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Objective 

To present: 

• the use of CAS and DGS in the mathematics 
teacher training courses at the Faculty of 
Education, 

• selected collections of educational materials, 

• particular examples. 



Structure 

• The role of CAS and DGS in mathematics 
teacher training courses 

• The role of CAS and DGS in mathematics 
education. Demands of different educational 
levels 

• Particular examples 



Preparation of mathematics teachers 

 

• Pre-service teacher training courses 

• In-service teacher training courses 

↓ 

a competent teacher 

 

 



Preparation of mathematics teachers 

To develop content knowledge of such a teacher 
we can follow these three categories of content 
knowledge (according to Lee S. Shulman, 1986): 

1) subject matter content knowledge, 

2) pedagogical content knowledge, 

3) curricular knowledge. 



Preparation of mathematics teachers 

Faculty of Education cultivates all three categories 
(in both pre-service and in-service teacher training).  
 
Each of them has its own demands on the use of 
computers. We meet them within 
• university courses, 
• projects (research p. or p. oriented on practice), 
• final works (thesis and dissertation), 
• meeting and conferences.  
 



1) Mathematics content knowledge 

Technological support of the university 
mathematical courses: 

– Maple 

– wxMaxima 

– GeoGebra 

– Cabri 3D 

– CoCoA 

 



Maple 

• Long tradition at the USB 

• Used in regular higher-level mathematics 
courses  

• Unsuitable for use in basic and secondary 
schools because of its high price and no Czech 
localization 



Textbook: Introduction to quadrics 

[Hašek, R., Pech, P., Kvadratické plochy a jejich reprezentace v programu Maple, 
České Budějovice: Pedagogická fakulta JU v Č. B., 2010. ISBN 978-80-7394-271-7.]  



Maple smart documents for financial 
education 

[Petrášková, V., Hašek, R., Multimediální pomůcka pro výuku předmětu Úvod do financí, 
 WWW stránka pro podporu výuky, http://www.pf.jcu.cz/stru/katedry/m/uf, 2009.]  



wxMaxima 

• Free downloadable open source CAS 

• Czech localization 

• Used in regular freshmen courses of linear 
algebra and in courses on the use of 
computers in mathematics education 

 



Freshmen course of Linear algebra 



Moodle course in the use  
of wxMaxima  

http://moodle.pf.jcu.cz 
 

http://moodle.pf.jcu.cz/


GeoGebra 
Calculus and geometry courses 
 
 

 



Cabri 3D 
Descriptive geometry and solid geometry  
 
 
 



2) Pedagogical content knowledge 

• Finding ways of effectively using computers in 
mathematics education 

• Diploma and doctoral thesis 

• Seminar works 

• Conferences, research projects  



Dynamic proofs 
Irena Štrausová   
[http://www.geogebratube.org/student/b73724] 

http://www.geogebratube.org/student/b73724
http://www.geogebratube.org/student/b73724
http://www.geogebratube.org/student/b73724
http://www.geogebratube.org/student/b73724


Archimedes’ book of lemmas 
Tereza Suchopárová 
[http://www.geogebratube.org/student/b135598] 

http://www.geogebratube.org/student/b135598
http://www.geogebratube.org/student/b135598
http://www.geogebratube.org/student/b135598


3) Curricular Knowledge 

 
• Sharing of educational materials created by 

teachers  

– Matematech project  
      www.MatemaTech.cz 

http://www.matematech.cz/
http://www.matematech.cz/wp-content/uploads/2014/09/Matematech-Matematika-pres-hranice-odk.pdf






Mathematics education 

Demands of different educational levels 

• Basic school 
– geometrical vision, calculation 

• Secondary school 
– abstraction, proofs 

 
 



Geometrical vision 



Geometrical vision 



Geometrical vision 

Edward Weston, Shell, 1927 



Geometrical vision 



Perimeter vs diameter  



Pantograph 



Pantograph 
Create a model of pantograph. What is a 
principal of this tool? 
 



Pantograph 
Repair the wrong pantograph 
 



Poncelet – Brianchon problem 
To determine the locus of the intersection of the altitudes  
of all the triangles that can be inscribed in a right-angle  
(equilateral) hyperbola 



Regiomontanus’ problem 

Johannes Müller (Regiomontanus), 1471  

At what distance from the foot does the statue appear  
highest?  



Johannes Müller (Regiomontanus), 1471  

Regiomontanus’ problem 
At what distance from the foot does the statue appear  
highest?  



Regiomontanus’ problem 



Regiomontanus’ problem 



Regiomontanus’ problem 



hasek@pf.jcu.cz 
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