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Abstract

We give an insight into Java Geometry Expert (JGEX) in use in a
school context, focusing on the Austrian school system.

JGEX can offer great support in some classroom situations,
especially for solving mathematical competition tasks.

Also, we discuss some limitations of the program.
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Introduction

The use of technical media in Austrian mathematics lessons is
largely limited to GeoGebra.

It is a great tool to visualize and
analyze classroom problems, but proving geometric facts
rigorously by using a visual explanation is not supported.
As an alternative approach, we focus on introducing JGEX,
specifically in the area of competition problems.
Geometric proofs are no longer an important part of secondary
school curriculum in Europe. There are, however, some initiatives,
that call for rethinking school curriculum, by focusing on
structured thinking again.
Portugal: structured thinking is one of the main goals for
teaching mathematics. Austria: qualitative development of tasks
requires various dimensions of content, dimensions of action and
dimensions of complexity, which hierarchically structure the
understanding and learning of students. . .
→ analytically consistent thinking, acquisition of maths skills,
hypothetical-deductive thinking, inductive reasoning.
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Ines Ganglmayr and Zoltán Kovács Using JGEX as guide . . . for math contests 3/15



Introduction

The use of technical media in Austrian mathematics lessons is
largely limited to GeoGebra. It is a great tool to visualize and
analyze classroom problems, but proving geometric facts
rigorously by using a visual explanation is not supported.
As an alternative approach, we focus on introducing JGEX,
specifically in the area of competition problems.

Geometric proofs are no longer an important part of secondary
school curriculum in Europe. There are, however, some initiatives,
that call for rethinking school curriculum, by focusing on
structured thinking again.
Portugal: structured thinking is one of the main goals for
teaching mathematics. Austria: qualitative development of tasks
requires various dimensions of content, dimensions of action and
dimensions of complexity, which hierarchically structure the
understanding and learning of students. . .
→ analytically consistent thinking, acquisition of maths skills,
hypothetical-deductive thinking, inductive reasoning.
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Olympic training courses in Austrian regions
Year 2022/23 (see https://oemo.at/OeMO/Kurs/2023)

Region Population (Jan. 2022) Number of courses

Burgenland 297583 0
Carinthia 564513 5

Lower Austria 1698796 7
Upper Austria 1505140 18

Salzburg 560710 2
Styria 1252922 33
Tyrol 764102 6

Vienna 1931593 14
Vorarlberg 401647 3

Overall 8977006 88
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Preparation day for young learners
2 February 2023, Upper Austria, Linz, Johannes Kepler University
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Geometry problems to apply the inscribed angle theorem
A collection by Ralf Roupec, olympic trainer, region Freistadt, 2018
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Geometry problems to apply the inscribed angle theorem
A collection by Ralf Roupec, olympic trainer, region Freistadt, 2018

7) BAMO (Bay Area Mathematical Olympiad) 1999/2:

Set O = (0, 0), A = (0, a), B = (0, b), where 0 < a < b.
Let k be the circle with diameter AB, and let P be an
arbitrary point on k . The line PA intersects the x-axis at
point Q.

Show that ∠BQP = ∠BOP.
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Java Geometry Expert (JGEX)
A free, open sourced framework to prove and discover planar geometry theorems
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A solution of BAMO 1999/2 with JGEX
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A solution of BAMO 1999/2 with JGEX
Steps of the proof
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Ines Ganglmayr and Zoltán Kovács Using JGEX as guide . . . for math contests 10/15



A solution of BAMO 1999/2 with JGEX
Steps of the proof
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Geometry problems to apply the inscribed angle theorem
A collection by Ralf Roupec

6) Let ABC be an acute triangle with circumcircle k . Let X be
the midpoint of the arc BC such that A is not included in it.
The points Y and Z are defined analogously.

Show that the orthocenter of XYZ is the center of the incircle
of ABC .
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An attempt to solve Problem 6 with JGEX
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Conclusion on JGEX

+ Sophisticated user interface

− Too complex for beginners

− Only English, Chinese, German, Portuguese, Persian and
Serbian are supported (some of them just partially)

+ Visual proofs are very useful even for university students

− Formulating the problem can be challenging
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Future work (master thesis for I. G.)

More problems to checks

Find suggestions to improve the user interface
(possibly joint work with Alexander Vujic)

Measure impact of JGEX on structured thinking
at secondary level

Advertise JGEX among teachers
(with workshops and tutorials)
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