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Aim and Motivation

I problem tasks taken from discrete mathematics play an
essential role in our enrichtment project for mathematically
gifted children

I the children that participate in our project are between 11 and
13 years old; their prior knowledge has to be considered

I problems from number theory (divisibility) and combinatorics

I NEW: graph theory, discrete optimization

Nadine Benstein Bergische Universität Wuppertal

Discrete Mathematics for the Fostering of Mathematically Talented Children



The Project MIKADU Mathematical Giftedness Discrete Mathematics and MIKADU Conclusion References

Aim and Motivation

I problem tasks taken from discrete mathematics play an
essential role in our enrichtment project for mathematically
gifted children

I the children that participate in our project are between 11 and
13 years old; their prior knowledge has to be considered

I problems from number theory (divisibility) and combinatorics

I NEW: graph theory, discrete optimization

Nadine Benstein Bergische Universität Wuppertal

Discrete Mathematics for the Fostering of Mathematically Talented Children



The Project MIKADU Mathematical Giftedness Discrete Mathematics and MIKADU Conclusion References

Aim and Motivation

I problem tasks taken from discrete mathematics play an
essential role in our enrichtment project for mathematically
gifted children

I the children that participate in our project are between 11 and
13 years old; their prior knowledge has to be considered

I problems from number theory (divisibility) and combinatorics

I NEW: graph theory, discrete optimization

Nadine Benstein Bergische Universität Wuppertal

Discrete Mathematics for the Fostering of Mathematically Talented Children



The Project MIKADU Mathematical Giftedness Discrete Mathematics and MIKADU Conclusion References

Aim and Motivation

I problem tasks taken from discrete mathematics play an
essential role in our enrichtment project for mathematically
gifted children

I the children that participate in our project are between 11 and
13 years old; their prior knowledge has to be considered

I problems from number theory (divisibility) and combinatorics

I NEW: graph theory, discrete optimization

Nadine Benstein Bergische Universität Wuppertal

Discrete Mathematics for the Fostering of Mathematically Talented Children



The Project MIKADU Mathematical Giftedness Discrete Mathematics and MIKADU Conclusion References

Aim and Motivation

I problem tasks taken from discrete mathematics play an
essential role in our enrichtment project for mathematically
gifted children

I the children that participate in our project are between 11 and
13 years old; their prior knowledge has to be considered

I problems from number theory (divisibility) and combinatorics

I NEW: graph theory, discrete optimization

Nadine Benstein Bergische Universität Wuppertal

Discrete Mathematics for the Fostering of Mathematically Talented Children



The Project MIKADU Mathematical Giftedness Discrete Mathematics and MIKADU Conclusion References

Aim and Motivation

Can tasks taken from graph theory and discrete optimization
foster the mathematically talented children in our project?

The project
MIKADU

Mathematical
giftedness

Discrete
mathematics
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Mathematical Giftedness

Discrete Mathematics and MIKADU
Shortest Paths: Vacation
Parking Lots
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Basic Principles

I meetings every other week, 90 minutes:
I introduction (5-10 minutes)
I work phase (55-60 minutes)
I presentation and discussion (20-30 minutes)

I free choice of working methods

I project seminar for prospective teacher students of
mathematics

I problem solving tasks

I enrichment
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Features of Mathematical Giftedness according to Käpnick
(1998)

Mathematically speci�c features

I mathematical sensitivity

I originality and fantasy

I capacity of memory

I ability to structure

I ability to change the form of
represenation

I ability of transfer
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Features of Mathematical Giftedness according to Käpnick
(1998)

General personality traits that support mathematical giftedness

I mental vigour

I intellectual curiosity

I readiness for e�orts, achievement motivation

I pleasure in problem solving

I ability to concentrate

I persistence

I self-reliance

I ability to cooperate
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Problem Solving Strategies according to Fuchs (2013)

Di�erentiation of di�erent procedure syles :

I alternate trying and re�ecting

I persistent trying

I intuitive approach

I systematic approach
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Aims of MIKADU

I children should experience the diversity of mathematical action

I appreciation of di�erent approaches and talents

So, the tasks/problems...

I should have the potential to foster as many features of
mathematical giftedness as possible.

I should be solvable in varied ways and with the help of di�erent
problem solving strategies.

I should also serve as a diagnostic tool.
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Shortest Paths: Vacation

Task

What is the fastest/cheapest/best way?
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Shortest Paths: Vacation

Students' Solutions

The cheapest and the fastest way:

I access to the form of representation

I successive comparison of single paths and/or edges

I immediate exclusion of certain edges
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Shortest Paths: Vacation

Students' Solutions

Coping with the new form of representation: tracing paths
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Shortest Paths: Vacation

Students' Solutions

calculation of ratios
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Shortest Paths: Vacation

Students' Solutions

contentwise argumentation
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Shortest Paths: Vacation

Contemplation

I lively discussions about the meaning of the best way: comfort?
number of transfers? reliability of the di�erent means of
transport?

I mathematically speci�c features observed/fostered:

X

I change of form of representation
I abillity to transfer
I originality and fantasy
I (capacity of memory)

I varied problem solving strategies possible X
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Parking Lots

Task

I didactical reduction: the shape of the parking lot is a square

I the rules for the parking lot construction are clari�ed with the
help of a minimal example (2x2 grid on a transparency foil)
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Parking Lots

Students' Solutions

The �rst intuition of most of
the students was to �nd as
many long lines as possible.
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Parking Lots

Students' Solutions

In the case of 100x100, 34

rows stay free and therefore

there are 66 left. Then,

98×66=6468, because I have

98 vertical lines. Now, I take

the last line and add it to the

rest 6468+100=6568.
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Parking Lots

Students' Solutions

left: 64×98+2×100
right: 66×98+100
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Parking Lots

Students' Solutions

Then, one child proves with a
counterexample that this strat-
egy is not the best.
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Parking Lots

Students' Solutions

arrangement in spirals
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Parking Lots

Students' Solutions

The strategy was to �nd a
good solution and then try to
improve it, namely trying to
add exactly one more parking
lot.
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Parking Lots

Contemplation

I the children distinguished between even and uneven squares →
ask for nxn parking areas or 100x100 and 101x101

I individual strategies of optimization

I mathematically speci�c features observed/fostered:

X

I mathematical sensitivity
I originality and fantasy
I ability to change the form of representation

I varied problem solving strategies possible X
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Conclusion

I discrete optimization might serve as a strong tool to foster
especially the ability to change the form of representation

I side e�ects: discussions about the best solution
(mathematically internal and concerning the context);
cooperations

I variation!

I optimization = realistic application of mathematics and
contexts

I new plan/aim: encourage students to utilize graphs as a form
of visualization

I students' perception of the notion of optimal → superlatives

I suggestions?
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