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Anotacia témy dizertacnej prace:

Ziakovo pochopenie fyzikalnych pojmov ajavov je moiné overovat prostrednictvom kvalitativnych Gloh a ich
fyzikalnej interpretacie. Schopnost vhodne pouzit najdélezitejsie argumenty, spravne ich usporiadat do uceleného
vykladu fyzikalneho pojmu alebo javu sd znakmi zruénosti argumentovat. V ramci dizertactnej prace bude
analyzovany obsah kurzov konceptualnej fyziky. Doktorand spracuje tematicky roztriedeny subor kvalitativnych
uloh aich ozrejmenia na Urovni stredoskolskej fyziky. Pre ucitelov fyziky vytvori kurz kontinualneho vzdeldvania,
ktorym poskytne zakladné vychodiska a materidly pre aplikaciu kvalitativnych uloh vo vyucbe fyziky na strednej
Skole. Na vybranej vzorke Ziakov gymnazii bude skimany rozvoj zruénosti argumentovat a Uroven Zziackeho
konceptudlneho porozumenia vybranych fyzikalnych pojmov a javov.
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[2] Aina, Jacob. (2017). Investigating the Conceptual Understanding of Physics through an Interactive
Lecture- Engagement. Cumhuriyet International Journal of Education-CIJE. 6. 82-96.

[3] Price, Edward & Goldberg, Fred & Robinson, Steve & McKean, Michael. (2016). Validity of peer grading
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The student's understanding of physics concepts and phenomenon can be verified through qualitative tasks and
their physics interpretation. The ability to appropriately use the most important arguments, to correctly organize
them into a comprehensive explanation of a physics concept or phenomenon are signs of the skill of arguing. The
content of conceptual physics courses will be analyzed as part of the dissertation. The doctoral student will process
a thematically sorted set of qualitative tasks and their clarification at the level of high school physics. For physics
teachers, he will create a education course, which will provide basic starting points and materials for the application
of qualitative tasks in the teaching of physics at the secondary school. The development of the ability to argue and
the level of the student's conceptual understanding of selected physical terms and phenomena will be investigated
on a selected sample of high school students.
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Anotacia témy dizertacnej prace:
Kazdorocne su v Turnaji mladych fyzikov (TMF) rieSené zaujimavé a z pohladu Skolskej fyziky netradi¢né fyzikalne
problémy. Pri ich rieSeni si Ziaci rozSiruju vedomosti a rozvijaju sposobilosti vedeckej prace. Spracovaniu uloh sa
venuju iba na niekolkych Skoldch v ramci volnocasovych aktivit. VyrieSené ulohy ako aj systém ich prezentovania,
oponovania a recenzovania ziakmi ponukaju obrovsky potencial pre skolské fyzikalne vzdeldvania. Hlavnym ciefom
dizertacnej prace je implementovat vybrané tlohy TMF do vyu€by na strednej skole formou laboratérnych merani.
Ulohou doktoranda(ky) bude pre jednotlivé tematické celky uciva fyziky na gymnéziu vybrat dlohy rie$ené
v predchadzajucich roénikoch TMF. Pri vybere uloh cielene sledovat rozvoj spdsobilosti vedeckej prace Ziaka.
Vybrané ulohy adaptovat do podoby riadeného badania a pripravit k nim pracovné listy a metodiky pre ucitelov.
Didaktickym experimentom na vybranych skolach overit vhodnost ich zaradenia do vyucby a po pilotnom overeni
finalizovat didaktické materialy k jednotlivym laboratérnym meraniam.

Literatura:
[1] J. Hendl, Kvalitativni vyzkum: zakladni teorie, metody a aplikace, 2nd ed. Prague, Czech Republic, 2008,
ISBN 978-80-7367-485-4.
[2] Z. Kluiber, "TvUrci ndboj tloh turnaje mladych fyzikd," Ed. Scio me multa nescire, no. 28, MAFY Hradec
Kralové, Czech Republic, 2005.
[3] I. Martchenko, "Preparation to the Young physicist's tournament," [Online]. Available at: ww.iypt.org
[4] K. Murcia, "Re-thinking the Development of Scientific Literacy Through a Rope Metaphor," in Research in
Science Education, vol. 39, no. 2, 2008.
Each year there are interesting and unconventional problems solved within the Young Physicists Tournament (YPT).
Students solving these problems develop their knowledge and inquiry abilities. There is a limited number of schools
involved into the competition within afternoon activities. The problems as solved by students who present and
discuss their research project changing the roles of presenter, opponent and reviewer. This system offers great
opportunities to implement some elements also in regular physics education. The main goal of the thesis is to
implement selected YPT into upper secondary school level in the form of laboratory exercises. The PhD student is
expected to select problems for specific topics that are suitable for development of inquiry skills, adapt them into
the guided inquiry level and design educational materials both for students and teachers. Consequently, the
pedagogical research will be designed to test the developed activities and materials at schools.
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Anotacia témy dizertacnej prace:

Predndskova forma vyucby je Standardne dominantne zastlipena vo vysokoskolskej priprave Studentov. Avsak s
postupnou implementaciou reformy vzdelavania sa pripravenost Studentov na naro¢ny prechod na vysokoskolsky
spbsob vzdeladvania vyrazne zniZuje. Tato situdcia vold po zmendch vo vzdeldvani, predovsetkym v dvodnych
kurzoch studia fyziky na univerzite, ktoré su pre Uspesné pokracovanie Studia klicové. Tieto zmeny smeruju k
vacsiemu zastupeniu interaktivnych metdd vyucby, ktoré by mali ¢iasto¢ne nahradit transmisivne metddy
vzdeldvania. Dizertac¢nd prdca je zamerana na analyzu pripravenosti Studentov na Studium fyziky na univerzite,
pripravu aktivit, vhodnych k zaradeniu do Uvodnych kurzov fyziky zaloZzenych na interaktivnych metédach vyucby,
ich implementaciu do vzdeldvania a analyzu efektivity ich zaradenia.
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[1] L. Dvorak and V. Koudelkova, Eds., Proceedings ICPE-EPEC 2013 Conference, Aug. 5-9, 2013, Prague, Czech
Republic, MATFYZPRESS Publisher, 2013. [Online]. Dostupné na: http://www.icpe2013.org/proceedings
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John Wiley and Sons, 2004.

[3]R. J. Beichner et al., "The Student-Centered Activities for Large Enrollment Undergraduate Programs (SCALE-
UP) Project," [Online]. Available at: http://www.per-central.org/document/ServeFile.cfm?I1D=4517

[4] E. F. Redish, Teaching Physics with the Physics Suite, John Wiley and Sons, 2003. ISBN 978-0-471-39378-8

[5] P. Laws et al., Physics with Video Analysis, Vernier Software and Technology, 2009, ISBN 978-1-929075-11-9.

At University level there are mostly traditional teaching methods based on lectures used. However, after the

implementation of curriculum reform there is a significant decrease in the level of knowledge and skills of students

entering University. The current situation calls for changes in education, concerning the first physics courses that

students take part, in particular. These changes should lead to higher students” engagement in their own learning

by implementing interactive methods even during the lectures shifting the traditional way of teaching to more

active learning environment. The thesis is aimed at the analysis of students’ level of understanding and skills before

they start their University study, development of activities based on interactive approach, their implementation

and analysis of their efficiency.
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Anotacia témy dizertacnej prace:

Formativne hodnotenie predstavuje jeden z najefektivnejsich spésobov ako ovplyvriovat vysledky vzdelavacieho
procesu. Formativne hodnotenie je zamerané na poskytnutie okamZitej spatnej vazby s ciefom podporit Ziacke
ucenie. Cielom dizertacnej prace je analyzovat dostupné nastroje formativneho hodnotenia a posudit moznosti ich
implementacie pre podporu ucenia vo fyzike. Dizertant v rdmci realizdcie prace navrhne subor ndastrojov
formativneho hodnotenia pre badatelské aktivity, ktoré budd cielene a systematicky zaclenené do Struktury
badatelsky orientovanej vyucby tak, aby dochadzalo k postupnému rozvijaniu pochopenia fyzikalnych pojmov a
javov ako aj zrucnosti realizovat skimanie a k rozvijaniu samostatnosti a zodpovednosti v procese ucenia. Efektivitu
navrhnutého modelu overi pedagogickym vyskumom.

Literatura:

[1] P. Black and P. Wliliam, “Assessment and classroom learning,” Assessment in Education: Principles, Policy
& Practice, vol. 5, no. 1, pp. 7-74, 1998. [Online]. Available at:
https://doi.org/10.1080/0969595980050102

[2] E. Etkina, A. Karelina, S. Murthy, and M. Ruibal-Villasenor, “Using action research to improve learning and
formative assessment to conduct research,” Phys. Rev. St Phys. Educ. Res, vol. 5, p. 010109, 2009.

[3] W. Harlen, “Assessment & Inquiry-Based Science Education: Issues in Policy and Practice,” Global Network
of Science Academies (IAP) Science Education Programme (SEP), 2013. [Online]. Available at:
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Formative assessment is one of the most effective educational interventions to influence students” achievements
in their process of learning. Formative assessment is aimed at providing feedback to assist students” learning. The
main thesis goal is to analyse Available at formative assessment tools and consider their implementation to support
learning in physics. The PhD student is expected to design a set of formative assessment tools for inquiry activities
that will be consistently implemented into the inquiry-based learning scenario in order to develop understanding
as well as inquiry skills so that learners assume more responsibility and become more independent in their own
learning. The effectivity of the designed model will be evaluated by pedagogical research.
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Anotacia témy dizertacnej prace:

Nové digitalne technolégie poslednej dekady, akymi su mobilné zariadenia, cloudova infrastruktura, otvorené data,
umeld inteligencia, decentralizované a socidlne siete, rychlo menia vsetky aspekty nasho beiného Zivota. Tento
vplyv markantne zvyraznila aj celosvetovd pandémia COVID-19 a to aj vratane pohladu na koncepciu fyzikalneho
vzdeldvania. V dizertatnej praci sa bude analyzovat suéasny stav vplyvu danych technoldgii na koncepciu
fyzikdlneho vzdeldvania a to z pohladu zmieSanej vyucby atieZ postavenia fyziky vramci STEM vzdeldvania.
Taziskom dizerta¢nej prace bude vyber a priprava vzdeldvacich aktivit s podporou vhodne zvolenych digitalnych
technolégii pre skimanie a porozumenie fyzikdlnych dejov z vybranej oblasti fyziky. Z vyskumného hladiska bude
hlavnhym ciefom akény vyskum mozZnosti ich implementdcie s naslednou analyzou ich vplyvu na motivéciu a
efektivnost vo vyucbe na strednej a aj na vysokej skole. Uchadza¢ by mal mat skisenosti s modernymi edukaénymi
digitdlnymi technolégiami ako Jupyter, Python, Geogebra a mobilné technolégie z technického, ale aj
pedagogického hladiska, aké ma minimalne absolvent ucitelstva fyziky v kombindcii s inym predmetom.
Literatura:
[1] J. A. GOmez-Pulido, Y. Park, R. Soto, and J. M. Lanza-Gutiérrez, Eds., "Data Analytics and Machine Learning
in Education [Special Issuel," Applied Sciences, vol. 9, no. 4, 2023.
[2] C.C.Johnson, M. J. Mohr-Schroeder, T. J. Moore, and L. D. English, Handbook of Research on STEM
Education. Oxfordshire: Routledge, 2020. ISBN 978-0-367-07562-0.
[3] M. Ramirez and C. R. Buitrago, In-Class Flip: A Student-Centered Approach to Differentiated Learning.
Portland: International Society for Technology in Education, 2022. ISBN 978-1-56484-958-8.
[4] E.T.Stringer and A. O. Aragdn, Action Research. London: SAGE, 2020. ISBN 978-1-5443-5594-8.
[5] C.R.Tucker, The Complete Guide to Blended Learning: Activating Agency, Differentiation, Community, and
Inquiry for Students. Bloomington: Solution Tree Press, 2022. ISBN 978-1-954631-33-5.
[6] W. Xu and F. Ouyang, "The Application of Al Technologies in STEM Education: A Systematic Review from
2011 to 2021," International Journal of STEM Education, vol. 9, no. 1, p. 59, 2022.

Annotation: The past decade's digital technologies, such as mobile devices, cloud infrastructure, open data, artificial
intelligence, and decentralized and social networks, are rapidly changing all aspects of our daily lives, including the
concept of physics education. In addition, the COVID-19 pandemic has further emphasized the significant impact of
these technologies on education, health, and work. This doctoral thesis will analyze the current state of the
influence of these technologies on physics education, focusing on the blended learning approach and the role of
physics within STEM education. The core of this thesis is the selection and preparation of educational activities
supported by carefully selected digital technologies to help students to examine and understand physical
phenomena in a particular area of physics. From a research perspective, the main goal is to conduct action research
to explore the possibilities of implementing these technologies and analyze their impact on motivation and
effectiveness in teaching at the secondary and tertiary levels. An applicant should have experience with modern
educational digital technologies such as Jupyter, Python and mobile technologies from both technical and
pedagogical perspectives, which are expected at a minimum level of a graduate of teaching physics in combination
with another subject.
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Anotacia témy dizertacnej prace:

Praca je orientovana na didakticky vyskum v oblasti nového kurikula (obsahu a pristupov) do vyucby fyziky
s vyuzitim najnovsich interaktivnych vyu€ovacich metdd a digitdlnych technoldgii. Nové kurikulum by malo viac
odzrkadlovat sucasné vedecké poznanie a technicky pokrok ako tradi¢né. Sicasne by malo podat potrebné zéklady
pre buducich prirodovedcov a inZinierov, ktorych ¢aka rieSenie takych problémov, akymi su dizajn novych vodivych
materialov, rychle datové uloziska s vysokou hustotou a pristupovou rychlostou, nové komunikaéné technoldgie,
nanoveda a nanotechnoldgie, alternativne zdroje energii, kvantové pocitace, pocitacovy dizajn lieciv, Ci
modelovanie extrémne komplexnych systémov zahrfiujicich klimatické a geofyzikalne javy. TaZiskom préce
doktoranda bude Studium, vyber a priprava vzdeldvacich aktivit s podporou experimentov v oblasti fyziky
mikrosveta. Z pohladu vyskumu bude hlavnym cielom vyskum moZnosti implementacie nového obsahu v oblasti
fyziky mikrosveta do uc¢ebnych osnov s naslednou analyzou vplyvu a efektivnosti zvolenych metdd a technolégii.
Uchadza¢ by mal mat isté skdsenosti s technoldgiou Jupyter notebookov, modelovanim v Geogebre a zakladmi
modernej fyziky, najma Feynmanovym priestoro¢asovym pristupom ku kvantovej fyzike a Einsteinovou tedriou
relativity.
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Annotation: The thesis is focused on physic education research in the new curriculum (content and approaches) in
teaching physics using the latest interactive teaching methods and digital technology. The new curriculum should
more reflect the current scientific knowledge and technological progress as traditional. At the same time, it should
provide the necessary foundation for future natural scientists and engineers, who will be working on such problems
as the design of new conductive materials, data storage of high density and access speed, new communications
technologies, nanoscience and nanotechnology, alternative energy sources, quantum computers, computer drug
design, and modelling of complex systems involving extreme climatic and geophysical phenomena.

The work of a Ph.D. student will be concentrated on a study, selection, and preparation of educational activities in
physics of the microworld, supported by experiments. The main goal will be the research dealing with the
implementation of the new content in the micro-world physics in the school curriculum with subsequent analysis
of the impact and effectiveness of selected methods and technologies.
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The applicant must have some experience in Jupyter technology, Geogebra modelling, and fundamentals of
modern physics, especially Feynman’s spacetime approach to quantum physics and Einstein’s theory of relativity.
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