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Abstract

One of the main research topics of the Educational Sciences group at Utrecht University is
Computer Supported Collaborative Learning (CSCL). The CRoCiCL" project’ is a research
project, which focuses on CSCL and the effects of visualization of social aspects of
collaboration processes in CSCL. The project started in September 2003 and will take about
four years to complete. We have developed a groupware environment called VCRI, which
enables users to collaborate and communicate. In this paper we will give an overview of the
development history of the VCRI, its features, problems we encountered, our plans for the

future and of course Tcl's part in all this.

Introduction

Secondary school students in The Netherlands — as a result of recent changes in the
curriculum of the final years (the ‘study house’) — are doing increasingly independent
research in preparation for college studies. The focus has shifted towards working actively,
constructively and collaboratively, as this is believed to enhance learning. We have developed
a groupware computer environment that supports these research activities that should fit well
within this curriculum. The purpose of our research is to investigate the effect of the computer
supported research environment and its tools on the final product through differences in the

participants’ collaboration processes.

" The CRoCiCL project (Computerized Representation of Coordination in Collaborative Learning) is
funded by N.W.O. , the Dutch Organization for Scientific Research, under project number 411-02-121.
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VCRI overview

The VCRI (Virtual Collaborative Research Institute) is a client-server based groupware
environment providing a customizable tool-set. Currently there are about fourteen tools,
ranging from a collaborative text processor (Co-Writer) to an instant messaging client (Chat).
Any subset of tools can be used, to give users true flexibility. Adding new (third-party) tools
is currently not supported but we are working on providing a clear framework for developers
to make this possible.

One of the key ideas behind the VCRI is WYSIWIS (What You See Is What I See). Users
share most tools. A shared tool is continuously synchronized and looks the same to every
user. All users can edit the content of the tool, for some tools even simultaneously. The VCRI
server is in charge of synching all tools. This mechanism of sharing gives the impression of

real-life collaboration, even in cyberspace.

0
Fle Eof Tools Window Help
%) (=1 | | S =[E]>]
want we moeten het wel ff halen he » PRAKTISCHE OPDRACHT
/ed 23-5ep-2004 13:42 Sharon: Word count van Kleia, en lging
da siukje i idd wel goed maare we moete nog wel if een duidelike scheiding Kleic: Inleiding
make tusse die dinge Opehacht 1 | Opcracht2 | Opdracht3 | Opdrachtd | Opdiachts | Opehacht €] |¢icio 41 \wat is een heks?
wfmﬁffffimﬁSham" o = || |Kiso, H2: Heksengsiaof histoisch bekeken
s sen heks 2
/et 23-5 o 2004 13:47 Sharons Keeig 13 Prlegentogen e hek.erivenoling
3 gheir
als we 3an de hand van de bionnen gaan kilken naar de onschuld van mechleld Die meeste mensen zien een heks als e2n leljke aude viouw met een wrat op Ko, HE Do |
ziih &1 maar eenpaar bronnen die in haar voardes! werken haar news en een giote 2waite puntmuts. Ze zou s nacht op haar bezem " el .
wed 29-5ep-2004 13:43 Rizn 1ond viiegen op 20k naar een slachloffer. Dat is de heks die we in de meeste L
he: sharon waar ging saar heen?? s v T Bronnen bi hel heksenmysterie: overzicht
wed 23-5ep-2004 19,49 Sharon beeld van een heks. Heks betekende lang geleden oude, wize vouw, leder Bron 1 t/m & bil heksenmysterie
een daar van i dat een jang meisie van de pest genas. e staat helaas et b dat dorp had er vioeger wel sen. Ze wist veel van de natuur en kon met behulp Bron 7 t/m 12 bi heksenmpsteri
dat kot nadat mechteld haar gsholpen hestt. ook is ze gepingid zodat ze 20u van hessen, kiuiden en planten mensen beter maken Wanneer iemand zigk. Bron 13 t/m 18 bij heksenmysterie
bekernen ks je datin was, ging men naar de heks. Zii maakte een zalfe of een knidendiankie, 20 Bron 19 t/m 24 bij heksenmysterie
\wed 29-5ep-2004 19:49 Sharon higlp 22 mencen, Bron 25 t/m 30 bij hek sermysterie
um naar de e chswo en 2z had hoofdgiin... Toen et in de 15de. 160 en 17ds seu sen tid vol aorlogen. ziekien en ‘oorden- en begippenist bi heksermysterie
‘Wed 29-5ep-2004 19:43 Rian: honger aanbrak wide men iemand de schuld geven van deze ellende het |Aarmdlende bron: MEMO H21
coow.._ke katholieke geloaf speelde in d middelesupien een arote el Als e1 een Gad arvllends bron: MEMO H2 2
u/ed 23-Sep-2004 19:49 Sharon 200 bestaan die voor ves| gosde dingen zorgde, dan zou er ack een duivel [oarwullonde bror: MEMD H2 3
in die de slechte dingen op serde maske. Volgens de el zouden er
ied 23 5ep-2004 1350 Sharon mensen zin die de duivel een handie hielpen door middel van
als je dat nu zou toepassen zou de bekentenis riet eens gedeldia zin maar in die duivelveretingen. Het zouden mensen ziin die meer wisten dan een gewoon
tiid was het heel gebruikeliik. iemand. steeds vaker kregen de oude, wize vrouwen de schuld van slle
Wed 24-5ep-2004 1351 Sharon nargheid
duss.._maare bij de onschuld is niet sow heel veel te vertelle
‘wed 29-Sep-2004 1951 Sharon
arvies azn de araak: v
Send
v
I

: =i
Onophoudelijk folteren zorgde woor steeds nieuwe aanklachten, op grond waarvan steeds A
nieuwe arrestaties werden verricht die weer nieuwe aanklachten tot gevolg hadden
enzowoort, Hierdoor ontstond een algemene sfeer van wantrouwen, angst en zelfs een
zekere normloosheid. Yoor sommigen was het heksenproces een goede gelegenheid om
op een "nette’ manier hun persoanlijke vijanden kwijt te raken. Dok de bij het praces
betrokken ambtenaren kregen de kans om hij de vervolging persoonlijke voorkeuren te
laten gelden. In Duitsland schijnt dikwijls rijkdom een criterium voor vervolging geweest
=18 te zijn. Het bezit van de wegens hekserij veroordeelde, werd namelijk meestal in beslag

genomen en geheel of gedesltelijk gebruikt voor de dekking van de proceskosten. wat
overbleef viel de heer van het dorp of de vorst toe. Alle bij de procesvoering betrokkenen
profiteerden daarvan mee. Bij dergelijke processen speelden dus verschillende motieven
een rol: hebzucht, angst, persoonlijke vijandschap, Yan de relatie tussen aanbrenger en
aangebrachte is geen andere algemene typering te geven dan dat zij, om welke reden
h dan ook, slecht was,

ra

/)

(Uit J.E. Toussaint Raven, Heksenvervalging, Bussum 1972)
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Figure 1 : The VCRI environment



Figure 1 shows a screenshot of the VCRI with some of tools. From left to right and from top
to bottom:

e  Chat: a synchronous communication tool

o Co-Writer: enables the participants to write the texts for the different assignments

e Sources: contains links to source materials for the assignments

e Participation tool: provides participants with a graphic display of their participation

e Source : a particular source was opened by the student

In this study, students have to collaborate in groups of three participants on a inquiry project
about witches in medieval society based on historical sources. The research question focuses
on the effects of participation awareness on the collaboration of the students. The main
purpose of the VCRI is to enable students to collaborate on research projects, to help teachers
to guide students while they are collaborating, and to enable researchers to collect data on the
process of collaboration. Therefore all significant user events are logged by the server to
enable our researchers to study the effects of our tools on the collaboration process. From the
main log file, MEPA? files can be extracted. MEPA is an application for the annotation,
coding and statistical analysis of verbal or nonverbal observational data or protocols, making

analysis easier.

A bit of history

The VCRI is the result of years of developing different tools for CSCL research at Utrecht
University. The first version was developed around 1995. This version was written in Visual
Basic. One of the more surprising results was the feedback we received from our subjects.
They actually liked the collaborative writing. One of the problems was the handling of socket
communication. This proved cumbersome and the program was rewritten in Delphi (Pascal).
This provided some improvement.

As we started on a subsequent project we sought an additional programmer to speed up the
development of the next version. We found the company Equi4 willing to assist us. One of
the first decisions was the choice of the programming language. Tcl was chosen for two main
reasons:

1. Our application deals mostly with texts

2. Our application uses networking

This makes Tcl a natural choice. Development on the VCRI is driven by the research
demands. These demands tend to change frequently, making it very important to use a flexible
and interpreted programming language like Tcl. Its tight integration with Tk also makes it
perfect for creating nice GUI's with little effort. Another key feature was cross platform

availability, giving us the ability to run in almost every school. The fact that Tcl is open



source also was an important pro. Last but not least Tcl's clear and simple syntax makes

learning Tcl easy.

Architecture

The VCRI is a client-server application. In principle, the client does all the heavy work while
a customized TclHttpd® server distributes updates and saves the tool content. Distributing the
work over all clients reduces the server's workload and optimizes CPU usage.

The client is kept as thin as possible, only providing a framework for communicating with the
server and a login window. On user login the server queries a Metakit* database for the toolset
and lets the client remotely source the corresponding files. This kind of remote sourcing, or
dynamic loading, makes rapid development and bug fixes possible. Users can keep using the
same client while still getting all the updates and bug fixes from the server every time they
log in.

Client and server communication is http based. The client issues http requests with Tcl
commands to be executed by the server. The server returns scripts to be executed on the client
side as result for the http request. The main reason for using this RPC like communication is
firewalls. Until recently, most schools which participated in our experiments used KennisNet,
a government funded intranet. KennisNet blocked almost all ports (incoming and outgoing)
and no exceptions were made. This prohibited a permanent socket connection. Since http
requests and port 80 are always available, VCRI communication also became http based. The

clients poll the server in regular intervals to exchange information.

Packages used

In developing the VCRI we've used some extensions and tools to provide the features pure

Tcl/Tk was missing.

TclHttpd

This easily extensible and lightweight web server written in Tcl was perfect for our VCRI
server. It provides a basic framework for client-server interaction giving us the room to focus
on VCRI’s specific features. VCRI's use of http(s) for server communication also made
TclHttpd a logical choice. At this time, our customized TclHttpd server runs on (SUSE)
Linux, Windows, and Mac OS X.



Starpack

Schools are more willing to join when the effort on their part can be made as small as
possible. An easy and straightforward installation is an important way to reduce that effort.
Packaging the VCRI client as a Starpack makes installation equal to drag-and-drop and
removing to delete. A Starpack is a Starkit plus a Tclkit runtime. Starpacks are standalone
executables, which run out of the box, making them even easier to distribute and use than

Starkits.’

Metakit

Earlier versions of the VCRI used plain files for storing persistent data. Increasing complexity
and scale of the VCRI have made maintaining, archiving and tweaking these files more
painstaking and placed a need for more structured and consistent data storage. We have
decided to use a lightweight database for data storage.

We have chosen Metakit as our database because of its small size, efficiency, ease of use, and
its easy to use bindings for Tcl (Mk4Tcl and Oomk®). Currently the VCRI server uses one

Metakit database to store data, although in some cases plain files are still used.

TKHTML

The VCRI has a number of tools, which generate or display HTML. At first, we used OpTcl
which is a Tcl extension to provide connectivity to the resident hosts component model.”
Unfortunately, it only works for COM on Windows, which clashes with our cross platform
objective. Another con is the inability to interact with OpTcl at a low level, handling events
and manipulating the HTML content. Therefore, we decided to move away from OpTecl.
Finally, we have chosen TkKHTML?, a Tcl extension written in C for rendering HTML-
content. As a side note, the TkHTML project has recently been revitalized. CSS and XHTML

support are among the project's main priorities.

TkOGL

Some of the tools offer 3D visualizations. Since Tcl/Tk lacks 3D capabilities we've used
TkOGL’ for this purpose. TKOGL is a Tcl extension written in C providing an interface to the
OpenGL framework. It currently works on Linux and Windows but a Mac OS X build is also
planned. TkOGL's most recent version (3.2) makes it possible to use OpenGL commands

without (almost) any modifications.



[incr Tcl]

[incr Tcl]" is a language extension for Tcl enabling object oriented programming by
introducing the notion of classes, objects and other OO related terminology. By adding this

extra layer of abstraction, it's easier to write and maintain large programs.

Problems

During VCRI development, we have come across a number of problems of which a couple
will be highlighted in this paper. In the next paragraph, we will present some of our solutions

to these problems.

Legacy code

As described in A bit of history the VCRI has come a long way since 1995. A lot of features
and tools have been added but design wise things have stayed the same. This unchecked
growth has lead to redundant and duplicate code, overlapping functionality and too many
dependencies. At the beginning of the CRoCiCL project the decision was made to continue
work on the current version of the VCRI instead of starting from scratch. The complexity of
this legacy code has made it difficult to maintain and extend the code. Object oriented

programming has turned out to be the solution to this problem.

User interface

The VCRI lacks eye candy. While this doesn't present a problem to those who are only
interested in functionality, it's an important issue when designing software for teenagers, the
target audience of the VCRI. In our experiments, it's crucial that the students enjoy working
with the VCRI. An appealing user interface is key, especially for those users who have grown
up with cool looking software. Another GUI related problem is the cross platform (and as a
result non-platform) and inconsistent look of the VCRI, making it virtually impossible for
users to make use of their knowledge of GUI conventions on their platform of choice.

Unfortunately, lack of time and know-how makes it hard to fix this problem.

Platform dependencies

One of the main reasons for choosing Tcl is its cross platform availability. As development
continued, shortcomings in Tcl/Tk's functionalities were patched using extensions. Not all of
these extensions were 100% pure Tcl; as a result platform dependencies returned in the VCRI

in the form of binary extensions such as TkHTML and TLS.



Different interests

Finally, there's been the problem of different interests among the project's stakeholders. Many
times interests of users, researchers, and developers have conflicted. For example, adding a
feature for research purposes can lead to unnecessary clutter (from the user's point of view).
Furthermore, keeping everything as lean as possible makes logging all user events a bit tricky.
Luckily, every one in the CRoCiCL team has at least a little experience in both research and
programming, making it easier to resolve these conflicts by looking at the problem from

different points of view.

Printing

One of our more recent problems is printing. For our application, we are looking for a printing
solution to enable users to print the content of any VCRI tool window on any printer on any
platform. Printing can be broken down into different sub problems. The first sub problem is to
create a printable version of a tool's content. The other sub problem is letting the user (or the
VCRI) select a printer and finally sending this printable version to the selected printer.
Unfortunately, existing printing solutions only tackle one of these sub problems and are

almost always platform dependent.

Solutions

In this paragraph we will present solutions to some of our problems mentioned in the

Problems section. Please note that not all problems are discussed.

Object oriented programming

Some of the problems we mentioned earlier are closely related. The problems with
complexity, redundancy and updating and using legacy code have to do with unraveling the
relations between different chunks of code. Key ideas of object oriented programming are
modularity and refactoring. By putting related code in one place (an object) interaction
between different chunks of code is made simpler and more transparent. When all related
functionality is provided by one object, the complexity of an application is greatly reduced.
Instead of maintaining and adding code at different places, just one object needs to be
changed when using an OO design. This also addresses the problem of redundancy because

it's easier to recognize and fix redundancies.



Students and Tile

Another problem is the Spartan look of the VCRI, which cripples the user experience a bit.
Since lack of time is still a problem, we have been trying to involve students in information
sciences and interaction design. At the end of June, our application will be used as the subject
of an assignment on user testing as part of the course usability engineering at Utrecht
University. Hopefully, this will provide usable feedback on usability and look of our GUI. In
the future, we hope to be a part of similar projects.

Tile", an improved themeing engine for Tk, is another possible solution for our GUI related
problems. Tile can use so-called themes to provide a consistent look and feel. Themes
consolidate all GUI options in one place, which minimizes the effort to create customized

themes for different platforms, experiments or users.

The future

The VCRI will be used in at least two more experiments, one in September 2005 and one in
September 2006. After these experiments, the VCRI will be released as free (and maybe open
source) software for educational use. We're also planning to give third party developers the
ability to extend the VCRI with new tools and functionality. Our aim is to release a product,

which is easy to install (both client and server), easy to use, cross platform and fun.

Summary

Using Tcl to create the VCRI has proven to be a good choice. It's perfect for rapid
prototyping, which has proved to be a pro in this research project with constantly evolving
demands and requirements. The few shortcomings of Tcl we have encountered have been
fixed by third party extensions. Being half way in the development of the VCRI in this project

we can state that using Tcl has contributed a great deal to the result!
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