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ABSTRACT 

The article focuses on the challenge of designing an interface for a virtual class where being represented together 
contributes to the learning process. It explores the possibility of virtual empathy. Empathy is the cognitive ability that a 
person uses to project him/herself into another person’s viewpoint. How can we recreate this feeling of empathy through 
a delicate staging of location and interactions? First, how to organize the feeling of togetherness in a 3D environment 
without creating a feeling of distraction? Then, what are the tools of empathy in a mediated situation? We propose to use 
the concept of “contradictory semiotic analysis” to describe the design process that taps into visual cultures to build a 
representation and tools that support users’ empathetic interactions. The analysis of designers’ work from a semiotic 
point of view shows that they do not necessarily paint after life but play with different media and representations to build 
“remediated” situations of use. We then introduce the concept of “control room” elaborated after Manovich’s control 
panel, to describe the visual interface that supports a diversity of points of view, hence supporting mediated empathetic 
relationships. 
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1. INTRODUCTION 

Producing an e-learning platform is often motivated by the belief that a realistic environment can be an 
appropriate solution to develop a feeling of togetherness between students. But, is it the only one condition? 
Studies on 3D environments (Second Life in particular) have questioned the relevance of 3D realism to 
encourage collaboration in e-learning context first because these environments are difficult to manipulate and 
second because their focus is on browsing rather than on concentration (Dourish, 2006; Schaefer, Tatar, 
Harrison, 2010).  

Encouraging collaboration and interactions between students in professional training is one of the main 
challenges faced by teachers. In virtual context, it requires the implementation of technical and social 
mediations because the distance is not only physical but also technical, socio-cultural, socio-economical and 
educational (Holmberg, 1995, 2005; Moore, Kearsley, 2005; Jacquinot, 1993). Empathy, as the ability to 
share another person’s point of view, increases attention and improves understanding of the lesson and group 
exercises. In that context, ways to support togetherness between students and teachers in an e-learning 
environment designed for professional training are explored.  

The interplay of learning and technology has been studied in CSCW (computer-supported collaborative 
work), especially CSCL (computer-supported collaborative learning), and virtual agent in 3D environment 
research. CSCL research analyzes the nature of learning processes and the role of collaborative learning 
mediated by ICT. One of the focuses is how collaborative tools can help interactions as well as representation 
of participants (Stahl, Hesse, 2010; Stahl, 2006): “How can the analysis of interactional methods help to 



guide the design of CSCL technologies and pedagogies? This question points to the complex interplay 
between education and computers in CSCL.” (Stahl, 2006: 416).  

While these studies focus on activities and the design of tools to perform activities collectively, we want 
to explore how empathy can be supported by representation of the class as a stage. Building on the metaphor 
of the computer as a theater (Laurel, 1993), we consider that the screen is a synthetic space where 
interactions are taking place and where multiple viewpoints can be provided. We suggest that the 
contribution of media studies to the development of e-learning, is the analysis of the representations of 
presence in medias.  

In this experiment, our design question was: how can the system of representation support the feeling of 
empathy amongst participants through a delicate staging of space, people and of interactions within this 
space? How can a participant get, first, a feeling of togetherness and, second, a feeling of empathy with other 
participants? 

We first present the design challenges encountered when trying to represent a group of 15 to 30 learners 
on the same interface and to represent a team work (4 students) interface so as to foster empathy on e-
learning services designed for professional training.  

Then, we explain the design methodology based on a “contradictory semiotic analysis” made of the 
comparison with similar platforms and with other modalities of empathy in different media. Second, we 
describe the design proposition. Thirdly, we discuss the design challenges that this type of production entails 
and analyze the difficulties faced during the design process. We therefore wish to contribute to the discussion 
on design issues in Computer Supported Collaborative Learning. 

2. DESIGN QUESTIONS: EXPLORING VISUAL SOLUTIONS FOR 
EMPATHY  

This article focuses on the challenges of designing an interface for a virtual class that supports empathy. 
Empathy is based on mechanisms of information processing for an implicit communication with others and is 
the basis for intersubjectivity (Decety, 2002: 9). Empathetic phenomena are present in every interaction. 
Empathy is the simultaneous sharing of psychological states by the partners of an interaction and a cognitive 
ability to understand and internally see from others’ viewpoints. While there is no way we can actually 
trigger a psychological process, how can we at least provide the tools so that it can take place? The keyword 
here is viewpoint. Through empathy, we can actually imagine (create an image) of what another person sees 
as if we were in her shoes. If one switches from the psychological to the visual plane, the situation can 
therefore be described as managing different viewpoints during the interaction. The points of view are given 
by the actual position of the interlocutors. A person can therefore imagine the reverse shot of what she sees.  

 
The main question is how does an interface support this process of empathy? 
Two other questions are dependent:  
1) How do we adjust different viewpoints to different activities? For example how do we see each other and 
the professor and her/his slides at the same time? How do we combine a wide shot of the scene with a close-
up of the professor? How can we see students from behind and from the front at the same time? How do we 
combine a general bird eye view of the class and its activities with a focus on a student asking a question?  
2) How do we organize the feeling of togetherness in a realistic environment without creating a feeling of 
distraction?  
 

To answer these questions, we designed a probe (Gaver, 1999; Boehner, 2007) called “VUE a virtual 
class”. VUE (“sight” in French) is a virtual environment, a collaborative, immersive and synchronous online 
service for professional training. Our research team composed of designers, developers, and information and 
communication researchers (including the authors) analyzed a number of tools and graphic solutions for the 
visualization and manipulation of perspective. Combining graphic, cinematographic and 3D “grammars” that 
organize perspective, we explored how empathy is supported by a multi-modal representation of self and 
others. The probe was then tested with users to evaluate the relevance of the design choice and their 
efficiency in terms of declared empathy. 



3. DESIGN METHODOLOGY: “CONTRADICTORY SEMIOTIC 
ANALYSIS” 

To design e-learning interfaces, researchers in HCI have often set up ethnographic and ethno-
methodological analysis of face to face learning situations that developers tried to emulate in on-line platform 
(Chow, Jonas: 2010). These analyses have helped designing numerous systems. Nonetheless, this painting 
from nature/ after nature methodology can be completed by a study of already mediated forms of interactions 
and representations of interactions. Indeed, information and communication studies have shown that 
mediated systems are never a simple transposition of face-to-face situations to situations on line (Jeanneret, 
2008). The transition to a situation mediated by a device requires a chain of mediations that must be taken 
into account. Moreover, the software offers uses hypotheses in a computer program – we call them 
suggestions -, so it is very important to consider mediation at work in the transition from a face to face 
situation with to an online situation (Akrich, Callon, Latour: 2006). 

3.1 Semiotic design method: “Contradictory semiotic analysis” 

Semiotics is about meaning making. It studies how human beings make sense of their world. Starting 
from affordances in tangible environments to symbolic representations in computer interfaces for instance 
(Norman, 2002). In Peirce’s model of semiotics (Pierce, 1966) meaning making is based on literacies 
(Hoggart, 1957). In the triadic structure of the sign, the object and its “representamen” always rely on an 
“interpretant” that is both personal and social, and that qualifies our relationship to signified and signifiers. In 
this process therefore the personal past is always involved that makes us understand in some ways the object 
in front of our eyes, the situation, or the concept. We make sense of things not only because of our real life 
interactions but more and more because we can compare mediated relationships in different media, book, 
cinema, photography, or digital interface. From a semiotic point of view, as the one defended here, 
representations matter just as much as activities. The focus is on how activities are represented rather than 
performed (Almquist, Lupton, 2010). 

Designers use and anticipate this semiotic literacy when they bridge from the unknown to the known 
(Hatchuel, Weil, 2009). In design practice, the designer elaborates not only from the existing objects and 
ways of representing them, but also from the “interpretant” (Chow, Jonas, 2010). The design process includes 
hypotheses on how people interpret things, from what angle, with what references. The designed object 
embeds these hypotheses. 

 
As the team designed VUE, they realized that a virtual platform is not only a space for coordination 

between actual people. A virtual platform creates participants as actors and characters who play a role in a 
space that they animate. To address this issue, they deployed a specific semiotic methodology that we chose 
to call “contradictory semiotic analysis” and that we describe now. This methodology is based on a “dialog” 
between semiotic studies that balance the convergent effects of themes and the diverging effects of media. 
The word contradictory is borrowed from the field of rhetoric and law. It means that all information 
pertaining to a case have to be explored and presented to both parts. Each element of a case is therefore 
discussed so that contradiction can arise, supporting defendant and prosecutor diverging view points. This 
conversational side of the design process has been introduced by Schön in the Reflective Practitioner (Schön, 
1984). He shows how a designer “shapes the situation, in accordance with his initial appreciation of it, the 
situation “talks back” and he responds to the situation’s back talk” (Schön, 1984: 79). Here the expression 
“contradictory semiotic analysis” is used so as to illustrate the converging / diverging semiotic process that 
designers use to explore the expansion of a concept (here empathy) so that it can become operational in 
mediated interactions. 

This method was observed after working with the design team of VUE. It is also sustained by 
observations and analysis of design work in other research projects and design training in design and 
engineering schools. It is also supported by research trends that point out the semiotic work of designers 
(Heskett, 2002) and the place of abduction in design. 

Semiotic analysis consists in finding and analyzing recurring meanings through a corpus of texts or 
images. The formal characteristics are culturally grounded so that the analysis is able to put the signs in a 
specific time and space that contributes to their meaning.  



First, the design team of VUE - designers and social scientists - analyzed and compared e-learning 
platforms. In the designers’ work this phase coincides with a double hypothesis: first that there are recurring 
features in e-learning platforms that correspond to some of the issues of e-learning. These characteristics are 
what constitute the e-learning “genre” that they have to take into consideration. Second, people are going to 
interpret these e-learning platforms on the basis of their experiences with similar platforms or other learning 
situations and media. The designers want to make sure that they tap into this cultural background. Out of four 
existing projects they selected and focused on how students and teachers were represented. This first part of 
the method assesses the knowledge base that is relevant to the field of innovation (Hatchuel, Weil, 2009). 
This semiotic analysis pointed out a number of elements that were considered as guidelines for the design of 
“VUE”. 

The semiotic analysis focused on the following points:  
- rendering of environments,  
- representation of actors,  
- terms of interactions,  
- possibilities of multiple points of view.  

 
Table 1. E-learning Training, VIA1.  

 
 
Table 2. Dim Dim e-learning platform2.  

 
 

                                                             
1 http://www.sviesolutions.com/  
2 http://www.dimdim.com/ 



Table 3. ISL iMeeting3.   

 
 
Table 4. Adobe connect4 

 
 

As we can see on these screenshots of e-learning platforms, no interface represents the classroom as a 
whole. What is more, students are not always shown on the screen (table 2: only the teacher is present). On 
other interfaces, students are present through a line of their webcams (Table 1 and 3) or a table of their 
webcams (table 4). These design choices make it very difficult to represent all students on the screen and thus 
cannot easily contribute to a feeling of belonging to a class. In addition, these four platforms offer a single 
type of class: the conference mode. Group work or tutorials are not taken into consideration. Most platforms 
strive to strike a balance between a representation of students and working tools. Two aspects in particular 
seem to be very important. First, users are given some leeway to personalize their tools and working 
environments. Second, users are given the possibility to access two screen spaces: the virtual rendering of the 
class (either a table of webcams or a 3D environment – Second-life like — not represented here) and the 
toolbox.  

We noticed that the dispersion of avatars/users in the representations of the class made it is difficult to 
actually create a feeling of togetherness and empathy. 

 
In the second stage of the “contradictory semiotic analysis”, rather than looking at what others had done 

in the same field, the design team focused on empathy as it has been dealt with in other media. They wanted 
to see how issues of self-representation, the representation of presence and management of multiple 

                                                             
3 http://v5.islonline.com/isl-groop/overview.htm  
4 http://www.adobe.com/fr/products/connect/ 



viewpoints had been aesthetically treated. This second stage in the designers’ work targets two different 
things. They decide to innovate: they could either copy and slightly modify the previous interfaces so as to 
produce a variation of the same. Or they want to reorganize the interface and service and therefore want to 
import new features into the product. In both cases, they don’t want to lose the user, so they bank on users’ 
literacies in other media. They then chose to focus on how they could promote the feeling of togetherness and 
empathy in the interface. They therefore turned to another knowledge base on the theme of empathy to 
uncover historical systems of representation of self and others. They therefore studied how empathy was 
being dealt with in visual medias: painting, photography and film.  

In cinema, in particular, they noted that empathy means that the viewer is made to share the viewpoint of 
the character either through a first person narrative viewpoint or with medium shot (to feel closer to the 
actors, to simulate an immersion in the scene) and close-ups (to show facial emotions). But empathy is not 
only built through first person narrative. A number of other shots give the spectator a feeling that she is part 
of a group, that she can share the general view that characters have from inside the movie: the experience of 
dialog in a group can be rendered through bird eye view or ¾ shot that have all the actors visible to the 
camera (in particular to allow complicated dialog scenes between more than two people without changing 
camera position). The way the scenes and the characters are shot is not enough to provide the feeling that you 
can change viewpoints. Editing techniques in cinema (and subsequently in video and 3D world) provide 
dynamic change of viewpoints: shot and reverse-shot for example, to simulate a dialog, etc.  

While empathy is at the level of representation of people, the design team observed that togetherness lies 
at the level of representation of the atmosphere of a class, of a group working, so by the representation of 
different levels of interaction. 

The main advantage of using representations and media as a starting point is that it prevents the design to 
try and fail emulate “real life”. The exploration of media based representations helped craft alternatives that 
support experiences that cannot be lived in “real life”: to see different scenes at the same time, to be both 
very subjective and omniscient, to make ellipses in time and space, etc... 

We call this whole process “contradictory semiotic analysis” because it organizes a dialog between the 
rationales of two semiotic systems. The first analysis relies on gathering similar interfaces with allegedly 
similar purposes. It aims at digging up the characteristics of the genre. The second analysis picks up one 
characteristic and surveys other instantiation of this characteristic, regardless of purposes, or types of media. 
The process is therefore first inductive: looking at all similar interfaces to come up with the same rules, and 
patterns. Out of this first semiotic analysis, came two concepts: togetherness and empathy. The second one is 
deductive: starting from the hypothesis that empathy and togetherness are a question of viewpoints, it then 
moves on to look at what are the different instantiations of this rule in different media and situations. The last 
stage is abductive (Peirce, 1966). Abduction has been the subject of renewed interest in design to explain 
projection in the design work (Sowa, 2003; Sowa, Majumdar, 2003; McJohn, 1993; March, 1984; 
Roozenburg, 1993). In our case, thanks to the analysis of how empathy and the feeling of togetherness are 
build in particular in movies, the design team selected a number of elements from this grammar, that they 
then adapted to the e-learning interface. This is what Chow and Jonas call a “transfer” (Chow, Jonas, 2010). 
“During transfer, the sources act as signs, the new concepts are objects of signs, and the designers perceive 
the sources as denoting the objects.” This transfer acts on several levels: it works on the form of the service 
(as it recognizes similarities), on the context of the service (as it takes from one context to place in another) 
and on the underlying design principle (to share someone’s point of view). 

3.2. Design and first tests of the interface “VUE” 

In VUE the team implemented a “widget trend” and “a serious game trend”: 
1/ Widget trend: Each student can select all the elements she needs from the toolbox and can customize her 
interface. The design team selected this option in particular to address the issue of change of point of view 
and “camera like” moves. 
2/ Serious game trend: designers took the example of Second Life where students are immersed in a 3D 
realistic environment and are represented by a virtual agent. They also kept a part of the screen that is 
devoted to the choice of tools and the assessment of the situation as in most video games. 

In a co-design approach, the research team organized user tests. They gathered eight employees working 
in different fields, from 22 to 49 years old (to have different profiles). All testers worked in the tertiary sector 



or were destined for this type of occupation (two students also participated in this test). ¾ had already 
followed vocational training but no e-learning class. The test took place in three stages: the manipulation of 
the prototype of VUE, a questionnaire and a focus group.  

The tests focused on the following points: the graphic design, tools of representation and of change of 
perspective. Several fixed visual interfaces offering various perspectives of the classroom space were shown. 
The testers were asked to comment these interfaces and describe their impressions on these different points of 
view on the class. They had to comment the following four assertions: 

- “I feel comfortable with this interface, in this space." 
- "I want to participate / animate this virtual classroom." 
- “I feel immersed in the class.” 
- “This interface is easy to use.” 

4. DESCRIPTION OF THE DESIGN PROPOSITION: VUE, A 
COLLABORATIVE, IMMERSIVE AND SYNCHRONOUS ONLINE 
SERVICE 

The scenario of use of VUE follows the sequence of a face-to-face professional training in which the 
teacher is the animator of the educative process. VUE can be described as a turnkey platform using the 
features of Web 2.0. It also takes into account the education as a whole, ie all steps of learning, since lesson 
set-up to review. But, for our investigation, we focused particularly on the time of the class. Two situations 
are considered: the lecture format that includes 15 to 30 students facing the teacher and the group work 
format in which students are grouped by 4-5.  

4.1. The interface in conference mode 

In the interface in conference mode, there were in fact two interfaces: the student’s (table 5) and the 
teacher’s (table 6). The interface of the teacher is a reverse-shot of that of the student.  

Contrary to the e-learning platforms that were examined, one of the main features of the interface is the 
large place occupied by the classroom. While they all use a number of elements and tools like space for slide 
presentation (which often occupies most of the screen), live performance of the teacher, student 
representation (via webcam, photos, avatars, virtual agents, a list of names...), communication tools (chat) 
and sometimes elements to measure the mood of the class (smileys, color code ...), VUE uses all these tools 
but gives priority to the representation of the classroom. Students consequently occupy the seat that they have 
chosen. They are not seen as a list of webcams. The teacher faces the class as in a real situation. 

 

Table 51. Student interface in conference mode, VUE 



 
 

Table 6. Teacher interface in conference mode, VUE 

 
 
The interface for the teacher is a reverse-shot of that of the student. He/she is facing the audience as in a “real 
life” lesson. 
 

Table 7. Description of the interface for the student 



  
 

Table 8. Description of the interface “teacher” 

 
 

When she enters the platform VUE, the student faces an empty classroom (like in table 1). She then 
chooses a seat in which her avatar will consequently appear. We have chosen not to show all the webcams to 
avoid overloading the interface. The identity of the student is revealed when the user makes a roll-over on top 
of an avatar: an identity card and a picture appear. 

4.2. The interface in group work mode 

The configuration of the interface "group work" is very different (table 9). The bottom of the screen, with 
the tools, remains identical: chat, timeline, note-taking (which, this time, is shared between students in the 
group) and emoticons. In contrast, the top of the screen is very different: we have the webcams of learners 
(each one occupies a corner of the screen) and it is possible to show the teacher’s webcam too (on the left, 
between Benjamin and Samantha). They are located around a "table" on which there are current files, as in a 
business meeting. On this table, one finds all the documents on which the group is working. When students 
work on a particular document, there is a new configuration of the screen (table 10). 

 

1. Webcam teacher 
2. Whiteboard 
3. Slides 
4. Permutation « lecture » 

interface to « group work” 
interface 

5. Documents 
6. Lesson plan 
7. Webcam student 
8. Classroom 
9. Smileys to represent a question 

of a student  
10. Chat 
11. Note-taking 
12. Timeline 
13. Smileys 

14. Permutation « lecture » 
interface to « group work” 
interface 

15. Classroom 
16. Smiley to represent a 

question of a student  
17. Webcam teacher 
18. Chat 
19. Slides 
20. Timeline 
21. Webcam student 
22. Other medias used during the 

lesson 
 



Table 9. Interface in group work mode, VUE 

 
 

Table 10. The interface in group work mode with document, VUE 

 

5. RESULTS 

The 3D platforms seemed too distracting while they did contribute to a feeling of togetherness. On the 
other hand, none of the 2D e-learning platforms (table 1 to 4) that the research team analyzed recreates a 
classroom atmosphere that reflects interactions and interplays between students, students and teachers but 
also whispers and background noises, all these elements that contribute to not feeling alone behind one’s 
computer. To look for ways to fight this feeling of loneliness is important as loneliness is one of the main 
reasons for the loss of attention or for students to give up the program (Blandin, 2004). Togetherness lies at 
the level of representation of the atmosphere of a class, of a group working, so by the representation of 
different levels of interaction. 

Between 3D representations and 2D representations, a third way consisted in managing the co-presence 
and sense of togetherness in the interface by providing various points of view of the classroom, ie to offer 
different plans thanks to the angles of camera.  



Based on photographic and cinema techniques that build several viewpoints of the same scene, the design 
team developed visual solutions for the VUE platform. It provides the users with different viewpoints on the 
same situation. This solution empowers users to choose the relevant point of view, as if choosing from 
different cameras. What the tests showed was that a number of features were thought as “natural” even 
though they came from a translation of different techniques of mediation. 

5.1. The student interface in conference mode 

A global view of the class from the back of the room gives the users the possibility to feel part of a whole 
group. It is a slightly “false” natural view point as it builds in fact an “omniscient” view point and not a 
personal view point. On their screen, students have a high angle shot of the classroom, from the last row. 
However, they are also represented in the classroom by an avatar. Since students chose their place, designers 
had raised the possibility that they could see the hall from their seat, simulating maximum immersion. 
However, this position masked a portion of the class (behind the students) and therefore part of the 
information. Finally, each student has the same view on the class, from the back, in an omniscient position. 

The design team chose a need to know basis design: small groups are easy to represent in a realistic 
manner by just transmitting their webcam images. Issues of representation are far more complicated with a 
growing number of students. Designers played on different representations of the users that followed a 
modular degrading design, from realistic to schematic. It was felt that realistic representations on a need to 
know basis did not quite give so much liveliness as representing everybody (either webcam or full-fledged 
avatars) in great detail. Still it allowed users to feel that the room was indeed filled with people, and access 
their full representation when they were actually active (speaking) or because the user would want to see the 
details (on-demand basis). 

To simulate the feeling of togetherness, research has been done in the field of audio design (Bruillard, 
2010). But to avoid too many distractions, the team chose to render the chatty atmosphere of the class 
through speech balloons above the learners.  

 

5.2. The teacher interface in conference mode 

The interface "teacher" presents a semiotic construction used in comics and “photo-novels”:  
- In the upper zone of the interface (table 6) the teacher has an overview of the class - from the rostrum face 
his class -  
- In the lower zone, he sees everything that, in a classroom, would be behind it: interactive whiteboard, 
course materials projected on the wall… 

This configuration offers the advantage of presenting everything the teacher needs for his lesson (tools, 
documents) in addition to the classroom and students on one screen. There is a whole set of shots (view from 
the rostrum to the students) reverse-shots (view from the classroom to what is behind the teacher). During a 
lesson, every sense of the professor is solicited, in particular sight and hearing, so it was important that he 
could use everything he needed to teach. Indeed, our tests have shown that it is very complicated for the 
professor to change the "camera" while he was teaching. That is why the interface “teacher” offers a single 
point of view of the scene and there is no blind spot in his field of vision. The research team also provided 
the teacher with his own webcam image. Users tests have shown the necessity for an image feedback for the 
professor.  Thus, he can control his image and readjust his attitude, tone... This is again a reverse-shot 
compared to his position in front of the students. 

5.3. Offering different perspectives 

The aim of the research project VUE was to design a synchronous e-learning service for professional 
training. The challenge was to represent on the same graphical interface all the tools needed to conduct a 
class and to represent the whole classroom.  

First, the results obtained with user tests showed that it was important to gather features and tools in the 
same area. That is why the research team divided this interface into two zones, high and low (table 1 and 2), 
the lower zone representing a dashboard.  



But, secondly, it became necessary to represent all the configurations of the classroom: the classroom in 
conference mode, in group work mode, the teacher’s viewpoint, the student’s one, a student asking a 
question, etc. User tests also showed the importance for the teacher to have an overview of the classroom and 
his students while also having a feedback image of herself. Thus, it is possible for the professor to identify 
students in difficulties or to focus on one of them when they ask something. The testers suggested that these 
different perspectives could and should change depending on the type of activity that occurs during the 
lesson. For them as students, it was necessary to represent the atmosphere of the classroom to create a feeling 
of togetherness and promote collaborative work. For example, the testers preferred when a larger zone was 
devoted to the shared space – whether the classroom in conference mode or the common “desk” in 
collaborative group mode – rather than giving too much importance to the tool zone. In such a disposition, 
they felt more inclined to participate in the virtual classroom because this layout supported exchanges and 
conviviality. With these tests, researchers realized the importance of varying points of views on the 
classroom. Indeed, this change of views on the classroom space enriches the learning experience because it 
allows empathy. In particular, viewing the whole situation, the teacher will initiate appropriate actions easily. 
Conversely, student becomes aware of what is happening in the classroom.  

6. DISCUSSION: FROM “CONTROL PANEL” TO “CONTROL ROOM” 

In Lev Manovich ground breaking book on New Media Language (Manovich, 2001), the author points 
out how “cultural interfaces of the 1990’s walk an uneasy path between the richness of control provided in 
general-purpose HCI, and the “immersive” experience of traditional cultural objects such as books and 
movies”. (p. 90). In particular, he notes how “a virtual instrument panel” or a “control panel” gives the user 
the possibility to organize the activity and check on the results through complex feedback loops. It offers 
information to make decisions, interfaces to visualize situations, and tools to launch actions. Most systems 
manage the two statuses of digital images: “the image as a representation of an illusionary fictional universe 
and the image as a simulation of a control panel (for instance, GUI with its different icons and menus) that 
allows the user to control a computer” (Manovich, 2001). In the literature on designing e-learning 
environments, the focus is indeed on providing the relevant tools for a personal or collective learning as well 
as finding the “right” representation of users.  

Following our different findings, we think that we need to define more precisely the “control panel” 
analyzed by Lev Manovich. The control panel that the team developed was focused on the way people 
control their viewpoint on the situation. They can access different angles of the same scene. We think that 
this type of control is more like a “control room” than a control panel. The control room in television 
broadcast is the place where the video feeds from the different cameras can be watched. The production team 
selects the video feed that is going to be broadcasted by TV channels. The “digital control room” in our 
classroom also enables the user to select the “camera” that she sees as better fitting her need to understand 
the situation, to participate more effectively, or on the contrary to take some distance. It is a visual tool 
directly affecting the way the information is accessed. Each user becomes his/her own digital vision director.  

To conclude, the control room is not just a tool, it is a structure, a digital object that determines the lesson 
format and teaching and learning practice. Indeed, the control room allows the user to make decision, to 
visualize different viewpoints and normalize the circulation of points of views. It can be considered as a 
device, a “dispositive” (Foucault, 1977), that shapes and organizes practices and communication.  

7. CONCLUSION 

The goal of this experimentation was to design an interface for a virtual class where being represented 
together contributes to the learning process, and explore the possibility of virtual empathy. In e-learning, 
loneliness is one of the main reasons for the loss of attention or for students to give up the program.  

The methodology that we defined as “contradictory semiotic analysis” that consists in confronting media 
and importing visual grammars from one media to another has helped us create an interface that takes into 
consideration the importance of viewpoints in the organization of an e-learning context. The design challenge 
was to propose a kind of control room that tries to recreate an atmosphere of class by promoting a feeling of 



togetherness. The experimentation shows that the users felt more involved in the learning process, because 
the question of diversifying viewpoints had been addressed in the interface. However, monitoring empathy 
raised the issue of the attention of the learners. As attention and empathy are mediated and not in a face to 
face environment, an interface that is too elaborate or that is associated with a video game interface can 
actually be detrimental to the overall attention of the learners. For this reason, we are currently working on 
the concept of modularity. We mean to explore ways to channel the attention of the learner by visual effects: 
the spotlights, the use of blur, defusing some features as time goes by... One of the scenarios that need to be 
explored is the balance between the display of slides and the display of the classroom. To develop these 
modular interfaces, we use the same method: "contradictory semiotic analysis", relying on the visual literacy 
of users not only through the use of common metaphors, but also using visual grammar that people are 
familiar with. We think that this method could be applied to different fields of HCI.  

ACKNOWLEDGEMENT 

This article was written within the French research framework FUI involving researchers in information and 
communication sciences and design (codesign lab and media studies http://codesignlab.wp.mines-telecom.fr/, 
Telecom ParisTech), computer sciences (group "Multimedia" in in the department "signal and image", 
http://www.tsi.telecom-paristech.fr/mm/, Telecom ParisTech) and a company, the “3S Informatique” group 
(http://www.3s-informatique.com/). We would like to thank Jean-Claude Moissinac for yet another very 
fruitful collaboration, as well as Cédric Mivielle and Maxence Mauduit for their design work.  

REFERENCES 

Book 
Akrich M., Callon M., Latour B., 2006, Sociologie de la traduction. Textes fondateurs. Tranvalor - Presses des Mines, 

Paris, France. 
Audet, L, 2010. Wikis, blogues et Web 2.0. Opportunités et impacts pour la formation à distance. REFAD, Montréal, 

Canada. 
Jeanneret Y., 2008. La vie triviale des êtres culturels. Hermès-Lavoisier, Paris, France. 
Heskett J., 2002. Toothpicks & Logos: Design in Everyday Life. New York: Oxford University Press, New York, USA. 
Hoggart R., 1957. The Uses of Literacy: Aspects of Working Class Life. Penguin Classics, London, United Kingdom.  
Laurel, B., 1993, Computers as Theatre, Addison-Wesley Professional. 
Manovich Lev, 2001. The Language of New Media. MIT press, Cambridge, USA.  
Norman D.A., 2002. The Design of Everyday Things. Basic Books, MIT press, Cambridge, USA.  
Peirce C. S., 1966. Charles S. Peirce, Selected Writings. Dover Publications, New York, USA.  
Schön D.A., 1984, The Reflective Practitioner: How Professionals Think in Action. Basic Books, New York, USA.  
 
Journal 
Blandin, B. 2004. La relation pédagogique à distance, que nous Goffman ?. Distance et savoirs. 2-3/2004, pp. 357-381.  
Boehner, K. , Vertesi, J. et al., 2007. How HCI interprets the probes, Proc. CHI 2007. pp. 1077-1086.  
Bruillard, E., 2010. Formation à distance: dispositifs techniques. Structuration organisationnelle, spatiale et temporelle 
des environnements. Distance et savoirs. N°8. pp. 207-221.  
Chow R., Jonas W., 2010. Case Transfer: A Design Approach by Artifacts and Projection. Design issue, vol. 6, n°4. pp. 
9-19.  
Decety J., 2002. Naturaliser l’empathie. L’encéphale, n°18. pp. 9-20.  
Dessus, P., Marquet, P, 2003, Les effets de la distance sur le discours de l’enseignant et le comportement des apprenants. 
Distance et savoirs. N°3. pp. 337-360. 
Dourish, P., 2006. Re-space-ing place: “Place” and “Space” ten years on. CSCW 2006. pp. 299-308.  
Foucault, M., 1977. Le jeu de Michel Foucault (entretien avec D. Collas et al.). Ornicar ? Bulletin périodique du champ 

freudien, n°10, pp. 62-93.  
Gaver, B., Dunne, T., et al., 1999, Design: cultural probes. Interactions, vol. 6, no. 1. p. 21–29. 
Harrison, S.,and Dourish, P. 1996, Re-Place-ing Space: The Roles of Space and Place in Collaborative Systems. Proc. 

CSCW 1996. pp. 67-76.  



Harrison, S., and Tatar, D., 2007. Places: People, Events, Loci – the Relation of Semantic Frames in the Construction of 
Place. Proc Computer Supported Cooperative Work (CSCW 2007). Vol. 17. pp. 97-133. 

Hatchuel, A., Weil, B., 2009. C-K design theory: An advanced formulation, Research in Engineering Design, vol. 19 n°4. 
pp. 181–192.  

Jézégou, A., 2010, Créer de la presence à distance en e-learning: Cadre théorique, definition et dimensions-clés. Distance 
et savoirs. 8/2010. pp. 257-274.  

McJohn S. M., 1993, On Ulberty: Legal Reasoning by Analogy and Peirce’s Theory of Abduction. Willamette Law 
Review. Vol. 29. pp. 191-235.  

Roozenburg N. F. M., 1993, On the Pattern of Reasoning in Innovative Design. Design studies. Vol. 14. pp. 4-18.  
Stahl G., Koschmann T., Suthers D., 2006, Computer-supported collaborative learning: an historical perspective. 

Cambridge handbook of the learning sciences, pp. 409-426.  
 
Conference paper or contributed volume 
Higashinaka, R., Dohsaka, K., Isozaki, H., 2008, Effects of self-disclosure and empathy in human-computer dialogue. 

Proceedings of 2008 IEEE workshop on spoken language technology.  
March L., 1984, The logic of Design. Developments in Design Methodology. N. Cross: Chichester, UK. pp. 265-276.  
Sowa, J. F., 2003, Pierce’s Contributions to the 21st Century. International Conference on Conceptual Structure. Aalborg, 

Denmark.  
Sowa J. F., Majumdar A. K., 2003, Analogical Reasoning. International Conference on Conceptual Structure. Aalborg, 

Denmark.  
 
Méthodologies de recherche5 
 

                                                             
5	  J.	  Almquist	  et	  J.	  Lupton,	  «	  Affording	  meaning:	  Design-‐oriented	  research	  from	  the	  humanities	  and	  social	  

sciences	  »,	  Design	  Issues	  26,	  no	  1	  (2010):	  3–14.	  


