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Abstract
In this paper I describe the design solutions of the Fle3 system User Interface and
take a broader look to interface design and pedagogical CSCL research areas that
provide the background for the Fle3 system. In the context of my design work I
question the interface designers position and her accountability in connection to
the wider socio-technological aspects related to pedagogical interface design. I
also discuss the issues of the Interface as a common boundary shared by a group of
people and emphasize the aspect of interface acting as a mediating layer in group
interaction.

Tutors: Maari Fabritius, Teemu Leinonen and Minna Tarkka
Examiners: Anders I. Morch and Tapio Vapaasalo

Acknolegements
Thanks to Teemu Leinonen for inspiration, insights, daily discussions and
continuous support during the development of the project. Thanks to the whole
Future Learning Environments research group: Samu Mielonen, Janne Pietarila,
Bo Granlund, Ilkka Kekkonen for working together, discussing and helping me
out.
I am also very much grateful to Maari Fabritius, whose comments and ideas
significantly improved the design work.
I would also like to acknowledge big help in developing my conceptual thinking
that I received from Minna Tarkka and Heidi Tikka that introduced me to critical
approaches in new media design during the Cultural Usability seminar.

Contents

1. Introduction
1.1 The framework of the thesis
1.2 The structure of the thesis
1.3 Personal motivation
1.4 The objectives of the work

5
5
6
6
8

2. The theoretical context
10
2.1 The User Interface in context
10
2.2 CSCL as context for Fle3
13
2.2.1 The CSCL research field
13
2.2.2 The ITCOLE project
14
2.2.3 The Progressive Inquiry pedagogical model
16
2.2.3 CSCL systems functionalities overview (finding the values and
functional niche for our system)
17
2.2.3.1 CSCL vs file management
18
2.2.3.2 CSCW-systems vs. CSCL -systems
19
2.2.3.3 Distance learning vs f2f
19
2.2.3.4 CSCL systems functionalities: synchronous and asynchronous 20
2.3 Bringing CSCL theory to practice: questioning pedagogical interfaces
24
2.3.1 The discontinuity between school practices and pedagogical research 24
2.3.1 User Interface as a mediating surface in human interaction
27
2.3.3 User Interface as a boundary object
29
2.3.4 User Interface: empowering or controling?
30
3. Design process
3.1 Interface designer’s role in ITCOLE project
3.2 Workflow

31
31
33

4. Design solutions
4.1 The technical setup of Fle2
4.2 Accessability of the system
4.3 Customizability and modularity of the system
4.4 General UI consistence solutions
4.4.1 Hierarchy: “module mode” vs. “course mode”
4.4.2 Reading mode vs. writing
4.4.3 Navigation
4.4.4 Links
4.4.5 Replicating information in different modules
4.4.6 User presence and information
4.4.7 Displaying information about events
4.5 Modules in Fle3
4.5.1 Starting point: Your Fle3
4.5.2 Knowledge Building

34
34
34
36
38
38
40
42
45
47
48
52
52
52
55

4.5.2.1 Thinking types
4.5.2.2 Sorting the notes
4.5.2.3 Map view to Knowledge Building
4.5.2.4 Chat
4.5.3 Jam Session
4.5.4 Course management and User management
5. Conclusions
Bibliography and other sources
Written sources
Digital publications
Online resources
Appendix 1

57
59
60
64
64
66
69
71
71
72
73
74
74

4

1. Introduction

1.1 The framework of the thesis
The thesis work is carried out in the framework of ITCOLE (Innovative
Technologies for Collaborative Learning http://www.euro-cscl.org/site/itcole)
project in Media Lab, UIAH (University of Art and Design). In the project we
develop a CSCL (Computer Supported Collaborative Learning) web based
groupware system based on the pedagogical background provided by partner
researchers. The work is being done in R&D Future Learning Environments and
Progressive Inquiry research and development group in the Media Lab
(http://www.mlab.uiah.fi/7research/73.html ), where I am responsible for the
interface design of the new Fle3 (Future Learning Environment 3
http://fle3.uiah.fi) system.
Our R&D group in the Media Lab has quite a long history already (started in
1998) and by the time I came into the project there were two Fle systems
developed and released. The Fle2 (Future Learning Environment 2
http://fle2.uiah.fi) system has been used in several courses inside and outside of
the Media Lab. In fact I got familiar with the Knowledge Building theory (the
basic reasoning of Knowledge Building theory will be described in the chapter
2.2.2 Progressive Inquiry pedagogical model) and the Fle2 system from the
perspective of the user. This is why I “inherited” a lot of conceptual thinking and
system design decisions from previous development. My interface design work
happens in the framework of already existing knowledge and in close
collaboration with the rest of the group. In the paper I will be using the pronoun
“we” often, because many of the ideas and design decisions have come up during
lengthy discussions in the group and their “ownership” is quite indistinguishable
now.

1.2 The structure of the thesis
My thesis consists of:
•

written part where I explain the theoretical and practical ground for the
interface design and describe design solutions;

•

User Interface (UI) of functioning system release (Zope1 installation)

•

html dummies for next releases of the system

I present two different UI examples of the same system: the actual functioning
system current release and the html dummies that include more features, but only
represent the functionality to be implemented in the future. Since the system that
we develop is a very sophisticated one, we work in cycles of iterations (I will
explain the work practices of our group and basic ideology of Extreme
Programming in the chapter 3.1 Interface designer’s role in ITCOLE project).
Each of the releases embraces more and more features represented in html
dummies that are gradually developed too. This explains some differences in the
layout and functionality of both versions and it is important to consider that the
system development is still in progress. However I felt that it is essential to
include the actual functioning (although underdeveloped) system UI into my
thesis, because this probably is the only way to experience how the system really
works and feels. In this paper I will not report any results about actual usage of
the system. I will reflect upon the current situation in the project and will explain
the theoretical thinking justifying design decisions for the moment.

1.3 Personal motivation
I started off almost two year ago with the curiosity, what are the key factors of
successful Internet based technologies mediated communities. I refer to Internet
based technologies mediated communities as local or distributed groups of people
with a common background or with shared interests that are using Internet to
facilitate their interactions. I could define success as quality of interactions among
1

Zope is the leading Open Source web application server. Extensive information about it could be
found in http://www.zope.org/
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participants, such as active involvement of individuals into group activities;
collaboration and sharing of individual expertise in a group, reaching common or
personal goals and achieving more intangible things, like satisfaction and sense of
belonging to the community. I wasn’t interested in leisure or chat communities,
but rather was focusing on communities that pursue collaborative activities and
encompass demanding challenges for the participants that may be overcome by
sharing their expertise.
I joined the Collaboration and Progressive Inquiry study project in Media Lab last
fall and got introduced to the field of CSCL that appeared to be very much in line
with my initial interests. As I got deeper exposed to the CSCL research area and
became more familiar with the theories and already existing systems, I realized,
that there’s a big promise for the future in its core values, although at the moment
CSCL pedagogical research field is quite a shallow. I believe that gradually it will
make a big difference in the education practices and in this light designing for
CSCL poses big challenges for an interaction designer.
The title for my paper ‘I think I know what is good for you’ reflects the uneasy
interaction designer position that I found myself in, both ethically and
professionally:
During the design process we were consciously making decisions that will
influence the people’s understanding of how the system works and even change
the ways that people interact among each other (e.g. disabling certain
functionalities or emphasizing certain parts of the system). At the same time we
knew that the system is going to be extensively used in schools. In this way
through the design of the system we actually will construct the students, their
social interactions and in many ways shape the knowledge that they acquire
together. I personally found making some of the design decisions and admitting
that ‘I know what is good for others’ to be quite an uncomfortable position.
Trying to cope with the weight of interaction designer accountability (I borrow the
term ‘accountability’ from Suchman (Suchman 2000)) I eventually acknowledged
that the decisions have to be done, because if no one makes them, someone will
make them. The least what I could do in my work trying to be accountable as an
interaction designer was to assure that every small feature of the system is
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reconsidered over and over again from different perspectives in order to avoid
unreasonable and accidental decisions.
On the other hand I would like to emphasize the first part of my thesis title ‘I
think I know what is good for you’ that reflects a short moment of uncertainty that
I always encounter making design decisions. In my work I take a humble position
and always acknowledge that my suggested outcome is just one possible solution
out of multiple alternatives. I will talk more about the balancing position of
interaction designer in the chapters 2.3 Bringing CSCL theory to practice:
questioning pedagogical interfaces and 3.1 Interface designers role in ITCOLE
project.
Despite all considerations, I have a strong motivation to put my share into CSCL
field, because I believe that at the most general level it may help people to ‘make
the world a better place’ by developing people’s collaboration skills and
encouraging active inquiry that may lead them to acquire more general curiosity
about the world. Pointing out the importance of individual activity in the group
and helping to develop skills of teamwork, CSCL as a learning practice may bring
more balance to small productive groups and to the society in general.
Before starting to write this paper I was considering what should be my tone in
general. I wasn’t overly optimistic about the scale of change that my design is
bringing to the Fle3 system. I wasn’t so sure anymore whether user interface as
mediating layer between people or people and system in general has anything to
do with meaningful and satisfactory user experience or user motivation. But I also
thought, that my work may be valuable as an exploration, not as the final
conclusion or the description of the best solution. In fact I doubt that there is “the
answer” and “the solution” for the interface design task that we have in our
project and in this is why in this paper I take quite a dystopian position.

1.4 The objectives of the work
The objectives of my thesis are to develop the User Interface for a new Fle3
system based on pedagogical model and ideas provided by pedagogical partner
researchers. My work doesn’t encompass interface interaction with other parts of
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the system at technical level. The basic challenges that I as an interface designer
encountered in my work were:
•

to decide on the functionality that the system will have;

•

find the ways to display it, make it understandable and satisfactory for a
human;

•

at a very general level consider the technical requirements from the
computer system side.

In this paper I will describe design solutions of the Fle3 system interface and take
a broader look into the context of interface design and CSCL research areas that
provide background for design solutions for the Fle3 system. I will also use some
examples of working and communication practices in our project to illustrate
complications that interface designer encounters while working on multifaceted
system in a multidisciplinary team.

9

2. The theoretical context

2.1 The User Interface in context
The concepts of UI (User Interface) and Interface design are quite broad and I
will be using them throughout the whole paper in different contexts, so I feel that
it is necessary to make the definition of ‘Interface’ that would explain my scope of
interest at the very beginning of the paper.
Historically UI is an object of study of HCI (Human Computer Interaction)
research area, but since HCI field appeared to be very interdisciplinary (depending
on which subject of the area HCI research focuses on, the disciplines can vary
from computer science to industrial design or linguistics), currently there’s no
single agreed upon definition of it. A rough definition of HCI according to ACM
SIGCHI (ACM (Association for Computing Machinery) Special Interest Group
on Computer-Human Interaction Curriculum Development Group,
http://sigchi.org/cdg/) is:
“Human-computer interaction is a discipline concerned with the design,
evaluation and implementation of interactive computing systems for human use
and with the study of major phenomena surrounding them.”
According to the online Oxford English Dictionary, an interface is:
“1. A surface lying between two portions of matter or space, and forming their
common boundary. 2. transf. and fig. a. A means or place of interaction between
two systems, organizations, etc.; a meeting-point or common ground between two
parties, systems, or disciplines; also, interaction, liaison, dialogue. b. (An)
apparatus designed to connect two scientific instruments, devices, etc., so that
they can be operated jointly. “(Oxford English Dictionary retrieved from
http://dictionary.oed.com/cgi/findword?query_type=word&queryword=interface
at 14.11.2001)

These two definitions encompass slightly different range of subjects and represent
different scope of interest of different disciplines from HCI research area. In our
project and in my paper the concept of interface would be somewhere in between
of both definitions: I would describe UI as a part of software, that is a common
boundary shared by a group of people, mediating their acting together and at
technical level communicating with the system database. I bring in the notion of
mediating and would like to emphasize this aspect of interface, because I see it as
a main challenge for myself as an interface designer in our project. I will discuss
in detail further in the paper how the interface influences, structures and shapes
human to human interaction.
The aspects of interaction design most commonly associated with HCI and
usability are learnability, efficiency, memorability and errors that come from
computer science discipline. As ACM SIGCHI defines historical roots of HCI, the
human factors discipline derives from designing the military equipment for World
War II. (Sanders & McCormick, 1987). From then on the notions of usability and
efficiency are very much related to goal orientedness and eliminating human error
during human-machine interaction. Since I am mostly interested in computer
mediated human-human interaction, more specifically learning situations,
efficiency is not of primary importance. To my opinion in technology facilitated
human communication people are looking for something that would remind them
the complexity of real f2f (face-to-face) communication. If we want our system to
support dialog as a form of activity, we can not assume that people will be very
much goal oriented.
On the other hand, the factor of user satisfaction that is also researched in HCI
field is of primary importance in our case. It is the least tangible and measurable
factor that could be roughly defined as subjective satisfaction and pleasure to use
the system.
In the context of HCI and user satisfaction I can also refer to the term “flow
experience” introduced by Csikszentmihalyi (Csikszentmihalyi 1991). He
describes with it the moments of “effortless action”, when “person’s skills are
fully involved into overcoming the challenge that is just about manageable”, but
when she still feels in harmony with the environment, understands the rules
according to which she has to behave and is able to act accordingly.
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Csikszentmihalyi uses the term “flow experience” at the level of individuals and
activities of daily life. In my work I look into group “flow experience” where
people encounter high challenges, but feel in balance with each other, are aware of
each others’ responsibilities and capabilities, are able to apply their knowledge
and skills to advance together as a group and each of them personally.
“Flow is an optimal experience may be characterized by:
o a sense of playfulness
o a feeling of being in control
o concentration and highly focused attention
o mental enjoyment of the activity for its own sake
o a distorted sense of time
o a match between the challenge at hand and one's skills”
(Michael Cole “Flow experience” (retrieved at 14.11.2001 from
http://www.exploreit.net/improvethought/flow1.htm)
In my work these issues are mostly related to orientation and navigation in the
system as well as community and user identity aspects that will be discussed in
detail in 4. Design solutions part.
Important aspects in HCI area brought in by Turkle are the concepts of
transparency and opaqueness (Turkle 1995). According to her, the computer
interfaces developed from being structurally transparent (at the beginning of HCI
history users easily could trace back the structure of the systems down to ‘bare’
machine) to structurally opaque (now the users are interacting with applications
rather than with the computer itself).I would claim that the structural transparency
almost always causes ‘functional opaqueness’, meaning that in very structurally
open systems the functionality is usually not visible. Operating in ‘functionally
opaque’ environment requires certain amount of expertise and dedication.
According to Csikszentmihalyi if the tasks are too challenging, the users can loose
their motivation do anything at all. Designing an interface for collaboration
system for schools, an obvious choice is to aim towards ‘functional transparency’
reducing structural transparency. In my design work I acknowledged the need to
develop an UI that would be easy to use, meaning that instead of solving puzzles
12

about how the system works, the students could concentrate on the ideas and
things they want to do together. However Fle3 is an open source system: the users
have full access to its code and possibility to do changes at all system levels. In
that sense, Fle3 can possibly support “flow experience” for very different kinds of
users.
Due to the technological development and people getting experienced in computer
systems usage, there are new aspects of HCI emerging. For example, Manovich
notices that as computer becomes a universal media machine rather than just a
tool, we are not interacting directly with the computer anymore, but with sets of
images, texts encoded in digital form that could be called ‘cultural interfaces’.
(Manovich 1997) This notion brings in a whole range of subjects related to
interface design. In my paper I will interpret it as the importance of using of
adequate interface ‘languages’ understandable for current users in the context of
the historical development of HCI. For example, in Fle2 case some of interface
elements were implying more advanced functionality than the functionality that
was available. People expected that they could ‘drag and drop’ some icon-like
images, although it wasn’t possible because of technical limitations. In my design
work I tried to consider the range of interfaces available at the moment that may
influence peoples expectations about interface ‘behavior’ and tried not to cause
confusion by offering less or different functionality than the visuals may imply.

2.2 CSCL as context for Fle3
2.2.1 The CSCL research field
Referring to Bolter (Bolter 1984) Lipponen (Lipponen in press 2001) states that
the emergence of CSCL as a research field may be seen as a result of technology
development influence on our understanding about human cognition and learning.
The apparent need to use technology in western society’s everyday life naturally
raises the question of education and acquiring skills necessary to operate in
technologically advanced environment. However, CSCL research doesn’t focus on
teaching computer skills. It reflects the concern about future generations ability to
adapt in highly demanding and constantly changing environment, where rapidly
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developing technologies pose new challenges and require new skills from people
every day. Knowledge and information gets outdated fast, no skills and
professions could be assured in the future. (Lipponen in press 2001). CSCL
attempts to facilitate people in developing abstract thinking skills, ability to adapt,
"learning how to learn" that are essential for surviving in contemporary society.
CSCL emerged as an autonomous research field out of wider CSCW (Computer
Supported Collaborative Work) research area quite recently and there is still lack
of consensus about core concepts, methodologies and even about the 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. At a very general level, CSCL interest lies on “how collaborative
learning supported by technology can enhance peer interaction and work in
groups, and how collaboration and technology facilitate sharing and distributing
of knowledge and expertise among community members. “(Lipponen in press
2001).

2.2.2 The ITCOLE project
As I mentioned in the introduction, my work is carried out in the framework of the
ITCOLE project. The ITCOLE project was initiated to bring the theoretical
research, technology and school practices closer to each other. In its “mission
statement” it says, that the project “focuses on developing innovative pedagogical
models, design principles and technology for collaborative knowledge building to
be used in European education.”
“The main objectives of the project are:
- Develop pedagogical models of collaborative knowledge building for European
education.
- Develop a modular knowledge-building environment to support collaborative
learning.
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- Evaluate, test and disseminate the environment in European schools in order to
build meaningful pedagogical practices and to advance the use of collaborative
learning technology. “( http://www.euro-cscl.org/site/itcole ).
Since the CSCL field is still quite experimental, one of the most important aims
for the ITCOLE project is to help the CSCL research community to enter a more
mature phase of its development by proposing pedagogical model, a groupware
system and working practices, based on a joined effort of pedagogical and
technological partners, that could be extensively used in regular classrooms
without researchers’ supervision.
The current situation in CSCL research may be interpreted according to Rogers’s
graph that illustrates the diffusion of innovations as applied to technological
development by Norman (Figure 1). In this chart he explains how the customers
change as technology matures. According to him, technological development is
driven by technology enthusiasts followed by early adopters. The majority of
customers join in later and their expectations and demands are different from
those of innovators. (Norman 1998, Rogers 1995)

Figure 1 (according to Norman interpretation of Roger’s graph)

Not focusing too much on the economical aspects of Roger’s model, it could be
also applied explaining the CSCL field development: first researchers came up
with the idea of using computer systems for education and were trying it out in
experimental settings. Now it is about to leave the stage of innovation and enter
the phase when a large number of “real users” are joining in. This could also be
sensed in CSCL research community: it is already quite big, a large number of
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researchers are still joining in, but the visionaries are already looking for
something new. The rest of researchers acknowledge the need to leave the
experimental phase of CSCL and enter real school environments. More
importantly from my perspective, this is also the stage when interface design,
usability and user satisfaction becomes important. The system has to be selfsustaining and usable by technologically inexperienced people. One important
goal for the ITCOLE project is to focus on disseminating the technology for
collaborative knowledge building in schools.

2.2.3 The Progressive Inquiry pedagogical model
There are numerous researchers working on divergent theories in the CSCL field.
I will not go into detailed overview of all the theories in CSCL field, but will
focus on Progressive Inquiry and Knowledge Building pedagogical model
developed by Centre for Research in Networked Learning and Knowledge
Building in Department of Psychology, University of Helsinki, that is the
pedagogical background for the Fle2 and Fle3 systems. I will describe it more
explicitly in the following chapter.
The basic motivation for Progressive Inquiry pedagogical model to emerge is the
belief that the future society develops towards knowledge society and holds a big
promise for people doing knowledge work. Coming from this assumption, the
school education should help the students to engage into active construction of
knowledge similar to expert inquiry instead of passive consumption of readymade study materials. (Pyysalo, Iivonen & Lallimo in press 2001)
The Progressive Inquiry pedagogical model (general description at
http://fle2.uiah.fi/pedagogy.html) is based on scientific inquiry method. The basic
reasoning is that new knowledge is not assimilated, but constructed and
transformed through raising and solving problems. The students raise their own
study questions based on their interests; try to come up with their own
explanations for the problems; look for information to deepen their own initial
hypothesizes, critically evaluate the theories; summarize and come up with new
ideas. In the ideal situation according to the Progressive Inquiry model, the
learning process would be represented as an expanding spiral of iterations of ideas
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leading to deeper individual understanding and also to a shared understanding in
the whole group. The pedagogical model is illustrated in Figure 2. I will come
back to Progressive Inquiry model, when I will be talking about design solutions
for Fle2 and Fle3 systems.

Figure 2. Progressive Inquiry pedagogical model.1

2.2.3 CSCL systems functionalities overview (finding the values
and functional niche for our system)
In this chapter I will refer a lot to the paper that we wrote together with Teemu
Leinonen for the ITCOLE project (Kligyte, Leinonen in press 2001) with the
attempt to set a stable background for our CSCL system functionality, that would
distinct it from 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

The drawing has been made by Asta Raami.
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2.2.3.1 CSCL vs file management
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. (Lipponen in press 2001). In this form the
definition is including a great variety of different systems from online course
management systems with collaboration tools to CSCW -system and Knowledge
Building environments. Talking about our design specifications for a CSCL
system design we want to make a clear distinction between 2 types of the systems:
•

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

•

groupware applications supporting knowledge building in study groups.

The first ones, such as WebCT, Blackboard and TopClass1, 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).
Within 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.

1

Links to all the systems mentioned in this chapter are provided in References Apendix1 part of
this paper.
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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 the work 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.
2.2.3.2 CSCW-systems vs. CSCL -systems
We must also make a distinction between CSCL (Computer Supported
Collaborative Learning) and CSCW (Computer Supported Collaborative Work)
systems. The CSCW systems mostly focus on efficient document management
and support production oriented activities. For example BSCW (Basic Support for
Cooperative Work) 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.
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).
2.2.3.3 Distance learning vs f2f
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We may also look at online and network learning systems as:
•

distance learning systems;

•

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 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.
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.
2.2.3.4 CSCL systems functionalities: synchronous and
asynchronous
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 email, in usenet groups, bulletin boards and websites (Palloff, Pratt 1999).
Asynchronous environment offers many timing related advantages compared to
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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

•

whiteboards

Document sharing
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.
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 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
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
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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.
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 to 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)).
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However in CSCL environments synchronous communication may bring some
undesirable side-effects to a meaningful discussion and learning process. For
example, often when students expect to experience in virtual world something
similar to real f2f, they get disappointed, because the system can not offer the
richness of human-to- human communication. Due to lack of physical presence,
the authorship and participation of students is not very obvious. Timing is a
difficult issue in synchronous communication too: 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.
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)

However my UI design work for the project was dealing mostly with
asynchronous parts of the system, except notification about events, such as the
presence of participants or awareness about new notes and documents in the
system. 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. I
will talk about design solutions for representing the participants in the chapter
4.1.6 User presence and information.
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2.3 Bringing CSCL theory to practice: questioning
pedagogical interfaces
2.3.1 The discontinuity between school practices and
pedagogical research
Due to the fact that CSCL field is still at quite experimental stage, the researchers
tend to develop sophisticated theories and apply them narrowly in strictly predefined test settings. The tests are brought to schools purely for the research
purposes and once they are over, the whole thing is forgotten: researchers go back
to write their papers and schools get back to their normal routines. The lack of
interest from the researchers to make the CSCL field more self-sustainable is
coupled with the lack of links between pedagogical researchers and technical
developers, that causes another problem: the pedagogical researchers often don’t
have enough knowledge and resources to develop tools that would be most
suitable for their theories (excluding some successful collaborations and lonely
attempts to get into software programming). It often happens that actual computer
systems used for testing are inadequate or at least not designed for the specific
CSCL purposes.
However, the pedagogical ideas developed by the CSCL researchers are partially
employed in various experimental systems and there is a number of attempts to
develop systems that would support collaboration and Knowledge Building: e.g.
Fle2 (developed in our R&D group in Media Lab) or Knowledge Forum (Ontario
Institute for Studies in Education at the University of Toronto). The systems are
tried out in classroom settings, but in many cases the pedagogical ideas and
technology seems to encounter hesitation from the students and teachers alike. In
my previous paper for Cultural Usability seminar I was looking for reasons for the
resistance and tried to point out several ideas how the discontinuity could be
balanced out through design of the system. The suggestions were based on my
personal experience of using Fle2 system during the study project in Media Lab
UIAH. However I also have to notice, that much bigger influences such as
institutionalized education policy, rigid teaching and reluctant study practices that
I’m not able to embrace in my thesis work may be coming up during CSCL
system testing and sometimes causing the failure of experiments. More studies on
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overcoming existing barriers of school practices and CSCL have been done
recently. (Lipponen 1999, Stahl, 1999)
There’s an obvious gap between the pedagogical ideas and real school situation,
that can not be solved neither by great pedagogical, nor technical design. The
actual “collaboration” concept put into action in school environment may be
contradictory, full of conflicts and competition (Lipponen in press 2001). The
researchers and teachers that introduce the CSCL ideas at schools encounter
subdued daily school practices, e.g. putting the minimum time and effort required
to complete courses and tendency to look for the easiest way to get through. Most
likely the first questions that comes from the students starting the CSCL class is:
“How many writings do I have to post to pass the course?”, “What is required?”,
“How much is enough?”. Teachers’ motivation to put extra effort into planning,
moderating and evaluating the CSCL course is also under question. Too often
teachers prefer to take things mechanically and teach “from the book” rather than
allowing their students to wonder and find their “truths” themselves.
Having all this in mind its hard to say whether the CSCL system design could
enhance student and teacher motivation to learn collaboratively. My guess is, that
at least the system should help the people to understand their process of learning
better, but I have no doubts that the system itself is not enough in order to achieve
this. The pedagogical ideas behind it have to be explicitly explained, people need
to be trained and good examples of teaching/learning practices have to be given.
In the ITCOLE project this challenge is recognized and several partner institutions
are working on developing proposals for new school practices based on the tests.
In case of Fle2, the pedagogical model and ways to use the tool are communicated
in website FAQ and every course is supposed to start by introduction of the
learning method. However quite often people failed to understand and apply the
Progressive Inquiry pedagogical model in their learning process.
•

The design question in relation to people’s learning/teaching practices
would be: if we want to assure, that the students get the best use of the
CSCL tool and pedagogy behind it, should the pedagogical model be more
dominant and more strongly embedded into the system interface, or should
we rely and support already existing school practices facilitating them,
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where it is needed, hoping for gradual change towards collaboration in
education?
One possible position that I encountered in some discussions within our research
group would be, that if the Fle3 system design goes along with pedagogical ideas,
it could help to refine the education practices by obviously pointing out, where
CSCL study/teaching practices are rejected. In this way the system could draw the
attention to where the school practices are wrong. However this stance neglects
human habits and ways of doing things and puts a pedagogical model above
everything else. This also relates to my personal uneasiness facing the power and
control issues of “knowing what is good for others” that I talked about earlier in
the paper. To my opinion the models are ideal abstractions and they can useful for
researchers to communicate their ideas through different kinds of visualizations.
But the fuzziness of learning situation can not be fully reflected by any kind of
models and the models shouldn’t be used as classroom scenarios. (Which I think
was the case, why Fle2 system “failed” in applying the pedagogical model in
classrooms. For example, even the system interface language was propagating too
complicated research discourse concepts to educational settings that sometimes
were misunderstood, misinterpreted and misused by students.)
I would like to take much more moderate position in relation to this question and
continue the discussion about the importance of introducing examples of new
school practices together with CSCL system and pedagogy. Importing methods
alone is not sufficient. Activities in the classroom are difficult to predict and
depend a lot on the tutor: her mediation, intervention and regulation. The
pedagogical ideas should be equally carried out by technology and tutors: they are
as important as tools and they need training in tools’ application. Talking about
interface design in relation to this, I think it could support certain classroom
activities, but not impose certain way of usage.
I do not think that there is one right answer to the question of “model dominance”
vs. “model chaos” as Banon (Banon 2001) puts it. I would see the interaction
designers role is to find a middle ground between these two extremes.
On the other hand I would like to make clear that the system that we are
developing is not a general learning system, - it is designed to serve specific
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purposes of Knowledge Building and Progressive Inquiry and should be used
fully understanding the conceptual and pedagogical ideas behind it. From the
teachers and students side we should expect certain level of commitment and
willingness to actively engage into studying.

2.3.1 User Interface as a mediating surface in human interaction
An interesting and challenging thing for me in this project is, that we are
developing a collaborative learning system that doesn’t contain predefined paths
and “content” that needs to be learned. It is a tool as a set of functionalities and
possibilities that have a certain pedagogical method as a background. More or less
it is open for any kind of use, but a very important point is, that we do not want to
create a generic system containing all the possible features and supporting any
activities. According to the background pedagogy there are more desirable
activities, that we want to support and some functionalities that we want to
exclude, because they are not considered to be meaningful for collaborative
learning purposes. In this way the interface acts as a mediating tool filtering out
unwanted actions and supporting others.
As I mentioned it before, for me personally the mediating aspect of the interface
and ‘knowing what is good for others’ is quite a difficult issue. In some discussion
with my friends about a popular chat Hotelli KultaKala1 we noted that although
the system seems to be very open form the first glance – the user can select the
way she looks, personalize the environment, visit other people’s places, talk and
say almost whatever she wants; she couldn’t shoot anyone, she couldn’t declare a
war or destroy something. She couldn’t even swear, because “bad” words are
filtered out. In this way the moral choices that people make themselves in real life
are done by the system designers. Its hard to say what impact it has on people in
the long run. I guess, at least they have much more meaningful conversations in
Hotelli KultaKala, but considering possibility to bring in or leave out this kind of
moral implications, the designers role becomes not a trivial one.

1

Hotelli KultaKala (avatar chat world) http://www.kultakala.com/
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Coming back to the Fle3 systems design, according to A. Feenberg1 and theorists
from the social shaping of technology school (McKenzie, Wajcman 1999),
technology and society are mutually constitutive: the tools we use shape our ways
of doing things, which determine who and what we are. According to Kuutti
interacting through a new tool our perception of the world is remediated: we not
only use tools, but using them also changes us. In this sense providing the student
with the space for action, defining and mediating the form of interaction, the
system design shapes and constrains how people communicate, establish
relationships and structure knowledge. The interface is the only part of the system,
which is visible for students and teachers, so it is quite important to assure, that
interface design conveys the conceptual and pedagogical background of the
system and supports the objectives of CSCL.
For example, quite an interesting comment we had from one of pedagogical
partner researchers after the presentation of BSCW (Basic Support for
Collaborative Work system developed by GMD) and Fle2 systems. She said, that
Fle2 seemed to be much more individualistic and less collaborative compared to
BSCW, because the first view that the students gets when she comes to the system
is her personal WebTop, where she stores files relevant to her. The researcher
thought that BSCW approach of having multiple folders contained in each other
with different access rights (ranging from public to private) was more
collaborative. Technically the Fle2 system was based on BSCW and the
functionality was almost exactly the same. The only thing that was different was
the interface. To my opinion this comment reflects how the interface design
decisions shape people’s way of thinking and how important is to make right
design decisions.

1

Questions of technology and society relations are discussed in detail in A. Feenberg’s book

Critical Theory of Technology (Oxford University Press, 1991). In this paper we refer to the article
From Essentialism to Constructivism: Philosophy of Technology at the Crossroads. http://wwwrohan.sdsu.edu/faculty/feenberg/talk4.html (retrieved 16.03.2001)
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2.3.3 User Interface as a boundary object
Continuing with the theme of interface shaping people’s way of thinking and
practices I would like to bring in the notion of “boundary object”1 originally
introduced by Star and extensively used by Wenger (see Star & Bowker 1999,
Wenger 1998).
According to him the meaning that people assign to certain things is not static, but
is constructed and constantly re-constructed through negotiation within
community of practice. The meaning is reified in boundary objects. As Wenger
puts it, boundary objects are artifacts, documents, concepts that help people from
different communities of practice to communicate their thinking and organize
their interconnections by reflecting on them. In his book Communities of Practice.
Learning, Meaning and Identity Wenger has been using example of community of
practice in insurance company forms processing department. The process of
filling a form requires certain effort from the person, because she has to change
her normal way of expressing herself in order to fill input fields properly. On the
other hand the predefined inputs in the form make form processing people’s work
much easier. The form functions as a translation between two interacting parts and
according to to my definition could be called an interface.
Talking about user interface design in Fle3 case, it functions as a boundary object
among the students and teachers who belong to the same group. The meaning that
is negotiated during the learning process is reified by creating an artifact, in our
case a written note or an image structuring the thinking according to the
Progressive Inquiry pedagogical model by labeling the notes and posting them to
the system. The writing has to be structured according to the requirements of the
1

A short description of “boundary object” provided by Star & Bowker (Star, Bowker 1999):

“Drawing from earlier studies of interdisciplinary scientific cooperation, we define boundary
objects as those objects that both inhabit several communities of practice and satisfy the
informational requirements of each of them. In working practice, they are objects that are able both
to travel across borders and maintain some sort of constant identity. They can be tailored to meet
the needs of any one community (they are plastic in this sense, or customizable). At the same time,
they have common identities across settings. This is achieved by allowing the objects to be weakly
structured in common use, imposing stronger structures in the individual-site tailored use. They are
thus both ambiguous and constant; they may be abstract or concrete.”
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system that are accepted by making the choice to use Fle3 system for learning. In
this way the interface mediates and shapes the communication in the group,
asking the people to admit the same rules in order to help to understand each other
better.

2.3.4 User Interface: empowering or controling?
Continuing the theme of UI as a layer that mediates human communication in the
group, the questions of power, control and enpowerment become important. By
empowering I mean giving a person a sense of power, feeling that she can really
do something, not feeling helpless. And by control I mean sense of being guided
and other kinds of structuring: disabling certain functionalities, filtering and
sorting out notes, displaying only certain amount of functionality according to
access rights, etc. How much design of the system is in control of people’s action
and how much do they control the action?
An uneasy task for me as a designer was to achieve a proper balance between
openness and regulation of activities through UI. Openness could not always be
associated with empowering. Too many possibilities and not enough of clues how
to proceed may as well be disabling. For example, in BSCW, the user is given too
many options in setting up the preferences form that leads to frustration and
feeling of being lost. This example might be considered as a basic usability
mistake, but it also implies that certain level of restriction is empowering the end
user.
Another example of control may be the attempt to structure people’s thinking
according to pedagogical model and categories of inquiry (recognized by
pedagogs as very important, bringing to different level of thinking) in Fle2. The
idea was implied by the UI of the system, but wasn’t very well accepted by
students. It took time for them to understand the concepts and very often they
labeled the notes just randomly. On the other hand, from the pedagogy point of
view people should know, what they want to write before pushing the reply
button. The design proposals to tackle this kind of situations will be described in
the chapter 4. Design solutions.
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3. Design process
3.1 Interface designer’s role in ITCOLE project
As I mentioned before, my work is carried out in the framework of ITCOLE
project group. It is an interesting experience and I think that my position as an
interaction designer there reflects some of the points that I am making in this
paper such as issues in interface designer’s accountability implied by the title of
this paper or the notions of interface as a space “in between”, a boundary object. I
will talk shortly only about the setting of the project and daily work practices that
we have.
There are ten partner institutions from several countries in Europe, that are
involved in the project and they play different roles such as developing
pedagogical models, developing technology or organizing testing of the system.
The project brings together very different organizations with different working
practices, people with various backgrounds, interests and expectations to one
multidisciplinary and multinational project. The partners are working more or less
remotely and separately. Sharing the ideas happens in mailing lists, BSCW
(Internet based collaborative work system) and in meetings and workshops. The
pedagogical partners are supposed to deliver comprehensive pedagogical methods
that could be implemented by developers into the CSCL system and tested in
schools.
Our research group is responsible for the user interface design of the new CSCL
system. The system development method that we are using in our group is XP
(Extreme Programming). The basic ideology of XP is that the system is released
and tested very frequently. The communication between a “client” and developer
happens in the form of “user stories”, where the “client” in normal everyday
language defines the desirable scenario that the system should be able to perform.
The developers estimate how much time it will take to program the feature and the
“client” decides whether she wants to use this amount of resources for the task
described in “user story”. In ITCOLE project setting the user stories are supposed

to be written by pedagogical partners and estimated by developers. This setting
was planned to make the communication of ideas between “soft” research people
and “hard” coders easier. However it seems, that pedagogical partners have
difficulties understanding for what purposes and how they could write the user
stories. Apparently they are much more used to writing research papers than
scenarios for system functionality. This may be the reason why so far the user
stories were written only in our R&D group that is responsible for the interface
design.
The point that I am making here is that discontinuity between disciplines is very
difficult to overcome and in this kind of multidisciplinary projects the interface
designers act as “translators” that gather and “glue” together inputs from all
project partners. Being in interaction designer position myself I found out, that I
have to be interested and know quite a lot from both sides of system design:
technical and pedagogical, in order to make sensible decisions for the interface
design. Talking about daily practices and communication in our group, I noticed
that I have to use quite different language and arguments in order to explain to
different people my points and questions. In some sense I would say, that in our
project the interface designers are the “interface” between pedagogical researchers
and technical developers.
As one of the main task for me as interaction designer I saw finding the “middle
ground” where pedagogy could meet technology. During design process I had
constant considerations about the pros and drawbacks of certain functionalities
and there were multiple factors influencing the choices. In the design solutions for
the system I was trying to find the optimal balance between pedagogical, usability
and technical requirements. This includes both: putting limits on certain
functionalities in contradiction to some practices that people are already used to,
e.g. document sharing functionality; and extensively elaborating some less
familiar parts, such as Knowledge Building and Jam Session (will be described in
the chapter 4. Design solutions). Technical limitations were also influencing
design decisions a lot. However, I do not think, that there could be a single best
solution for the interface design problems and in the description of design
solutions I will explain about compromises that I had to accept.
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3.2 Workflow
I started my work from getting familiar with the CSCL research field, exploring
the range of theories, especially focusing on Progressive Inquiry and Knowledge
Building theory that is the theoretical background for Fle3. I was also doing
research of functionality of existing CSCL systems, looking for functional niche
for Fle3. We wrote a specification of features and types of interface/interaction for
CSCL system UI paper together with Teemu Leinonen, parts of it are included
into my final thesis paper. At the same time I was working on html sketches for
the UI that were discussed in our research group. The sketch developing process
was iterative, all the ideas and proposals for the features were discussed and
negotiated within the research group. I also did several small “user testing”
experiments with the html dummies, inviting people, who are not closely related
to the project to go through several loosely defined scenarios. The user testing
setup was rather in the form of discussion than the scientific method. I will bring
in outcomes of the tests to the explanations of the design solutions part. The
sketches were then integrated with the technical part of the system. The functional
Fle3 system at the moment has basic features of Knowledge Building and will be
developed further according to the design proposals that I show in html dummies
and describe in following chapters.
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4. Design solutions
4.1 The technical setup of Fle2
As I mentioned it earlier, a lot of the conceptual design for Fle3 was based on the
experience with Fle2. The basic structure and modules of Fle3 are very similar to
the ones in Fle2, so I feel that it is necessary to explain shortly the philosophy,
history and design solutions of Fle2 in order to be able to talk about Fle3. In this
chapter I will describe core technical and ideological considerations that were
affecting my design work.
Fle2 (Future learning environment 2, http://fle2.uiah.fi/) is a web-based
groupware tool, which is the second generation of FLE tool, developed in 1998 by
the Media Laboratory, University of Art and Design, Helsinki, and the Department
of Psychology, University of Helsinki.
“The Fle2 system is client server application using web-browsers as clients.
Users may login and use the Fle2 through the Internet (TCP/IP) with any
HTTP/HTML compliant browser such as Netscape Navigator or Microsoft
Internet Explorer. In this way, access to the system is platform independent and
usable across Linux, Macintosh, Unix, MS Windows, and palmtops, e.g., Nokia
Communicator or Windows CE. Thereby, the Fle2 provide seamlessly support for
co-operation in heterogeneous computer/ device environments which is normally
a pre-requisite for the collaboration of open groups.” 1 (Leinonen 2001)

4.2 Accessability of the system
Designing CSCL systems some technical decisions become crucial and affect the
whole functionality of applications. For example according to technical setup, the
CSCL applications could be analyzed as:

1

•

separate client applications run locally in a workstation

•

web based applications using web browser as a client

Fle2 website FAQ edited by Teemu Leinonen, http://fle2.uiah.fi/faq.html, 2001

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.
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
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, the Fle2 developers’ choice was to design 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 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 or flash plug-ins. 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. In the Design Solutions part of this work I will
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describe functionalities that become available using a flash plug-in in system
design.

4.3 Customizability and modularity of the system
Referring to issues related to school practices that I was talking about earlier, our
position in designing the CSCL system is that the system could not cover or
replace the whole learning process. According to Bannon, in designing the system
we should aim towards augmentation and extension, not substitution of real life
learning situations (Banon 2001). In school practices there are always natural
transitions from the work in the system to f2f where the students can clarify ideas
and get some guidance. The students or teachers might also find other tools more
useful in certain situations. Instead of trying to design a very integrated system,
our tool should be easy to tailor and customize, as well as support easy transitions
from one media to another, from one tool to another. For example, taking into
consideration different ways the system could be used in classroom situations, it
could provide the users with more specialized printing or e-mailing functionality.
The advanced functionalities mostly related to synchronous communication are
offered as separate modules in our system, which could be launched by the tutors
at 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.
The openness of the system could be seen as a core value in Fle3: despite the fact
that Fle3 is an open source system in general, the system can be localized and its
interface language can be translated quite easily by unexperienced computer users.
This possibility influenced the decision not to use any written text in images of the
interface. For example in Fle2 the thinking type images contained textual
abbreviations of categories of inquiry names.

Figure 3. Thinking types images containing textual abbreviations in Fle2 system
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As opposed to that, all the images in Fle3 are icon-like drawings and all textual
explanations are regular text easy to translate. For example thinking types are
represented with images of different color notes that are followed with textual
abbreviations.

Figure 4. Thinking types images followed by textual abbreviations in Fle3 system

Another design decision related to openness for different kinds of use and
accessibility was to make all the layouts scalable. Current Fle3 layout allows to
display it on any resolution computer monitors as well as change the font size to
any size. In that sense it may be more accessible for schools with less advanced
facilities.
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Figure 5 & 6. The same page layout scaled to fit different monitor resolutions in Fle3 system.

4.4 General UI consistence solutions
One of the basic requirements for information system UI design is consistency of
the layout:
•

the elements that appear in multiple places should have constant positions

•

distinct locations in the layout should be dedicated to elements that carry
similar meanings and perform similar functionality.

In following chapters I will explain how I tried to achieve consistence in Fle3
UI design.

4.4.1 Hierarchy: “module mode” vs. “course mode”
A very problematic issue was to define the hierarchy of different modes in the
system and come up with clear and consistent logic of transitions from one space
to another. Trying to keep the users choice as open as possible and system still
understandable, in several places Fle3 “tools mode” (Knowledge Building, Jam
Session) overlays “course mode” . The decision was to consider “tool mode”
higher in the hierarchy than “course mode”.
For example, Mari is a student that participates in 3 courses in Fle3: Finnish
History and Culture, Image Editing Essentials and Writing for New Media. She
logs-in to the system and finds herself in the starting personalized module called
Mari’s Fle3 from where she selects the course Finnish Culture and History. She is
transported to Finnish Culture and History course in Knowledge Building module.
Here there may be two possibilities:
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•

allow Mari to select different course in the Knowledge Building module

•

keep starting Mari’s Fle3 module as the only place where she could select
the course she wants to work in.

Thinking about Fle3 usage situations, it probably would often happen that the
students participate only in one course at a time. In that case the hierarchy is not a
problem at all, because all the Fle3 modules would be set to one particular course
mode. On the other hand, most often people who participate in multiple courses
would be the tutors. They may want to have a freedom in Knowledge Building
module to browse through several courses without going to the starting point all
the time. This is why the decision was to keep the course selector in each page.

Figure 7. Course selector and module tabs in Fle3

Another problem related to this issue was that some course activities may be
happening in Knowledge Building and Jam Session at the same time. Should
selecting the Finnish History and Culture mode in Knowledge Building affect Jam
Session and set it to the same course mode? Considering that some of the courses
may be happening only in Jam Session or Knowledge Building it seemed to be
meaningful to keep tools independent from each other.
For example, Mari is in Knowledge Building in Finnish History and Culture
course. She changes the course to Image Editing Essentials. Some parts of this
course take place also in the Jam Session module, but selecting the course in
Knowledge Building doesn’t change Jam Session current course. Since last time
Mari was using Jam Session she was working in Finnish History and Culture
course, Jam Session settings stay the same. Basically it means that the “course
mode” is dependant on “module mode”. Mari has to select the course where she
wants to work separately in each module.
This is emphasized in layout color design: each of the modules has its own tab at
the top of the page and distinct colors that help the user to orient in the system.
Changing the course doesn’t affect color coding.
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Figure 9 & 10. Two different courses carried out in Jam Session

During the tests I was asking if people are aware in which module and what
course they are in. In most of the cases people said that they could orient quite
well and they did not see direct relation between Knowledge Building and Jam
Session, because the rest of modules (Mari’s Fle3, Library, Course management,
etc) are not related to any specific course.

4.4.2 Reading mode vs. writing
Designing the Fle3 system at certain points I had to give up the basic rules of
consistence. For example, there could be distinguished two different types of
activity that people carry out in Fle3:
•

reading, exploring what is already done by other people

•

actively writing or editing, submitting inputs to the system

The problem that I noticed with keeping consistent layout was that if we keep all
the links active all the time, people may jump from writing the note form in
Knowledge Building to, lets say Library module before submitting the writing to
the database. In this way all the input text that they have already created would be
lost. First idea tackling this problem was to display the same layout with grayed
out non-active links. In this case the problem appeared to be that people couldn’t
understand why some links that were active before suddenly were disabled. The
layouts of writing the note and reading the note were too similar.
The final solution that I present in html dummies was to design a very different
and minimalist layout that contains only elements relevant for creating a note
operation without any other options available in the usual writing mode.
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Figure 11. Reading mode

Figure 12. Writing mode

Although we can not prevent people from pushing the “back” button of their
browser and loosing all their work, I think that this design through visuals and
restrictions of functionality gives a clue to the user about difference of active
writing and reading modes.
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4.4.3 Navigation
Navigation in the Fle3 system and helping people to orient themselves there is one
of basic challenges in any UI design work. In Fle3 case we were considering
several ways of displaying user position in different levels of the system. In my
design proposal the user location in different modules is represented by the tab in
the header and distinct color of each module. During design process I had several
ideas how to represent different levels of places in the system. For example
Knowledge Building hierarchy consists of: course, course context, starting
problem and single notes. One of the ideas was to present the whole Knowledge
Building as expandable tree where the user could expand the parts that she is
interested in and collapse irrelevant ones. In this way she could have a very
customized view to the database, where only parts that she personally is interested
in are displayed.

Figure 13. The first sketch of expandable tree in Knowledge Building

This kind of functionality seemed to be quite promising, because in this way the
students would be able to define the context for their work themselves. However,
considering technical limitations and the system load that this kind of tree would
cause, this idea was delayed further to the further when the machines will be fast
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enough to render long lists of notes subject lines and several notes’ bodies inline
without any problems.
The decision handling this situation was to split the levels of Knowledge Building
to separate pages. The depth and dependencies of each level and element is
represented by inclusion: the elements lower in the hierarchy are placed in the
frames of the higher layers. For example, the Knowledge Building main color is
green and it contains several course contexts; the course context color is orange
and it contains several starting problems. In the course context page the orange
course context frame is inside of green Knowledge Building frame and content of
course context is displayed on white background inside orange frame. The focus
content of the page is always displayed on white background.

F
igure 14. The idea of ‘inclusion’ in Fle3 layout.

However, from the initial idea of expanding tree of notes, current Fle3 design
inherited “show / hide” functionality. Previously course contexts in Fle2 were
used to divide the whole course to smaller groups of different interests. It was not
necessary for the students to know everything that is happening in all the other
groups. In Fle3 the student can hide course contexts that she is not interested in.
Only overall amount of notes in course context and new notes is displayed.
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Figure 15. One of the course contextshidden.

Another way for the user to orient in the Fle3 system is the navigation path that
contains the links to upper levels of the system. The title of the level that the user
is at the moment is not active.

Figure 16. Navigation path in Fle3.

Clicking on any of the tabs brings to the top most level of each of the modules.
This decision was made after considering the possibility to track student’s actions
and bring her back to the last view used. For example if Mari reads the note in
Knowledge Building, then visits Jam Session and presses Knowledge Building tab
again, she could be brought to the last note view read in Knowledge Building.
However, this functionality could hold back the student from getting to know
what is happening elsewhere in the system. Mari could end up working
somewhere deep in the system developing her own individual ideas without being
aware of other people’s activities. Since Fle3 supports collaboration, we think it is
meaningful to bring the student to the top surface level and let her explore the
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range of activities. For some users in tests it also seemed to be helpful to have
several stable certain points that they could come back to if they loose their way
in the system. More to that, the feature of tracking user activities is already
provided by “back” button functionality in any of the web browsers.

4.4.4 Links
A problematic issue appeared to be defining styles for links: web users are already
used to have underlined and colored links in web pages. But because of extensive
use of color for defining modules of Fle3, there was no way I could have selected
an active link color different from black: links appear on various backgrounds and
they have to be legible. For the sake of legibility I admitted some inconsistence in
link color coding: the links that are displayed on dark backgrounds are white.
However apart from legibility links have to be recognized as active. The common
solution in web pages is to underline the links. However in Fle3 some of the pages
have so many links that almost all the text in the page would have had to be
underlined. The solution came after three different link types were distincted:
1. Links to the pages where some operations can be performed (such as
“create new starting problem”)
2. Links to other pages as interface elements: short lines of static text coming
from the system (such as “Course information”, “Knowledge Building” in
Knowledge Building tab)
3. Links to other pages as dynamic text coming from the database (such as
subject lines of notes, titles of course contexts, etc)
The first type of links had to be distinctive from others anyway, so my idea was to
form a “toolbar” at the top of each level containing something. Only links to
operations that are related to the specific level are placed in the level’s toolbar. For
example, Mari can create new course context only at the top level course page, so
the link to that page is placed in the toolbar right below the dark green area where
the attributes of the course are displayed.
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Figure 18. The ‘toolbar’ in Fle3.

A new start for a thread could be created only within the course context. This is
the reason why the toolbar has changed the location.

F
igure 19. The toolbar in different location in deeper levels of Fle3.

Second type of links is displayed as not underlined text. The thinking behind it
was that the links like “Course information” appear in almost every page so it is
easy to recognize them and memorize their location. The text also implies that
through those links one can access more information.
Third type of links is the most difficult to recognize as active, because they
depend on the user input and vary from page to page. That is why we decided to
keep them underlined.
Another general decision related to consistence in UI was the logic of using
buttons and links. Basic idea is that we use buttons only in cases when the user:
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1. submits the input (e.g. publishing the note, adding the course to the
system)
2. selects something and performs an operation (e.g. deletes, copies, pastes
files from the WebTop, selects and changes the course).

4.4.5 Replicating information in different modules
Continuing the theme of user empowerment and control in the sense of presenting
a huge variety or on contrary a very limited set of options, we agreed that all the
settings will be displayed in the context of where they belong, meaning that there
will be no single “preferences” place, where the selections would be made.
Thinking about teachers as end users, who are sometimes not very advanced
computer users, we made a decision that the preferences may be selected either
beforehand or gradually during the process of e.g. creating a course the user could
adjust the settings where needed. For example Mari creates the Finnish History
and Culture course in the Course Management (CM). She fills in the forms and
invites course attendees. She checks the course information page in Course
Management. Everything seems to be all right. When the course starts and there
are some activities already happening in Knowledge Building, Mari notices that
the students do not understand some of the basic concepts in course description.
She goes to “Course information” in Knowledge Building and edits the course
description there. Since the course is already going on for a while she also has
ideas how to improve the thinking type set she initially selected while creating the
course. From Course information edit page she accesses “Create new thinking
types” page and creates a new set that fits the course needs better. Creating next
course context in Knowledge Building she selects her new thinking type set and it
becomes available for students.
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Figure 20. Editing course information in Knowledge Building module

Figure 21. Editing course information in Course Management module

The idea here is that all the relevant information and adjustments could be
accessed directly from the places where they are needed. In this way there are
different pages for displaying user information in Knowledge Building, in Jam
Session, in User Management, etc. This idea was developed trying to avoid
situations where the options are open to the extent that the user doesn’t understand
what is going on and looses motivation to do anything at all.

4.4.6 User presence and information
Talking about design decisions related to user representation in Fle3, I have to
admit, that I didn’t focus so much on representing personality on the web and
building virtual identities as one might expect when talking about computer based
48

learning system. One reason for that was the one that I mentioned earlier: Fle3 is
not a distance learning tool, it relies on already existing local communities. It will
be used in classrooms where everyone knows each other, the study will most
likely happen even during predefined study hours. In this sense building
elaborated system for representing virtual identities seems to be a bit meaningless.
However it is important for people to have the sense of community and have
personal relationship to some things in the system. Some amount of personalizing
and representing identities is important in for example distributed classroom
situations that are not excluded out of Fle3 possible usage situations. In this
chapter I will describe how Fle3 UI design supports representation of user
identity.
In Fle2 the users were represented by their user name and picture. The user names
of the specific course appeared at the top of each page in Knowledge Building, the
students who were currently online had their user names in bold text. The images
of users were displayed in note view.

F
igure 22. User representation in Fle2.

However, considering the importance of developing the sense of community and
also helping out people to distinguish one course from the other, in Fle3 we
display images and user names of all users ate the top of the page, right after
course title. The person’s who is current system user picture and name are
displayed in a separate box. That should help to avoid situations when people
wouldn’t recognize who has logged into the system and post notes with wrong
author names. Saving layout space and system memory in deeper levels of
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Knowledge Building and Jam Session there are only user names displayed.
However, from the pedagogy side it is important to have the list of course
participants in each page, because it sets the social context for the individual work
and the students are aware all the time with whom they are actually
communicating.

Figure 23, 24. User representation in Fle3.

Talking about displaying user information, in Fle2 the information was a
“business card” like: the focus was on actual real life information such as
telephone numbers, addresses, etc. We were developing similar kind of “user
information” pages for Fle3, but in several user tests people noted that they
expected to find information related to person’s activities in Fle3 (e.g. the
documents of specific person) behind the user name link rather than real life
information. The decision was done in “user information” pages to keep basic real
life information, but also display her WebTop contents. In this way visiting
somebody else’s personal space, the user gets much more extensive information
about the person in both: real life and Fle3.
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Figure 26. User information page in Fle3.

Another thing that we noticed while using Fle2 was that some people didn’t care
about their identity representation in the system at all. They didn’t upload their
images to the Fle2 and instead of having their own portrait were using a very
generic icon provided by the system. This was quite annoying for some members
of the group who expected a bit more personal communication. Designing the
standard icon for user representation in Fle3, I consciously tried to make it such
that people wouldn’t want to be associated with it and upload their own portraits.

F
igure 27. Standard user icon in Fle2.

51

Figure 28. Standard user icon in Fle3.

4.4.7 Displaying information about events
Another issue that concerns all the modules and levels of Fle3 UI design is
displaying current events in the system. How do we make people aware of what
new has been happening while they were away? The basic idea in many UI is to
display current events in bold text. For example new notes’ subject lines, users
that are online and title lines of any other textual information that is new are in
bold text.

4.5 Modules in Fle3
As I mentioned before, the basic ideology of Fle2 and Fle3 systems is the same.
Fle2 tool consists of several modules: WebTop, Knowledge Building module, Jam
Session module (under development), Chat module, Library module and
Administration module. There are several changes in the module structure of Fle3:
e.g. WebTop and Chat “lost” their status of autonomous modules; Administration
module was split into Course Management and User Management parts. The
change was caused by our attempt to form easy identifiable tools that would have
clearly characterized purpose of use in their functionality (such as a personalized
space of the system, shared / common space for working on the ideas, shared
space for working on documents, etc). The preference was given to the modules as
more or less single “appliances” rather than complicated and multifaceted systems
of tools. I will explain each of Fle3 modules separately in following chapters. I
will not talk about Library functionality, because at the moment it still is
underdeveloped conceptually.

4.5.1 Starting point: Your Fle3
Your Fle3 is a new concept that needs to be tested in real usage situations. It was
developed trying to find the solution for private / public space definition in the
system. Your Fle3 functionality is similar to WebTop “inherited” from Fle2, but in
Fle3 the WebTop module is not considered to be at the same level as Knowledge
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Building or Jam Session and is integrated into Your Fle3 module together with
other functionalities.
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.” (Leinonen 2000). However, this approach has
been criticized by users for not having a group shared space, being too
individualistic and not emphasizing group collaboration enough.

Figure 29. WebTop in Fle2.

In Fle3 system we were considering various possibilities to solve sophisticated
problems related to the private/public spaces in the system. We have been
considering a GroupTop idea, - a space where the students and teachers could
upload documents relevant for the course and keep the personal WebTop as a
private space where they could work on the ideas not exposing them to public
assessment before they feel that they are ready.
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Figure 30. WebTop and GroupTop sketch.

This approach was discarded, because basic ideology of Fle3 is that all the items
in a course should be shared and accessible to everyone in the group. The space
for sharing the ideas is the Knowledge Building and the space for sharing and
working on artifacts (documents) is the Jam Session. On the other hand there
needs to be a space where the students could store their private collections of files
and links, that are not relevant for the whole group and the problems being
worked together, but important for a student herself.
My Fle3 functions as a personal starting point to the system giving a personalized
overview of the whole system. It could be split into two parts: course related part
and WebTop – a private storage space.

Figure 31. Mari’s Fle3 containing her WebTop and links to courses.
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In first course related part all the courses that the user participates in are listed
with all the recent events displayed (amount of new notes, announcements, other
students online). Here the student can easily distinguish active courses and see
whether there is something that she should see. Through here the user can access
Knowledge Building of a specific course, visit other people’s WebTops, read the
announcements.
In the WebTop the user is able to upload the files, sort them out in folders, copy,
paste and delete files that are already there. These options would be disabled if the
user is visiting somebody else’s personalized space.
During user tests people understood and appreciated the Your Fle3 mode as a
personal space. Given the task to check out other people’s spaces they understood
that in a way they have to change “the mode” from theirs to somebody else’s.
They also expected to find the notes that the person has written in other people’s
personal view to Fle3. This may be considered in the future, but at the moment we
think about displaying the notes written by one student together with other
information about her activities in “user information” pages. We would like to
keep Your Fle3 functionality similar to the Desktop functionality in personal
computers as a surface view to the whole system.
Continuing with the idea of Desktop metaphor, it might be very useful in the
future to develop “alias” functionality in Fle3: the users could make aliases of any
items in Fle3 (Knowledge Building notes, documents in other people’s WebTops,
Jam Session documents, any view in the system) to their personal view to Fle3. In
this way the user would have much more freedom to choose what she wants to see
as her personal view to the system instead of having predefined options by a
system designer.

4.5.2 Knowledge Building
Knowledge Building is considered to be the main Fle3 module as it was in Fle2
too. It is the main scaffolding tool in carrying out Progressive Inquiry in the
system, and involves most of the challenges for a designer. Knowledge Building
tool is a shared space for asynchronous dialogue and conferencing. The discussion
is in Fle2 is constructed around Course Contexts and notes posted to the database
are labeled with a Category of Inquiry reflecting a step in process. Categories of
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Inquiry are: Problem, Working Theory, Deepening Knowledge, Comment, Metacomment, Summary and Help. Based on experience of introducing such
complicated concepts to students, in the Fle3 system the decision was made to
change the concept “categories” to “thinking types” and give different titles to
them (My Study Problem, My Own Explanation, Scientific Explanation,
Comment, Evaluation of the Process, Summary).

F
igure 32. Knowledge Building in Fle2.
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Figure 33. Knowledge Building in Fle3.

4.5.2.1 Thinking types
The basic functionality to label the notes by thinking types is cinsidered to be very
important in making sense of the learning process. The request to define a
thinking type brings student’s thinking to a meta level: she is not only thinking
about the content of the note that she is writing, but also is evaluating the whole
learning process by defining the phase in the thinking process. However, as I
mentioned it before, the students in Fle2 were misusing categories of inquiry or
applying them randomly (the mistake in the interface design was to define a
Problem category as a default setting). I was talking earlier about considerations
whether to impose the pedagogical ideas through the interface or let the system
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adjust to the people’s way of doing things. The design solutions is in a middle
way of both of these choices. Since from the pedagogy point of view people
should know, what they want to write before pushing the reply button, we decided
to create an artificial barrier, so that the students have to select the thinking type
before they can hit the reply button.

Figure 34 & 35. Reply to a note button in Knowledge Building in Fle3.

Once the student comes to the page of creating a note, the input form is already of
the selected thinking type. A thinking type is defined by different colors, different
color icons and text. Meaningful usage of categories could be also scaffolded with
sentence openers. For example Mari starts a new thread with the note of a
thinking type My Study Problem. Once she hits the “reply” button she is brought
to the reply a note page that has already prefilled form input field with a
beginning of a sentence such as “I am interested in..” or “I was wondering why..”
In this way the system would suggest the student what type of note is considered
to be My Study Problem by pedagogs.
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Figure 36. Replying to a note in Knowledge Building in Fle3

This hasn’t been tested yet in real study environments, so it is hard to say how
much this feature helps to deal with the problem.
In order for the system to be more flexible and adjustable for various contexts of
use, our suggestion would be to allow the teachers themselves to decide what
categories and labels to use in their courses. The possibility to create and edit
thinking type sets will be implemented to Fle3 in near future. Another possible
feature would be a possibility to define or change the categories after the notes
have been posted, because based on experience of using Fle2 it seems that the
students often fail to use them in a meaningful way at the beginning.
4.5.2.2 Sorting the notes
In our system we also wanted to allow the users to filter and view the notes in
their own preferred way and offer multiple interfaces to the same database.
Teachers and students may also sort the notes in several ways: as a thread, as a
map, by thinking type, by person and by date. Users might take different views to
the same notes of the Knowledge Building database, or they may choose to use
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different views in various phases of the learning process, for instance, more
“distant” (map) view could be more helpful as the amount of notes increases.

Figure 37. Notes sorted out as thread in Knowledge Building module in Fle3.

Figure 38. Notes sorted out by person in Knowledge Building module in Fle3.

4.5.2.3 Map view to Knowledge Building
New feature in the system is a map view to the database of notes. It has been
developed understanding that the thread view in Knowledge Building (which is
the most common form to display notes in most of discussion forums) is just a
compromise solution dealing with current technical limitations. We do not
consider a thread view to be the most meaningful way to display the notes and
their relations, because it allows to show only one “child-parent” link.
"Most learning environments merely provide affordances for group interaction,
which we believe is insufficient for the development of a true knowledge-building
community. What is additionally required, we suggest, is a set of tools that permit
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the individual to monitor communal activity and their own participation in that
activity. These tools should answer questions like:
* "Where are the key centers of activity?"
* "Am I involved in the key centers of activity?
* "Who is working with whom?"
* "What new ideas are currently receiving the most attention?"
* "How can I participate in advancing the work of the collective?"
From a design perspective, this entails much more than offering threaded
electronic discourse. It also involves inventing ways to support people in their
efforts to synthesize information, to explore ideas from multiple perspectives, and
to examine knowledge at different levels of abstraction. And most importantly, it
means supporting coordinated, coherent, collaborative knowledge-building.” (J.
Hewitt, M. Scardamalia, Situative Design Issues for Interactive Learning
Environments: The Problem of Group Coherence
http://csile.oise.utoronto.ca/abstracts/situ_design/).
In Fle3 we came up with the idea of displaying the notes in map view that would
replicate thread links, but would consist of dragable notes icons. The system
would remember the last position of the notes and next time would display it to
the user.

Figure 39. Knowledge Building notes displayed in the map view.
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We were also considering another kind of personal map where the notes wouldn’t
be linked and the student could arrange them according to her own system
Displaying notes in a map view seems to be very meaningful in pedagogical
sense. A Progressive Inquiry model is based on assumption that coming back and
revising old notes as well as building new theories based on previous ones might
cause significant conceptual changes in overall knowledge gained by a student
(see Scardamalia, M., & Bereiter, C., 1999). As I mentioned before, the ideal
learning process in Fle3 would be an expanding spiral of initial working theories
iterations, where students follow the progressive inquiry cycle and at the end of
the course produce a summary of most important findings created by the group.
In Fle2 Knowledge Building module where the students are offered a thread or list
views only, the Progressive Inquiry process and collaboration is happens quite
seldom: students are mostly summarizing their ideas and putting them in public usually it happens with big delays in time and without many possibilities for
others to interact and affect them. Knowledge Building in Fle2 functions very well
as knowledge accumulating tool, but it is quite difficult for a student to orient
herself among multiple notes and come up with personal summaries and overall
group conclusions.

Figure 40. Thread view in Knowledge Building module of Fle3.

The main reason for that is, that as the amount of notes increases, it gets quite
difficult to distinguish the relevancy of a particular note - irrelevant jokes mix
with carefully thought out summaries. It becomes especially problematical, when
the learning process reaches the summary writing phase and the learner has to go
through all of the Knowledge Building discussion.
The possibility to arrange and rearrange notes in the map view as well as a feature
of uploading images as backgrounds for the map could help a student to orient in
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the Knowledge Building and make sense of the whole learning process. For
example Mari is a student who works in Finnish History and Culture course where
people try to come up with theories of Finnish origin and have several opposing
theories. Mari uploads the background image with clearly defined areas for 3
theories that they came up with in the group and drags all the notes that support
the theory of settlement to a predefined area. In this way the Knowledge Building
becomes an argumentation tool where the pros for the theory could be
distinguished in a visual way. Even more advanced argumentation tool could be
developed if the links that student makes among the notes would be of different
types (such as “supporting”, “opposing”, etc.)

Figure 41. Map view of Knowledge Building with a background image uploaded by the user.

Another interesting possibility could be a background with defined areas for
different thinking types according to the Progressive Inquiry model, helping the
student to identify their group activity in comparison with the ideal learning
process situation. (see Jermann & Soller, 2001). This kind of view would support
the pedagogical background of the system and help the student to develop selfreflection and meta-cognitive skills. Other possible backgrounds for Knowledge
Building map view could reflect time, importance of notes and other aspects of
Knowledge Building process.
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A map view offers an interesting possibility to combine and display many
different levels of data at one glance and might be very useful in coming up with
summaries of the whole Knowledge Building discussion. In the future we would
also like to see Knowledge Building as a map or a collection of notes that could
be linked and re-linked among each other in multiple ways.
Since the current version of the map (and future ones probably too) is a flash
movie, technically it is quite easy to implement zooming feature, which may be
very meaningful if the amount of notes becomes really big: the users could get
very general distant overview and zoom into the parts that they find interesting.
4.5.2.4 Chat
Chat was a separate module in Fle2, but since most of synchronous discussions in
the system should be course related, we found it meaningful to put chat
functionality lower in the hierarchy than course and position the button launching
chat applet in Knowledge Building and Jam Session modules next to the names of
people, who participate in the course. This would also indicate, that since the Fle3
is a tool for collaboration there is no possibility to start private messaging and
discussions. Whiteboard could be launched from the chat applet window if
necessary. I will not describe chat functionality in more detail, because in my
design work I was mostly focusing on asynchronous communication and tools
supporting that.

4.5.3 Jam Session
Jam Session (Jam Session) could be defined as a space for collaborative working
with artifacts. It combines discussion forum with file sharing functionality. The
students can upload their files to a shared space and add short comments to them.
Other members of the group can work on the same files and post their versions
with comments to the system. The database of different versions is displayed as a
map of linked objects, so that the users can trace back the progress or develop new
versions of artifacts for the same task following different threads.
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Figure 42. Jam Session in Fle2 system

Figure 43. Jam Session in Fle3 system

Each document uploaded to Jam Session has a short comment by the author. The
student can add her comments to people’ documents, but can not reply to their
notes. This feature has stronger pedagogical than functional usability reasoning.
During design for Jam Session development process we were considering
different possibilities for the discussion functionality in Jam Session. Since it is
the space where we expect people to get their hands on and produce multiple
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versions of the documents, we thought that not so elaborated discussion
functionality could encourage people to upload more documents. This is the
reason why the people can make comments only about documents, but not to each
other’s notes.

Figure 44. Comments to the documents in Jam Session in Fle2 system

Documents are either downloaded to the student’s local machine’s hard disk or
displayed inline (if the web browser is able to interpret it) when the person clicks
on the icon representing a document.

4.5.4 Course management and User management
The Course Management and User Management modules in their functionality
are similar to Administration module in Fle2. These modules are accessible only
for tutors and system administrators.

Figure 45. Administration module in Fle2 system
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Figure 46. User management module in Fle2 system

Figure 47. Course management module in Fle2 system

From technical system design side it seemed to be meaningful to have different
modules for managing courses and users. Having two separate modules may also
be useful for system administrators, but thinking about teachers and the process of
managing courses from their point of view, probably it would make more sense to
put them back together. During UI design process we realized that all the users are
closely connected to courses – it never happens that a person would be a user of
the system without participating in any course. For example if Mari is creating a
new course, she fills in general course description forms and goes to the page
where she can invite course participants. On the left she gets the list of all the
people who are system users. This feature was designed in order to avoid multiple
user names and identities that some people would eventually create given the
possibility to add manually or invite people freely by e-mail to the course. This is
one of artificial boundaries that we decided to pose for the users in order to avoid
misuse of the system. If the prospective course attendees are not yet among Fle3
system users, the teacher can proceed and follow the links to next pages and either
invite students by e-mail or add them manually. However most of functionality
and processes of managing courses and users were dictated by technical
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architecture of the system, that is why I will not go into detailed description of
these modules.
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5. Conclusions
Looking back to the design process that we went through together with people in
our research group I could say that it was definitely a learning process in the true
spirit of collaboration. As I mentioned it before, all the ideas were considered over
and over again in the group and reading the papers that I have written or looking
at the sketches that I was making throughout last year I can see that there were
obvious qualitative changes both in ideas and in design solutions in the cycles of
iterations. However there are still lots of things that need to be done in the future
(I described some of the future perspectives for design outlines in 4. Design
solutions part of the paper). This thesis paper acts like a milestone in my design
process rather than a final conclusion.
The most essential finding for me during the process of study was acknowledging
the importance of designer’s position. Too often it happens that the outcomes and
the means to reach them are considered separately and the impact of design
decisions for the final results is not recognized. Designing for the Fle3 system that
deals with the education I became very much aware of social shaping of
technology and possible consequences that my designs could bring to the world. I
discuss the designer’s stance that I define as ‘I think that I know what is good for
you’ extensively throughout the paper. And I would say, that for me personally the
awareness about the complexity of seemingly simple design problems and
multiple interrelations of technology and society is the most valuable thing that I
acquired through last year of study and design.
Talking about the specific task of designing for Fle3, the most problematic issue
for me was finding the right balance between what the system supports: the
pedagogical model or regular school practices. In this context maybe I could bring
in some experience from my personal history: a considerable amount of my
school years I spent in highly institutionalized education system (I am coming
from the country that was under soviet regime at the time that I was going to
school). The soviet system was very centralized and most of the decisions
concerning education were done at the very top governmental level by people that

maybe never even visited an ordinary school. As soviet system was an ultimate
experiment ground where any abstract idea coming from the top-level authorities
could have been immediately field tested and implemented in real world settings.
During my school years I went through multiple educational experimentations and
I have to say that I personally feel uneasy thinking of the ways to impose the
pedagogical models on existing school practices. This is why the openness of the
system and ‘modest’ system designer position (not trying to cover or substitute the
whole learning process) is one of the core values that I appreciate in Fle3. Other
fundamental values and ideas such bringing dialog as a form of learning to
schools, collaboration and attempts to support independent and constructivist way
of thinking and Knowledge Building are my motivation for the future design
work.
An important aspect that is missing in my paper is that the Fle3 system can not be
considered in isolation: we have to take into focus the social contexts of its use. In
the paper I described the discontinuity between CSCL pedagogical research and
the real school situation, but since the Fle3 system is still under development, I
present only the background reasoning for the current design solutions. It is still
hard to say what aspects would be justified and what new challenges would come
up once the system is taken extensively into use. Testing the system in schools and
getting feedback from real users will open multiple paths to proceed with the
further system design.
(To be continued…;)
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Appendix 1
List of CSCL and other types of learning systems that I overviewed at the
begining of the design process to set the context for Fle3 system UI design:
- 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)
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(building argumentation tool)
http://www.kie.berkeley.edu/sensemaker/
- Limu
(online class)
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/
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- Visto
(system for groups sharing files and space)
http://www.visto.com
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