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Abstract

We present the WebTeach system, currently used at the Engineering Faculty, University of Florence, Italy.
The system is composed by three parts: WebCheck, a web database interface for test management; WebTest, a
multiple-choices quiz generation system and WebWrite, a collaborative web publishing tool. WebCheck is used
for managing subscriptions to tests and publication of results. It allows teachers to organize exam sessions and
students to consult the results of their tests by a web interface. As a benefit, it allows students to be notified
by e-mail in case of sudden cancellation of tests. Some of tests are generated using WebTest, which is a
suite of perl libraries and front-end applications for the generation and automatic evaluation of multiple-choices
quizzes. It is particularly suited for the generation of mathematical tests with LATEX expressions. WebWrite
is an implementation of the TWiki system, which appears as a web site where all pages can be edited using a
simple syntax, resembling e-mail text. Moreover, files can be appended to pages like e-mail attachments, and
there is a versioning control system. WebWrite is used for publishing didactic material and will become the
generic interface-managing tool of the WebTeach system.

1 The WebTeach project

The WebTeach project started three years ago as a small
on-line system to manage students scheduling for ex-
aminations. At present it has grown to include three
different tools – WebCheck , WebWrite, WebTest – and
enhancements are continuously being added.

In the traditional organization of Italian Universities
teachers are supposed to organize themselves for what
concerns exams management. This approach is clearly
very unsatisfactory, especially considering the recent re-
form of the University which has introduced much more

compressed courses.

Since all teachers and most of students in our Engi-
neering Faculty own a computer connected to the Inter-
net, it is evident that all services should be web-based.
There are many systems designed to ease teachers and
students interacting by the web. One of them is offered
by the central administration of the University of Flo-
rence [1] and has been developed by the University staff,
another is offered by the Engineer Faculty [2] and has
been developed by a private company.

These services present two main drawbacks: central-



ized administration and reluctance against the introduc-
tion of new features.

The development of the WebCheck tool was encour-
aged by teachers, unsatisfied by the possibilities offered
by the existing tools and unable to convince the central
administration to modify the existing software.

We started from a simple web-based interface to a
database for the management of examination schedul-
ing and publishing of the corresponding results on the
web. We planned a long-term development, stimulating
users’ (teachers and students) participation to the de-
sign. Users’ collaboration was motivated by promptly
implementing their suggestions, and distributing the or-
dinary administration among teachers and secretaries,
in order to avoid the “system manager bottleneck”. We
exclusively used free software both because its license al-
lows us to adapt it to our needs, and because we would
like to release it to the open software community.

System enhancements have been implemented by
adapting existing free software. The WebCheck tool is
described in details in Section 2.

The main enhancements introduced are the Web-
Write and the WebTest tools. The first is an imple-
mentation of the WikiWikiWeb concept [3], appearing
as a web site in which all pages can be edited using
a simple syntax, resembling e-mail texts. This tool al-
lows teacher and students to share didactic material and
communicate among them. Moreover, it can serve as a
generic interface, as described in details in Section 3.

The WebTest tool originated by the need of gener-
ating multiple-choice mathematical quizzes from LATEX
sources. We were unable to find a free tool for it, so we
developed the one described in Section 4.

Finally, a survey of actual use of the system and fu-
ture perspectives are presented in the last sections.

2 WebCheck

The WebCheck tool is based on a set of perl [4] scripts
interacting with an SQL-database [5] where all data are
stored. This leads to good performance in accessing in-
formation and a certain level of robustness of the system.
There are three classes of users in WebCheck : adminis-
trators, teachers and students.

Administrators have full powers and can register
other administrators, teachers and (when needed) stu-
dents. At present, the name of courses and other global

setting can be inserted only by administrators, in order
to keep a uniform “style”, which is still fluctuating. As
soon as this stabilizes, we shall let teachers insert and
manipulate also these data.

As already mentioned, the main feature of WebCheck
is the management of the scheduling of examinations.
After having asked to an administrator to be regis-
tered into the system, teachers have to activate a course
for a given academic year, activate a test for a given
course, and eventually publish the results for a given
test. Teachers can also extract cumulative reports for
each course.

From a student’s point of view the first thing to be
done is registration. In the University of Florence, each
student is assigned a unique id number, which is used as
the identifying id in our database. All Florentine stu-
dents are already registered in a central database, which
is accessible by themselves through a web interface for
filling-in their study plan and performing other admin-
istrative tasks. We have simply written a web client
that, during registration, tries to connect to this cen-
tral server using the student’s credentials. If successful,
the students is granted access and, if it is the first time
that he/she uses our service, a record is added in the
WebTeach database.

However, in the past years we discovered that fresh-
men’ data are entered in the central database with a
certain delay, so that the new students cannot register
for their first examinations. Moreover, we were asked to
manage also pre-entrance tests, i.e. to deal with users
external to the central database.

In order to distribute this administrative task, we
chose to let teachers enter students’ registration, either
one at a time (for example collecting their id during
lessons) or massively after a test using a simple text file.
Moreover, we used the unique fiscal code (assigned to
everybody by the Italian government) as an alternative
identification id.

After being authenticated, a student can edit his/her
personal data, register for a test, or read the correspond-
ing results. Teachers are free to choose whether the list
of students registered to an examination or the results
are public (viewable by all students) or private. This
allows teachers to comply with the Italian privacy law,
which forbids the diffusion of personal data (such as a
result of an examination) without permission.

In case of last minute change in the scheduled tests



or some other important information to be broadcasted,
teachers can send email messages to students using the
addresses inserted by students themselves. In case of no
address, students are notified as soon as they enter the
system. In the near future, it will be possible to send
messages to students using SMS messages.

There is no supervised check on data stored in the
database, since we use an approach based on “commu-
nity reputation”, which is reasonably enforced by the
identification requested when logging into the system.

Recently, we have adopted a cookie-based authenti-
cation method with time-tickets, at the level of the httpd
server. This permits to use the WebCheck authentica-
tion mechanism for any web application. In particular,
it is used by WebWrite, as illustrated in the next section.

Even if WebCheck was born for a specific task, it
resulted a very flexible tool. For instance, there are no
constraints on the meaning of tests or courses names.
One teacher can publish survey results from a set of par-
tial tests or manage the queue for an oral examination
simply using the test mechanism, or control students’
access to some resource, such as a laboratory, a semi-
nar or other activities by creating “tests” belonging to a
special “course”, namely “seminars”. There is no need
to pass through the administrators.

3 WebWrite

The implementation of WebCheck is rather classic: a
web interface to a database. The drawback of this kind
of approach is that any change in the database struc-
ture or in the front-end requires a certain amount of
“qualified” work, that cannot be delegated to teachers
(or students).

This drawback is especially important when the over-
all design is still fluctuating. When we were asked to in-
clude more flexible communication tools between teach-
ers and students, for sharing didactic material or collect-
ing FAQs, we started considering different approaches.

We first considered e-mail like threads, like Hyper-
news [6], but then switched to a more flexible approach,
based on the WikiWikiWeb [3] concept.

WikiWebs appear as usual web sites in which all
pages can be directly edited by users through the web
browser itself. A simple syntax is used to add contents
to the web without knowing HTML: the philosophical
approach is to input simple text as one does when writ-

ing an e-mail. It is server’s task to present this text in
a nice way.

In the Wiki jargon a web page is termed “topic”,
and a homogeneous set of topic is termed a “web”. A
topic name is usually distinguished because it is writ-
ten with uppercase letter in the middle, as for instance
WebTeach. The presence of a topic name is automati-
cally recognized, and the systems adds either the hyper-
link to the corresponding page, or signals the possibility
of creating the missing page. This favors a top-down
approach to writing: authors start from the index, and
then populate the web by clicking on the orphan links.

There are several different implementations of Wiki-
WikiWebs, and also other similar approaches to cooper-
ative environments, either free or proprietary. We have
chosen TWiki [7], due to its active community of devel-
opers.

Topic contents are stored as text files, allowing the
use of normal UNIX tools like grep to perform searches,
RCS for version control and so on. In the source file
the formatting elements are kept at minimum: empha-
sized text is simply surrounded by asterisks or under-
scores (an e-mail convention), bullet lists are marked by
whitespaces followed by an asterisk and a space, URLs
are just plainly written, and so on. Authors are allowed
(but discouraged) to use HTML formatting.

During the visualization phase, the text is elaborated
in order to format it as HTML, inserting bold, italics,
bullet lists, hyperlinks, etc. There is the possibility of
inserting “dynamic” commands to include other topic,
insert the user’s name or the date of the day, and so
on. In particular, web indices are plain pages containing
just a dynamic command. The text is then embedded
into a template, which furnishes the appropriate “skin”
including buttons for navigation, searches, editing, etc.
The templates are just text files with several dynamic
commands.

The actual template can be selected by site prefer-
ences, web preferences, user preferences or specifying a
field in the URL. As most of TWiki configuration, these
preferences are selected by editing particular pages. We
exploited the template mechanism to translate the in-
terfaces to Italian, without (almost) affecting the TWiki
code.

When editing, a simple text area with the source is
presented, so that the author is not distracted by for-
matting tags. This favors focusing on contents rather



than on appearance.
Each topic can be classified by means of several cat-

egory indices, e.g., lesson, course, prerequisites, related
topics. The student can find his/her way through the
didactic material both by doing full-text searches or by
following the category links. TWiki allows a very easy
definition of new categories: it is sufficient to edit a par-
ticular page and add the new term. A web can contain
multiple category schemes applicable to a topic. This
allows both a rough form of work-flow and a finer clas-
sification of each topic.

All topics can have files attached, i.e. uploaded to the
server. This makes simple the distribution of didactic
material. The uploaded files can be linked in the topic
text, thus allowing the inclusion of images/multimedia
files in the page shown.

TWiki allows the definition of access rights at the
level of site, web-wide and at single page level. User
administration is easy, because the definition of groups
of users is itself stored as a topic (editable only by the
administrator group). A hierarchy of groups can be de-
signed by group-inclusion. The TWiki authorization
mechanism relies on the server “Basic” authentication
scheme. We replaced this mechanism by a custom han-
dler based on cookie and the WebCheck database, in
order to integrate the two systems without even touch-
ing the TWiki sources.

TWiki provides an automatic notification of changes
that can replace bulletin board systems and even mail-
ing lists. Mailing list management is performed by users
themselves, just by editing a particular page in a web.

As in most portals, TWiki implements a simple full-
text search engine with optional regular expressions.
Mistakes or misuse are avoided by storing all the ver-
sions of a TWiki topic. No page can be deleted by the
normal user.

3.1 TWiki extensions

Most of WebWrite users are physicists, and the need of
inserting mathematical formulas using the normal LATEX
syntax was soon expressed.

We also liked the idea of attaching an existing LATEX
document (or a postscript figure, or a Microsoft Word
documents, etc.) to a page and include it into the text
as usually done for GIF images. Moreover, we would
like to insert plot of functions, without the burden of

creating a GIF image and attaching it to the page.
Finally, we considered that most of discussions in

Wiki sites assume the form of threads, with questions,
comments, answers developing in a hierarchical manner.
This is clearly possible using the usual Wiki unstruc-
tured editing, but implies a strict discipline, not usual
among students (or teachers). Moreover, we would like
to have different permissions for editing a topic and for
adding questions or comments to it.

We started modifying the TWiki code (thanks to its
free-software approach), but we soon realized that this
would imply loosing the contact with the TWiki devel-
opers community, thus introducing a weakness in the
support and preventing the possibility of easily upgrad-
ing the software. On the other hand, the rest of TWiki
users were not happy of adding heavy and useless (from
their point of view) features to the generic TWiki code.

So we decided, in accordance with the TWiki devel-
opment pool, to design a generic plugin API (which is
now part of TWiki) that permits to selectively include
new features.

Plugins can be activated on a web-by-web basis.
They extend the system by adding functionality in sev-
eral steps of the page creation: at the beginning (in order
to handle the current session), just before rendering the
topic, for each line, at the end of the rendering, just be-
fore saving, at the end (to handle a possible redirection).

3.1.1 LATEX fragments in the topic text

LATEX is the lingua franca for writing mathematics. Sup-
port for formulas in HTML is at the moment rudimen-
tary (if not absent). In a future we shall be able to use
MathML but for the moment the best way to show math
in web pages is either by using translators from LATEX
to HTML (e.g. TTH [8], LaTeX2HTML [9], hevea [10]) or
by a Java applet.

To keep browsers’ requirements minimal, we have
chosen to implement a plugin for automatically trans-
form to HTML the LATEX fragments present in a topic.
We chose LaTeX2HTML because of the superior quality
of its output, but the conversion is quite slow (it may
produce several small bitmaps). In order not to affect
the view pipeline the plugin is activated at save time,
using a cache mechanism. The page produced is, any-
way, passed through the normal rendering mechanism
so that automatic links (topic names, URLs) present in
the LATEX part can be handled by the TWiki machinery.



3.1.2 2D and 3D plots

We have developed a plugin that allows the writer to
embed 2D and 3D plots in the topic text. 2D and 3D
plots are created with the free software gnuplot [11] and
shown as embedded pictures in the page. In this case,
also, the bitmap generation is done at save time to keep
the visualization faster.

3.1.3 Threaded discussions

TWiki already allows a shared editing mode for cooper-
ation with students on the course material. In a minimal
setting the teacher can leave the course topics editable
from all students except maybe for some particular pages
she/he wants to keep read-only (e.g. program course,
exercises, etc.).

To make the cooperation easier, better structured
and to allow free and even anonymous comments we
have designed a plugin to add threaded comments to
each topic of a web. The comments are kept in a sep-
arate web with different authorizations if needed. Each
comment is a topic and is related to a topic/comment
in the main web or in the comment web. The titles of
all comments to a topic can be shown under the topic
as an indented tree (like in a newsgroup). The view of
comment tree can be enabled/disabled through the skins
mechanism.

3.1.4 Calendar of important events

The calendar plugin is accessible through a dynamic
command and permits to include a small monthly calen-
dar in each page. The events can be defined in the same
or another page using simple text, or can be extracted
from the WebCheck database using a CGI query.

4 WebTest

Traditional written tests are handled through a series of
open questions. The marking task is quite heavy, and
this prevents the usage of supervised tests for monitor-
ing classroom uniformity of learning and homework.

We started developing a system for the generation
and automatic correction of multiple-choices quizzes,
named WebTest . Since all of former users of the
WebTeach system were either physicists or mathemati-
cians, one of the first requirements was that of using

LATEX sources. Moreover, many teachers had already
developed quiz databases using another hand-made soft-
ware, and we tried to maintain compatibility with it.

For bureaucratic reasons our teachers prefer to han-
dle tests on paper, rather then on-line. Moreover, com-
puter rooms are not common in our University.

The quiz database is a LATEX file with special tags
that marks the beginning of groups of questions, of ques-
tions themselves, of right and wrong answers. A group is
composed by homogeneous questions (same difficulty),
generated by hand or dynamically from a template using
the Template Toolkit [13] tool.

In the presently developing version, the database is
specified by an XML file, which can be generated start-
ing from a LATEX source. This allows a much easier
checking of LATEX syntax than starting directly from an
XML source.

The actual test is defined by a specification file,
which is a text file specifying the total number of differ-
ent tests, the number of questions to be sampled from
each group, and a number of other variables to be inter-
polated into the test template. The syntax of this file is
compatible with WebWrite.

By combining the database, the specification file and
a template (using the Template Toolkit tool), the system
generates a LATEX file, and from it the paper printout.
It is possible, by using a different template, to gener-
ate on-line tests using PDF (and the AcroTeX eDuca-
tion bundle). The system checks for duplicated answers,
missing right answers, etc.

Teachers can exploit the WebCheck tool to generate
a number of tests that matches the registered students,
and even generate test personalized for every student
(for instance, having the name of the student pre-printed
on the paper sheet).

The answers to the tests are specified using a string
of characters, which has to be copied on a text file by
teachers. We are investigating the possibility of digi-
talizing answers by optical correction systems or even
reporting them by means of private cell phone (widely
used by Italian students) SMS messages. Markers are
computed and optionally inserted into the WebCheck
database in a semi-automatic way.

It is already possible to use WebWrite for sharing the
database of questions among teachers. We are working
to use it also as a graphical front-end to the WebTest
suite.



5 Survey of WebTeach usage

The system is currently used in the Engineering Faculty
of the University of Florence, managed by the Depart-
ment of Applied Mathematics [12]. .

WebCheck is used by more than 70 teachers for about
130 courses, 450 tests (each with an average participa-
tion of 25 students), and a total of about 4500 students.
Its use is steadily growing.

A previous version of the WebWrite tool was used
to produce documentation for three courses (computer
science, advanced geometry and calculus) and as a “vir-
tual lab” of dynamical systems and statistical mechan-
ics. This material is being migrated to the present ver-
sion (which uses the new plugins described above) to-
gether with new material in the Physics field.

The WebTest tool is currently used by more than 20
teachers, and served for the entry test to all freshmen in
the Florentine Engineering faculty (about 1000 tests).

6 Near future development

As a more general setting we would like to distribute
the content over different servers, not always on-line,
and transparently manage the updates. This would al-
low us to design distance learning settings where several
schools, not always on-line, share common discussion
spaces.

The simplest approach is to keep multiple copies of
webs (one for server), all copies are read-only except for a
single server. Synchronization of servers content is done
through rsync. A more general approach could use CVS
or replicated databases for the topic storage layer.

The Wiki instrument is especially suited to assist
teaching to jailed students. They share the same incon-
venient of far-distance teaching, without the possibility
of consulting teachers and friends at will.

Since the jail administration is highly concerned
about security, one has to carefully control the traffic of
information, especially the possibility of arbitrary exter-
nal contact via e-mail, HTTP or other protocol. The so-
lution we are experimenting is based on two distributed
Wikis (one internal, the jail, properly secured, and one
external, connected to the Internet) whose content are
synchronized at scheduled times. This implies a rigid
separation of writing areas in order to avoid arbitration
of changes to files.

Both servers shares the same accounts (for students
and teachers). The internal server is accessed by jailed
students, and the external server is accessed by teachers
and other support people. By removing all unnecessary
services but the Wiki one, we hope to meet the secu-
rity level required by jail administration, still providing
a useful tool to students.

There are a certain number of improvements that we
would like to introduce in the next version of WebTeach.
In general, enhancements are going in the direction of
total integration of WebTeach, and the use of WebWrite
as a content-manager tool. This task presents some diffi-
culties since TWiki’s template system is not very sophis-
ticated. We would like to integrate it with the Template
Toolkit one [13], and display the WebCheck queries in-
side a WebWrite page using dynamic commands.

We are going to formally start a public CVS based
project to coordinate the WebTeach development.
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