack social and emotional feedback. Indeed, most CSCL environments focus 

on supporting cognitive or task-related processes and limit possibilities for social or non-task-

related processes (Kreijns et al., 2003). According to Phielix et al. (2011), the absence of 

visual, non-verbal cues can cause specific communication and interaction problems since 

there are few possibilities to exchange socio-emotional and affective information. Phielix et 

al. (2011) propose a platform that combines a tool for reflection-in-action (Radar) and a tool 

for reflection-on-action (Reflector). The Radar tool presents learners with anonymous 

information on six traits on their cognitive (productivity and quality of contribution) and 

social (influence, friendliness, cooperation, reliability) behaviors. The Reflector tool is 

designed to ask group members to reflect upon their individual behavior and their groupÕs 
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past and future performance during a collaborative writing task. A positive effect of the use of 

these two tools on the level of group process satisfaction has been found. Reflector also 

encouraged participants to consider improving group performance as an explicit goal. To our 

knowledge, the platform developed by Phielix et al. (2011) is the only one focusing on the 

perceived social and cognitive behavior of the group during the two times of the reflection. 

However, the information presented to learners on the Radar tool is only related to themselves 

and not to the collaborative processes. 

As a conclusion, we observe that most of the feedback tools and self-regulated 

learning platforms have been designed to enhance learnersÕ reflection on their individual 

experiences with a focus on themselves. Only group awareness tools and a few SRL platforms 

can foster reflection on the collaborative processes with a focus on the others and the group. 

Feedback tools and group awareness tools do not provide support for learners to explain their 

performance and the learning processes and so to explicitly reflect in and/or on action. Some 

self-regulated learning tools and platforms have been specifically developed to support these 

two times of the reflection. A few of them support reflection on collaborative processes of the 

group, but they focus on the cognitive aspect and do not give information on group membersÕ 

affect and motivation. To our knowledge, the platform developed by Phielix et al. (2011) is 

the only one to focus on this aspect, but the feedback given to students is about their own 

individual behavior and not on the collaborative processes (others and/or the group). In next 

section, we present the Visu platform, which support self-regulated learning processes in a 

collaborative context, by providing learners with information on themselves, their partner and 

the group as a whole, including information on their affect and motivation. 

 

3. Visu: a tool for Synchronous and Delayed Reflection on collaborative interaction 

The Visu tool used in the present study is a video conferencing tool that allows both 



!

! "@!

reflection-in-action (by setting up markers and notes during the interaction) and reflection-on-

action (by allowing retrospective analysis of the interaction using markers and notes, as well 

as report building). The availability of positive and negative markers explicitly permits to 

reflect on emotional aspects of the experience. The capacity of the tool to record the whole 

interaction, but also to share markers fosters reflection not only on the individual, but also on 

the partner and the group as a whole. Is this section we first introduce the original design 

rationale of Visu, before describing the interface of Visu 2 and the improvements we made for 

this study. 

Visu was designed and built inside the ITHACA project1, with the objective of taking 

further existing practices for teaching live distant tutoring to FLE (French as a foreign 

language) apprentice tutors by leveraging the use of markers and recordings in video-based 

synchronous collaborative systems (Clauzel, Sehaba, & PriŽ, 2010). Existing practices aimed 

at improving online tutors' competence through reflective analysis (Guichon, 2009). More 

specifically, they were based on tutoring sessions that made use of the Skype video-

conferencing tool between Lyon and Berkeley universities. One student dyad had to prepare 

the activities and the associated material for each weekÕs French language tutoring session. 

This dyad videoconference with another dyad of foreign students was then filmed with an 

external camera, and the video was distributed to them on a DVD that they had watch and 

comment as non-guided self-confrontation (Guichon, 2009). A debriefing session was then 

held with the whole class to discuss how the interaction unfolded and reflect on their 

practices. Based upon that experience, the need was identified to build a system that would 

facilitate these practices of reflection-on-action, but also permit new ones, such as individual 

and group reflection-in-action, and easier sharing of reflections. Visu was then created as a 

videoconferencing tool with specific features that allowed to prepare interaction outlines, to 
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take notes on the interaction during its unfolding while recording the whole interaction (video, 

actions on the interface, markers and associated notes), and to reuse this recording later for 

retrospective activity (BŽtrancourt et al., 2011).  

Visu 2 evolution added numerous ergonomic enhancements, as well as several 

features such as markers and notes sharing, sharable reports building, etc. Visu 2 was used 

both for language teaching tutoring (as Visu 1, with an asymmetric relation between tutors 

and trainees), but also Ðas in the experiment we describe in this articleÐ for more collaborative 

activity. For this, we tailored the tool on aspects regarding 1/ the predefinition of two markers 

(red and green) to account for the affective/judgment dimension, 2/ the sharing of markers and 

notes between participants after the interaction to provide support for reflection on the group 

activity, and 3/ the possibility to build a report using oneÕs and other participantÕs markers and 

notes. For the sake of clarity, let us notice that there were six possibilities to reflect-in-action 

during the interaction: set up a positive marker (green); set up a negative marker (red); set up 

a positive (respectively a negative) marker with a textual note; set up a free marker with a 

note; set up a free marker without a note (of course, this latter case would just indicate a 

moment in the interaction, and be mostly useless without further explanation). 




























































