
D3.1 Study of functionality and interfaces of
existing CSCL/CSCW systems

31.8.2001

Giedre Kligyte, UIAH &
Teemu Leinonen, UIAH

IST-2000-26249

ITCOLE Project



2

ITCOLE Project
IST-2000-26249

Deliverable / Title of the document:
D3.1 Study of functionality and interfaces of existing CSCL/CSCW systems

Contractual Date of Delivery to the Commission (if any):
31.08.2001

Actual date of delivery to Commission (if any):
03.09.2001

Nature of the Deliverable / document:
Report

Prepared by:
Giedre Kligyte UIAH; Teemu Leinonen, UIAH
Contact Details:
giedre.kligyte@uiah.fi, teemu.leinonen@uiah.fi

Abstract:
D3.1 Study of functionality and interfaces of existing CSCL/CSCW systems was
prepared as a part of the Work Package 3; Interface Design. The main purpose of
the study is to help interface designers of the CSCL system developed in the project.

The study is presenting nineteen different systems designed and used for
collaborative work and learning. The group of systems studied is by no means
complete but it can be considered to be representative sample of different systems.

Keywords:
CSCL, user interfaces, design

Related Documents:



3

Study of Functionality and Interfaces of CSCL/W Systems

1. What are CSCL and CSCW systems?......................................................................4

1.1. Online Course Management systems vs. CSCL -systems .............................4
1.2. CSCW-systems vs. CSCL -systems...................................................................6
1.3. Distance vs. local learning ..................................................................................6

2. Technical description.................................................................................................8

2.1 General technical description: database, server-client system...........................8
2.2 Web-based vs. client software .............................................................................8

3. Computer supported asynchronous and synchronous communication .................10

3.1 Asynchronous communication ...........................................................................10
3.1.1. Document sharing spaces ..........................................................................10
3.1.2. Discussion spaces ......................................................................................11
3.1.3. Argumentation tools ....................................................................................13
3.1.4. Spaces for collaborative working with artefacts .........................................15
3.1.5. Whiteboards ................................................................................................16

3.2 Synchronous communication.............................................................................18
3.2.1. Whiteboards and presenters.......................................................................19
3.2.2. Tex based chat............................................................................................19
3.2.3. MOOs and MUDs........................................................................................20
3.2.4. Text based chat in avatar world..................................................................20
3.2.5. Audio/video chat .........................................................................................23

3.3. Applications that share state and events ..........................................................23
3.3.1 Representation of presence and participation.............................................23
3.3.2 Student activity tracking tools ......................................................................24
3.3.3. Sharing parts of local hard disks and desktops by group members ..........25

4. Agent / couch / scaffolding ......................................................................................26

5. Conclusions .............................................................................................................27

References...................................................................................................................28

Appendix 1: List of systems overviewed .....................................................................29



4

1. What are CSCL and CSCW systems?

CSCL emerged as an autonomous research field out of wider CSCW research area
quite recently and there is still lack of consensus about core concepts, methodologies
and object of study. Some concepts are taken for granted and extensively used,
although their meaning and usage may vary among people in the same research
area. For example, the acronym CSCL by different researchers is interpreted as:
Computer Supported Collective (Pea, 1996), Coordinated, Cooperative or
Collaborative Learning. Quite short history of research and heterogenity of CSCL
theoretical framework becomes especially apparent trying to define clear outlines for
design and technical specifications for a system. In this paper we will touch different
approaches present in CSCL research field and will attempt to define clear objectives
for a CSCL system design of functionality and interfaces.

Another reason for our attempt to set a stable background for our CSCL system
design work is a rapidly growing number of commercial e-learning applications.
Promises that companies make promoting their products in supposedly very
prospective e-learning market add to confusion and uncertainty in overall usage of
technologies for learning. Due to these reasons we feel, that we have to clarify our
position in this diverse scene of learning applications and outline strong objectives for
CSCL system design. We start from narrowing down the complex CSCL field by
bringing up contradictory approaches and stating our scope of interest.

1.1. Online Course Management systems vs. CSCL -
systems

CSCL systems are usually defined as systems, which enhance collaborative
interaction in peer groups and facilitate sharing and distributing of knowledge and
expertise among community members. In this form the definition is including a great
variety of different system from online course management systems with
collaboration tools to CSCW -system and Knowledge Building environments. In our
specifications for a CSCL system design we want to make a clear distinction between
2 types of the systems:

1. online course management and learning material publishing and
delivery systems with collaboration tools;

2. groupware applications supporting knowledge building in study
groups.

The first ones, such as WebCT, Blackboard and TopClass, are usually designed to
make pre-produced learning material easily accessible for multiple users. The
content of the course is the central part of the system and the possibility to start
collaboration and discussions within the learning group is provided as a
supplementary feature with the collaboration tools. The online course management
and learning material publishing systems are strongly basing on the tradition of
Computer Based Training (CBT).

In the field of educational technology the concept of CBT got a long history. Already
in late 1970 IBM was advertising personal computers and training software as
untiring teacher (Pantzar, M; Oksanen-Saarela, K.). In 1980 the biggest promise in
the CBT sector was the ‘interactive’ CD-ROMs offering multimedia features. The
possibility to use text, audio, pictures, video and interactive drills where seen as a
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great benefit for learning. In the 1990 the CBT has gone online and many of the
course management systems are promoted as cost effective learning material
delivering tools with an advantage of easy updating.

For example, WebCT (http://www.webct.com/) has developed several learning
systems that are widely used by educators and universities around the Internet world.
WebCT also offers large support community and extensive database of so called "e-
Packs": courses designed by publishing partners. They contain pre-loaded digital
content that can be customised by adding, removing, changing or reordering the
materials. Most of WebCT system functionality is related to learning material and
user management. WebCT file managing interface is displayed in Picture 1.

Picture 1. WebCT file management interface.

With in the course material publishing and management and user management
feature, most of the online course management systems are nowadays offering also
communication tools for their users. Most of them contain internal messaging
features such as email, bulleting boards and online chat. For this reason they could
be included to the group of CSCL system. However we think that in the online course
management systems the communication tools are methodically isolated or at least
marginalized from the ‘real learning task’. The user interface of course management
systems are guiding students primary to read listen and watch the learning material,
answer the online tests and only secondary take part in collaboration within the
community of learners.

In contrast to this, we want CSCL system design to encourage students to construct
their own knowledge during the process of learning, relying on shared peer expertise
rather than on information provided by teacher.
The focus of this paper is on the second type of applications that provide students a
shared working space, where they can post their knowledge products and carry out
progressive discourse interaction (Scardamalia & Bereiter 1994. The central part of
these systems are computer tools that support students building their own knowledge
and sharing it with others in order to achieve common understanding in the group. In
addition to this functionality, the systems offer space for sharing relevant study
material. In a way the approach in our thinking is other way round than in the design
of online course management systems. In our thinking the collaboration is in the
centre and learning material is in margin – something what is produced in the centre
of action.
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1.2. CSCW-systems vs. CSCL -systems

We must also make a distinction between CSCL and CSCW systems. The CSCW
systems mostly focus on efficient document management and support production
oriented activities. For example BSCW system is described as "a 'shared workspace'
system which supports document upload, event notification, group management and
much more." (http://bscw.gmd.de/bscw/bscw.cgi/)

Most of BSCW system’s functionality is related to managing and sharing files and
discussion is treated as a secondary feature. For example, the possibility to add
discussion feature as an object into any folder may imply, that discussion has to be
related to the documents stored in the same folder. The interface of BSCW is
displayed in Picture 2.

Picture 2. BSCW interface.

Our assumption is, that primarily CSCL system design should support students
sharing their ideas and in addition to that help them carry out productive interactions.
In this way we focus on a more narrow definition of CSCL environments as a system
that provides students advanced computer tools for knowledge production taking
place in an interaction between the users (Scardamalia & Bereiter, 1993; 1994).

1.3. Distance vs. local learning

We may also look at online and network learning systems as:

1. distance learning systems;
2. systems supporting already existing local learning communities

It seems, that first type of learning applications are prevailing in commercial world:
there is already a vast amount of systems that focus on distance learning. The basic
motivation for this kind of systems is cost efficiency. The students do not need a
physical location for their learning activities to happen and teachers are able to
handle a bigger number of students. Still there are certain drawbacks in distance
learning environments due to lack of physical contact among participants. Learning
carried out in groups requires high level of trust and motivation from students, which
is quite difficult to achieve in communities of people, who might never meet each



7

other face to face. Distance learning application design has to deal with complex
issues of helping the student to establish virtual identities and trust in virtual world as
well transferring already existing hierarchies from the real world to virtual.

For example, LearnLinc online classroom has a very sophisticated system
reproducing a real classroom situation: video conferencing, complex turn-taking
features, audio chat in order to allow a live instructor to lead and control a class of
distributed students."
(http://www.mentergy.com/products/live_elearning/learnlinc/virtualdemo/). Picture 3 is
a screenshot of Learnlinc interface.

Picture 3. LearnLinc online classroom interface.

In our CSCL system design we focus on well established learning communities in
educational institutions. We do not aim to replace face to face interactions and see
our system rather as augmenting, but not substituting classroom situations. We see
learning as continuous process embedded in various social spaces and including
different kinds of practices. That is why an important design task for our CSCL
system would be to support easy  transitions from one medium to another instead of
attempting to shift the whole learning process to the virtual world. Nevertheless we
consider distance learning aspects that support meaningful collaboration in distance,
such as project work of groups in distance, as secondary feature.
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2. Technical description

2.1 General technical description: database, server-client
system

The CSCW/L systems are client-server systems letting users to share data thought
centralized server. The users may connect to the server with some specific client
software ran in the user’s local workstation or with the web browser available
nowadays in most of the workstations. The server can be accessible thought different
computer networks and protocols varying from local networks to Internet.

Commitment to Internet standards such as TCP/IP, HTTP, HTML and XML ensures
that the system is available for different end-user devices. This way the system can
be platform independent and usable across Linux, Macintosh, MS Windows, Digital
TV wit a set top box, palmtops and mobile phones. The commitment to the Internet
standards, however, does not require that the only client software should be web
browser. The system can be open for developing other client software than the web
browser.

2.2 Web-based vs. client software

Designing CSCL systems some technical decisions become crucial and affect the
whole functionality of applications. For example the CSCL applications could be
analysed as:

• separate client applications run locally in a workstation
• web based applications using web browser as a client

The separate client applications have to be installed in a local machine. This kind of
systems operate as separate software and their design does not have many
limitations: any programming language may be used and it is relatively easy to
assure, that the interface of the system is the same for all users. Advanced
functionality, such as dragging and dropping objects, linking and rearranging them at
any given moment are definite advantages of this kind of systems. A good example
of client CSCL application could be Belvedere learning system.
(http://lilt.ics.hawaii.edu/belvedere/). Using the system students can draw diagrams of
their argumentation, evidence maps, evidence tables, concept maps, etc. The
example of Belvedere user interface is in Picture 4.
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Picture 4. Belvedere user interface.

However there are certain drawbacks of client applications. For example, students
and teachers are able to access their learning database only from the machines with
the software installed. In this sense, the usage of the system is not flexible enough -
people always have to have access to the same machines. Upgrading the system
and introducing new releases becomes a difficult task too: there is no way to assure,
that all the users have the same client software.

Web-based CSCL systems offer the flexibility and accessibility, that is lacking in the
systems using client applications: the learning database can be accessed using a
web-browser, that supports HTML 3.2 (Netscape, Explorer, etc.) from any machine,
which has Internet connection. The users don not have to install new systems locally
and the system improvements are implemented on the server side of the system. In
this way any changes in the system become valid at the same time for all the users
of one server.

Based on disadvantages of client systems and benefits of web-based CSCL
applications, our choice ha been to develop a web-based CSCL environment. Design
of web-based systems differs a lot from client systems: there are a lot of limitations in
relation to user interface of the system. As it has been mentioned earlier, the ground
principle for our CSCL system design is, that it should work on every web browser,
that supports HTML 3.2 (Netscape, Explorer, etc.)  and other open standards for
example XML. (Open standards of the world wide web are defined by the World Wide
Web Consortium - W3.org http://www.w3.org)). This doesn’t exclude the usage of
standard Graphical User Interface interaction such as pop-up menus, drag and drop
objects, etc. which could be implemented, for example, using javascripts. All extra
interaction might be used if that appears to be helpful, but the system should function
even on a web browser, which doesn’t support them.
As mentioned earlier with the web based user interface we may also have an
alternative client software written for one or several specific platform. The wider
accessibility can be reach if the software is written with Java or made to work with
some plug-in programme available for several platforms.

Advanced functionality mostly related to synchronous communication could be
offered as separate modules in our system, which could be launched by the tutors at
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the beginning of the course. The system could be tailored to fit particular needs of
specific groups of people. For example, if some parts, which are helpful or necessary
in learning science are useless in language studies, the tutor might choose not to use
them.

3. Computer supported asynchronous and
synchronous communication

CSCL systems according to their purpose of use may have features supporting
synchronous and asynchronous communication. Some applications may be used for
both types of interaction and some may have separate modules for different kinds of
usage. In our CSCL system design we will sustain modular structure of application,
so that the system could be adjusted for specific learning practices or technical
limitations.

3.1 Asynchronous communication

Asynchronous communication could be defined as communication that can occur at
any time and irregular intervals, meaning that people can interact online without a
pattern of interaction. It is mostly represented in communication via e-mail, in usenet
groups, bulletin boards and websites (Palloff, Pratt 1999). Asynchronous
environment offers many timing related advantages compared to real classroom
situation or other kinds of synchronous communication. It allows the student to
participate in the course whenever she has time, to think about the issues discussed
as long as it is needed and respond to other participants’ notes whenever she finds it
appropriate. An important feature of asynchronous communication is that it makes
data persistent and accessible for others. It also ensures, that everybody’s voice has
a good chance to be heard compared with synchronous communication. Due to
these reasons we consider modules for asynchronous communication in a CSCL
system to be of primary importance.
There are several functionalities that already existing CSCL tools offer for
asynchronous communication:

• document sharing spaces
• discussion spaces
• argumentation tools
• spaces for collaborative working with artefacts
• whiteboards

3.1.1. Document sharing spaces

The document sharing management functionality was mentioned briefly earlier. We
consider it to be very important, but not central part of our CSCL system. Most of the
already existing systems offer a space for participants to create folders, upload
documents and by defining access rights share them with other members of group.

A very good file management system has been developed in BSCW system. The
tutors might find it very useful to have a space where they can store the documents
to be worked on or important to read in order to establish a common ground for
discussion.
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Picture 5. BSCW4 file sharing system interface

Similar file sharing functionality with more object-like interface was developed for
Fle2 learning environment. In Fle2 all the members of the same course were able to
visit (had access rights to) each others’ folders in their WebTops (“WebTop enables
tutors and students to store and share digital materials with fellow users. Every
WebTop has direct links to those of the other members of the study group, enabling
all to visit each other’s WebTop and share their materials.”). However this approach
has been criticized by users for not having a group shared space, being too
individualistic and not emphasizing group collaboration enough.

Picture 6.Fle2 WebTop

Based on experience of using several CSCL systems, we would say that in addition
to the basic functionality of file sharing, the document sharing spaces could be more
customisable and personal. For example, the students could change the background,
colours or “style” of the document sharing space, label folders, assign icons, arrange
and view objects in their preferred way: as a threaded list or icons, etc. By setting the
preferences the students could create distinct individual spaces, where they like to
spend their time and study and in this way represent their identities.

3.1.2. Discussion spaces

Most of CSCL systems consider asynchronous discussion feature to be very
important and due to the reasons mentioned earlier we consider it to be a central one
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in our CSCL system. There are numerous systems which offer basic discussion
forum functionality: the students are able to post their notes, reply to previous ones
and view the notes in a thread with sustained links among the notes. A good example
could be BSCW or Knowledge Forum 3 discussion functionality.

Picture 5. Knowledge Forum discussion interface.

Picture 6. BSCW4 discussion interface.

However we feel, that our CSCL system should offer a more structured discussion
that a bulletin board type of discussion thread functionality, in order to help the
students to stay aware of their goals as learners. In Fle2 system, which is based on
Progressive Inquiry pedagogical model (description at
http://fle2.uiah.fi/pedagogy.html) the students have to label their notes according to
the phase of their learning process (problem, working theory, deepening knowledge,
etc.). The researchers and teachers have reported that the possibility to assign
certain categories of inquiry for the notes have increased student awareness of the
learning process itself and maybe contributed to developing their meta-learning skills.
The picture 7 is a screenshot of Fle2 Knowledge Building interface.
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Picture 7. Fle2 Knowledge Building interface.

We see the basic functionality to label the notes by assigning icons or colours to be
very important in making sense of the learning process, but in order for the system to
be more flexible and adjustable for various contexts of use, our suggestion would be
to allow the users themselves to decide what categories and labels to use. An
important feature would be a possibility to define or change the categories after the
notes have been posted, because often at the beginning students fail to use them in
a meaningful way. Meaningful usage of categories could be also scaffolded with
sentence openers as it is done in Knowledge Forum system.

In our system we would also like to allow the users to filter and view the notes in their
own prefered way and offer multiple interfaces to the same database.

3.1.3. Argumentation tools

Functionality very closely related to the one discussed is categorising and arranging
the notes in different ways in order to help the student to develop argumentation
skills. For example in Belvedere the students have to define whether their note is a
hypothesis, data or a principle and whether a new note is supporting or going against
previous one.
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Picture 8. Belvedere interface

Similar but web based functionality is offered by Sense Maker: according the location
of the notes students can decide which of their original theories has stronger
arguments for and against. By labelling the note with certain colours, the students
define the reliability of the argument.

Picture 9. SenseMaker interface

Knowledge forum also helps the students to make sense of their discussion by
allowing them to rearrange the notes afterwards and define “rise above” notes, which
summarize previous ones and bring the discussion to a new level of understanding.
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Picture 10. Knowledge Forum3 interface

Picture 11. Knowledge Forum3 interface

Comparing threaded discussion interface with argumentation tools functionality, it is
obvious, that threaded discussion implies more linear structure of learning and the
discussion tends to break every time new problem is introduced. The systems where
students can post their notes and change their location afterwards encourage
students to come back to their old notes and base new theories on previous ones. In
this way there’s more continuity in overall learning process.

In order to sustain different ways of people’s thinking, the earlier mentioned
possibility to choose different interfaces of the same knowledge database is
important. It may be, that interface where students notes are represented as maps or
as flocks of objects, e.g. Knowledge Forum rather than lines of text in discussion
forum type of interface, e.g. Fle2 could help people to memorize the notes according
their location and help to find them easily afterwards.

3.1.4. Spaces for collaborative working with artefacts

An interesting concept that combines discussion forum functionality with file sharing
functionality for collaborative work with artefacts (such as images, sounds, etc.) was
developed for a Jam-Session module in Fle2 system. The students could upload their
files to a shared space and add short comments to them. Other members of the
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group could work on the same files and post their versions with comments to the
system. The database of different versions was displayed as a map of linked objects,
so that the users could trace back the progress or develop new versions of artefacts
for the same task following different threads.

Picture 11. Fle2 Jam Session interface

3.1.5. Whiteboards

An important module in many CSCL systems is a whiteboard, which could be used
for both: asynchronous and synchronous communication. The basic functionality is
similar to many simple drawing tools – the users can select the type of brush or
pencil they want to use, they can type text, draw shapes. The important thing is that
whatever one user is doing on the whiteboard is visible and accessible for other
people in the group. The objects and other kind of data created have different levels
of persistence: the possibility to remove and alter each others objects vary from
system to system. For example in Teamwave students can edit any object at any
given moment unless the owner “locks” them. In contrast in Limu system the user
has to request a chalk (ask for her turn to draw) and has less possibilities to modify
somebody else’s objects. Teamwave system also offers big variety of supplementary
functionalities in addition to drawing. The users can create new rooms, add doors
(shortcuts) to different spaces, add links, voting polls, “post-it” notes, insert already
existing images and draw on top of everything. Due to this additional functionality,
which brings Teamwave system close to html authoring tools, it has been extensively
used for both: synchronous and asynchronous communication.
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Picture 12. Limu whiteboard module interface.

Picture 13. Teamwave interface.



18

Picture 14. Teamwave interface.

The functionality of taking snapshots of whiteboard and move them to a pre-defined
space might be helpful for documenting the process and making the whiteboard
suitable for activities requiring more persistent medium. Whiteboard functionality
could be used as a synchronous learning environment too.

3.2 Synchronous communication

Synchronous communication could be defined as any real time communication. In
computer mediated communication it usually means different kinds of chats: text
based, text based with visual representations, text based in 3D virtual environments,
audio chats and video-conferencing. As we mentioned it earlier, synchronous
communication is essential in distance education, where students lack other kinds of
real-time communication. Synchronous tools support the perception of “telepresence”
(Riva and Galimberti (1998)) and therefore sometimes are used to replace face-to-
face meetings.

Synchronous communication has certain advantages compared to asynchronous
such as: direct and immediate interaction among users, that allows the users to
regulate their interactions according the context and situation; dynamic and fluid
tutoring and management of a learning process; collaboration enhanced by creating
spatial representations of learning context and knowledge building in avatar worlds.
Synchronous tools may also help the students to acquire information about different
local contexts; make decisions and express social consensus; facilitate information
analysis by encouraging reflective thinking and also clarify ambiguities generated
through other communication tools (Talamo and Ligorio (2001)).

However in CSCL environments synchronous communication may bring some
undesirable side-effects to a meaningful discussion and learning process. For
example, due to lack of physical presence, the authorship and participation of
students is not very obvious. A discussion also tends to get out of sync if some
members are not able to keep up with the pace of the rest of the group. Managing
synchronous discussion (especially content-wise) is a big challenge for tutors and
ways to facilitate learning process management have to be considered when
designing synchronous communication tools for the CSCL system.
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Synchronous communication tools for CSCL could be analysed as:

• whiteboards and presenters
• text based chat
• MOO’s and MUD’s
• text based chat in an avatar world (using 2D or 3D visual

representations of participants)
• audio chat, video-conferencing (sharing real interactive space and real

identities)

3.2.1. Whiteboards and presenters

Virtual whiteboards allow users to draw in a shared area, which is visible for all
collaborators simultaneously. The general functionality of whiteboard was described
in the chapter 3.1.5 of this paper.

Presenter’s functionality is to facilitate the transmission of sequential images to all
participants (e.g., a slide show presentation or a sequence of HTML pages) and
mostly are used in combination with chat functionality. Presenters may be useful in
distributed classroom situations, where a teacher or students are presenting some
ready-made learning material for each other in order to raise or support discussion.
Since we are not focusing on distance education and learning content delivery,
presenter functionality is not of primary importance for our system design. Advanced
whiteboard system may include basic presenter functionality and also offer more
opportunities for creative collaboration.

3.2.2. Tex based chat

The most common text based chat is IRC (Internet Relay Chat), which allows any
number of people to post their messages and view other people’s contributions real
time. Since it is predominantly textual, the sense of other people’s identities is not
supported very well. Usually IRC for educational purposes is used as supplementary
functionality helping to coordinate asynchronous communication or in combination
with visual learning material and other types of media.

Picture 14. EasyIRC interface.
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3.2.3. MOOs and MUDs

MUD (Multi-User Dimensions) and MOO (Mud Object Oriented) are software
programs that allow multiple users to access a shared database simultaneously and
synchronously interact in a virtual environment. The environment typically employs a
spatial metaphor, which is not directly visible, but is accessible from the database as
textual description. The environment contains rooms, entrances, exits. The user is
represented as an avatar that is exclusively text-based like the rest of the
environment. The strong textual nature of MOOs supports development of narrative
dimension of collaboration. However due to quick development of technologies and
availability of good visualizations, MOOs and MUDs are not extensively used
anymore. This kind of applications are mostly interesting as a diminishing
phenomenon of collaborative activities in the history of multi-user software
development.

3.2.4. Text based chat in avatar world

The usage of text based chat in an avatar world for learning purposes is quite a new
and not extensively researched area. However there are several learning
environments that offer avatar world functionality e.g. Virtual Campus, Virtual U and
some virtual world systems like Cybertown and Hotelli KultaKala have been used in
learning situations by researchers. 3D-virtual environments usually integrate a text-
based chat with graphical representation of the users and their environment. The
surroundings: virtual buildings and objects, the characters and the relationships
among them are reproducing real physical spaces and usual ways of interaction: the
avatars can move around the environment, talk to each other, move objects and
actively create new structures.

Building parts of the interface can be considered as a cognitive process through
which the internal representation of students’ concepts, ideas, and understandings is
externally represented (Cox and Brna, 1993; Scaife and Rogers, 1996). The steps
occurring while the internal representation becomes external might give useful
insights about cognitive processes of giving meaning to the educational practices
performed.

Recent studies (Talamo and Ligorio, 2001; Ligorio and Talamo, submitted), show that
specific aspects of  graphic  interaction, such as the visualization of the virtual objects
or the embodiment of the users in the avatar, are rhetorically  made salient during the
interactive discourse, depending on the content discussed or on the goals
participants have in mind.
Anyhow the usage of avatar worlds have to be tested more explicitly and educational
practices for using 3D virtual worlds should be developed.



21

Picture 15. ChatPop interface.

Picture 16. VirtualCampus interface.
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Picture 17. Cybertown interface.

Picture 18. Hotelli KultaKala interface.

Picture 19. Active Worlds interface.
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3.2.5. Audio/video chat

Audio chat in CSCL systems is mostly used in combination with other ways of
interaction. For example, in Limu system, audio chat is used together with other
modules such as library (learning material storage), whiteboard, discussion forum, so
that students can ask questions, inquire for clarifications and discuss the matters
related to the subject of study. Although audio / video chat comes closest to a real life
dialog compared to previously discussed features of synchronous communication, a
group of learners using an audio / video chat in a distributed classroom still
encounters multiple problems related to lack of bodily presence: such as turn taking,
synchronizing the discussion, identifying participation and authorship.

Some recent experiences that implemented videoconference in educational contexts
show that the success of its usage is mostly related to the quality of planning of the
full learning environment containing videoconferencing feature rather than on the
actual interactive situation (Talamo and Zucchermaglio, unpublished).

3.3. Applications that share state and events

The functionality of sharing all state changes in local machines of collaborators could be
analysed as

• representation of presence and participation
• student activity tracking tools
• sharing parts of local hard disks and desktops by group members

3.3.1 Representation of presence and participation

As we mentioned it earlier, an important functionality in CSCL system is
representation of participants’ identities and presence. It is crucial in a group of
distributed learners. For students who regularly meet face to face in a physical
classroom the main issue related to virtual identity is authorship of contributions to
the discussion.

Almost every CSCL system offers some kind of representation of the users. For
example, Limu assigns a small face icon for each user and when she is online, the
icon opens its eyes. In some systems the users are represented just as a list of
names of participants, others have avatars to represent persons online. The less
physical contact the group has, the more extensive representations of personalities
are needed.



24

Picture 19. Limu user awareness interface.

Picture 20. Fle2 WebTop interface.

3.3.2 Student activity tracking tools

Some CSCL systems offer tools that help students to reflect upon the learning
process itself such as (mostly separate experimental e.g. developed by P.
Dillenbourgh) student activity tracking tools, check-lists of learning process,
indicators of task progress (Learnlinc) and similar. However, this kind of tools have
been mostly used by researchers for analysing and making assumptions about
students activity, their interests and progress. Implications to overall learning process
and development of student meta-cognitive skills by granting the same access to
meta-learning data for both: teachers and students, could be further investigated.
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Picture 20. LearnLinc task completion progress indicating interface.

3.3.3. Sharing parts of local hard disks and desktops by group
members

The applications that enable users to share parts of hard disks in their local machines
are interesting, because they reuse existing communication infrastructure and tools
set. For example, Habanero system, that is designed to facilitate multi-user
collaborative use of software tools in education works by replicating applications
across clients and then sharing all state changes in those clients. Habanero ensures
that all clients see the same state changing events in the same order, which results
in applications appearing the same to all clients. Habanero contains modules such as
Savina: collaborative browser, which displays the same web pages for all the group
members; My Neighbourhood, that enables the user to browse through their file
system and specify which files and directories could be shared with other members in
the session; VNC viewer, that allows a group of people to view and remotely control
another system through its desktop and several more. Though these applications
seem to be very interesting and promising, they are at an experimental stage yet and
their usage in learning situations should be more thoroughly explored.



26

Picture 21. A Macintosh system running a VNC server and being shared in a Habanero
session.

4. Agent / couch / scaffolding

Some of  CSCL systems contain learning agent functionality: intelligent assistant
gives advices for the students if the tutor is not available. Comparison of student
work to expert solutions is prevalent in most of the systems. For example in
Belvedere, the system generates a simple advice according the relations of
statements produced by students themselves. For example, the assistant could
suggest to look for more evidences supporting hypothesises or to think about
opposing theories if one of hypothesis is getting too much of attention. COLER offers
another approach: the couch tracks student participation and compares students’
individual and group solutions. The idea of the developers is that conflicts between
individual and group solutions create learning opportunities if the students recognize
these conflicts. (María de los Angeles Constantino-González,
http://lilt.ics.hawaii.edu/lilt/software/coler/index.html)
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Picture 22. COLER interface.

5. Conclusions

In this review of functionality and interfaces of CSCL/W systems we have been
studied and analysed nineteen different systems designed and used for collaborative
work and learning. The group of systems studied is by no means complete but it can
be considered to be representative sample of different systems.
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Appendix 1: List of systems overviewed

WebCT (course delivery system) http://www.webct.com/

BSCW (file management system) http://bscw.gmd.de/bscw/bscw.cgi/

Fle2 (knowledge building, progressive inquiry supporting system) http://fle2.uiah.fi

Knowledge Forum 3 (knowledge building system)
http://www.learn.motion.com/lim/kf/kf3info1.html

Belvedere (argumentation tool) http://lilt.ics.hawaii.edu/belvedere/

Sense Maker (Knowledge Integration Forum)
http://www.kie.berkeley.edu/sensemaker/

Limu (online class) http://www.limu.com
-
 LearnLinc (online classroom)
www.mentergy.com/products/live_elearning/learnlinc/virtualdemo/

Teamwave (advanced whiteboard)
http://www.stuffincommon.com/community.adp?community=demo

Habanero (collection of tools for synchronous communication)
http://havefun.ncsa.uiuc.edu/habanero/

IRC (Internet Relay Chat) http://www.mirc.co.uk/

Virtual Campus (3D architectural metaphor) http://moo.arch.usyd.edu.au:7778/

Hotelli KultaKala (avatar chat world)  http://www.kultakala.com/

Cybertown (3D avatar world) http://www.cybertown.com/main_ieframes.html

Active Worlds (3D avatar world) http://www.activeworlds.com).

Virtual U (spatial metaphor of university) http://www.vlei.com/tour_campus.html

COLER (collaboration couch) http://lilt.ics.hawaii.edu/lilt/software/coler/index.html

CoVis (collaboratory notebook, geo-visualizer) http://www.covis.nwu.edu/

Visto (system for groups sharing files and space) http://www.visto.com


