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Subject objectives

The aim of the lecture is to discuss the most important mathematical concepts appearing in school
mathematics and to familiarize students with the different methods of introducing these concepts depending

on the level of education.
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Learning outcomes

Course outcome

Subject outcome

Method of verification

[MATL3_WO05] knows and
understands the basic concepts,
methods and theorems of
probability and statistics, as well
as basic examples illustrating
specific concepts in these fields
and enabling the refutation
erroneous hypotheses or
unauthorized reasoning

The student:

« understands well the role and
importance

of constructing mathematical
reasoning;

* knows well the software
packages

used for symbolic calculations,
statistical

data processing, visualization and
learning geometry.

The student:

* has the skills

to construct mathematical
reasoning: proving

theorems and refuting hypotheses
through the construction and
selection of counterexamples;

« is able to plan a mathematical

[SW2] presentation/project/paper/
report

[SW5] implementation of a
problem task

project
to model each of the mathematical
concepts
discussed during the lecture;
[MATL3_W02] knows and The student: [SW2] presentation/project/paper/
understands the basic concepts, « understands well the role and report
methods and theorems of importance [SW5] implementation of a
mathematical analysis as well as | of constructing mathematical problem task
basic examples illustrating specific |reasoning;
concepts in this field and enabling |+ knows well the software
the refutation erroneous packages

hypotheses or unauthorized
reasoning

used for symbolic calculations,
statistical

data processing, visualization and
learning geometry.

The student:

* has the skills

to construct mathematical
reasoning: proving

theorems and refuting hypotheses
through the construction and
selection of counterexamples;

« is able to plan a mathematical
project

to model each of the mathematical
concepts

discussed during the lecture;

[MATL3_KO04] is ready to
understand and appreciate the
importance of intellectual honesty
in one's own and other people's
actions; is willing to act ethically

The student is ready to:

- encourage students to
develop curiosity,

activity, and logical and

critical thinking;

- promote responsible

and critical use

of digital media and respect for
intellectual

property rights.

[SK5] implementation of a
problem task

[SK6] demonstration of practical
skills

[MATL3_UO01] is able to correctly
use the known concepts of
mathematical logic and set theory,
is able - at a simple and medium
level of difficulty - to apply the
known theorems and methods of
these fields and is able to interpret
the obtained results

The student:

« understands well the role and
importance

of constructing mathematical
reasoning;

*» knows well the software
packages

used for symbolic calculations,
statistical

data processing, visualization and
learning geometry.

The student:

* has the skills

to construct mathematical
reasoning: proving

theorems and refuting hypotheses
through the construction and
selection of counterexamples;

« is able to plan a mathematical
project

to model each of the mathematical
concepts

discussed during the lecture;

[SU2] presentation/project/paper/
report

[SU5] implementation of a
problem task
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Course outcome

Subject outcome

Method of verification

[MATL3_UOQ7] is able to correctly
use the acquired concepts of
topology, is able - at a simple and
medium level of difficulty - to apply
the known theorems and methods
of this field and is able to interpret
the obtained results

The student:

« understands well the role and
importance

of constructing mathematical
reasoning;

» knows well the software
packages

used for symbolic calculations,
statistical

data processing, visualization and
learning geometry.

The student:

* has the skills

to construct mathematical
reasoning: proving

theorems and refuting hypotheses
through the construction and
selection of counterexamples;

« is able to plan a mathematical
project

to model each of the mathematical
concepts

discussed during the lecture;

[SUZ2] presentation/project/paper/
report

[SU5] implementation of a
problem task

[MATL3_KO1] is ready to accept
the limitations of his/her own
knowledge and understands the
need for further education

The student is ready to:

- popularize knowledge among
students and in the school
environment

and outside of school;

[SK5] implementation of a
problem task

[SK6] demonstration of practical
skills

[MATL3_UQ3] is able to correctly
use the acquired concepts of
linear algebra and geometry, is
able - at a simple and medium
level of difficulty - to apply the
known theorems and methods in
these fields and is able to interpret
the obtained results

The student:

« understands well the role and
importance

of constructing mathematical
reasoning;

» knows well the software
packages

used for symbolic calculations,
statistical

data processing, visualization and
learning geometry.

The student:

* has the skills

to construct mathematical
reasoning: proving

theorems and refuting hypotheses
through the construction and
selection of counterexamples;

« is able to plan a mathematical
project

to model each of the mathematical
concepts

discussed during the lecture;

[SUZ2] presentation/project/paper/
report

[SU5] implementation of a
problem task

Subject contents

1. Modeling concepts in school mathematics - the position of modeling in school documentation (core
curriculum, examination requirements, curricula) 2. Basic concepts of school mathematics and their
modeling - natural numbers, fractions, integers - length, area and volume - function - probability 3.
Visualization of selected mathematical concepts and mathematical theorems. 4. The role of DGS (dynamic
geometry software) in shaping geometric intuitions. 5. Mathematical simulations and animations.

Prerequisites
and co-requisites

Assessment methods
and criteria

Subject passing criteria

Passing threshold

Percentage of the final grade

observation of the student's 51.0% 0.0%
attitude

test 51.0% 60.0%
activity 51.0% 20.0%
project 51.0% 20.0%

Recommended reading

Basic literature

1. D. Haylock, Mathematics explained for primary teachers, SAGE,
London 20102. Z. Krygowska, Outline of mathematics didactics, parts
1-3, WSIP, Warsaw 1977-19793. S. Lang, Mtodzi i macieka, GWO,
Gdansk 19954. J. Mason, L. Burton, K. Stacey, Mathematical thinking,
WSIiP, Warsaw 20055. A. Plocki, Probability calculus for teachers,
PWN, Warsaw 19816. W. W. Sawyer, Figurative thinking in elementary
mathematics, Wiedza Powszechna, Warsaw 19887. E. T. Sokolow,
Centaur or how mathematics helps physics, PWN, Warsaw 19878. S.
Turnau, Lectures on teaching mathematics, PWN, Warsaw 19909. P.
Zarzycki, Modeling mathematical concepts, University of Gdansk
Publishing House, Gdansk, 201910. Articles from magazines for
teachers (Mathematics, Mathematics in School etc.)
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Supplementary literature none

eResources addresses

Example issues/ not applicable
example questions/
tasks being completed

Work placement Not applicable
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