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Abstract

mathe online is a project hosted at the University of Vienna. Its goal is the development of a collection of online resources capable of effectively supporting mathematics education. The material is available under the web address

http://www.univie.ac.at/future.media/mo/
and is aimed at students in school and university, beginning at the age of 15, as well as adults willing to broaden their qualification or needing to acquire mathematical knowledge. The didactical concept is centered around the notion of understanding at various levels. Visualizations together with interactive tests, background texts, a dictionary, suggestions for the application in class, a number of technical tools and an extensive list of web resources shall facilitate the approach towards mathematical key issues and their application to problems.
Some facts

When the project mathe online was launched in 1998, its first steps were supported by

the Austrian Federal Ministry of Education, Science and Culture, the Association of People’s Education in Vienna, and the Austrian National Bank. Since then, the site has continuously grown until – by the present day – it contains various learning tools and fully covers a range of basic fields such as variables, equations and functions. Since any piece of material is put online immediately after being developed, it is fairly easy to incorporate user responses. A number of teachers and university collegues permanently assist in discussing the viability of the underlying concepts and providing new ideas. mathe online and its English sister site, maths online, located at 

http://www.univie.ac.at/future.media/moe/,

are meanwhile applied in various schools. They have received a number of awards dedicated to high quality web sites. The statistics report almost hundred thousand visits and several thousand downloads. 

In 1999, mathe online became involved in an ADAPT project supported by the European Social Fund, the partners being Siemens AG Österreich and two Vienna Adults Schools. The two main goals of the project were 

· to test whether mathe online is suitable for courses in adults education, and

· to develop a piece of software – called P.E.S (Problemerkennungssystem = Problem Reckognition System) – that shall help users screening mathe online for mathematical contents they are interested in.

The following comments will briefly show how mathe online supports understanding processes and how the P.E.S works.

Understanding mathematics

Understanding key notions – which, in practice, often reduces to understanding the meaning of words used and definitions given – is crucial in mathematics education. Interactive techniques enable the creation of a new type of learning tools capable to support these processes, in particular when abstract issues are concerned. This shall be illustrated by some examples, which are paradigmatic for the philosophy behind mathe online. The web addresses below refer to the English version – the German counterparts may be found just by the replacement “/moe/“ ( “/mo/“.

The most popular part of mathe online is called the Gallery. It contains various visualizations dealing with important mathematical concepts. Technically, most of these learning tools are Java applets. Let us quote, as two examples, the applets “On the definition of the derivative“ 

http://www.univie.ac.at/future.media/moe/galerie/diff1/diff1.html
and “How to find a function’s extremum“

http://www.univie.ac.at/future.media/moe/galerie/anwdiff/anwdiff.html.

Both examples illustrate how a simple use of scroll bars may achieve a striking effect. 

In contrast to static images of traditional text books, dynamical diagrams literally add a new dimension to the representation of a complex situation, thereby vastly extending the information contents stored. In terms of user action, this new dimension is just the freedom in time to explore the topic displayed. Some exercises added to each applet help the user to start off.

Another type of technical feature transcending the scope of ordinary books is that of jigsaw puzzles. Contrary to common belief, this type of interactive game may not only be applied to elementary issues addressed to children, but accomodates pretty abstract and difficult issues too. Look at “Quadratic equations 1“

http://www.univie.ac.at/future.media/moe/galerie/gleich/gleich.html
in order to proove the formula for the solutions of a quadratic equation!

Other parts of mathe online follow different didactical principles. The section Interactive Tests helps to uncover misrepresentations (which are often acquired at an early age and, when left unreckognized, survive for years, becoming major obstacles in tackling advanced problems). The Mathematical Background Texts (only in the German version) provide introductions to different areas in an understandable but not-too-simple fashion, thereby exploiting the technical possibility of inserting interactive elements such as web forms. Some Suggestions for the Classroom help teachers to build a link between their needs and this new form of representation. 

A number of tools – e.g. for plotting graphs, performing computations, putting formulae on web pages etc (some of which have been developed by the quthors, others being accessed through the web) – assists in using modery technologies for didactical purposes.

The P.E.S

Users sometimes want to access information on certain topics as fast as possible, without getting acquainted with the structure of a web site. Also, users sometimes seek certain pieces of information but are not capable of following the structure of a table of contents, simply because they don’t know which chapter and section their problem belongs to.

In order to facititate the use of mathe online for these types of users, Siemens has developed the P.E.S (Problemerkennungssystem = Problem Reckognition System). This software is capable of receiving verbally formulated queries, such as “I would like to know how to solve a quadratic equation“ (although in German language), and returns a number of pages that refer to this issue.

The P.E.S is based on an elementary linguistig analysis of

(i)    the complete text contained in HTML pages of mathe online, and

(ii)    of the user query.

During a preparation phase, mathematical words and syntactic structures (such as “example of a function“ or “proof of Vieta’s theorem“), together with their location on mathe online pages, are getting stored in a huge list. An external dictionary tells the program which words are to be classified as mathematical.

Upon receiving a user request, the query is analyzed along the same lines, and compared to the listing of structures present. Thus a number of pages is identified and offered as web links. A particular system of paragraph descriptions and assignments of keywords – contained in the pages of mathe online but invisible to the user – helps the P.E.S associating a verbal description with any page returned.

In the near future, the P.E.S will be installed at the server hosting the mathe online site, and will thus become accessible for all users.

