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About the course

• Practical Mathematics
• First cycle professional study program

• Subject specific competences developed by the student:
• ability of employment of mathematical tools at practical problem solving,
• ability of result analysis,
• ability of presentation of results
• …

• ROM (CTM)
• 15h lectures
• 30h lab exercises
• 3 ECTS
• 90 TSW
• 2nd year

• This year moved into 1st 

• design decision – no „new“ mathematics



Last year - content

• Mathematica
• Basic functions (CAS), 2D plots
• Dynamic applications (Manipulate)

• GeoGebra
• Basic geometric constructions (triangle and points of interest, n-polygons, Tales theorem …)
• Polynomials (zeros, extremes …)
• Using Trace (locus, optimization problems)

• Excel
• Pivot tables

• Numpy
• Mostly just the idea

• Most examples taken from high school tests and from coursework of other 
mathematical courses



Last year - seminar work

• Work on GeoGebraWiki
• Collection of mathematical task (from various exams)
• Description of a new tool
• Live presentation of a new tool (10 minutes)



Some observations
questions, discussions …



Things to talk about

• One tool covering all aspects of teaching and learning mathematics,  
or many "smaller" tools

• Interoperability of tools
• Relation between the “mathematical answer” and the result obtained 

through application of a computer tool 
• How powerful should tools be when they are considered teaching 

tools
• Development and usage of support materials 



One tool or many tools
• One tool covering all aspects of teaching and learning mathematics,  

or many "smaller" tools



One tool or many tools - GeoGebra
• Algebra / Dynamic Geometry / Spreadsheet / CAS / 2D / 3D / …



Mathematica



One tool or many tools
• One tool covering all aspects of teaching and learning mathematics,  

or many "smaller" tools
• More and more features
• Best to stay in the same environment all the time?
• Part of the teaching process: the knowledge of how to pick the right 

tools for a particular task? 
• Smaller tools often more flexible and versatile? 
• How does one then switch the result between the tools?







Interoperability of tools

• A certain task where at each step a different tool is used
• how to transfer the results between the tools? 
• a math object’s specification supporting such interoperability

• Example:
• Given are points A, B, C and D. Construct a cubic polyniomial through those

points. Draw a tangent line in arbitrary point (x,p(x)).
Help: coordinates – use x() and y(). To calculate the polynomial use MATLAB.



„Mathematical answer“ vs. „Computers answer“

• Relation between the “mathematical answer” and the result 
obtained through application of a computer tool 



Exactness



One example – solution?

http://www2.nauk.si/materials/425/out-914114/index.html%23state=17
http://www2.nauk.si/materials/425/out-914114/index.html%23state=17


Wrong definitions – results?





Expressing the results

It holds for x = 4 
and not for x = 1

http://www2.nauk.si/materials/489/out-773760/index.html%23state=8
http://www2.nauk.si/materials/489/out-773760/index.html%23state=8


Things to consider – Part II

• How powerful should tools be when they are considered to be
teaching tools

• Development and usage of support materials 
• Openness of the construction process



How powerful tools

• How powerful should tools be when they are considered teaching tools
• Limitations
• Without
• Tuned

• When a certain tool is meant to be a teaching tool – should its capability be 
limited to the level of math knowledge of the students?  On the other 
hand, should the students be exposed to “real life” tools without 
limitations? What about the possibility of posing limitations to and "fine 
tuning" the tools’ capability? 



How powerful tools



Support materials

• Support materials development and usage
• What are the best ways of developing support materials? How can we 

incorporate the teaching process in developing resources. Our 
approach producing GeoGebra Wiki will be discussed
(https://wiki.lokar.fmf.uni-lj.si/geogebrawiki ). 

https://wiki.lokar.fmf.uni-lj.si/geogebrawiki


https://wiki.lokar.fmf.uni-lj.si/geogebrawiki
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Openness of construction process

• One of the students‘ tasks is also to prepare a detailed explanation of 
the approach used in solving a certain mathematical problem. Several
problems have been observed . Besides the obvious ones such as the 
difficulties in using appropriate mathematical language, there are also 
“technical” ones. For example: is the way GeoGebra offers the 
possibility to see the construction steps the best possible one? What 
about the “intermediate steps” such as hiding certain objects or 
changing the properties which are not recorded …
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