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Abstract: 
 
This paper shows the basic concept of Functional Modeling in mathematics education which gets more and more 
important. Hence of this significance it is necessary to think about adequate graphical methods to explain the 
fundamental idea of a function and its influence to values and other functions. PROGRAPH diagrams are a very 
good possibility to explain these combinations effectively. The basic idea of a function, composition of functions 
or returning values of a function can be shown impressively. It is also possible to find easy nested diagrams for 
recursive functions. So the mathematical sight to topics which can be handled through functions gets opened and 
the possibilities for working with functions get more voluminous. With the help of given examples the idea of 
this type of diagram becomes clearer and through implementation with CAS the effective use of functions is 
demonstrated. Hence the combination of PROGRAPH diagrams and CAS allows an understanding insight to 
functions so that the Black-Box-Principle is eliminated. For a modern and effective education Functional 
Modeling is absolutely necessary. With the combination of graphical representation and CAS learners are able to 
see and learn the common foundation of mathematical ideas and applications. 
 
 

1. Functional Modeling 
 
One of the basic ideas of functional modeling is the idea of functional thinking which has 
been published by Hans-Joachim Vollrath [11] but can also be found as projection a little bit 
earlier in the dissertation of Karl Josef Fuchs [2].  
Following the definition of functional thinking given by Vollrath we have to focus on a: 

• Methodological aspect, 
o Dependency of parameters, 
o Idea of systematic – dynamical variation, 

• Phenomenological aspect, 
• Quantitive aspect, 
• Input-Output aspect. 

And as K. Fuchs writes in his paper ‘Functional Thinking – a fundamental idea in teaching 
Computer Algebra Systems’ it is necessary to add one more aspect for a better understanding 
[3]: 

• The Algorithmically Aspect 
Another fundamental idea which has to be followed is the idea of modeling. There exists a lot 
of literature for this idea like my dissertation [9] or my paper of Pecs [10]. So I want to 
characterize it shortly. Models in mathematics can be seen as additives for the array, 
appliance and advancement of theories. Models provide a basis for demonstration and 
description of contents. 
Through the combination of these two fundamental ideas it is possible to create the idea of 
functional modeling which is a deeply and pivotal idea in Mathematics and Computer Science 
[4]. Thereby it is obvious to work with CAS where the order of execution of functions and 
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If we have a closer look at those we can find a lot of interesting points at the website of the 
NCTM (www.nctm.org) it is obvious to see the listed points which K. Fuchs has mentioned in 
his paper [3]: 

• Students should learn an ambitious common foundation of mathematical ideas and 
applications, 

• Students need to understand the mathematical concepts of the function 
• Students should be adept visualizing, describing and analyzing situations in 

mathematical terms. 
Through the attendance of Functional Modeling I am sure that these Standards can be 
achieved and more understanding for mathematical circumstances can be created. 
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