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Modernised courses published on the LearningKey platform

The courses and subjects provided to the LearningKey platform are those whose
structure and themes are not changed, but the methodology of teaching and learning
is modernised in accordance to new knowledge acquired during the training courses
organised withing the TeComp project activities, as well as in regular communication
with professors from EU partner universities.

The monitoring (without editing) of all innovated courses, at six universities (UNI,
UB, UNS, UNIKG, UGJ, UNIKO) as well as the statistics about number of courses and
students involved in, is possible by logging on the platform via the link
https://teacher.tecomp.ni.ac.rs , with the following credentials:

User name: monitor
Password: tecomp2021

As can be seen, 87 subject are modernised by using contemporary pedagogical and
methodical practice and modern technologies (considering the knowledge acquired
during the TeComp activities) — 33 subjects at UNI, 13 subjects at UB, 9 subjects at
UNS, 16 subjects at UNIKG, 4 subjects at ECUG and 12 subjects at UNIKO.

The complete statistics that present the number of innovated subject per school,
number of teachers who modernised their courses by usage of the platform, as well
as number of students who followed these innovated courses is regularly,
automatically monitored and graphics are presented on the homepage. All the data
is visible to everyone who log in the platform with the above given credentials.

The platform has been created and adapted during the project life, but the idea for
its structure and realisation was created in close and longlisting collaboration
between the Department of Computer Science, Faculty of sciences and mathematics,
University of NiS and project coordinator PhD Jelena Ignjatovic, and a renowned
software company Badin Soft from Nis, sometime before the project. Due to the high
complexity of the platform, not all its features could be realised during the period of
the project activities, so it is good we started developing it earlier.


https://teacher.tecomp.ni.ac.rs/
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Complete statistics, such as presented on the image above, can be downloaded from
the platform website as well on Google Chrome browser (which is currently
recommended for the use with LearningKey platform).
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Below, the statistics of the students who listened to innovated subjects and actively
used LearningKey platform can be seen.

Total student->units in School School Name
1856 P1 - University of Ni$
1001 P4 - University of Kragujevac
219 P3 - University of Novi Sad
111 PS5 - Eqrem Cabej University Gjirokastér
42 P2 - University of Belgrade
35 P6 - Fan S. Noli University Korce

The reportis prepared by:

Prof. dr Jelena Ignjatovi¢, UNI

Prof. dr Nebojsa Jasnié¢, UB

Prof. dr Andreja Tepavcéevi¢, UNS
Prof. dr Sladana Dimitrijevi¢, UNIKG
Prof. dr Isidor Kokalari, UGJ

Silvja Cobani, UNIKO

All subject teachers who innovated their courses contributed to this
report, as they provided the reports for their subjects.
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BSc, MSc and PhD courses that have been modified by using new methods and tools

Report on the modernized courses at the University of Nis

New teaching materials related to selected lectures are published at LearningKey platform for the
following modernized BSc and MSc courses at the University of Nis.

PO1-1. Data structures and algorithms;

P01-2. Mathematics 1;

PO1-3. Mathematics 2;

P0O1-4. Linear algebra (Computer Science);

P0O1-5. Design and analysis of algorithms;

P0O1-6. Discrete structures 1;

P0O1-7. Cryptographic algorithms- practical classes;
P01-8. Web programming- practical classes;

P01-9. Introduction to differential equations;
P01-10. The methodology of teaching mathematics;
PO1-11. Design and analysis of algorithms- practical classes;
P0O1-12. Linear algebra- practical classes;

P01-13. Mathematics 2- practical classes;

P0O1-14. Linear algebra (Mathematics);

P01-15. Methodology of e-learning- practical classes;
P0O1-16. Introduction to Web programming;

P0O1-17. Introduction to Environmental chemistry;
P01-18. Chemodinamics of pollutants;

P01-19. Chemistry of water and soil;

P01-20. Humic substances in the environment;
P0O1-21. Laboratory analysis of water and soil;
P01-22. Advanced Environmental Chemistry - Problem Solutions;
P01-23. Advanced Environmental Chemistry;

P01-24. Multimedia systems in education;

P0O1-25. Pedagogy;

P01-26. Didactics 1;

P01-27. Andragogy (Adult education);

P01-28. Pedagogy for students of history and sociology;
P01-29. Didactis 2;

P01-30. Pedagogy (second semester 2021/22);
P0O1-31. History of pedagogy 1;

P01-32. History of pedagogy 2;

P01-33. Contemporary educational trends.



o TeComp

Y Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme
of the European Union

in Natural and Mathematical Sciences

PO1-1. Data structures and algotithms 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Data structures and algotithms

Level of the study 3" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Ignjatovi¢

E-mail of the professor in charge Jelena.ignjatovic@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools* which are used in the course OBS studio, rubrics, mind maps, Ed puzzle

Name of modernised teaching units Static and dynamic structures, Data types, Stack,
Queue, Lists, Trees, Graphs

Number of students 41

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course (subject) | modernized almost all teaching units (except the hash functions, which are the
most difficult and completely unknown theoretical part of the subject). | imagined to use the blended
learning technics in the subject organization, but Covid-19 restriction forced us to work online all the time.
After acquiring the basic knowledge by attending the theoretical classes and grasping it from given
presentations, students were organised in teams. For each team, was defined a problem to be solved. The
emphasis is on the group work when solving problems: e.g. defining problems, presenting hypotheses,
proposing a procedure for collecting / measuring, collecting data, summarizing the results, discussing and
writing conclusions, preparing the presentation of the solution.
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At the beginning | provided a very clear and operational learning goals to students, so thay could understand
well what my expectations of them, at the end were. | used educative videos (made in ed puzzle and online
applications) to make teaching units more understandable to them. Many problems were solved by
themselves true peer discussions, forums and the emphasize was on the importance of “individual” and
“group responsibility”. For graph theory | used flipped classroom. They had to understand the given
problem and to find the best solution for the given problem in a set of many various, possible solutions. In
transferring knowledge to the students, | used modern technologies: quizzes for self-testing by usage
different applications, educative videos, table of evaluated feedback, online discussions etc.

E Data types
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PO1-2. Mathematics 1 —2021/22 and 2022/23

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Mathematics 1

Level of the study 15t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Miroslav Ciri¢

E-mail of the professor in charge miroslav.ciric@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer discussions,
inquiry-based learning, educative videos

Tools* which are used in the course GeoGebra, PGF/TikZ, Beamer, AcroTeX eDucation Bundle

Name of modernised teaching units Algebraic structures, numbers, polynomials, real sequen-
ces, functions of one real variable — limits and derivatives

Number of students 170 (75+95)

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

This is a new course introduced in the academic year 2021/22 by including some topics which were not pre-
viously covered in computer science studies (algebraic structures, number theory and polynomials), as well
as some topics taken from the earlier course Mathematical Analysis 1 (sequences of real numbers and dif-
ferential calculus for functions of one real variable). In addition to the introduction of new teaching content,
this course is characterized by a new approach to the presentation of that content, which is reflected in the
application of new pedagogical principles and the use of new teaching tools. Originally, it was planned that
the teaching of this subject would be carried out using a blended learning model. However, in the academic
year 2021/22, due to the measures to suppress the Covid19 pandemic, most of the teaching in this subject
was conducted online, and only a small part using the blended learning model. This model was used more
extensively after the relaxation of measures against Covid19, in the academic year 2022/23. The new
approach that was used in teaching involves the presentation of abstract mathematical content with the
support of numerous computational examples, illustrations, animations and short videos that significantly
clarify that content. On many occasions, a historical overview of the discussed issues was given, as well as
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examples of concrete applications, especially in computer science. An effort was made to involve students
as extensively as possible in the teaching and learning process, for example by using some elements of
inquiry-based learning. The students were provided with quizzes that were primarily used for self-testing,
so that they would be able to check their own knowledge and instantly receive the test results, and thus
also information on which segments they should correct and improve their knowledge. As part of the inte-
gration of new educational technologies in this subject, numerous technological tools were used. Seeing
that the teaching material for this subject contains a plenty of mathematical symbols and formulas, most
of these tools were LaTeX based. Slides for presentations were prepared using Beamer, illustrations in the
slides and textbook manuscript were made with the help of PGF/TikZ and GeoGebra, whereas self-testing
quizzes were made in PDF, using AcroTeX eDucation Bundle. A large part of the teaching content is
explained directly in GeoGebra, and for additional explanations students are referred to short videos freely
available on YouTube. For instance, many additional explanations for the concepts covered within the
course (limits, derivatives, etc.) are provided by effective animations involved in these short videos.

@ LearningKey
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Name of the subject: Mathematics 1
Name of the study programme: Computer Science
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory; Obligatory

ECTS: 8
Number of students; 80 per year
Professor in charge: Miroslav Ciric

E-mail of professor in charge: miroslav.ciric@pmfedurs

Name of the lecture that is/will be modernized: complete course
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PO1-3. Mathematics 2 —2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Mathematics 2

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Miroslav Ciri¢

E-mail of the professor in charge miroslav.ciric@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer discussions,
inquiry-based learning, educative videos

Tools* which are used in the course GeoGebra, PGF/TikZ, Beamer, AcroTeX eDucation Bundle

Name of modernised teaching units Vectors and vector spaces, systems of linear equations,
matrices and matrix algebra, determinants, linear
transformations, eigenvalues and eigenvectors

Number of students 75

This is a new course introduced in the academic year 2021/22 as the replacement for the earlier course in
Linear Algebra. The content of the new subject has been slightly modified compared to the content of the
previous subject, and is adapted to the needs of today's computer science students. Significant novelties
are a different way of presenting teaching and learning material, as well as the application of new teaching
and learning methods. Originally, it was planned that the teaching of this subject would be carried out using
a blended learning model. However, the implementation of the course in the academic year 2021/22
started under anti-Covid measures, so for a while classes were conducted completely online, and after the
relaxation of anti-Covid measures, the implementation of the course continued according to the blended
learning model. The new approach that was used in teaching involves the presentation of abstract
mathematical content with the support of numerous computational examples, illustrations, animations and
short videos that significantly clarify that content. Whenever convenient, a historical overview of the
discussed issues was given, as well as examples of concrete applications, especially in computer science. A
special effort was made to involve students as much as possible in the teaching and learning process, for
example by using some elements of inquiry-based learning. The students were provided with quizzes that
were primarily used for self-testing, so that they would be able to check their own knowledge and instantly
receive the test results, and thus also information on which segments they should correct and improve their
knowledge. As part of the integration of new educational technologies in this subject, numerous technolo-
gical tools were used. Seeing that the teaching material for this subject contains a plenty of mathematical
symbols and formulas, most of these tools were LaTeX based. Slides for presentations were prepared using
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Beamer, illustrations in the slides and textbook manuscript were made with the help of PGF/TikZ and
GeoGebra, whereas self-testing quizzes were made in PDF, using AcroTeX eDucation Bundle. A large part
of the teaching content is explained directly in GeoGebra, and for additional explanations students are
referred to short videos freely available on YouTube. For instance, many additional explanations for the
concepts covered within the course are provided by effective animations involved in these short videos.
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Name of the subject: Mathematics 2

Name of the study programme: Computer Science
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 8

Number of students: 80

Professor in charge: Miroslav Cirié

E-mail of professor in charge: miroslav.ciric@pmfedurs

Name of the lecture that is/will be modernized: complete course
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P01-4. Linear algebra (Computer Science) — 2021/22 and 2022/23

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Linear Algebra

Level of the study 3" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Miroslav Ciri¢

E-mail of the professor in charge miroslav.ciric@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer discussions,
inquiry-based learning, educative videos

Tools* which are used in the course GeoGebra, PGF/TikZ, Beamer, AcroTeX eDucation Bundle

Name of modernised teaching units Vectors and vector spaces, linear systems, matrices and
matrix algebra, determinants, linear transformations,
eigen values and eigen vectors

Number of students 82 (59+23)

In the academic year 2020/21, | was asked to take over this subject and try to solve the problem of a very
low passing percentage on exams (only 22.22% in the academic year 2018/19 and 14.00% in the academic
year 2019/20). | was expected to make certain changes in the course program and adapt it to the needs
of today's computer science students, and even more to make changes in the way of presenting the teach-
ing content, the way of teaching and learning, as well as the way of examining and evaluating students. |
taught the Linear Algebra course for two academic years (after that it was replaced by the subject Mathe-
matics 2), in the autumn semester, both times in the midst of anti-Covid measures, so the teaching was
conducted mostly online. In order to better explain abstract mathematical content, as well as to better
attract students' attention and provide them with better motivation for learning, the teaching material is
enriched with numerous computational examples, illustrations, animations and short videos that signifi-
cantly clarify that content. Whenever convenient, a historical notes of the discussed issues were given, as
well as examples of concrete applications, especially in computer science. A special effort was made to
involve students as much as possible in the teaching and learning process, for example by using some
elements of inquiry-based learning. The students were provided with quizzes that were primarily used for
self-testing, so that they would be able to check their own knowledge and instantly receive the test results,
and thus also information on which segments they should correct and improve their knowledge. As part
of the integration of new educational technologies in this subject, numerous technological tools were
used. Seeing that the teaching material for this subject contains a plenty of mathematical symbols and
formulas, most of these tools were LaTeX based. Slides for presentations were prepared using Beamer,
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illustrations in the slides and textbook manuscript were made with the help of PGF/TikZ and GeoGebra,
whereas self-testing quizzes were made in PDF, using AcroTeX eDucation Bundle. A large part of the
teaching content is explained directly in GeoGebra, and for additional explanations students are referred
to short videos freely available on YouTube. For instance, many additional explanations for the concepts
covered within the course are provided by effective animations involved in these short videos.
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Name of the subject: Linear Algebra

Name of the study programme: Computer Science
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 8

Number of students: approx. 80

Professor in charge: Miroslav Ciri¢

E-mail of professor in charge: miroslav.ciric@pmfedu.rs

Name of the lecture that is/will be modernized: complete course
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P01-5. Design and analysis of algorithms — 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Design and analysis of algorithms

Level of the study 4th semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Miroslav Ciri¢

E-mail of the professor in charge miroslav.ciric@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer discussions,
inquiry-based learning, educative videos

Tools* which are used in the course PowerPoint, Drawboard PDF, MS Teams

Name of modernised teaching units Algorithms with numbers, divide and conquer strategy,
depth-first search and breadth-first search, greedy
algorithms, dynamic programming, linear programing

Number of students 102

This subject deals with general algorithmic strategies such as divide and conquer, greedy algorithms, graph
algorithms, dynamic programming, linear programing, probabilistic algorithms, and others. The lectures
cover the general theoretical principles of designing and analyzing algorithms, and the provided algorithms
are described with pseudocode, while on the practical exercises the code is also written. The material
presented is largely of a mathematical nature, and in order to ensure that students understand it properly,
it is necessary to pay a lot of attention to the choice of the way in which the material will be presented,
taught and learned. This is exactly what was done when innovating this subject. Originally, it was planned
that the teaching of this subject would be carried out using a blended learning model. However, the imple-
mentation of the course in the academic year 2021/22 started under anti-Covid measures, so for a while
classes were conducted completely online, and after the relaxation of anti-Covid measures, the implemen-
tation of the course continued according to the blended learning model. It has been shown that the subject
is extremely suitable for the application of numerous modern pedagogical principles, such as teamwork,
peer discussion, inquiry-based learning and problem solving method. Theoretical contents are supplement-
ed with numerous concrete examples, illustrations, animations and short videos that significantly clarify
that content. In particular, students are provided with short video clips (also freely available on YouTube)
that very effectively explain general algorithmic strategies and specific algorithms, in which the entire flow
of the algorithm can be followed very successfully. On practical exercises, the students were provided with
quizzes that are primarily used for self-testing, so that they would be able to check their own knowledge
and instantly receive the test results, and thus also information on which segments they should correct and
improve their knowledge.
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Name of the subject: Design and Analysis of Algorithms
Name of the study programme: Computer Science
Level of the study (BSc/MS«</PhD): BSc

Elective or obligatory: Obligatory

ECTS:8

Number of students: approx. 60

Professor in charge: Miroslav Ciri¢

E-mail of professor in charge: miroslav.ciric@pmfedu.rs

Name of the lecture that is/will be modernized: complete course
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PO1-6. Discrete structures 1, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Data structures and algotithms

Level of the study 15t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Ignjatovié¢

E-mail of the professor in charge Jelena.ignjatovic@pmf.edu.rs

Methods * which are used in the course Problem solving methods, peer discussions,
videos, feedback

Tools* which are used in the course OBS studio, rubrics, mind maps, Kahoot, Forms

Name of modernised teaching units Statement and predicate logic, Proof techniques,
Relations, Functions

Number of students 74

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course (subject) | involved new methodes of teaching and learning in all teaching units. Although
this subject is intended for the first-year students, the most of the material of teaching units | theoretically
taught to them. After each part, problems connected to that part were defined and solved by themselves.
| defined problems and presented hypotheses and together we summarized the results, discussed, and
wrote conclusions. For some main notions they had a homework to make mind maps by using application
(software) selected by themselves. We used peer discussions and peer reviews for exercises and
periodically | organized one-minute tests and quizzes to follow their advancement. For quizzes | used
Kahoot, free forms and LearningKey. For each unit rubrics were prepared, too.
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PO1-7. Cryptographic algorithms- practical classes

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Cryptographic algorithms - practical classes;

Level of the study 15t semester, MCs

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Matejic¢

E-mail of the professor in charge jelena.matejic@pmf.edu.rs

Methods * which are used in the course Educative videos, flipped classroom, problem
solving skills

Tools* which are used in the course LearningKey quizzes, Ed puzzle, Video Ant,
OBS studio, mind maps - Coogle, ClassroomScreen

Name of modernised teaching units Caesar cipher, Pigpen cipher, Playfair cipher,
Morse code

Number of students 1

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course (subject) | modernised almost all teaching units (but in the previous table | emphasised Caesar
cipher, Pigpen cipher, Playfair cipher, Morse code which are the most innovated subjects). Since the study
program is attended by very few students, | decided to innovate the course using the flipped classroom
method. Before each teaching unit, | would send video material on the topic that we will talk about in the
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next lesson. The class would be a kind of discussion and consultation, where we would talk about the given
topic, exchange opinions and where the students could implement the code for the considered problem in
the desired programming language.

The video materials | used open source platforms or | created videos by myself using the OBS studio
program. Video materials created in this way, | increased using Ed Puzzle application or Video Ant program,
where | added questions, quizzes or comments to videos. In this way the passive viewing of video materials,
become active.

At the end of the course, we used software to create mind maps. Students had the opportunity to present
all acquired knowledge graphically through logical units.
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P01-8. Web programming - practical classes

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BCs course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Web programming- practical classes

Level of the study 6th semester, Bechelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Matejic¢

E-mail of the professor in charge jelena.matejic@pmf.edu.rs

Methods * which are used in the course Peer assessment, work in group, project work,
rubrics

Tools* which are used in the course LearningKey quizzes, OBS studio, Pixels, FreePick

Name of modernised teaching units Social network project

Number of students 61

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The web programming course consists of two units. In the first part of the course, students master
syntax and concepts in the PHP programming language. Innovations in this part of the course are
educational videos, as well as quizzes. The quizzes are created on the LearningKey platform and have
over 50 different questions.
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In the second part of the course, all skills are applied and further improved on a practical project. The
project | chose for the students is - Social network. In making this project, students have the opportunity
to work in a team, learn to give feedback and accept comments received from colleagues. For this
purpose, they use various open source sources for photos, video materials and styles.

At the end of the course, each of the students should choose a topic and develop their own project on
that topic. The project is evaluated according to rubrics, where the distribution of points and the
method of evaluation are clearly defined at the very beginning.
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P01-10. The methodology of teaching mathematics, 2021/22

REPORT

In the framework of the project:” Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this MSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study program Mathematics

Name of the course The methodology of teaching mathematics

Level of the study 1%t semester, Master/ 3" semester, Master

Type of the course (elective/obligatory) Obligatory/ Elective

Professor in charge Aleksandra Kapesic¢

E-mail of the professor in charge akapesic@pmf.ni.ac.rs

Methods * which are used in the course Problem-solving methods, peer discussions,
feedback, group method

Tools* which are used in the course Rubrics, Tests, ThatQuiz for Teachers, HotPotatoes,
QuestionWriter, ProProofs Quiz Maker

Name of modernized teaching units Assessment and Grading in High School

Number of students 5

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics (Other applications introduced during the training courses and
webinars)

The methods/tools used in the course modernization

The new methods of teaching and learning are involved in almost all teaching units. The main focus was
on the unit “Assessment and grading in high school”. Each unit except the first was presented by the
students, after which we used peer discussions and peer reviews for their presentation methods. For the
unit “Assessment and grading in high school”, students are given three exercises. In each of them, they
had to compose a certain number of problems according to educational levels, as well as compose a test
and score each of the given problems on that test. For the last task, students are suggested to use the
following free forms:

ThatQuiz for Teachers https://www.thatquiz.org/tq/registration.html

HotPotatoes https://hotpot.uvic.ca/index.php

QuestionWriter http://www.questionwriter.com/quiz-software.html
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PO1-11. Design and analysis of algorithms- practical classes

2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University

University of Nis$

Name of the study programme

Computer Science

Name of the course

P1-11. Design and analysis of algorithms-
practical classes

Level of the study

4t semester, Bachelor

Type of the course (elective/obligatory)

Obligatory

Professor in charge

Stefan Stanimirovic

E-mail of the professor in charge

stefan.stanimirovic@pmf.edu.rs

Methods * which are used in the course

Group work, problem solving methods, peer
discussions, educative videos

Tools* which are used in the course

MS Teams, VS Code, SonarQube

Name of modernised teaching units

Algorithms with prime numbers, Divide and
conquer algorithms, DFS, BFS, Dynamic
programming

Number of students

102

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The focus on modernization of this course was to motivate students to take interactions in writing their
own codes and to take live discussions during the classes. The first third of every class was designed to show
students a main topic of the class, mainly through a code example or a motivating video. Then the rest of
the class was designed so that they try to design their own code solutions, and then to discuss their solutions
and to conclude through the discussion what is the best possible solution to the given problem. Students
used VS code and MS Teams as tools to create their own code and to share it with their colleagues, while
they used SonarQube to factorize their code and to learn how to optimize their code and to deliver the best
possible solution. Regular homework given through the whole semester were designed to complement the
activity on the classes, and to provide the opportunity for students to have more exercises before the

examination.
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PO1-12. Linear Algebra - practical classes,

Computer Science 2021/22

REPORT

Inthe framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Computer Science

Name of the course Linear Algebra

Level of the study 3'd semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Lazar Stojkovi¢

E-mail of the professor in charge Lazar.stojkovic@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions

Tools* which are used in the course GeoGebra, MS Teams, LearningKey, YouTube

Name of modernised teaching units Most of the units

Number of students ~80

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

During the exercises, teaching material was supplemented by various videos available on YouTube, which
intuitively visualized mathematical concepts (www.youtube.com/c/3bluelbrown). GeoGebra.org was
used for plotting and visualization of functions. Course material largely produced during Online lectures
via MS Teams, by screensharing Pages iOS app which enabled real-time writing.

Students were encouraged to actively participate in peer discussions by doing exercises; all present
students were able to provide their inputs and opinions and there solve problems as a team. This is not
only motivating students to study regularly, but also helped develop their presentational skills. Platform
LearningKey provided useful tools for constructing self-tests in quiz-like format, which was a new concept
to our students when it comes to mathematical subjects. Modernization is also achieved by improving
communication by using the MS Teams platform in parallel, where students could be promptly updated
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on new course material; they also obtained access to more flexible and personalized consultations and a
possibility for online lectures if circumstances so required.
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PO1-13. Mathematics 2 - practical classes,

Computer Science 2021/22

REPORT

Inthe framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Ni$

Name of the study programme Computer Science

Name of the course Mathematics 2

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Lazar Stojkovi¢

E-mail of the professor in charge Lazar.stojkovic@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions

Tools* which are used in the course GeoGebra, MS Teams, LearningKey, YouTube

Name of modernised teaching units Most of the units

Number of students ~80

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

This practical course is by design a modernized version of Linear Algebra (Computer Science) practical
course. Most of the exercises are redesigned to better fit computer science students. This results in more
practical examples with focus on concept understanding and intuition behind it, while abstract theoretical
exercises and results are not in the first plan. During the exercises, teaching material was supplemented
by various videos available on YouTube, which intuitively visualized mathematical concepts
(www.youtube.com/c/3bluelbrown). GeoGebra.org was used for plotting and visualization of functions.
Course material largely produced during Online lectures via MS Teams, by screensharing Pages iOS app
which enabled real-time writing.

Students were encouraged to actively participate in peer discussions by doing exercises; all present
students were able to provide their inputs and opinions and there solve problems as a team. This is not
only motivating students to study regularly, but also helped develop their presentational skills. Platform
LearningKey provided useful tools for constructing self-tests in quiz-like format, which was a new concept
to our students when it comes to mathematical subjects. Modernization is also achieved by improving
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communication by using the MS Teams platform in parallel, where students could be promptly updated
on new course material; they also obtained access to more flexible and personalized consultations and a
possibility for online lectures if circumstances so required.

Mame of the subject: Mathematics 2, Practical Classes
Mame of the study programme: Computer Science

Level of the study (B5c/M5c/PhD): BSe

Elective or obligatory: Obligatory

ECTS:8

NMumber of students: 80

Professor in charge: Lazar Stojkovic

E-mail of professor in charge: lazar.stojkovic@pmf.edu.rs

Mame of the lecture that is/will be modernized: complete course
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P01-14. Linear algebra (Mathematics), 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Mathematics

Name of the course Linear algebra

Level of the study 115t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Marija Cvetkovi¢

E-mail of the professor in charge marija.cvetkovic@pmf.edu.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools* which are used in the course Wolfram demonstration project, Rubrics, Mind
maps, Quizlet

Name of modernised teaching units Solving systems of linear equations

Number of students 36

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course of Linear algebra is a challenge for every generation of freshmen due to the new insight in
mathematics | comparison to their previous high school knowledge. This was even more obvious in the
online surrounding without direct teacher-student interaction. Therefore, several online tools and
methodological techniques were used in order to overcome those difficulties and improve the quality of
online teaching. Quizlet was used as an after-class tool or a preparation in the beginning of the class. Mind
maps are presented in the beginning intentionally to give students a clear picture of what we intend to
achieve during the course and what will be the chosen topics. Regarding problem solving, many problems
were solved by themselves true individual work, peer discussions, or quick competitions and every lesson,
including the one on the Learning key platform, are followed with a selected list of practical problems. The
implementation of video material and some Wolfram demonstration projects is presented at the Learning
key platform for one chosen topic-Solving systems of linear equations.
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& Linear Algebra (Mathematics) B3

Name of the subject: Lilnear Algebra

Name of the study programme: Mathematics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 8

Number of students: 36

Professor in charge: Marija Cvetkovic

E-mail of professor In charge: marija.cvetkovicB9@gmall.com

Name of the lecture that is/will be modernized: System of linear equations
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P01-15. Methodology of e-learning- practical classes

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MCs course is modified by using new methods and tools.

Name of the University

University of Ni$

Name of the study programme

Computer Science

Name of the course

Methodology of e-learning- practical classes

Level of the study

2" semester, Master studies

Type of the course (elective/obligatory)

Elective

Professor in charge

Jelena Mateji¢

E-mail of the professor in charge

jelena.matejic@pmf.edu.rs

Methods * which are used in the course

Peer assessment, work in group, project work,
rubrics, flipped classroom, blended learning

Tools* which are used in the course

OBS studio, Moodle, FreePick, ClassroomScreen,
Canva

Name of modernised teaching units

Blended learning, Educational posters, Platforms
For Online Learning, Quizzes

Number of students

10

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The methodology of e-learning course applied almost all new methods that we had the opportunity to
learn during the TeComp project. | tried to apply as wide a range of knowledge and skills as possible, to
show students what tools they can use in their future teaching, in what ways to animate my students

and make the classes interactive and interesting.
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During the course, we based our work on the Moodle Cloud platform, where we uploaded various
materials. The materials had videos created by the students themselves, posters, pictures, mind maps,
presentations etc. In addition to IT skills, we tried to review psychological and pedagogical tools that can
be used in teaching. How to keep the students' attention is a big challenge, but for that very reason we
got acquainted with different techniques that can help us in this.
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PO1-17. Introduction to Environmental Chemistry, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and question tests.

Name of the University University of Ni$

Name of the study programme Chemistry

Name of the course Introduction to Environmental Chemistry

Level of the study 5th semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Tatjana Andelkovi¢

E-mail of the professor in charge tatjana.andjelkovic@pmf.edu.rs

Methods which are used in the course Remote control of instruments, lecture according
to Bloom’s taxonomy

Test questions which are used in the course Database of exam questions with multiple choice

Name of modernised teaching units Analysis of nitrates in surface water and aquarium
water by ion chromatography, Formation of
chemical elements, all lectures through database
of exam questions

Number of students 27

The methods/tools used in the course modernisation

Course titled Introduction to Environmental Chemistry has been improved through database of test
questions, remote control of instruments and innovated lecture following the principles of Bloom’s
taxonomy. By innovative lectures, students had a clear insight into the outcome of the lectures. Remote
control of the instrument made it possible to all students to see all settings before analysis of sample.
Using database of test questions, students have hade possibility to test their knowledge before exam.
Also, teacher has had possibility to check level of understanding of lectures.
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Name of the course: Introduction to Envircomental Chemistry
Name of the study programme: Chesistry

Laval of the study (BSo NS BS

Elective or obligatory: elective

ECT&S5

Number of students: 27

Course dellvered In sumeer wimester 2000/21

Professor in charge: Tatjana Andjekovic

E-ovall of professor in charpe: tatfanaandjelkovic@outiook com
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P01-18. Chemodinamics of pollutants, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods.

Name of the University University of Ni$

Name of the study programme Chemistry

Name of the course Chemodinamics of pollutants

Level of the study 6t semester, Bachelor

Type of the course (elective/obligatory) Elective

Professor in charge Tatjana Andelkovi¢

E-mail of the professor in charge tatjana.andjelkovic@pmf.edu.rs
Methods which are used in the course Lecture according to Bloom’s taxonomy
Name of modernised teaching units Soil pollution and remediation

Number of students 17

The methods/tools used in the course modernisation

Course titled Introduction to Chemodinamics of pollutants has been improved through innovated lecture
following the principles of Bloom’s taxonomy. By innovative lectures, students had a clear insight into the
outcome of the lectures. Also, they learned about the Bloom’s taxonomy, which could help them to
understand lecture better and follow the direction of learning.

@ LearningKey

& Chemodinamics of pollutants

Name of the course: Chemodinamics of pollutants

Name of the study peogrmmmne: Chamistry

Laved af the study [BSC/MSUPHOE: BSe

Elective or obligatory: elective

ECTS:S

Number of sludents: 17

Course defivered in summes samester 2021/27

Professor in charge: Tatiana Andjelkovic

E-mail of professor in charge: tatjana.andieihovic@outiook com

Name of the lecture that io'will be modernized: Soll pellution and remediation
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P01-19. Chemistry of Water and Soil, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by using Edpuzzle videos with questions.

Name of the University University of Ni$

Name of the study programme Applied Chemistry

Name of the course Chemistry of Water and Soil

Level of the study 2" semester, Master

Type of the course (elective/obligatory) Elective

Professor in charge Tatjana Andelkovi¢

E-mail of the professor in charge tatjana.andjelkovic@pmf.edu.rs

Methods which are used in the course Edpuzzle videos with questions

Name of modernised teaching units Chemical composition of soil — salinization; Soil
buffer capacity

Number of students 11

The methods/tools used in the course modernisation

Lecture part of course titled Chemistry of Water and Soil has been improved by using Edpuzzle videos to
better understand some soil properties. Edpuzzle videos contain appropriate questions (multiple choice
or free answer) which are used to check and evaluate the understanding of the previously presented
knowledge.
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Name of the course: Chemistry of Water and Soil

Name of the study programeme: Applied Chemistry

Lovel of the study [BSc/MSc/FhD): MSc

Elective or obligatory: elective

ECTS: S

Number of students: 11

Protfessor in charge: Tatjiana Andjetkovic

E-mail of professor In chasge: tatjana.andjetkovic@outlook.com
Name of the lecture that is/will be modemnized:

1. Chemical composition of soll - salinization

2. Soil buffer capacity
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P01-20. Humic substances in the environment, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this PhD course is modified by using Edpuzzle video with questions.

Name of the University University of Ni$

Name of the study programme Chemistry

Name of the course Humic substances in the environment

Level of the study 4t semester, PhD

Type of the course (elective/obligatory) Elective

Professor in charge Ivana Kosti¢ Kokic¢

E-mail of the professor in charge ivana.chem@outlook.com

Methods which are used in the course Edpuzzle video with questions

Name of modernised teaching units Interaction between humic substances and metal
ions

Number of students 3

The methods/tools used in the course modernisation

Course titled Humic substances in the environment has been improved using video. Video will help
students to understand principle of humic substances formation and interaction with metal ions. Edpuzzle
videos contain appropriate questions (multiple choice or free answer) which are used to check and
evaluate the understanding of the previously presented knowledge.
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Name of the course: Humic substances in the environment
Name of the study programme: Chemistry

Level of the study (BSc/MSc/PhD): PhD

Elective or cbligatory: elective

ECTS: 8

Number of students: 3

Course delivered in summer semester 2020/21
Professor in charge: lvana Kostic¢

E-mail of professor in charge: ivana.chem@outlook.com
Name of the lecture that is/will be modernized:

1. Interaction between humic substances and metal ions
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P01-21. Laboratory analysis of water and soil, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by using Database of test questions, video clip, mind map.

Name of the University University of Ni$

Name of the study programme Applied Chemistry

Name of the course Laboratory analysis of water and soil

Level of the study 2"d semester, Master

Type of the course (elective/obligatory) Elective

Professor in charge Ivana Kosti¢ Koki¢

E-mail of the professor in charge ivana.chem@outlook.com

Methods which are used in the course Database of test questions, video clip, mind map

Name of modernised teaching units Determination of organic matter in water,
Principle of dispersive liquid-liquid
microextraction, All laboratory exercises through
database of test questions

Number of students 11

The methods/tools used in the course modernisation

Laboratory analysis of water and soil as experimental part of course titled Chemistry of Water and Soil has
been improved through database of test questions, videos and mind map. Database of test questions
could help students to check their knowledge before access to exercises in laboratory. Video will help
students to understand principle of dispersive liquid-liquid microextraction, while mind map helps
students to overcome principle of determination of organic matter in water.
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Name of the course: Laboratory analysis of water and soil
Narne of the study programme: Applied Chemistry
Level of the study (BSc/MSc/PhD): MSc

Elective or obligatory: elective

ECTS:5

Number of students; 11

Professor in charge: lvana Kostic

E-mail of professor in charge: ivanachem@outlook.com
Name of the lecture that is/will be modernized:

1. Determination of organic matter in water

2. Principle of dispersive liquid-Tiquid microextraction
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P0O1-22. Advanced Environmental Chemistry - Problem

Solutions, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by using time limited homework.

Name of the University University of Ni$

Name of the study programme Applied Chemistry with Management

Name of the course Advanced Environmental Chemistry - Problem
Solutions

Level of the study 2" semester, Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Ivana Kosti¢ Koki¢

E-mail of the professor in charge ivana.chem@outlook.com

Methods which are used in the course Time limited homework

Name of modernised teaching units Chemistry of Air

Number of students 10

The methods/tools used in the course modernisation

This part of the course Advanced Environmental Chemistry is named Advanced Environmental Chemistry
- Problem Solutions and it includes theoretical exercises. This part has been improved using homework
tests. These tests are with limited working time. This enables the continuous learning of the students
because the homework was mandatory for the next term of theoretical exercises.
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PO1-23. Advanced Environmental Chemistry, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by new methods.

Name of the University University of Ni$

Name of the study programme Applied Chemistry with Management
Name of the course Advanced Environmental Chemistry
Level of the study 2"d semester, Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Tatjana Andelkovi¢

E-mail of the professor in charge tatjana.andjelkovic@outlook.com
Methods which are used in the course Lectures according to Bloom’s taxonomy
Name of modernised teaching units Terrestrial environment

Number of students 10

The methods/tools used in the course modernisation

Course titled Advanced Environmental Chemistry has been improved by innovated lectures which follow
the principles of Bloom’s taxonomy. By innovative lectures, students had a clear insight into the outcome
of the lectures.

@ LearningKey

& Advanced Environmental Chemistry

Narme of the course: Advanced Ervironmental Chemistry

Name of the study programme: Applied Chemistry with Manapement
Level of the study G50 MSoPhOE MSe

Elective or oblgatory: mandatory

ECT&S

Number of students: 10

Course dellvered In summer semester 2001/22

Professor in charge: Tatjana Andjelovic

E-mrall of professor in change: tatlana andjelkovic@outiook.com

Name of the lecture that i/will be modernized: Tervestrial ervloonment




TeCom
e & Strengthening Teaching Competences Co-funded by the

in Higher Education Erasmus+ Programme
in Natural and Mathematical Sciences of the European Union

@LeamingKey" Teache Mot dendar sudents Y 0O 0D

l WAL Aurs errge Divotnm mechon () Tetjars Andelhowds ‘

1. SASTAV KISNICE I

Ukoliko je kidnica u ravnotedi sa gasovima u vazdubu = kont rastvorenih gasava u kiSnici je
odredena Henrijevim zakonom.

CO, ~ 387 ppmv (2009.) u severnoj hemisferi = pH 5.7 {20x veca koncentracifa H™ od éiste
vode]  pH nezagadene kiSe je 5,7!

Prirodni faktori kojl utiéu na pH kiSnice:
- mikrobsolodkl procesi: organske kiseline, S-jedingenja pHY
- prading koja sadr2i CaCo, pHT nekad | preko 8

Sastav: Na‘, Mg™, Ca®*, X', NH,*, H,0*

NaT O poreklo 1 mora, Ca'™ | NG gorebio grading
Ct, S0, NO, " my

Mat, K', Mg, Ca*", €I prirodno poreklo
NH,', H,0, SO, NO; uglavnom antropogeno poreklo {sagorevanje | industrijski pracesi)

o ) 1 Q +




o TeComp

Y Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme
of the European Union

in Natural and Mathematical Sciences

PO1-25. Pedagogy, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Department of English

Name of the course Pedagogy

Level of the study 1%t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge associate professor Marija Jovanovic, Dragana
Dimitrijevic (teaching assistant)

E-mail of the professor in charge marija.jovanovic@filfak.ni.ac.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools* which are used in the course CANVA, mind maps, quiziss, Animaker, IdeaBoardz

Name of modernised teaching units Aim and tasks of upbringing. Teaching systems:

exemplar, problem, individualized,
heuristics..Teaching principles: individualization,
rationalization, systematization.Teaching
methods: conversation, illustration,
demonstration. Forms of teaching work: frontal,
group, individual, pair work, pedagogical
workshop

Number of students 92

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course, we modernized the main lessons using innovative teaching methods and educational tools.
Our intention was that some lessons students learn through group work in theoretical classes, and to better
understood some themes through practical classes. At the beginning of the semester, we prepared and
share with students a video (make in animaker) with all the main information about the course. This
approach was motivate students and indicated that an innovative approach will be used for teaching in this
course.
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Based on the aim of the class and theme we used different educational tools such as IdeaBoardz for the
beginning of the class and introduction to the theme; canva for synthesizing the theme and marking the
main elements. The main part of class often was dedicated to group work, each group had a different
assignment and 45 minutes for work, after group work was done, all groups presented their work and
discussed it with all students.
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P01-26. Didactics 1, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Department of Pedagogy

Name of the course Pedagogy

Level of the study 5th semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge associate professor Marija Jovanovic, Dragana
Dimitrijevic (teaching assistant)

E-mail of the professor in charge marija.jovanovic@filfak.ni.ac.rs

Methods * which are used in the course Group work, peer discussions, educative videos,
mind maps

Tools* which are used in the course IdeaBoard, EdPuzzle, Canva, Video Maker

Name of modernised teaching units Historical development of didactics. Didactic
conceptions of teaching (old school-new school).
Teaching systems: exemplar, problem,
individualized, heuristics...Teaching principles:
individualization, rationalization, systematization.

Number of students 40

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course, we realized using innovative teaching methods and educational tools. On this platform were
presented 4 lessons, which are the most innovative. For teaching the lesson "historical development of
didactics" we used group work and the result was a timeline of a significant period of didactics'
development. After class we prepared a video clip with content selected in the class by the groups of
students, video is available on youtube and uploaded to the platform. Also, for the lesson "teaching
principles" we used group work, and each group has the assignment to prepare material using Canva,
Animaker of PowerPoint Presentation. For other lessons, we used IdeaBoard, at the beginning of the class
to motivate students, and EdPuzzle to make interaction and get students' opinions on the topic.
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P01-29. Didactics 2, 2021/22

REPORT

Erasmus+ Programme

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University

University of Ni$

Name of the study programme Department of Pedagogy
Name of the course Pedagogy

Level of the study 6" semester, Bachelor
Type of the course (elective/obligatory) Obligatory

Professor in charge

associate professor Marija Jovanovic, Dragana
Dimitrijevic (teaching assistant)

E-mail of the professor in charge

marija.jovanovic@filfak.ni.ac.rs

Methods * which are used in the course

Group work, peer discussions, educative videos

Tools* which are used in the course

Video maker, PPT, quizizz

Name of modernised teaching units

Teaching class. Teaching methods: conversation,
illustration, demonstration....Pedagogical workshop

Number of students

40

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Subject Didactics 2 which comes in the next semester after Didactics 1. So we have continued to modernize
our classes, this time primarily using group work as a base and presentations made by students. Besides
that, we used educational videos and Kahoot quizzes to check students' knowledge after a few lessons.
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P01-30. Pedagogy (second semester 2021/22), 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University

University of Ni$

Name of the study programme

Departmans of English, Russian, German and
Serbia studie

Name of the course Pedagogy
Level of the study 6th ,4th semester, Bachelor
Type of the course (elective/obligatory) Elective

Professor in charge

associate professor Marija Jovanovic

E-mail of the professor in charge

marija.jovanovic@filfak.ni.ac.rs

Methods * which are used in the course

Group work, peer discussions, educative videos

Tools* which are used in the course

Video, IdeaBoard

Name of modernised teaching units

History of pedagogy - Pedagogy as a science.
School system. Teacher

Number of students

115

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Course Pedagogy in the second semester as an elective subject includes students' from departments of
English, Russian, German, and Serbia studies. All lectures in this course were modernized, some of them
using the same tools as in the first semester for students of English. Besides that, in this semester we used
educational videos in different languages for new themes such as Teacher, History of pedagogy..For the
lecture Teacher, we used IdeaBoard to investigate students' experiences and opinions about teachers
before and nowadays. In the second part of the class, students watched the video and discuss it. Also, we
used Kahoot quizzes to check students' knowledge after a few lessons.
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PO1-31. History of pedagogy 1, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Ni$

Name of the study programme Pedagogy

Name of the course History of Pedagogy 1

Level of the study 1%t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Petrovi¢

E-mail of the professor in charge Jelena.petrovic@filfak.ni.ac.rs

Methods * which are used in the course Collaborative learning, flipped classroom, group
discussions,

Tools* which are used in the course Whiteboard collaborative tools, mind maps,
Kahoot, educative videos, VideoAnt, Mural

Name of modernised teaching units Education in the countries of Old Eastern
Civilisation; Education in Old Greece (Sparta,
Athens, and ancient Greek philosophers on
education); Jan Amos Comenius, his life and work,
educational ideas, school organization and
teaching principle

Number of students 51

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

This course is a first-year course, and it is very theoretical in nature. That is why | had to set the goal of
the course in terms of higher order learning and emphasise that analytical and synthetical approach will
be rated higher than information reproduction. In order to achieve that | modernized many of the teaching
units to foster active participation, group work and cooperative learning in classes. | also adjusted
evaluation techniques to provide timely feedback to students and used short tests for objective
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knowledge via LearningKey platform, peer evaluation techniques and self-evaluation techniques during
the process.

Cooperative learning was a great challenge in the situation of pandemic because we worked online, but |
found it even more important to sustain some forms of cooperative learning in this situation. Using online
collaborative tools helped very much in this respect. We used the available applications that were free,
for example Mural. The other way to support group work and online collaboration was by making mind
maps. For example, | divided students in groups and every group made a mind map describing education
in the specific region in ancient times. At the end on the class all groups presented they work, and it was
followed by discussion on common traits and major differences. We usually used MindMeister for mind
maps. Finally, the flipped classroom method turned very useful because | shared with students some video
or written materials they were supposed to analyse before class and present their conclusions, ideas,
guestions or dilemmas during the class. This method turned to be as useful in online classes as it is in in
person teaching. Videos were taken from educative channels and adjusted for our purposes by VideoAnt
or similar applications.

& History of pedagogy 1
Mame of the subject: History of pedagogy 1
Mame of the study programme: Department of Pedagogy
Level of the study (BSc/MSc/PhD): BSc
Elective or obligatory: Obligatory
ECTS:3
Number of students: 31
Professor in charge: associate professor Jelena Petrovié, Dragana Dimitrijevic (teaching assistant)

E-mail of professor in charge: jelena.petrovic@filfak.ni.acrs

Mame of the lecture that is/will be modernized:
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P01-32. History of pedagogy 2, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Pedagogy

Name of the course History of Pedagogy 2

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Petrovi¢

E-mail of the professor in charge Jelena.petrovic@filfak.ni.ac.rs

Methods * which are used in the course Collaborative learning, flipped classroom, group
discussions,

Tools* which are used in the course Whiteboard collaborative tools, mind maps,
Kahoot, educative videos, VideoAnt, Mural

Name of modernised teaching units Development of school and major educational
ideas during 17th and 18th century; Educational
thought in 19th century (Immanuel Kant, Johann
Heinrich Pestalozzi, Friedrich Froebel, and others);
School development in 19th century; Pragmatism
and related educational theories; Reform
pedagogy

Number of students 51

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course History of Pedagogy 2 is a continuation of a previous course with only difference in the historic
period studied. It is in the second semester of the first year and is attended by the same students. The
methods and tools of modernization of the courses remained the same. In this course | still valued active
involvement, but started emphasizing individual research tasks and their presentation in class as a means
to activate students. Since students were more skilled and materials were more available, the students
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could fully respond to the tasks. We continued with collaborative work, group tasks and evaluations
techniques and tools such as observation, essay/presentation analysis, checklist, assessment scale and
rubric.

& History of pedagogy 2
Name of the subject: History of pedagogy 2

Name of the study programme: Department of Pedagogy

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS:S

Number of students: 51

Professor in charge: associste professor Jelena Petrovi¢, Dragana Dimitrijevic (teaching assistant)
E-mail of professor in charge: jelena petrovic@filfakniacys. draganadimitifevic@filfakoniacrs

Name of the lecture that is/will be modernized:

B Development of school and major educational ideas during 17th and 18th
century
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P01-33. Contemporary educational trends, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Nis

Name of the study programme Pedagogy

Name of the course Contemporary educational trends

Level of the study 1t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Petrovi¢

E-mail of the professor in charge Jelena.petrovic@filfak.ni.ac.rs

Methods * which are used in the course Collaborative learning, flipped classroom, group
discussions, active learning, project-based learning

Tools* which are used in the course Whiteboard collaborative tools, Kahoot, educative
videos, VideoAnt, Mural, Canva

Name of modernised teaching units The trends of individual orientation (variants of
individual pedagogy, and influences); Pragmatism
in education (Main representatives; its influences
on educational thought and practice); Education
and its aims in the educational theory of John
Dewey; Deschooling movements

Number of students 43

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course Contemporary educational trends is a fourth-year course and also theoretical in nature. In this
course | insisted on active learning and project-based learning. Active learning was achieved through
individual tasks that included poster making (using Canva or some other educative tool) and essay writing,
homework activities based on a flipped class method or literature research and analysis. Active learning
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in class was achieved by participation in class discussions and collaboration in group or whole class
discussions. In this teaching units | also used white board collaborative tools, but also shared google
documents and other forms of exchange. Working with more mature and skillful students enabled
introducing student-led learning that takes place in small groups where each member has the opportunity
to lead others through the text assigned using different tools. The emphasis was on students observing,
analyzing, spotting the relationships within the text and delivering conclusions.

In evaluation | used similar methods of assessment and feedback, and while | still used objective tests via
LearningKey that could give fast results, checklists and rubrics for essays | introduced portfolio as an
evaluation method since it enabled continuous evaluation and more importantly self-evaluation of
students’ work during the whole semester.

& Contemporary educational trends

Mame of the subject: Contemporary educational trends
Mame of the study programme: Department of Pedagogy
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 3

Mumber of students: 43

Professor in charge: associate professor Jelena Petrovic

E-mail of professor in charge: jelena.petrovic@filfalk.ni.ac.rs

Mame of the lecture that is/will be modernized:
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Report on the modernized courses at the University of

Belgrade

New teaching materials related to selected lectures were published at LearningKey platform or
implemented directly in subjects’ curriculums for the following modernized BSc and MSc courses at the
University of Belgrade.

PO1-1. Biomedical Ecophysiology;

P0O1-2. Endocrinology;

P0O1-3. Physiology of animals;

P0O1-4. Ethnobotany and phytochemistry;
P0O1-5. Basis of medical genetics;

P01-6. Computers and society;

P01-7. Methodology of teaching physics 1;
P01-8. Methodology of teaching physics 2;
P01-9. Pedagogical research in physics;
P01-10. Applied methodology of teaching physics;
P0O1-11. Modern teaching tools;

P01-12. Educational standards;

P0O1-13. Distance learning.
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BSc, MSc and PhD courses that have been modified by using new methods and tools

P02-1. Biomedical Ecophysiology 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this MSc course is modified by using new methods and tools.

Name of the University University of Belgrade

Name of the study programme Biology

Name of the course Biomedical Ecophysiology

Level of the study 1%t semester, Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Nebojsa Jasnic

E-mail of the professor in charge jasnicn@bio.bg.ac.rs

Methods which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools which are used in the course Quizizz, rubrics, mind maps, Ed puzzle, Learning
key

Name of modernised teaching units Diving physiology, Circadian rhythms, Space
physiology, Ecotoxicology

Number of students 10

The methods/tools used in the course modernisation

The implementation of the mentioned course included methods presented to us by teachers from EU
HEls, such as educational video materials, posters, quizzes, etc. In addition, students were divided into
groups, solving individual problems in order to fit them into a larger whole. In the end, the students'
activities were scored using rubrics, and the final grade was the result of the students' comprehensive
activities throughout the semester. In this way, every teaching unit that was previously an integral part of
this course was modernized.
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Name of the subject; Biomedicinska ekofziologija

Name of the study programme:

Level of the study (BSc/MSc/PhD): MSc

Elective or obligatory: Obavezan za MBI-EF; [zborni za MMF-EB, MMF-GI, MMF-FB, MMF-HB
ECTS: 6

Number of students: 10

Prof in charge: ) Jasnic

E-mail of professor in charge: jasnicn@bio,bg.ac.rs
Name of the lecture that is/will be modernized: Diving physiology. Space physiology, Ecotoxicology

& Postor_Frotoksikologija
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P02-2. Endocrinology, 2021/22

REPORT

In the framework of project:” Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Belgrade

Name of the study programme Biology

Name of the course Endocrinology

Level of the study 7th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Nebojsa Jasnic

E-mail of the professor in charge jasnicn@bio.bg.ac.rs

Methods which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools which are used in the course Quizizz, rubrics, mind maps, Ed puzzle

Name of modernised teaching units Thyroid gland, Adrenals, Hormones of the
reproductive tracts, Glucose homeostasis, Calcium
and potassium homeostasis

Number of students 95

The methods/tools used in the course modernisation

The course has been modernized by introducing virtual physiology in a way that is described in detail in
the section on digital competencies resulting from the TeComp project. In addition, various other tools
such as Quizizz, Animaker, Camtasia were used. For grading purposes, rubrics were used and students
also worked in groups to solve problem situations.
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Name of the subject: Endokrinologija

Name of the study programme: Biologija

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obavezan za MBF; izborni za BIO
ECTS: 6

Number of students: 95
Professor in charge: Nebojsa Jasnic

E-mail of professor in charge: jasnicn@biobg.acrs

Nome of the lecture that is/will be modernized: Thyroid gland, Adrenals, Hormones of the reproductive tracts, Glucose
homeostasis, Calcium and potassium homeostasis

Discussion:
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P02-3. Physiology, 2021/22

REPORT

In the framework of project:“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Belgrade

Name of the study programme Biology

Name of the course Physiology of animals

Level of the study 5th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Sinisa Djurasevic

E-mail of the professor in charge sine@bio.bg.ac.rs

Methods which are used in the course Group work, problem solving methods, peer
discussions, educative videos

Tools which are used in the course Quizizz, rubrics, mind maps, Ed puzzle

Name of modernised teaching units Cardiovascular physiology, Respiration,
Thermoregulation, Osmoregulation

Number of students 30

The methods/tools used in the course modernisation

The course has been modernized by introducing virtual physiology in a way that is described in detail in
the section on digital competencies resulting from the TeComp project. In addition, various other tools
such as Quizizz, Animaker, Camtasia were used. For grading purposes, rubrics were used and students
also worked in groups to solve problem situations.
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Name of the subject: Fiziologija zivotinja
Name of the study programme: Biologija

Level of the study [BSc/MSc/PRD): BSc
Elective or obligatory: Obavezanza £

ECTS: 6

Number of students: 30

Professor in charge: Sinisa Djurasevic

E-mail of professor in charge: sine@blo.bgac.rs

Nome of the lecture that is/will be modernized: Cardiovascular physiology, Respiration, Thermoregulation,
Osmoregulation

Discussion:
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Ethnobotany and phytochemistry, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and question tests.

Name of the University University of Belgrade

Name of the study programme Biology

Name of the course Ethnobotany and phytochemistry

Level of the study 5th semester, BSc

Type of the course (elective/obligatory) elective

Professor in charge Pedja Janackovic

E-mail of the professor in charge pjanackovic@bio.bg.ac.rs

Methods which are used in the course group work, peer instruction

Tools which are used in the course Animaker, quizizz, Camtasia

Name of modernised teaching units Methods in ethnobotany, Traditional
phytochemistry, Modern phytochemistry,
Medicinal, poisonous and spicy plants.

Number of students 60

The methods/tools used in the course modernisation

The course has been modernized using new learning methods, such as group work and peer instruction.
In addition, modern tools such as Animaker, Quizizz were used. Students were tasked with creating
posters and mind maps. At the end, students were evaluated in a previously known way, using rubrics.
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Name of the subject: Etnobotanika sa fitohemijom

Name of the study programme: Biologija

Level of the study (BS</MS</PhD): BSc

Elective or obligatory: izborni

ECTS: 6

Number of students: 60

Professor in charge: Pedja Janackovic

E-mail of professor in charge: pjanackovic@bio.bg.ac.rs

Name of the lecture that is/will be modernized: Methods in ethnobotany, Traditional phytochemistry, Modern
phytochemistry, Medicinal, poisonous and spicy plants.

Discussion:
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P02-5. Basis of medical genetics, 2021/22

REPORT

In the framework of project:“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods.

Name of the University University of Belgrade

Name of the study programme Biology

Name of the course Basis of medical genetics

Level of the study BSc

Type of the course (elective/obligatory) elective

Professor in charge Katarina Zeljic

E-mail of the professor in charge katarina.zeljic@bio.bg.ac.rs

Methods which are used in the course Peer instruction, group work, mini projects

Name of modernised teaching units Sexual development and differentiation, Diseases
of chromosomal instability, Genetic and
epigenetic basis of malignant transformation,
Prenatal diagnostics

Number of students 26

The methods/tools used in the course modernisation

Lectures were held for the entire group of 26 students with insisting on their active participation. To
stimulate active participation of students during the course were organized: short 5 minute tests (by using
testmoz - www.testmoz.com) prior or during the lecture, answering the questions (by mentimeter —
www.mentimeter.com), discussions etc.

For the practical part of the course (on line activities in Google classroom, due to COVID-19
pandemic)Students were divided into smaller groups, up to 5 members. Each group discussed real-life
problems in medical genetics and provided a final solution. One student from each group orally presented
their group case and proposed a problem solution.

e Example of a real-life case for discussion

Afourteen-year-old boy who has normal intelligence, but also has certain problems in sexual development
with gynecomastia (developed breasts). Based on the anamnesis, the clinician assumes that it is
Klinefelter's syndrome. The presence of excess X chromosomes was also confirmed cytogenetically.
Discuss the case, answer the questions and explain:

1. What is the cause of excess X chromosome? lllustrate schematically (by showing meiosis) and explain.
2. How can the origin (of which parent) of the X chromosome in excess be determined?
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3. The boy's aunt is planning a pregnancy and asks if she can give birth to a child with the same problem.
Explain what the risk is for her, if any.
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Name of the subject: Osnovi medicinske genetike

Name of the study programme: Biologija

Level of the study (B8Sc/MSc/PhDi: BSc

Elective or obligatory: izborni

ECTS: 6

Number of students: 26

Professor in charge: Katarina Zeljic

E-mail of professor in charge: katarina.zeljic@bio.bg.acrs

d"ll |

Name of the lecture that is/will be modernized: Sexual development and differentiation, Dé

Instability, Genetic and epigenetic basis of malignant transformation, Prenatal diagnostics

Discussion:
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P02-6. Computers and society, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods.

Name of the University University of Belgrade

Name of the study programme Informatics

Name of the course Computers and society

Level of the study BSc

Type of the course (elective/obligatory) elective

Professor in charge Sana Stojanovic Djurdjevic

E-mail of the professor in charge sana@matf.bg.ac.rs

Methods which are used in the course Group work, peer instructions

Name of modernised teaching units Smart home and smart cities, Computer safety
Number of students 26

The methods/tools used in the course modernisation

During the course surveys were created for each lecture and lecturer. Students were also asked to give
oral presentation, power point presentation and additionally had to formulate their own questions and
discussion topics. Besides, students were asked to choose scientific papers related to the curriculum and
write a seminal paper inspired by that paper. At the end, students were asked to create poster inspired
by their seminal paper. All the tasks were formulated with the idea of increased communication between
students themselves and with a teacher. Classes were obligatory, discussions were highly motivated (and
affected students’ grades), and filling the surveys was rewarded.



Strengthening Teaching Competences Co-funded by the
in Higher Education Erasmus+ Programme
in Natural and Mathematical Sciences of the European Union

@Leamingll(ey' b ) T vt " ; =n a3

= st » Math sl sTice  Racuna

Name of the subject: Computers and soclety

Name of the study programme: Informatics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Elective

ECTS:2

Number of students: 26

Professor in charge: Sana Stojanovic Djurdjevic

E-mail of professor in charge: sana@matfbg.ac.rs

Name of the lecture that is/will be modernized: Smart home and smart cities, Computer safety
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Methodology of teaching physics 1, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BCs course is modified by implementation of Peer instruction by Eric Mazur.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Methodology of Teaching Physics 1

Level of the study BSc

Type of the course (elective/obligatory) obligatory

Professor in charge Andrijana Zeki¢

E-mail of the professor in charge andrijana@ff.bg.ac.rs

Methods which are used in the course Conceptual learning, peer discussion

Name of modernised teaching units Method has been implemented in whole course.

Tools used in the course modernisation Conceptual questions, PowerPoint Presentation,
Google classroom

Number of students 3-15

The methods/tools used in the course modernisation

Peer instruction teaching technique was implemented. Conceptual problems change part of the lecture,
and by answering the questions, the teacher and students get an instant insight into the level of students’
understanding of the topic. Questions can be asked via PowerPoint Presentation or different types of
quizzes, such as Socrative, which provide immediate feedback. Also, Google classroom, Zoom, Big Blue
Button platforms were used for assignments in students’ work.
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Name of the subject: Methodology of Teaching Physics 1
Name of the study programme: General Physics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: obligatory

ECTS: 6

Number of students: 3-15

Professor in charge: Andrijana Zekic

E-mail of professor in charge: andrijana@ftbg.acrs

Name of the lecture that is/will be modernized: Conceptual questions, PowerPoint Presentation, Google classroom

Discussion:
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Example - Boyancy

| Imagine holding two identical bricks under water. Brick A is just bencath the ‘
| surface of the water, while brick 8 s at a greater depth. The force needed 10 hold |

brsck B in place is |

L. larger than
2. the same s
3. smabler than

the force required to hold brick A in place

Mazur, E. Peer Instruction: A User's Manual, New Jersey: Prentice Hall, Inc., (1997)
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P02-8. Methodology of teaching physics 2, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by implementation of Peer instruction by Eric Mazur.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Methodology of Teaching Physics 2

Level of the study BSc

Type of the course (elective/obligatory) obligatory

Professor in charge Branislava Vucetic¢

E-mail of the professor in charge b_misailovic@ff.bg.ac.rs

Methods which are used in the course Conceptual learning, peer discussion

Name of modernised teaching units Method has been implemented in whole course.

Tools used in the course modernisation Conceptual questions, PowerPoint Presentation
Google classroom

Number of students 3-15

The methods/tools used in the course modernisation

Peer instruction teaching technique was implemented. Conceptual problems change part of the lecture,
and by answering the questions, the teacher and students get an instant insight into the level of students’
understanding of the topic. Questions can be asked via PowerPoint Presentation or different types of
quizzes, such as Socrative, which provide immediate feedback. Also, Google classroom, Zoom, Big Blue
Button platforms were used for assignments in students’ work.
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Name of the subject: Methodology of Teaching Physics 2
Name of the study programme; General Physics

Level of the study (BSc</MSc/PnD): BSc

Elective or obligatory: obligatory

ECTS: 6

Number of students: 3-15

Professor in charge: Branislava Vucetic

E-mail of professor in charge: b_misallovic@ff.bg.ac.rs

Name of the lecture that is/will be modernized:
Method has been implemented in whole course,

Discussion;
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15. Dok gura kamion, automobil se ubirzava da bi dostigao Birzinu kretanja

1. Intonzitet sile kojorn automobd gura kamion |ednak je intenzitetu sile kagom kamion
deluje na automobil

2. intenzitet sile kojom sutomobil gura kamion je manji od intenziteta sile kojom
kamion deduje na automobd

3. intonzitet sile kojom sutomobil gura kamion je vect od intengitetu sée kojom kamion
deluje na sutomobil

4, motor automaobila radi tako da automobll gura kamion, 3% motor kamiana ne radi
takn da karmion ne mole da deluje na avtomobil. Kamion se krece mapred samo zato
410 s& nalan na putu sutomobiu

5. ni automobil ni kamian ne deluju sfama jedan na drugog. Kamion se krece napred
sama zato Sto se nalazi ng putu sutomabilu,
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P02-9. Pedagogical research in Physics, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this MSc course is modified by using educational posters.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Pedagogical Research in Physics

Level of the study MSc

Type of the course (elective/obligatory) elective

Professor in charge Branislava Vucetic¢

E-mail of the professor in charge b_misailovic@ff.bg.ac.rs

Methods which are used in the course educational posters, PowerPoint Presentation,
platforms such as Google classroom, Zoom, Big
Blue Button

Name of modernised teaching units Method has been implemented in whole course.

Number of students 3-10

The methods/tools used in the course modernisation

In order for students to learn to distinguish essential from less essential content, an educational posters,
as an old and somewhat forgotten technique but very important, were used to modernize this course. By
creating posters and presentations, students learn to present and emphasize essential content.
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Name of the subject: Pedagogical research in physics

Name of the study programme: General Physics

Lovel of the study (BSc/MSL/PRD): MSc

Elective or obligatory: elective

ECTS: 6

Number of students: 3-15

Professor in charge: Branislava Vucetic

E-mail of professor in charge: b_misallovic@ft.bg.ac.rs

Name of the lecture that is/will be modernized; Method has been implemented in whole course.

Discussion:
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P02-10. Applied Methodology of Teaching Physics, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using Camtasia, Edpuzzle videos with different types of
questions.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Applied Methodology of teaching Physics

Level of the study BSc

Type of the course (elective/obligatory) elective

Professor in charge Andrijana Zeki¢

E-mail of the professor in charge andrijana@ff.bg.ac.rs

Methods which are used in the course Camtasia, Edpuzzle, Animaker

Name of modernised teaching units Method has been implemented in whole course.
Number of students 3-6

The methods/tools used in the course modernisation

The course is intended for future physics teachers in schools. Given that demonstration experiments
represent a very important segment of physics teaching, the modernized version of the course includes
training students to create educational video material. They are trained to use Camtasia and Edpuzzle
tools. Also, presenting short content or homework through Edpuzzle and Animaker can be particularly
interesting and meaningful for students in elementary school.



o TeComp . .
‘» Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme

in Natural and Mathematical Sciences of the European Union

@Leamingxey

& Applied Methodology of teaching Physics =

Name of the subject: Applied Methodology of teaching Physics

Name of the study programme: General Physics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: elective

ECTS: 6

Number of students: 3-6

Professor in charge: Andrijana Zekic

E-mall of professor in charge: andrijana@ftbgacrs

Name of the lecture that is/will be modernized: Method has been implemented in whole course

Discussion:
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P02-11. Modern Teaching Tools, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc and MSc course is modified by implementation of new equipment and distance
lab work.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Modern Teaching Tools

Level of the study BSc, MSc

Type of the course (elective/obligatory) elective

Professor in charge Sasa Ivkovi¢

E-mail of the professor in charge isale@ff.bg.ac.rs

Methods which are used in the course New equipment and remote control in lab work
Name of modernised teaching units Method has been implemented in whole course.
Number of students 3-6

The methods/tools used in the course modernisation

Remote control of the experiment has become very important in the conditions of the impossibility of
teaching live. The course is intended for future physics teachers in schools, so it was necessary to educate
them about the use of modern teaching tools both in the classroom and remotely. The camera with the
possibilities of projecting material, but also recording and permanent recording, proved to be a good
teaching tool.
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Name of the subject: Modern Teaching Tools
Name of the study programme: General Physics
Level of the study (BSc/MSc/PhD): BSc, MSc
Elective or obligatory: elective

ECTS: 6

Number of students: 3-6

Professor in charge: Sasa Ivkovic

E-mail of professor in charge: isale@ffbg.ac.rs

Name of the lecture that is/will be modernized: Method has been implemented in whole course.

Discussion:
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P02-12. Educational Standards, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using redevelopment of question/task.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Educational Standards

Level of the study BSc

Type of the course (elective/obligatory) elective

Professor in charge Andrijana Zeki¢

E-mail of the professor in charge andrijana@ff.bg.ac.rs

Methods which are used in the course Redevelopment of question/task at a higher
explicitly indicated level

Name of modernised teaching units Method has been implemented in whole course.

Number of students 3-6

The methods/tools used in the course modernisation

Standards in physics teaching play an important role, especially in preparing students for the next level of
education. Creating tasks in accordance with those standards is a big challenge, so clearly defining learning
objectives, task development according to Bloom's taxonomy and feedback are important new elements
in this course intended for future physics teachers in schools.
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Name of the subject: Educational Standards

Name of the study programme: General Physics
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: elective

ECTS: 6

Number of students: 3-6

Professor in charge: Andrijana Zekic

E-mail of professor in charge: andrijana@ftbg.ac.rs

Name of the lecture that is/will be modernized: Method has been implemented in whole course,

Discussion;
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P02-13. Distance Learning, 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this MSc course is newly accredited, using Google Classroom, Microsoft Teams,
CamScanner, PowerPoint Presentation, Canva, posters, quizzes.

Name of the University University of Belgrade

Name of the study programme General Physics

Name of the course Distance Learning

Level of the study MSc

Type of the course (elective/obligatory) elective

Professor in charge Aleksandra Dimi¢

E-mail of the professor in charge aleksandra.gocanin@ff.bg.ac.rs

Methods which are used in the course Google Classroom, Microsoft Teams, CamScanner,
PowerPoint Presentation, Canva, posters, quizzes.

Name of modernised teaching units Method has been implemented in whole course.

Number of students 3-6

The methods/tools used in the course modernisation

The education of physics teachers showed weaknesses in the elements of using modern platforms and
tools. The selection and presentation of teaching content is important for students, and therefore this
course was created with the aim of educating future physics teachers for the correct use of different tools
in the teaching process. One of the ways is to present the content in the form of a poster with a clear
control of the presented concepts.
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Name of the subject: Distance Learning

Name of the study programme: General Physics

Level of the study (BSc/MSc/PhiD): MSc

Elective or obligatory: elective

ECTS:6

Number of students: 3-6

Professor in charge: Aleksandra Dimic

E-mail of professor in charge: aleksandra gocanin@ffbgacrs

Name of the lecture that is/will be modernized: Method has been implemented in whole course.

Discussion:
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Report on the modernized courses at the University of Novi

Sad

New teaching materials related to selected lectures are published on LearningKey platform for the
following modernized BSc and MSc courses at the University of Novi Sad

P3-1 Mathematical Analysis | Ivana Stajner Papuga
P3-2 Mathematical Analysis Il Ivana Stajner Papuga
P3-3 Decision Theory Ivana Stajner Papuga
P3-4 Seminar paper — Mathematical Modelling Ivana Stajner Papuga
P3-5 Numerical methods and optimization Goran Radojev

P3-6 Financial mathematics 1 Goran Radojev

P3-7 Innovation in teaching geography Andjelija Ivkov Dzigurski
P3-8 Geographic basis of special ethnology Andjelija Ivkov Dzigurski
P3-9 Boolean algebra and optimization Andreja Tepavcevic
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P03-1. Mathematical Analysis | 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Computer Science

Name of the course Mathematical Analysis |

Level of the study 1%t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Ivana Stajner-Papuga

E-mail of the professor in charge ivana.stajner-papuga@dmi.uns.ac.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions

Tools* which are used in the course GeoGebra, Wolframalpha

Name of modernised teaching units Real functions, ODJ

Number of students 38

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In its core, Mathematical Analysis | is a classical mathematical course that is intended for students of
Computer Science. Over the years it become clear that new generations of students, especially students
that are not purely mathematically orientated, need more interactive approach. Mathematical knowledge
they seek is of the operational form, a tool for modeling problems from some other practical area. The
focus is not on mathematical theory for the sake of theory, but on what can be done with it. Also, the period
of Covid-19 restrictions showed us that contemporary techniques can elevate classical teaching methods
to a form that new generations that live and bread high speed internet highly appreciate.

Having all previous in minded, the whole course was modernized in such manner that students can benefit
from modern technologies and teaching techniques. All topics of the course were clearly listed on the
learning platform (two platform are being used, LearningKey from University of Nis, and Moodle for
University of Novi Sad). The precise weekly time line was given, so that students can have clear perception
of topics and workload that they can expect. All lessons were streamed live from the classroom, so a student
had a possibility to choose whether to join the lecture in person or via webex platform. After each lesson,
highlights with comments directed to the practical aspect of the topic, in pdf form, were made available on
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LearningKey and Moodle, and they remained available until the end of the last examination period.
Students were encouraged to take active part in lectures through discussions of some independent work.
Each student was assigned a problem from Real Functions and one from ODJ for the creative independent
work that involved research and using different software applications. This creative independent work was
a significant part of the final mark. Additional homework, that allowed and encouraged team work, for
some extra credits was also assigned. Submission of homework and independent work, and feedback for
students was organized through Moodle platform.
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P03-2. Mathematical Analysis Il, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Computer Science

Name of the course Mathematical Analysis Il

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Ivana Stajner-Papuga

E-mail of the professor in charge ivana.stajner-papuga@dmi.uns.ac.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions

Tools* which are used in the course GeoGebra, Wolframalpha

Name of modernised teaching units Multivariable calculus

Number of students 33

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course Mathematical Analysis Il is the natural continuation of the course Mathematical Analysis | from
the first semester. Again, it is a classical mathematical course that is intended for students of Computer
Science. It is intended for the same group of students; therefore all issues concerning the style of teaching
remained, i.e., students react extremely well to a approach that combines classical teaching techniques and
modern technologies, with freedom to do creative individual work.

As for the previous course, all topics of the course were clearly listed on the learning platform (two platform
are being used, LearningKey from University of Nis, and Moodle for University of Novi Sad). The precise
weekly time line was given, so that students can have clear perception of topics and workload that they can
expect. All lessons were streamed live from the classroom, so a student had a possibility to choose whether
to join the lecture in person or via webex platform. After each lesson, highlights with comments directed
to the practical aspect of the topic, in pdf form, were made available on LearningKey and Moodle, and they
remained available until the end of the last examination period. Additional homework, that allowed and
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encouraged team work, for some extra credits was also assigned. Submission of homework and
independent work, and feedback for students was organized through Moodle platform. Students were
encouraged to take active part in lectures through discussions of some independent work that involved
using software applications to present some interesting notions from multivariable analysis. The novelty
for this course was posting self-assessment tests that were made available to students through learning
platforms. Students reacted extremely well to this option, and it helped them to achieve better results at
the final test. Since students had possibility to use two learning platform, they were very eager to discuss
and compare both, which provided valuable feedback.
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P03-3. Decision Theory 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this MSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Mathematics, Applied Mathematics

Name of the course Decision Theory

Level of the study 2" semester, Master

Type of the course (elective/obligatory) Elective

Professor in charge Ivana Stajner-Papuga

E-mail of the professor in charge ivana.stajner-papuga@dmi.uns.ac.rs

Methods * which are used in the course Group work, students presentations, peer
discussions

Tools* which are used in the course Fuzzy calculator, Choquet Integral Calculating
System

Name of modernised teaching units Aggregation operators, fuzzy sets

Number of students 5

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course Decision Theory is a course on nonstandard mathematical methods applicable in decision
making. It is intended for students of Mathematics and Applied Mathematics at the master level of studies.
While the introductory part of the course covers some classical techniques of decision making, the main
focus of the course is on contemporary non standard methods that are currently highly investigated by
numerous researchers worldwide.

All topics of the course were clearly listed on the learning platform (two platform are being used,
LearningKey from University of Nis, and Moodle for University of Novi Sad). The precise weekly time line
was given, so that students can have clear perception of topics and workload that they can expect. All
lessons were streamed live via Webex platform. After each lesson, highlights with comments directed to
the practical aspect of the topic, in pdf form, were made available on LearningKey and Moodle, and they
remained available until the end of the last examination period.
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For the final term paper, students were divided into groups. A specific topic was assigned to each group,
and students were instructed how to conduct joint research work on the given subject. The novelty that
was well received with students was that presentations had to be made as interactive as possible, and all
groups were supposed to be present at presentations and take part in discussions All presentations were
streamed live from the classroom, so a student had a possibility to choose whether to join in person or via
Webex platform. Since students had possibility to use two learning platform, they were very eager to
discuss and compare both, which provided valuable feedback.
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P03-4. Seminar paper — Mathematical Modelling 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Applied Mathematics

Name of the course Seminar paper — Mathematical Modelling

Level of the study 3'd semester, Bachelor

Type of the course (elective/obligatory) Elective

Professor in charge Ivana Stajner-Papuga

E-mail of the professor in charge ivana.stajner-papuga@dmi.uns.ac.rs

Methods * which are used in the course Group work, problem solving methods, peer
discussions

Tools* which are used in the course GeoGebra, Wolframalpha, Fuzzy calculator,
Choquet Integral Calculating System

Name of modernised teaching units Differential equations, exponential growth,
population models, gradient, decision problems

Number of students 5

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

The course Seminar paper — Mathematical Modeling is a new course for students of Applied Mathematics.
Organizational concept of this new course is similar to one of Decision Theory; however this course is
designed for younger students. Therefore, mathematical aspects are somewhat less complex. Besides
providing students with some new mathematical knowledge, the aim of this course is to develop beginner
research skills, team work abilities, and knack for presentations.

All introductory topics of the course were clearly listed on the learning platform (two platform are being
used, LearningKey from University of Nis, and Moodle for University of Novi Sad). The precise weekly time
line was given, so that students can have clear perception of topics and workload that they can expect. All
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lessons were streamed live via Webex platform. After each lesson, highlights with comments directed to
the practical aspect of the topic, in pdf form, were made available on LearningKey and Moodle, and they
remained available until the end of the last examination period.

For the final term paper, students were divided into groups. A specific topic was assigned to each group,
and students were instructed how to conduct joint research work on the given subject. The novelty that
was well received with students was that presentations had to be made as interactive as possible, and all
groups were supposed to be present at presentations and take part in discussions. All presentations were
streamed live from the classroom, so a student had a possibility to choose whether to join in person or via
Webex platform. Since students had possibility to use two learning platform, they were very eager to
discuss and compare both, which provided valuable feedback.
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Nastavnik: Ivana Stajner-Papuga
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Odgovora Srednja Odstupanje
Ocena predmeta 5 9.80 0.45
Ocena nastavnika 5 10.00 0.00
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P03-5. Numerical methods and optimization 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Computer Science

Name of the course Numerical methods and optimization

Level of the study 4th semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Goran Radojev

E-mail of the professor in charge goran.radojev@dmi.uns.ac.rs

Methods * which are used in the course Dynamic and interactive environment, quizzes,
videos, feedback

Tools* which are used in the course Microsoft Teams, GeoGebra, Moodle platform

Name of modernised teaching units Numerical integration, Newton’s method

Number of students 48

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Interactive materials are included in this course. Numerical integration methods are presented using the
GeoGebra applets.
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& Numericke metode i optimizacija

® » Content » Math and Informatics » Numerigke metode | optimizacija

Name of the subject: Numerike metode | optimizacija

Name of the study programme: Computational science

Level of the study (BSc/MSc/PhD); BSc

Elective or obligatory: obligatory

ECTS: 7

Number of students: 48

Professor in charge: Goran Radojey

E-mail of professor incharge: goransadojev@dmiunsacrs

Name of the lecture that is/will be modernized: Numerical integration, Newton's method
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Also, the geometric interpretation of Newton’s method is shown using GeoGebra. Students can change
the number of iterations, the initial iteration, the function whose zeros are found...

s

)= - 26 + x + 1

-

n=7
.‘<_

f{x) = x* -2 £ 8 Nerations [0

pocetna = 0 Initial iteration xo.]O

prvi(x) = 3¢ 9 »
n="7
1 o &

® nz=1{0 -1 062

A =10 1)
Ay =(-1.-3) 1 4 EEESURE: 2 Sk |
e — ; o8 1 12
® 4y 1 / !
® x=(L10 (V! First iteration

"

V| Second Iteration

| Third steration

@ x=(0625.0) i

Furthermore, the short videos with theoretical background were available to all students. Finally, the
short quizzes with feedbacks were shared with students with the aim of self-evaluation.

Ay = (-0.625, -0.080.
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P03-6. Financial mathematics 1, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Applied mathematics

Name of the course Financial mathematics 1

Level of the study 4t semester, Bachelor

Type of the course (elective/obligatory) Obligatory (elective for other study programs)

Professor in charge Goran Radojev

E-mail of the professor in charge goran.radojev©dmi.uns.ac.rs

Methods * which are used in the course Dynamic and interactive environment, quizzes,
videos, feedback

Tools* which are used in the course Microsoft Teams, GeoGebra, Moodle platform

Name of modernised teaching units Elasticity of demand

Number of students 26

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Applets created in GeoGebra are included in this course. A geometric interpretation of elasticity of
demand is presented using GeoGebra.
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& Finansijska matematika 1

¥ ) Content » Math and Informatics » Finansijska matematika 1

MName of the subject: Finansijska matematika 1

Mame of the study programme: Applied mathematics

Level of the study (B5c/MSc/PhD): B5c

Elective or obligatory: obligatory

ECTS:8

Number of students: 26

Professor in charge: Goran Radojev

E-mail of professor in charge: goran.radojevi@dmi.uns.acrs

Mame of the lecture that is/will be modernized: Elasticity of demand

.f} Elasticnost traznje.ggh

Furthermore, the short videos with theoretical background were available to all students. Finally, the
short quizzes with feedbacks were shared with students with the aim of self-evaluation.
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P03-7. Innovation in teaching geography 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Science in Teaching Geography

Name of the course Innovation in teaching geography

Level of the study 8th semester, Bachelor of Science in Teaching
Geography (4 years, 240 ECTS)

Type of the course (elective/obligatory) Obligatory

Professor in charge Andjelija Ivkov Dzigurski

E-mail of the professor in charge ivkova@gmail.com

Methods * which are used in the course Frontal, indirect forms, specific types of work

in geography teaching. Method of oral
presentation, method of talking, text method,
illustrative-demonstrative  methods  and
others.

Tools* which are used in the course PowerPoint, mind maps, Collaboration and
sharing tools (Google disc, OneDrive, Linoit,
ZOOM, Teams, QR code), Learning
management systems (Linoit, Mentimetar,
Sokrativ, Gogle questionnaire), VR reality
applications, different types of applications

for quizzes
Name of modernised teaching units Collaboration and sharing tools, Learning
management systems, AR and VR in teaching
Number of students 15

The methods/tools used in the course modernisation

In this course (subject) | modernized almost all teaching units.

Creating Power Point presentations and Prezi for teaching time processing of new materials and the
recurrence time and determination. The work relating to the interactive classes will be organized in
combination of lectures and practical work of the students themselves, which would be organized creative
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workshops. After giving a theoretical and practical information, crossed to the practical work in groups, to
the students themselves have the possibility of active work. Students will be organized 3 workshops related
to different geographical content, using different models of interactive teaching. Practical work on
developing a case of tasks for the implementation of the game in teaching geography.

Students have the task of creating Mind Maps in two ways: by drawing by hands and in a program for
creating Mind Maps on the computer. The part of the course where students are introduced to
Collaboration and sharing tools, Learning management systems, AR and VR in teaching has been especially
modernized. Students for each element of Collaboration and sharing tools (Google disc, OneDrive, Linoit,
Z00M, Teams, QR code), Learning management systems (Linoit, Mentimetar, Sokrativ, Google
guestionnaire) are tasked with making their own examples that are applicable in elementary school classes
or high school in geography. They use either tablets or computers. To apply AR or VR, they use VR glasses
and mobile phones.

& Inovacije u nastavi geografije

t )

Naziwv predmeta: Inovacije u nastavi geografije

Naziv studijskog programa: Diplomirani profesor geografije
Nivo studija (BSc/MSc/PhD): 85¢

lzborni ili obavezni: Obavezan

ESPB: 6

Broj udenika: 13

Profesor zaduZen: prof. dr Andelija Ivkov DZigurski

E-mail odgovornog profesora: ivkova@gmail.com

Naziv predavanja koje se/ée biti modernizovano: E-learning u nastavi geografije, Alati za upravljanje utenjem
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REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University

University of Novi Sad

Name of the study programme

Science in Teaching Geography

Name of the course

Geographic basis of special ethnology

Level of the study

2nd 4th gth semester, Bachelor of Science in
Teaching Geography (4 vyears, 240 ECTS),
Bachelor of Science in Geography (4 years,
240 ECTS)

Type of the course (elective/obligatory)

Elective

Professor in charge

Andjelija Ivkov Dzigurski

E-mail of the professor in charge

ivkova@gmail.com

Methods * which are used in the course

Frontal, indirect forms, specific types of work.
The method of oral presentation, talk method,
a text method, illustrative- demonstrative
methods, methods of mapping and others.
Lectures are combined with communicative,
interactive exercises, and students are
expected to actively participate in teaching
and critical thinking.

Tools* which are used in the course

Microsoft  Office  (PowerPoint), Video,
Different applications for Quizzes,
Mentimetar, Sokrativ

Name of modernised teaching units

Folklore heritage of the population of
Vojvodina 1, Folklore heritage of the
population of Vojvodina 2

Number of students

30

The methods/tools used in the course modernisation

In this course (subject) | involved new methods of teaching and learning in all teaching units.



https://www.pmf.uns.ac.rs/en/studies/study-programs/bachelor-of-science-in-geography/
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Getting to know the specific folklore heritage of the peoples living in Vojvodina and Serbia in
general (folk architecture, museums, galleries and ethnological, material, spiritual and technical
culture). Reports on the data collected on the ground in the form of seminar.

Students are preparing workshops for primary school students where, with modern tools and
applications, they will learn about the number and structure of the population: Serbs,
Hungarians, Croats, Bunjevci, Sokci, Slovaks, Montenegrins, Romanians, Roma, Ruthenians,
Ukrainians and others.

Also, through practical work, using modern methods, they will get to know the costume, customs,
song, dance, culinary characteristics of the people of the Balkans, comparing them with the
peoples of Europe, Africa, North, Central and South America, Asia and Australia. Videos will be
used to bring them closer to languages, food, clothing, types of economic activity, customs and
specifics analyzed by continent.

Geografske osnove posebne
etnologije

®
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P03-9. Boolean algebra and optimization, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Novi Sad

Name of the study programme Mathematics, Applied mathematics, Teacher of
Mathematics

Name of the course Boolean algebra and optimization

Level of the study 3"90or 5t semester, Bachelor

Type of the course (elective/obligatory) Elective

Professor in charge Andreja Tepavcevic¢

E-mail of the professor in charge andreja©dmi.uns.ac.rs

Methods * which are used in the course Online presentations, Online communication.

Online knowledge verification methods, Recording
of lectures, Online homeworks

Tools* which are used in the course Moodle platform, Webex, LearningKey platform

Name of modernised teaching units Ordered sets, Lattices, Boolean lattices and
Boolean algebra, Karnaugh maps, Boolean circuits,
Minimization of Boolean functions

Number of students 26

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

This course is completely held online for the first time. The presentation is prepared and adjusted for
teaching online. Webex platform is used in teaching and learning and all the lectures are recorded. The
teaching is held using OneNote platform and an electronic pencil. Students were submitting homework
using the LearningKey platform. The knowledge verification is used online as a pilot project.
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Report on the modernized courses at the University of

Kragujevac

New teaching materials related to selected lectures are published at LearningKey platform for the
following modernized BSc and MSc courses at the University of Kragujevac.

PO1-1. Probability and statistics 1;

P0O1-2. Probability and statistics;

PO1-3. Educational software;

P0O1-4. Selected chapters of statistics;

P0O1-5. Introduction to programming;

P01-6. Practicum in programming 3;

P01-7. Mathematics 2;

P0O1-8. Introduction to analysis and algebra;
P01-9. Methodology of geometry teaching;
P01-10. Probability and statistics 2;

P0O1-11. History and philosophy of mathematics;
P01-12. Discrete mathematics;

P0O1-13. Mathematical physics 2;

P0O1-14. Microbial ecology;
P0O1-15.Biochemical and microbiological principles;
P0O1-16. Organic chemistry didactics.
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P04-1. Probability and statistics 1 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Probability and statistics 1

Level of the study 7th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Sladana Dimitrijevi¢

E-mail of the professor in charge sladjana.dimitrijevic@pmf.kg.ac.rs

Methods * which are used in the course students’ discussions, flipped classroom, online
assessment

Tools* which are used in the course PPT presentation, video materials, homework
posted in LearningKey platform, tests

Name of modernised teaching units Random variables

Number of students 34

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Probability and statistics 1, | modernized most of the teaching units. | created PPT
presentations and videos for students and posted them online for the students to use them in accordance
with the pace that suits students. | created online tests in order to give students opportunity to make self-
evaluation of their knowledge and their achievements when it comes to predicted probability contents.
During this course, | used the flipped classroom concept as well. For that purpose, | created assignments
for students and gave them homework using LearningKey platform in order for students to get informed
about the given contents before the class.
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Nams of the subject: Probability and statistics 1

Name of the study programme: Mathematics

Level of the study [BSCMSUPHhD): BSe

Elective or obligatory: obligatory

ECTS: &

Number of students: 34

Protessor In charge: Sladana Dimitrijevid

E-mail of professor in charge: sladjana.dimitrijevici@pmf kg.acrs

Name of the lecture that is/will be modermized: Random variabies
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P04-2. Probability and statistics, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Informatics

Name of the course Probability and statistics

Level of the study 15t semester, MSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Sladana Dimitrijevi¢

E-mail of the professor in charge sladjana.dimitrijevic@pmf.kg.ac.rs

Methods * which are used in the course students’ discussions, flipped classroom, online
assessment

Tools* which are used in the course PPT presentation, video materials, homework
posted in LearningKey platform

Name of modernised teaching units Probability space

Number of students 20

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Probability and statistics (for students from the Informatics study programme) | modernized
the teaching units in manner that | created PPT presentations and videos for students and posted them
online. Students could use them in accordance with the pace that suits their individual needs. During the
course, | also used the flipped classroom concepts. | created assignments for students and gave them
homework. Homework was posted on LearningKey platform in order for students to get informed for the
next class and to make some conclusions before generalizing the appropriate concepts.
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Name of the subject: Probability and statistics

Name of the study programme: Informatics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: obligatory

ECTS: 6

Number of students: 20

Professor in charge: Sladana Dimitrijevic

E-mail of professor in charge: sladjana.dimitrijevic@pmf.kg.ac.rs

Name of the lecture that is/will be modernized: Probability space
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P04-3. Educational software, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Educational software

Level of the study 5th semester, BSc

Type of the course (elective/obligatory) elective

Professor in charge Tatjana Tomovi¢ Mladenovi¢, Aleksandar
Milenkovié, Marko Dabi¢

E-mail of the professor in charge tatjana.tomovic@pmf.kg.ac.rs

aleksandar.milenkovic@pmf.kg.ac.rs
marko.dabic@pmf.kg.ac.rs

Methods * which are used in the course Peer evaluation, peer feedback, Using dynamic
software

Tools* which are used in the course Rubrics, GeoGebra, Wolfram Mathematica, Google
Forms, Edpuzzle, Forms for peer feedback

Name of modernised teaching units Designing knowledge clips by students, Creating

interactive video lesson — after creating the
knowledge clips students will create interactive
video, after uploading it to the adequate platform
Number of students 13

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In this course we implemented a couple of new ideas. First of all, we decided that students should create
the interactive teaching materials using GeoGebra that could be used for teaching in elementary school
or in high school for the mathematics classes. Using those materials students also created PPT
presentations and presented their work online. After that, teachers provided them forms for giving
feedback to other colleagues in order for students to develop critical thinking and higher cognitive level
skills. Later, students had the obligation to create learning video using the software packages as GeoGebra
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and Wolfram Mathematica on the given topic and to put those videos on the Edpuzzle platform. During
that process, students made the videos interactive with introducing the multiple-choice and/or open-
ended questions. At the end of the course, students’ work was assessed using rubrics created by teachers
for this course.

& Obrazovni softver 1

Mame of the subject: Educational software

Mame of the study programme: Mathematics

Level of the study (B5c/M5c/PhD): BSc

Elective or obligatory: elective

ECTS: 4

Mumber of students: 13

Professor in charge: Tatjana Tomovi€ Mladenovic, Aleksandar Milenkovic, Marko Dabic

E-mail of professor in charge: tatjana.tomovic@pmfkg.acrs aleksandar.milenkovic@pmikg.acrs

marko.dabic@pmfkg.acrs

Name of the lecture that is/will be modernized:
1. Designing knowledze clips by students:

creating digital content on the given math subject by using dynamic software (GeoGebra or Wolfram Mathematica)
creating video materials with usage of screen recording software;

using software for designing multimedia presentations;

using software for video editing.

2. Creating interactive video lesson - after creating the knowledze dlips students will create interactive video, after uploading it to the adequate plztform.

e
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P04-4. Selected chapters of statistics, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Informatics

Name of the course Selected chapters of statistics

Level of the study 1%t semester, Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Sladana Dimitrijevi¢

E-mail of the professor in charge sladjana.dimitrijevic@pmf.kg.ac.rs

Methods * which are used in the course students’ discussions, flipped classroom, online
assessment

Tools* which are used in the course PPT presentation, video materials, homework
posted in LearningKey platform

Name of modernised teaching units Selected topics for combinatorics

Number of students 8

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Selected chapters of statistics (for students from the Informatics master study programme) |
modernized the teaching units in manner that | created PPT presentations and videos for students and
posted them online. Students could use them in accordance with the pace that suits their individual needs.
During the course, | also used the flipped classroom concepts. | created assignments for students and gave
them homework. Homework was posted on LearningKey platform in order for students to get informed
for the next class and to make some conclusions before generalizing the appropriate concepts.
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& Odabrana poglavlja statistike

® » Content » Math and Informatics » QOdabrana poglavlja statistike

Mame of the subject: Selected chapters of statistics

Mame of the study programme: Informatics

Level of the study [B5c/ M5c/PhD): MSc

Elective or obligatory: obligatory

ECTS: &

Mumber of students: 8

Professor in charge: Sladana Dimitrijevic

E-mail of professor in charge: sladjana.dimitrijevic@pmkg.acrs

Mame of the lecture that is/will be modernized: Selected topics for combinatorics
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P04-5. Introduction to programming, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac
Name of the study programme Mathematics

Name of the course Introduction to programming
Level of the study 2" semester, BSc

Type of the course (elective/obligatory) obligatory

Professor in charge Marina Svicevic¢

E-mail of the professor in charge marina.svicevic@pmf.kg.ac.rs
Methods * which are used in the course Problem solving methods, videos, feedback
Tools* which are used in the course Edpuzzle, Idle, Camtasia
Name of modernised teaching units Introduction to Python
Number of students 39

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

As part of the Introduction to Programming course, students of the first year of bachelor mathematics
studies had the opportunity to get acquainted with the basics of programming and the Python
programming language. Teaching material were presented through PPT presentations. Students
programmed in the Idle development environment. A selected part of the content was presented through
short videos. Using Edpuzzle, | created an interactive video in which the students had to answer the
guestions in order to assess their current knowledge on the given topic. Within the LearningKey platform,
homework was created, within which the students were obligated to submit a file with solutions, within
the time limit there were given. After that, | had an insight into all submitted solutions.
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& Uvod u programiranje

#® » Content » Math and Informatics » Uvod u programiranje

Name of the subject: Introduction to programming

Name of the study programme: Mathematics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: obligatory

ECTS: 6

Number of students: 40

Professor in charge: Marina SviCevic¢

E-mail of professor in charge: marina.svicevic@pmf.kg.ac.rs

Name of the lecture that is/will be modernized: Introduction to Python
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P04-6. Practicum in programming 3, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Informatics

Name of the course Practicum in programming 3
Level of the study 2"d semester, BSc

Type of the course (elective/obligatory) elective

Professor in charge Marina Svicevic

E-mail of the professor in charge marina.svicevic@pmf.kg.ac.rs
Methods * which are used in the course Problem solving methods, peer discussions,
Tools* which are used in the course Idle, PyCharm, Edpuzzle, Forms
Name of modernised teaching units Advanced level - Python
Number of students 53

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

As part of the Practicum in Programming 3 course, students were introduced with appropriate usage of
different libraries within the Python programming language. IDLE was used as the primary development
environment, although the students could also use some other development environments, for example
PyCharm. The theoretical part of the teaching was presented through PPT presentations that were
uploaded within the LearningKey platform. The students had the opportunity to deliver their homework,
which they received in the form of problem, with the aim of establishing and deepening their knowledge
within the aforementioned platform.
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& Praktikum iz programiranja 3

#® » Content » Math and Informatics » Praktikum iz programiranja 3

Name of the subject: Practicum in programming 3

Name of the study programme: Informatics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Elective

ECTS: 4

Number of students: 53

Professor in charge: Marina Svi€evi¢

E-mail of professor in charge: marina.svicevic@pmf.kg.ac.rs

Name of the lecture that is/will be modernized: Advanced level - Python
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P04-7. Mathematics 2, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Informatics

Name of the course Mathematics 2

Level of the study 2"d semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Bojana Borovi¢anin

E-mail of the professor in charge bojana.borovicanin@pmf.kg.ac.rs

Methods * which are used in the course Problem solving methods, testing students
Tools* which are used in the course Tests, teaching materials for problem-solving
Name of modernised teaching units Using a platform to assess students' knowledge
Number of students 100

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXeLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Since the students from the Informatics study programme have some theoretical and practical knowledge
regarding teaching contents planned to be realized through Mathematics 2 course, | tried to implement
problem-solving approach as much as that was reasonable. Students were informed about a given
problem putted in the real context or in the scientific context and their task (by working in groups) was to
do some theoretical inquiry and use that theoretical knowledge in order to solve the appropriate problem.
Different problems were given to the different groups of students that have same theoretical background
and then there was discussion about their solutions. Also, in order for students to practice their theoretical
knowledge and solve the appropriate tasks, | created and implemented tests on the LearningKey platform.
In that way students could check and self-assess their knowledge.
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& Matematika 2

! » Content » Math and Informatics » Matematika 2

Narme of the subject: Mathematics 2

Name of the study programme: Informatics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: ¢

Number of students: 100

Professor in charge: Bojana Borovidanin

E-muail of professor in charge: bojana.borovicanin@pmt kg.ac.rs

Name of the lecture that is/will be modernized: Using a platform to assess students’ knowledge
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P04-8. Introduction to analysis and algebra, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Introduction to analysis and algebra
Level of the study 15t semester, BSc

Type of the course (elective/obligatory) obligatory

Professor in charge Tatjana Tomovi¢ Mladenovi¢
E-mail of the professor in charge tatjana.tomovic@pmf.kg.ac.rs
Methods * which are used in the course Peer discussions, flipped classroom
Tools* which are used in the course Tests for self-evaluation, MSTeams
Name of modernised teaching units Modern form of testing

Number of students 27

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Teaching contents from the course Introduction to Analysis and Algebra are to a large extent directly
based on the contents that the students were previously acquainted during their high school education.
Having that in mind | decided to use the blended learning approach for this course in great extent. For
instance, | provided students with instruction to read or watch some materials (with some theoretical
explanations and/or with some examples) posted online and then to try to prepare some examples of
their own in order to illustrate those ideas and concepts. For instance, when dealing with elementary
functions, they had an assignment to analyze some online materials and after that to choose some,
different examples of one function, which differed by the values of some parameters in a given function,
then to determine the characteristics of that function and to prepare an explanation about how changes
in some parameters (in the algebraic representation) of the function affects the geometric properties of
those function. Also, | created tests in the LearningKey platform, for students to evaluate their own
knowledge and skills.
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& Uvod u analizu i algebru

2 » Content » Math and Informatics » Uvod u analizu i aigebru

Name of the subject: Introduction to analysis and algebra
Name of the study programme: Mathematics

Level of the study (BSc/MSc/PhD); BSc

Elective or obligatory: obligatory

ECTS: 7

Number of students: 27

Professor in charge: Tatjana Tomovié Mladenovié

E-mall of professor In charge: tatjana.tomovic@pmfkg.acss

Name of the lecture that is/will be modernized: Modern form of testing
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P04-9. Methodology of geometry teaching, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Methodology of geometry teaching

Level of the study 2" semester, MSc

Type of the course (elective/obligatory) elective

Professor in charge Aleksandar Milenkovi¢

E-mail of the professor in charge aleksandar.milenkovic@pmf.kg.ac.rs

Methods * which are used in the course Problem solving methods, peer discussions,
seminars, flipped classroom

Tools* which are used in the course GeoGebra, Wolfram Mathematica, Kahoot, Online
tests for self-evaluation, MSTeams

Name of modernised teaching units Using dynamical software in teaching geometry,
Using ICT for the assessment of students'
knowledge, Constructing assessment in order with
Bloom taxonomy.

Number of students 5

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

During the Methodology of Geometry Teaching course, students were introduced to different types of
definitions and theorems, which involved engaging students in analysing different sources of knowledge.
The students were also introduced to the different cognitive processes that are developed by pupils when
they deal with mathematics problems (specifically geometry problems). The largest part of the teaching
process was realized using the concept of a flipped classroom, so that students received materials online
(within a group on the MSTeams platform and some of them on LearningKey platform) that they would
examine, and then find appropriate examples on the given topic and present it in the first next lesson,
which were followed by a discussion between students, but also with a discussion between teacher and
students. When it comes to practical lessons, students had the opportunity to check their practical and
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procedural knowledge and perform self-evaluation by solving tests posted on the KeyLearning platform.
In the end, the student had a project task related to the writing a seminar paper that required a serious
analysis of the mathematics curriculum for elementary and high school mathematics, with the use of
critical thinking.
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P04-10. Probability and statistics 2, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Probability and statistics 2

Level of the study 8th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Sladana Dimitrijevi¢

E-mail of the professor in charge sladjana.dimitrijevic@pmf.kg.ac.rs

Methods * which are used in the course students’ discussions, flipped classroom, online
assessment

Tools* which are used in the course PPT presentation, video materials, homework
posted in LearningKey platform, tests

Name of modernised teaching units Estimations of unknown distribution parameters

Number of students 35

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Probability and statistics 2 (for students from the Mathematics study programme) |
modernized the teaching units in manner that | created PPT presentations and videos for students and
posted them online. Students could use them in accordance with the pace that suits their individual needs.
During the course, | also used the flipped classroom concepts. | created assignments for students and gave
them homework and tests. Assignments were posted on LearningKey platform in order for students to
get informed for the next class and to make some conclusions before generalizing the appropriate
concepts.



o TeComp . .
r ‘ Strengthening Teaching Competences Co-funded by the

in Higher Education Erasmus+ Programme
of the European Union

in Natural and Mathematical Sciences

& Verovatnoca i statistika 2 [ o o |

S of B wtmect Mobabiny sl statintns 2
Marve of e sty arogsenvre: Matmrralics
Lawat of e viasy MSe M THL 0%

Fectee o chligatory stigne

[5e P

Mavdme of iliwerdy 0

Protuiasr i charpe: Yotera Dbritrired

E-rvah of professss bs chage daders vt fevrdorrUeg scn

Plarne of the bacture i i will e mecwmisadt Dxtrsaton of isoown dhatribotion patsewters

B = g b raw « B - 0 x

(0] Teactut Lo Ty i : ®» 8 v @ K

gLeamingKey‘ ' o

Tackasto ocenjivanje [ # - |

=

RO+ 2

1. TAHKACTO OUEHUBAKE

SISMHMLINIA 1.2, Cravncroout T 10 UssTprpess (#enpucrpecis) cilmes
MRPINETR §, AN0 33 CEANY BRESWOCT & W3 SUSACTIECE Oy SPEM0CTA B aaeM

FalT )=,
nost oy (T, ) Comirana MATOMATIA0 Cna TaTRCTUNS T, D08
yenoaowm an e F{x. )craapus dyvoapgn pecni ey X

Bevwinna
8 = Fl7,) -8
HIINED C8 CUCTIEMIIMEAD DACTTVIONE Ousses T,

SEOUMHMLINIA LS, Cratnetvnd T, | scmironsces Lesijinpass ousms
mapameTpa (, 350 33 CEINY 8PES-OCT ¥ W DOPYCTIRG NI SPEAMOCTH £ masee
EalT,) = i =

sy .

= [ER——



o TeComp . .
Y Strengthening Teaching Competences Co-funded by the
\ in Higher Education Erasmus+ Programme
’ in Natural and Mathematical Sciences of the European Union

& TEST B3

L » Content » Math and Informatics » Veravatnots | statistika 7 » TEST -
A Test Ainished
o TeComp Strengthening Teaching Compataencas in Higher Corfunied by the
\‘ Education Eramms+ Programme
o n Natural and Mathemotice! Sciences of the Eurupean Unson
VAWW IECOMD NLOCTS
Student work:
Questions /89

Varovatnoda
Verovatnols T EST
Veroerinots

Werovatraode

Test settings:
Verovatnols

Tust type Dot Desction Satn
Veroeatnods
Verovatnata
Varovatnoda Tast grates

T ]
m !

Tt Praswond

v

([H RS n

Test time
N na
i
Question count
o TeComp , Skangthernp Teoching Compatances in Higher Cotunded
\‘ Educoton Crasmus+ &
andom sort order
o in Notural ond Mathamahca! Sciences oftha Eury
wWwWw eComMp.mocrs @




o TeComp

Y Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme
of the European Union

in Natural and Mathematical Sciences

P04-11. History and philosophy of mathematics, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course History and philosophy of mathematics

Level of the study 7th semester, BSc

Type of the course (elective/obligatory) obligatory

Professor in charge Nenad Stojanovi¢

E-mail of the professor in charge nenad.stojanovic@pmf.kg.ac.rs

Methods * which are used in the course Problem solving methods, peer discussions, flipped
classroom

Tools* which are used in the course Online teaching materials, Tests for self-evaluation

Name of modernised teaching units Using ICT for the assessment of students'
knowledge

Number of students 15

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the History and Philosophy of Mathematics course, | made some modernisation of the course regarding the
teaching methods. | introduced the flipped classroom method in the way that | send some interesting materials
to students in order for them to start thinking about some mathematical concepts in the context of the
historical period they were introduced and invented, an also to get informed about work of some famous
mathematicians. After that, we discussed on the class about the given topic, and after the class | posted PPT
presentations on the KeyLearning platform which represents the materials for learning. Also, | created tests on
the LearningKey platform so that students could answer the given questions in order to check the level of their
knowledge about the history of mathematics.
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& |storijaifilozofija matematike

' » Content » Math and Informatics » Istorlja | filozofije matematike

Name of the subject: History and philosophy of mathematics
Name of the study programme: Mathematics

Level of the study (BSc/MS</PhDJ: BSc

Elective or obligatory: obligatory

ECTS: 6

Number of students: 15

Professor In charge: Nenad Stojanovid

E-malil of professor in charge: nenad.stojanovic@pmikg.acrs

Name of the lecture that is/will be modernized: Using dynamical software in teaching. Using ICT for the assessment of students’ knowledge

1.termin

2.termin

3.termin

4 termin
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P04-12. Discrete mathematics, 2021/22

REPORT

In the framework of project:“Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Mathematics

Name of the course Discrete mathematics

Level of the study 2"d semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Bojana Borovicanin

E-mail of the professor in charge bojana.borovicanin@pmf.kg.ac.rs

Methods * which are used in the course Discussion, testing students in form of self-
assessment

Tools* which are used in the course Tests posted on LearningKey platform

Name of modernised teaching units Using a platform to assess students' knowledge

Number of students 40

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Having in mind that students that are now engaged with the course Discrete mathematics learned about
some of the concepts regarding combinatorics and number theory in their high-school education that was
conducted online with the break of Covid-19 pandemic (in the spring of 2020) and having in mind that
students claim that they didn’t have as much practice with these contents as they should have, | decided
to give them more opportunity to self-evaluate their knowledge. In other words, | found appropriate to
use the LearningKey platform for posting enough different examples and tasks for students’ practice and
to use the opportunity that this platform provides - for students to get feedback about their achievements.
Also, | conducted some of teaching topics using problem solving method. Students were informed about
a given problem and their task was to do some theoretical investigation and acquire some theoretical
knowledge in order to solve the problem. Discussion between students were followed and discussion
between students and teacher as well.
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¥ » Content » Math and Informatics » Diskretna matematika

Name of the subject: Discrete mathematics

Name of the study programme: Mathematics

Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 6

Number of students: 40

Professor in charge: Bojana Borovicanin

E-mail of professor in charge: bojana.borovicanin@pmf.kg.ac.rs

Name of the lecture that is/will be modernized: Using a platform to assess students' knowledge
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P04-13. Mathematical physics 2, 2021/22

REPORT

In the framework of project:“ Strengthening Teaching Competences in Higher Educationin Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Physics

Name of the course Mathematical physics 2

Level of the study 5th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Jasna Stevanovi¢

E-mail of the professor in charge jasna.stevanovic@pmf.kg.ac.rs

Methods * which are used in the course Online teaching materials, tests for self-evaluation

Tools* which are used in the course PPTX presentation, test posted on LearningKey
platform

Name of modernised teaching units Special function: Useful application of Legendre's
and associated Legendre's polynomials in physics

Number of students 10

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

Having in mind that teaching contents from the course Mathematical Physics 2 are basics and to a large
extent corellated with later quantum mechanics course contents, | found it convenient to use the
LearningKey platform for posting enough different examples regarding series application and some useful
special functions calculations. Therefore, | determined to use the blended learning approach for this
course in some extent. Hence, | provided students with instructions to read and watch some online
materials (You Tube videos with some theoretical explanations and/or with some useful examples, PPTX
presentations) and then to try to analyse and solve some tasks/problems of their own. For instance, by
using different methods regarding norm (scalar product) calculations of the Legendre's polynomials, they
should be able to understand and explane completness of the associated Legendre functions, to handily
calculate diverse wave functions under explicit conditions. Also, | created tests in the LearningKey
platform, for students to evaluate their own knowledge and skills related to problems of interest in
physics.
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Name of the sublect: Mathematical pwsics 2

Name of the stody programme: Phrysics

Level of the stedy (BScMS0PnDy: BSe

Elective or obiigatory: obiigatory

ECTS &

Number of students: 10

Proteszor In charpe: Jasna Stevanowvic

E-mall of professor in charpe: asnastevanovic@pmt kgacrs

Co-funded by the
Erasmus+ Programme
of the European Union
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P04-14. Microbial ecology 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac
Name of the study programme Ecology

Name of the course Microbial ecology

Level of the study 4th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Ivana Radojevi¢

E-mail of the professor in charge ivana.radojevic@pmf.kg.ac.rs
Methods * which are used in the course students’ discussions, online assessment
Tools* which are used in the course PPT presentation, homework
Name of modernised teaching units Microbial community — Biofilm
Number of students 7

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelLearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Microbial ecology, | modernized two of the teaching units. | created PPT presentations for
students and posted them online for the students to use them in accordance with the pace that suits
students. | created online question in order to give students opportunity to make self-evaluation of their
knowledge and their achievements when it comes to predicted contents. During those lectures, | used the
students’ discussions and online assessment. For that purpose, | created assignments for students and
gave them homework using LearningKey platform in order for students to get informed about the given
contents before the class.
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& EKOLOGIJA MIKROORGANIZAMA

2 » Content » Biology Ecology » EKOLOGIA MIKROORGANIZAMA

Name of the subject: Ekologija mikroorganizama (Microbial ecology)

Name of the study programme: Ekologija (Ecology)

Level of the study (BSc/MSc/PhD): BSc

Elective or abligatary: Obligatory

ECTS: 7

Number of students: 7

Professor in charge: lvana Radojevic

E -mail of professor in charge: ivanaradojevic@pmikgac.rs

Name of the lecture that is/will be modernized: Zajednice mikroorganizama - Biohilm (Microbial community - Biofilm

Biofilm

SrCon

terrt » Biodogy Ecodogy ¢ EROLOGHA MIKROORGANIZAMA » ohis

Buogpunm
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GoxTepw je, AnaTOME je, FsnBe, aNre, NPOTO30E, KGO W HEUETYNGPHE MaTepU je
(4np. comnm u myn) CNOcoBHOCT POPMUPGIG BUOPUNMA je yHMEepIanHa
ocobuma w moryhe je no ce posuna ycnea TOfa WTO NPYXG EXONOWKy
NPEAHOCT y NpexXMssbasasy. MGKO je HeXaaa BaXWNO AG MUKPOOPTGHMIMMA
AMBE KOO YCOMIBEHM EHTWUTETH, AGHOC Cce  GUoPMAMOBM  CMaTpajy
30CTYNCHUA JUM OGNUKOM XMBOTO MMKDOOPrGHMIOMA W MOTYy HOCTaTM Y
NPUPOSMHOM, MESMALIMMCKOM M MHIYCTPM JCKOM OKDYXersy
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MIKROBIOCENOZE
Zajednice mikroorganizama

Populacije mikroorganizama koje naseljavaju zajednitko staniSte, stupaju u sloZene
medusobne odnose i &ine vrlo integrisanu i sloZzenu zajednicu mikroorganizama ili
mikrobiocenozu

Zajednice se formiraju kao rezultat brojnih ekoloskih | evolucionih procesa i predstavljaju
dinamican sistem koji odlikuje
- struktura: sastav vrsta,
broj vrsta (bogatstvo vrsta) i
relativnu zastupljenost vrsta u okviru zajednice (abundanca
- prastorna i vremenska dinamika
- granice zajednice

Polozaj unutar zajednice moo ostvaruju
- visokom reproduktivhom sposobnoscu

- fizioloskom adaptacijom na rosiolozive resurse i ekoloske faktore

B Biofilm

B} Mikrobioloske zajednice

¢ Domadi zadatak

Discussion:
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Prvo éitate prezentadiju ped nazivom Bicfilm, a zatim prezentadijum pod nazivom Mikrobijalne zsjsdnice.

Pizanjz nz koja trebe dz datz odgovor de2vam 22 raziikovati | postavidu vamin tabel niZe.

Ogovare mi Ealjite izto preke ove platforme. Mofets dz ih okadite kao stafment il da mi prosledite na Setw. Pozdray:

FITAMIA

lanastasija stefanovic

5ta je biofilm?
MWawedi ucesnike u formiranj bicfilma u ustima i na zubima kod coweka.
Koje su prednost mikreorganizama ked formiraju biofilm?

4. |objasni - Mikrobicleski mat vrelog izvorz

T [

lanja Djordjevic
Zasto s& razvija biofilm?
Mawedi ucesnike u formiranj biofilma u crevimz kod coveka.

I

5ta je metagenomika i gde je najfedie koristimo?
|4. [Objzsni — kolonizecijz digestivnog trakta novorodencets.

Benazir Numanovic

5ta odreduje arhitekturu i oblik biofilma?
Objasni metabolicku saradnju u biofilmu na nekom primery.
MWawedi negativne primers formiranja biofilma.

[ [

.3

Mabroj hipoteze mikrobijzine biogeogrefije.

Marko Mirosavic
1. |53 Je ekstracelularni polimerni matriks?

2. |z i je mitzn redosled nzseljavanjz mikroorganizama kod formiranjz visespecijskog
biofilma. Nawvedi primer.
3. [objesni - Mikrobijalni mat kiselih stanista.

|4, |5t je kolonfzacijz | rekolonizacijz mikroorgznizemz?

Mihajle Pajic
Mabroj faze u formiranju biefilma.
Objasni bioreaktor sa pokretnim i turbulentnim ispunama.

I

513 je mikrobijaini mat? Navedi primere.
|4, [5t3 je biogeografijs w mikrobiologiji?

Memanja Markowic

513 je ubpga biofilmowa?

Mawedi ko sve moze da s2 jawvi v bioloskoj zajednici bioreaktora.

Objasni — Hemolitotrofni mat.

|4. |objasni - Ekoloske sukcesije: promens w strukturi zgjednice tokem vremena.

I

Mevena Djordjevic

1. |Koje faze u formiranju biofilma su reverzibilne, & koje su ireverzibilne?
2. |koja je najieida primenz biofilmova u zastit Zivotne sredine. Cbjasni.
3. |5%t3 su mikmobiocenoze?
14, [Objasni - Cijanobakterijski mat/tepih.

Loy

=l EBiofilm
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Homework results: Domaci zadatak =3
€' Content # Siskey Ectilapy * EROLOGHA MIKEDORGANIZAMA » Do '
Sexrch
Ratus: AL - Serthy  Inrevewfrst
Exologijs mikroorgan_ Anja Djordjevi¢ ) 1/1
Exologija mikr oocgan Benazir Numanovic (D 1/1
Eknlogija mikroorgan Mihajlo Paji¢ D 1/ 1
Ekologlja mikroorgan_ Nemanja Markovic ® 0/1
Bwlogiia mikroongan Marko Mirosavi¢ )] 0/1
Exotogija mikroorgan_ Nevena Djordjevic ® 1/1
Exologija mikroorgan Anastasija Stefanovi¢ )] 0/1

Thes= s sotal: 7
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P04-15. Biochemical and microbiological principles 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Occupational Safety

Name of the course Biochemical and microbiological principles

Level of the study 4th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Ivana Radojevi¢

E-mail of the professor in charge radojevic.i@fmgkv.rs

Methods * which are used in the course students’ discussions, online assessment

Tools* which are used in the course PPT presentation, homework posted in
LearningKey platform

Name of modernised teaching units Inoculation of microorganisms on petri dishes -
general, selective and differential media (hygiene)

Number of students 16

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Biochemical and microbiological principles, | modernized one of the teaching unit. | created
PPT presentation and three pdf files for students and posted them online for the students to use them in
accordance with the pace that suits students. | created questions using different tools in order to give
students opportunity to make self-evaluation of their knowledge and their achievements when it comes
to predicted contents. During this lecture, | used the students’ discussions and online assessments. For that
purpose, | created assignments for students and gave them homework using LearningKey platform in
order for students to get informed about the given contents before the class.
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# Domacizadatak EE3

# » Content # Biology Ecology * BIOHEMUSKI | MIKROBIOLOSKI PRINCIPI # Domadi zadatak ) 2022-08-3112:00:00 & 1

< Homework is finished. Give grade to your students attempt

‘ User upload

Student uploaded files:
22 Total files submited: 4
Discussion:
Homework results: Domaci zadatak =3

-

e . Seiny GAMOT
Biohemipdi | mieed. Ljitjana Tripkovié ) 0/1
ek miesh tva Dordevi¢ ® 0/1
Esotmisds | mvike ob Veljko Kosovac ) 0/1
Siciemijaki i milrsh. Tijana Sabié o 0/1
i Nikola Paviovié ® 0/1
Bashermishi | marak Nejra Kudevic 1)) 0/1
Sichesigeki i milrch.. Marija Puzie 2] 0/1
Richemio | mirsb. Marija Partic o 1/1
Bihemiphi i mitrsh Maja Vidie m 0/1

Marina Student ® 171

Thare u vt 37



o TeComp . .
‘» Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme

. . . f the rope i
in Natural and Mathematical Sciences of the European Union

P04-16. Organic chemistry didactics 2021/22

REPORT

In the framework of project: “Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University University of Kragujevac

Name of the study programme Chemistry

Name of the course Organic chemistry didactics

Level of the study 6th semester, BSc

Type of the course (elective/obligatory) Obligatory

Professor in charge Jelena Burdevi¢ Nikoli¢

E-mail of the professor in charge Jelena.djurdjevic@pmf.kg.ac.rs

Methods * which are used in the course students’ discussions, online assessment

Tools* which are used in the course PPT presentation

Name of modernised teaching units Development of chemical literacy in the field of
organic chemistry

Number of students 6

*Teaching planning, new teaching methods, teaching and learning in online environments presented, assessment
of student learning at university level (ex: rubrics), new teaching tools presented on the trainings- OBS Studio,
eXelearning etc. (Other applications introduced during the training courses and webinars)

The methods/tools used in the course modernisation

In the course Organic chemistry didactics, | modernized one of the teaching unit. | created a PPT
presentation and choose two (open-source) pdf files for students and posted them online for the students
to use according to the pace that suits them. | created questions using different tools to give students the
opportunity to self-evaluate their knowledge and achievements when it comes to predicted content.
During this lecture, | used the students’ discussions to solve different problems regarding some teaching
issues in organic chemistry.
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Report on the modernized courses at the University of Gjirokastra

New teaching materials related to selected lectures are published at LearningKey platform for the
following modernized Bachelor and Master courses at the University of Gjirokastra.

P0O5-1 Research Seminar
P05-2 Biophysics

PO5-3 Inclusion in education
P05-4 Probability and statistics

PO5-1. Research Seminar 2020/2021

REPORT

In the framework of the project: “Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this Master course is modified by using new methods and tools.

Name of the University “Eqrem Cabej” University , Gjirokastér

Name of the study programme Master in education for mathematics and
informatics

Name of the course Research seminar

Level of the study 3rd semester, Professional Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Doc. Dr. Romeo Mano

E-mail of the professor in charge rmano@uogj.edu.al

Methods * which are used in the course PowerPoint, Knowledge clips, interactive video,
group work

Tools* which are used in the course Slovin's Formula Sampling Techniques,

Raosoft calculator, Some statistical
software: SPSS, Statgraphics, Minitab,
MedCalc, EViews, etc

Name of modernised teaching units Getting to know the basic concepts and
understanding the issues of scientific research,
scientific projects, etc.; Basic research techniques
and tools; Ethics of scientific research.

Number of students 10

The methods/tools used in the course modernisation
The development of this course of lectures is closely related to the use of information technology for the
collection of data, their statistical processing and the extraction and publication of their results.
Consequently, the development of this course runs parallel and necessarily with the daily modernization of
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the techniques and software that are used. Every innovation in the field of technology and software finds
immediate application in scientific research. In the framework of the TeComp project, the experiences
exchanged through workshops, trainings and written materials enabled the improvement of the teaching
of this course.

The use of online learning platforms, such as the Learning Key platform, this product widely used by our
colleagues in Serbian universities and successfully tested by the colleagues of the Gjirokastra University
team, are and will serve as a good opportunity in online learning sessions of this course
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P0O5-2. Biophysics, 2021/22

REPORT

In the framework of the project: “ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Eqrem Cabej” University , Gjirokastér

Name of the study programme General Nursery / Midwife nursery

Name of the course Biophysics

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Doc. Dr. Isidor Kokalari

E-mail of the professor in charge ikokalari@uogj.edu.al

Methods * which are used in the course PowerPoint, interactive videos, problem solution

Tools* which are used in the course Virtual laboratory

Name of modernised teaching units Biomechanics of the human body. Energy, work,
power of muscles. Body thermoregulation. Blood
pressure, flow and velocity. The intensity of the
sound. lonizing and non-ionizing radiation.

Number of students 38+10 (Nursery + Midwifery)

The methods/tools used in the course modernisation

Lectures with PowerPoint slides are presented to students. Problem solving in traditional way are
combined with demonstrative virtual labs (experiments) and physics java applets, for a better
understanding of physical principles and applications in medicine. Video clips and animations are shown
to students and proved to be especially helpful when discussing notions such as blood flow, radiation-
matter interaction, biomechanics. The students found these very useful. However, the students were not
motivated to follow actively the online part of communication. This was mainly due to the fact that it was
not obligatory to follow the online activities. The poor internet access, the technical issues with e-mail
accounts affected the low usage of the electronic platform. Also the level of difficulty of biophysics (as it
is not considered directly connected to their professional competences) and not very user-friendly
interface of browsing the platform in mobile devices, made students not very fond of using this platform.
But still, using LearningKey created a good experience for the lecturer in order to use it in other study
programs and courses in the future.
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P05-3. Inclusion in education, 2021/22

REPORT

In the framework of the project: “Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this Masters course is modified by using new methods and tools.

Name of the University “Eqrem Cabej” University , Gjirokastér

Name of the study programme Professional master in teaching for special education

Name of the course Inclusion in education

Level of the study 1%t semester, Professional Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Prof. asoc. Dr. Mimoza Carka

E-mail of the professor in charge mcarka@uogj.edu.al

Methods * which are used in the course Knowledge clips, interactive video, group work

Tools* which are used in the course PowerPoint, Virtual Laboratory

Name of modernised teaching units Limited ability. Different Ability.Inclusion in education.
Involvement of children. Integration of children.
Identification of needs. Intervention with educational
projects. Social inclusion. Projects for life

Number of students 45

The methods/tools used in the course modernisation

This course was also entirely modernized through contemporary methods, teaching and learning
methods used in the Sciences of Education. The methods and tools acquired during the trainings
organized in the framework of TECOMP by the European partners, have been attached to these
experiences. Through the virtual laboratory, students find case studies and analyze them, relying not
only on information and documents on education for inclusiveness at a national but also international
level. More specifically, the chapter about "Difficulties and challenges of inclusion in higher education"
in the issues of constructivism in the new concepts of limited abilities, is supported from a historical,
social and educational perspective, seeing that it is a challenge not only for the inclusion of people with
limited ability in pre-university education but also their inclusion in higher education. All these
approaches have been considered in a creative way by student groups, giving ideas and opinions on how
to act in a more practical way to ease the difficulties and challenges in this global world by including and
using all the tools learned during our trainings. The course's final group project was redesigned by
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detailing the students' roles and responsibilities during the collaborative work. Students evaluation (and
self-check) was improved by adding to the projects instruction a detailed rubric.
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P0O5-4. PROBABILITY AND STATISTICS 2021/22

REPORT

Strengthening Teaching Competences

in Natural and Mathematical Sciences

Co-funded by the
Erasmus+ Programme
of the European Union

In the framework of project :“ Strengthening Teaching Competences in Higher Education in
Natural and Mathematical Sciences” this BSc course is modified by using new methods and

tools.

Name of the University

University of Gjirokastra

Name of the study programme

Bachelor in ELEMENTARY SCHOOL TEACHERS

Name of the course

THEORY AND PROBLEMS IN PHYSICS

Level of the study

2ND SEMESTER, BACHELOR

Type of the course (elective/obligatory)

OBLIGATORY

Professor in charge

ANTUELA SINANI

E-mail of the professor in charge

asinani@uogj.edu.al

Methods * which are used in the course

POWERPOINT, ANIMATIONS, PROBLEM SOLVING,
INDIVIDUAL AND GROUP WORK, QUIZES

Tools* which are used in the course

GOOGLE FORMS

Name of modernised teaching units

PROBLEM SOLVING MODELS

Number of students

15

The methods/tools used in the course modernisation

The course of Probability and Statistics has proven time to have some very challenging topics. Especially
abstract topics such as probability space, Normal Distribution and Law of Large numbers can puzzle students
of the first year of Bachelor. Therefore, several online tools and methodological techniques were used in
order to overcome students’ difficulties. PowerPoint Presentation were used during teaching, and
animations used as a homework, to watch and be prepared for the next lesson.

In this course, assignments required both individual and collaborative work. Rubrics were used in both cases
to evaluate students. Google Forms were used to test students’ knowledge with short quizzes .
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Report on the modernized courses at “Fan S. Noli” University

in Korgé

New teaching materials related to selected lectures are published at LearningKey platform for the
following modernized Bachelor and Master courses at the University of Korgé.

P0O6-1. History of the development of mathematical thought
P06-2. Mathematical analysis 2

P06-3. Methodology of teaching mathematics
P06-4. Probability and Statistics

P0O6-5. Algebra 2

P06-6. Mathematics in secondary education
P06-7. MATLAB

P06-8. Discrete Mathematics

P06-9. Cryptography

P06-10.

P0O6-11. General Physics 2

P06-12. Physics 2
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PO6-1. History of the development of mathematical thought

2020/2021

REPORT

In the framework of the project: “Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this Master course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korcé

Name of the study programme Teachers in mathematics, physics and informatics

Name of the course History of the development of mathematical
thought

Level of the study 4"t semester, Professional Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Prof. Dr. Lorenc Ekonomi

E-mail of the professor in charge lekonomi@unkorce.edu.al

Methods * which are used in the course PowerPoint, Knowledge clips, interactive video,
group work

Tools* which are used in the course mind maps, Animaker, Edpuzzle, study.com, rubric

Name of modernised teaching units The beginning of the first mathematical concepts,

Number of students 35

The methods/tools used in the course modernisation
In the case of this course, almost all teaching units were modernized. 2020- 2021 was Albanians first full
academic where all the courses were taught entirely online. Since then PowerPoint presentations, video
clips, animations have been adapted as teaching methods in all lectures. Edpuzzle, Animaker and other free
online applications were used with this regard. The videos posted in LearningKey were used not only to
explain the lesson, but also to provoke discussions with the students.

Another change made was turning this course’s final task into a group project. Students were divided in
groups of 5 students that worked together on a topic and at the end submitted a research paper. For
evaluating said papers, rubrics were used. The next step, will be adding presentation of the results of the
task in class. Also a new rubric that includes the presentation performance in the students’ evaluation will
be designed.
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& History of the Development of Mathematical Thought
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Name of the subject: History of the Development of Mathematical Thought

Name of the study programme: Teacher in mathematics, physics and informatics

Level of the study (BSc/MSc/PhD): Master

Elective or obligatory: Obligatory

ECTS: 2

Number of students: 35

Professor in charge: Prof. Dr. Lorenc Ekonomi

E-mail of professor in charge: lekonomi@unkorce.edu.al

Name of the lecture that is/will be modernized: The begining of the first mathematical concepts
W The beginning of the first mathematical concepts
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P06-2. Mathematical Analysis 2, 2021/22

REPORT

In the framework of the project: “ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Information Technology

Name of the course Mathematical Analysis 2

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Prof. Dr. Lorenc Ekonomi

E-mail of the professor in charge lekonomi@unkorce.edu.al

Methods * which are used in the course PowerPoint, Knowledge clips, interactive videos

Tools* which are used in the course Edpuzzle, GeoGebra

Name of modernised teaching units Multivariate function domain, Limit, Derivative,
Indefinite and definite Integral

Number of students 30

The methods/tools used in the course modernisation

Knowledge clips and interactive videos are used in almost every unit of this course. GeoGebra proved to
be especially efficient when discussing notions such as the domain of multivariate functions and the limit,
derivative and integrals of these functions. The students appreciated how Geogebra helped them with
visualizing different exercises.
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& Mathematical Analysis 2

¥ » Content * Mathand Physics * Mathematical Analysis 2

Name of the subject: Mathematical Analysis 2

Name of the study programme: Information Technology
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS:5

Number of students: 30

Professor in charge: Lorenc Ekonomi

E-mail of professor in charge: lekonomi@unkorce.edu.al

Name of the lecture that is/will be modernized: Multivariate function’'s domain, Limit, Derivative, Nondefinite and Definite
Integral for multivariate functions

¥ Limit of multivariate functions

2 » Content » Math and Physics » Mathematical Analysis 2 » Limit of mult

Lecture (Obligatory literature)
Limiti.pdf

Additional materials

~»
Watch Later  Share

*» Limits are...weird...for muiti-variable functions | Limits along paths ©
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P06-3. Methodology of teaching mathematics methodology,

2021/22

REPORT

In the framework of the project: “Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this Masters course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgcé

Name of the study programme Teachers in mathematics, physics and informatics

Name of the course Methodology of teaching mathematics

Level of the study 3" semester, Professional Master

Type of the course (elective/obligatory) Obligatory

Professor in charge Dr. Eljona Milo

E-mail of the professor in charge emilo@unkorce.edu.al

Methods * which are used in the course Videoclips, Interactive clips, collaborative work

Tools* which are used in the course Openshot, Edpuzzle, animaker, mind maps,
Kahoot, rubrics

Name of modernised teaching units Entire course,(especially use of IT in teaching
mathematics)

Number of students 35

The methods/tools used in the course modernisation

This course was also entirely modernized. What makes this course special is that new tools, such as
Edpuzzle and Kahoot, were not only used during teaching, but also became the focus of a couple of
lectures. More specifically the chapter about of “The use of IT in teaching mathematics” now includes all
the tools learned during our trainings.

The course’s final group project was redesigned by detailing the students’ roles and responsibilities during
the collaborative work. Students evaluation (and self-check) was improved by adding to the projects
instruction a detailed rubric.
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Name of the subject: Methodology of Teaching Mathematics

Name of the study programme: Teachers in mathematics physics and informatics
Level of the study (BSc/MSc/PhD): Master

Elective or obligatory: Oblizatory

ECTS: 3

Number of students: 35

Professor in charge: Eljona Milo

E-mail of professor in charge: emilo@unkorce.edu.al

MName of the lecture that is/will be modernized: Entire course

¥ Perdorimi i animacioneve ne mesimdhenien e matematikes

#® » Content » Math and Physics » Mathematics Methodology » Perdorimi i animacioneve ne mesimdhenien e matematikes & 2

Hyrje

Par shumé vite, edukatorst e mésuesve, dhe veganérisht edukatorét e matematikés, kang mbrojtur perdorimin e ariefakteve t& prakiikés né edukimin dhe zhwillimin profesional 12
mésuesve PEr t& rritur arsimimin & mésuesve t& ardhsh&m t& matematikés, shumé programe dhe edukatoré mésues pérdorin punén e studentéve oze videot né klasg me synimin
pért€ ndihmuzar mésuesit & ardhshém 18 reflektojng mbi dinamikén e kl 2s8s dhe t& menduzrit dne t8 reénit e regngsve individuzlisht ose kolektivisht. Duke pérdorur mjetet e
znimacionit, ne mund t€ bashkojmé mendimin e nuénésve dhe artefzkiet e klasés s& bashlou pér 1€ krijuzr skenars pér zhvillimin efektiv profesional t& mEsussve t& matematikés,

MjE nga mundésité e pErdorimit 18 animadoneve shté aftésia pért& krijuar njé video né klasé (bazuar né kérkime) pa pengesat e shumta g& hasim kur pErpigemi t& incizojmé njé
klzsé t& rregullt (=ig Eshié marrjz & lejes ngz IRE, distriktet shkollore dhe prindérit). Pasi pérdoruesi 1€ kapercejé kurbén e t8 mésuarit 18 mjeteve t& autorizimit, mund & jets
kursim kohe. MEvend g t2 kérkojmé video né internet ose 18 Almojmé njé klzse 18 vErtetg ne mund 1€ krijojmé nj& skenzr me synime specifike per nevojat tonz t8 veganta t&
zhwillimit profesional. Disa kufizime t& animacioneve jané se ato jané rezliste, por jo “reale”. Zér dixhital ose veté filmat vizatimoré mund t2 jené shpérgendrues dhe zbatimi i
dialogut mund t& jet& i kufizuar. ME poshté, ne ndajmé disa nga mjetet e autorit t&€ animacionit, burimet dhe lidhjet me disz animacione t& krijuara pér edukimin e mésuesve té
matematikés.

Mulecisle

HOWTO

ANIMATE YOU™S

MATH LESSON

Shemins



o TeComp

|/ &

Strengthening Teaching Competences
in Higher Education
in Natural and Mathematical Sciences

Hapésira probabilitare

Co-funded by the
Erasmus+ Programme
of the European Union

S Animaler



o TeComp . .
‘» Strengthening Teaching Competences Co-funded by the
B\ in Higher Education Erasmus+ Programme

. . . f the rope i
in Natural and Mathematical Sciences of the European Union

P06-4. Probability and Statistics 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Information technology

Name of the course Probability and Statistics

Level of the study 2" semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Dr. Eljona Milo

E-mail of the professor in charge emilo@unkorce.edu.al

Methods * which are used in the course Knowledge clips, animations, interactive video
Flipped Classroom, collaborative work.

Tools* which are used in the course PowerPoint, Camtasia, Edpuzzle, Google Forms,
rubrics

Name of modernised teaching units Probability space. The normal Distribution
probabilities. Law of large numbers.

Number of students 30

The methods/tools used in the course modernisation

The course of Probability and Statistics has proven time and time again to have some very challenging
topics. Especially abstract topics such as probability space, Normal Distribution and Law of Large numbers
can puzzle students of the first year of Bachelor. Therefore, several online tools and methodological
techniques were used in order to overcome students’ difficulties. PowerPoint Presentation were used
during teaching, and animations used as a homework, to watch and be prepared for the next lesson.

In this course, assignments required both individual and collaborative work. Rubrics were used in both cases
to evaluate students. Google Forms were used to test students’ knowledge with short quizzes .
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® » Content » Math and Physics » Probability and Statistics

Name of the subject: Probability and Statistics

Name of the study programme: Information Technology
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 6

Number of students: 30

Professor in charge: Eljona Milo

E-mail of professor in charge: emilo@unkorce.edu.al

Name of the lecture that is/will be modernized: Probability space. The normal distribution. Law of Large numbers.

¥ Hapesira probabilitare
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P06-5. Algebra 2, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgcé
Name of the study programme Mathematics- Informatics, Mathematics Physics
Name of the course Algebra 2

Level of the study 2"d semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge Denisa Kafazi

E-mail of the professor in charge dkafazi@unkorce.edu.al

Methods * which are used in the course Videoclips, interactive videos, rubrics
Tools* which are used in the course Edpuzzle, Kahoot

Name of modernised teaching units Matrices, Determinants

Number of students 15

The methods/tools used in the course modernisation

Edpuzzle interactive videos proved to be the most useful throughout the entire course. These videos
helped the students to get familiarized with the different algorithms that are explained in this course.
Especially, when it comes to matrices and their determinant.

These videos combined with periodical Kahoot quizzes helped students to gain confidence in solving the
exercises.

& Algebra2
Name of the subject: Algebra 2
Name of the study programme: Mathematics-Physics
Level of the study (BSc/MSc/Pnly: BSc

Elective or obligatory: Obligatory

ECTS:S

Number of students: 15

Protessor in charge: Denisa Katazi

E-mail of professor in charge: dkafazi@unkorce edu.al

Name of the lecture that is/will be modernized: Matrices and Determinants
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P06-6. Mathematics in secondary education, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural and
Mathematical Sciences” this Masters course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Teacher in mathematics, physics and informatics

Name of the course Mathematics in secondary education

Level of the study 2"d semester, Professional Mater

Type of the course (elective/obligatory) Obligatory

Professor in charge Denisa Kafazi

E-mail of the professor in charge dkafazi@unkorce.edu.al

Methods * which are used in the course Interactive videos, animations, collaborative work,
rubrics

Tools* which are used in the course Edpuzzle, Animaker, mind maps, rubrics, Forms
ect.

Name of modernised teaching units Mathematic disciplines in secondary education,
end of course project

Number of students 35

The methods/tools used in the course modernisation

This course is taught with first year students of the Master’s degree. Including interactive videos during
most of the lectures changed them for the better. They helped with teaching the theory quicker and more
efficiently and made possible to dedicate more time to discussing real and interesting examples and
situations regarding the lesson. Mind maps were a common homework given to the students to
summarize their acquired knowledge. Forms was used a tool to perform short quizzes.

The most important change was made to final course project (presented below), which was redesigned
to include the lessons learned by the professor during her TeComp training. Rubrics were created to
evaluate students both individually and as a group.
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‘# » Content » Math and Physics ¥ Mathematics in secondary education

Name of the subject: Mathematics in secondary education

Name of the study programme: Teacher in mathematics and computer science
Level of the study (BSc/MSc/PhD): Master

Elective or obligatory: Obligatory

ECTS:6

Number of students: 35

Professor in charge: Denisa Kafazi

E-mail of professor in charge: dkafazi@unkorce.edu.al

Name of the lecture that is/will be modernized: Mathematics disciplines in secondary education, and end of course proje

W DETYRE KURSI

S ¢ Conteat » Math seud Phytics » Mathumathcs in secondary aducation ® DETYRE KURS!
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P06-7. MATLAB, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Mathematics- Informatics, Mathematics- Physics

Name of the course MATLAB

Level of the study 4 semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge MSc. Silvja Cobani

E-mail of the professor in charge scobani@unkorce.edu.al

Methods * which are used in the course Knowledge clips, animations, interactive video,
collaborative work, Flipped Classroom

Tools* which are used in the course PowerPoint, Openshot, Edpuzzle, Google Forms,
Microsoft Stream, Canvas, rubrics

Name of modernised teaching units MATLAB m-files, Inline and anonymous functions,
Function files, Debugging In MATLAB

Number of students 20

The methods/tools used in the course modernisation

MATLAB is a course that has evolved a lot during these past few years. Animations have become common
practice during lectures, besides common PowerPoint short clip tutorials. PowerPoint and OpenShot were
the two tools used to create the different animated videos. Microsoft Stream and Microsoft Forms were
used to create and assign interactive videos as homework to students. This method was the most popular
among the students.

The aforementioned tools, helped introduce to the students to Flipped Classroom, and made the
experience easier for them.

The course ends with a final project. This project was redesigned thanks to the knowledge gained during
the trainings. Specifically, the project was divided in two phases, each ending with the professor giving
feedback to the students on the work done thus far. To present their work, students were encouraged to
use Canvas.

Students’ evaluation was improved by adding rubrics as a tool that also helped with students’ self-
evaluation and peer evaluation.
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& MATLAB

#® » Content » Math and Physics » MATLAB

MName of the subject: MATLABE

Name of the study programme: Mathematics- Informatics
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS: 2

Mumber of students: 20

Professor in charge: Silvja Cobani

E-mail of professor in charge: scobani@unkorce.edu.al

Name of the lecture that is/will be modernized: MATLAB m-files, Inline and anonymous functions, Functions, Debugging In
MATLAE

¥ Funksionet inline dhe anonymous

# » Content » Mathand Physics » MATLAB * Finksionet inline dhe anonymous

Short tutorial

Please click to watch Tutorial
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P06-8. Discrete Mathematics, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Information Technology

Name of the course Discrete mathematics

Level of the study 1%t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge MSc Silvja Cobani

E-mail of the professor in charge scobani@unkorce.edu.al

Methods * which are used in the course Knowledge clips, animations, interactive video

Tools* which are used in the course PowerPoint, Camtasia, Edpuzzle, Google Forms,
mind maps

Name of modernised teaching units Complex Numbers

Number of students 30

The methods/tools used in the course modernisation

This course is taught to first year students of the Information Technology Study Program. Thus, the
professor has always been interested in making this course as much “IT friendly” as possible. Edpuzzle and
animated videos using pre- prepared PowerPoint presentations and Camtasia proved to be the right way
to go. These methods were introduced in the chapter of complex numbers, and were well received by the
students.

Google Forms was used to test students’ knowledge with short quizzes, and mind maps was used at the
end of the chapter to summarize the concepts and to discuss with the students, providing examples.
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# » Content » Math and Physics * Discrete Mathematics

Name of the subject: Discrete Mathematics

Name of the study programme: Information Technology
Level of the study (BSc/M5c/PhD): BSc

Elective or obligatory: Obligatory

ECTS:5

Number of students: 30

Professor in charge: Silvia Cobani

E-mail of professor in charge: scobani@unkorce.edu.al

Name of the lecture that is/will be modernized: Complex numbers

W Trajta trigonometrike e numrit kompleks

® ) Cantent » Math and Physics » Discrete Mathematics » Traits trigonometrike & tumrit knmaisks
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P06-9. Cryptography, 2021/22

REPORT

In the framework of project :“ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgcé

Name of the study programme Mathematics -Informatics, Information Technology

Name of the course Cryptography

Level of the study 5th semester, Bachelor

Type of the course (elective/obligatory) Elective

Professor in charge Dr. Blerina Celiku

E-mail of the professor in charge bceliku@unkorce.edu.al

Methods * which are used in the course Knowledge clips, animations, interactive videos,
collaborative work

Tools* which are used in the course Camtasia Studio, PowerPoint, Edpuzzle, Microsoft
Stream, Canvas, rubrics

Name of modernised teaching units An Introduction to Cryptool platform; Basic
transformations in SPN (Substitution Permutation
Network; AES and its features;

Number of students 30

The methods/tools used in the course modernisation

The course of Cryptography is focused mainly on coding theory with basic ciphers and afterward with
modern algorithms that are in use nowadays; their features and transformations. Cryptool is a new
platform that helps students to understand the cryptographic ciphers, algorithms and mechanisms. In this
course the professor involved new methods of teaching and learning. The students to whom the course
is intended for are in the 3™ year of Bachelor studies; and they are almost familiar with digital and online
learning environments (Google Classroom, MS Teams). During the course the professor has chosen some
topics to teach them in a different and more understandable way; using knowledge clips as tutorials,
posters, animations and rubrics. Several tools to create animations and tutorials for specific lecture topics.
After the theoretical explanation of the algorithm (SPN), the professor defined the properties,
transformations and the structure of this cryptographic network. The students were introduced to the
tools to program (coding) and the animation of this structure in PowerPoint. This presentation of SPN, the
tutorial about Cryptool in Camtasia, the “AES features” clip in Edpuzzle and some quizzes that were
applied during the lectures were very helpful for the students and also challenging for other topics to be
modernized in the future.
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Name of the subject: Cryptography

Name of the study programme: Information Technology
Level of the study (BSc/MSc/PhD}: BSc

Elective or obligatory: Elective

ECTS: 3

Number of students: 30

Professor in charge: Blerina Celiku

E-mall of professor in charge: beeliku@unkorce.edu.al

Name of the lecture that is/will be modernized: An introduction to Cryptool platform. Basic trasformations ir

its features.
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P06-10. General Physics 2, 2021/22

REPORT

In the framework of the project: “ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University

“Fan S. Noli” University , Korgé

Name of the study programme

Information Technology

Name of the course

General Physics 2

Level of the study

25 semester, Bachelor

Type of the course (elective/obligatory)

Obligatory

Professor in charge

MSc. Esmeralda Guligani

E-mail of the professor in charge

eguligani@unkorce.edu.al

Methods * which are used in the course

Knowledge clips, interactive videos, Flipped
Classroom

Tools* which are used in the course

Animaker, Edpuzzle, Forms

Name of modernised teaching units

Graphic representation of the electric field. The
electric field of charges. Electrical Potential Energy

Number of students

30

The methods/tools used in the course modernisation
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This course is taught to University freshmen, with General Physics 1 as a prerequisite. The course has
been improved by giving students as a homework to watch either knowledge clips, or Edpuzzle Videos..
Forms were also used to test the students. These tools also facilitated experimenting with Flipped
classroom method. So the next step will be to “flip the classroom” on a few more lectures.

& General Physics 2 l

e )

Name of the subject: General Physics 2

Name of the study programme: Information Technology
Level of the study (ESc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS:5

Number of students: 30

Professor in charge: Esmeralda Guligani

E-mail of professor in charge: eguligani@unkorce.edu.al

Name of the lecture that is/will be modernized: Graphic representation of the electric field. The electric field of charges,
Electrical Potential Energy

W Graphic representation of the electric field.

2 » Contant ¥ Msth and Physics ¥ General Physics 2 » Graphic representation of the electric field
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REPORT

In the framework of the project: “ Strengthening Teaching Competences in Higher Education in Natural
and Mathematical Sciences” this BSc course is modified by using new methods and tools.

Name of the University “Fan S. Noli” University , Korgé

Name of the study programme Mathematics- Informatics, Mathematics Physics

Name of the course Physics 2

Level of the study 25t semester, Bachelor

Type of the course (elective/obligatory) Obligatory

Professor in charge MSc. Esmeralda Guligani

E-mail of the professor in charge eguliqani@unkorce.edu.al

Methods * which are used in the course Knowledge clips, interactive videos, Flipped
Classroom

Tools* which are used in the course Animaker, Edpuzzle, Forms

Name of modernised teaching units Basics of the molecular theory — kinetics of the
matter. Aggregate states and transformations of
the matter

Number of students 15

The methods/tools used in the course modernisation

This course is taught to University freshmen, with Physics 1 as a prerequisite. The course has been
improved by giving students as a homework to watch either knowledge clips, or Edpuzzle Videos.. Forms
were also used to test the students. These tools also facilitated experimenting with Flipped classroom
method. So the next step will be to “flip the classroom” on a few more lectures
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Name of the subject: Probability and Statistics

Name of the study programme:Mathematics Informatics
Level of the study (BSc/MSc/PhD): BSc

Elective or obligatory: Obligatory

ECTS:5

Number of students: 15

Professor In charge: Esmeralda Guligani

E-mail of professor in charge: egullqani@unkorce.edu.al

Name of the lecture that is/will be modernized: Basics of the molecular theory - kinetics of the matter. Aggregate states and
transformations of the matter

¥ Basics of the molecular theory - kinetics of the matter

® » Content » Math and Physics » Physics 2 » Basics of the molecular theory - kinetics of the matter
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