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Abstract. This paper represents a preface to the Proceedings of the XII International
Conference on Mathematics, Science and Technology Education (ICon-MaSTEd 2020) held at
the Kryvyi Rih State Pedagogical University, Ukraine, 15-17 October 2020. Background
information and the organizational structure of the meeting, and acknowledgements of the
contributions of the many people who made the conference a success are presented.

1. Background

The International Conference on Mathematics, Science and Technology Education (ICon-MaSTEd) is
a peer-reviewed international conference, which covers research on mathematics, science and
technology education, along with technology-enhanced learning, including blended learning,
E-learning, ICT-based assessment, mobile learning etc.

Since 2001, ICon-MaSTEd is the premier interdisciplinary forum for social scientists,
academicians, researchers, professionals, policy makers, postgraduate students and practitioners to
present their latest research results, ideas, developments, and applications. There is urgent general
need for principled changes in mathematics, science and technology education elicited by promising
theories, models, tools, services, networks and communications.

The background theme for this ICon-MaSTEd installation was “How learning technology changes
science education in the 2020+ era”.

The rapid spread of the coronavirus that causes COVID-19 has change conference organization. In
Ukraine, the Ministry of Healthcare is advising people to prepared for disruptions to daily life that will
be necessary if the coronavirus spreads within communities. On March 11, 2020, the Cabinet of
Ministers of Ukraine introduced a nationwide quarantine in connection with a pandemic, and all public
events in the country have been canceled. As the conference organizers, in the current crisis we had to
make a rational decision regarding the paper presentations: a) cancel this year conference and put
presentations online; b) postpone the conference to an indefinite time in the vague future; c) change
dates to Fall 2021; d) merge conferences of this and next year; ) allow the mixed participation, both
real and virtual.

It seems the last choice is safe and rational, so we decided not to change ICon-MaSTEd 2020 dates
and give to participants the possibility to make a real presentation using ICT augmentation. Therefore,
the XII International Conference on Mathematics, Science and Technology Education (ICon-MaSTEd
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2020) took place 1517 October, 2020 at the Kryvyi Rih State Pedagogical University, Ukraine. The
format was hybrid, a mix of face-to-face and online participation.

There were 110 submissions selected. Each submission was reviewed by at least 4, and on the
average 4.1, program committee members. The committee decided to accept 76 papers.

Due to quarantine restrictions, we offer the in-person talk option only to the local conference
organizers and participants. Unfortunately, all conference participants from overseas should present
their talks only online. Despite travel restrictions and health issues, more than 230 attendees from 10
countries are joined to ICon-MaSTEd 2020 using Google Meet. The conference featured plenary,
invited and contributed talks in a wide number of subject areas: Mathematics Education, Biology
Education, Chemistry Education, Physics Education, Astronomy Education, Earth Science Education,
Computer Science and Computer Science Education, Integrated Science Education, Technology
Education, and Educational Technology.

The presentation slots were defined as follows:

e plenary talks (30 min): 20 min presentation, 10 min question answering and discussion,
e other talks (20 min): 15 min presentation and 5 minutes question answering and discussion.

The full program with video record of talks is available at https://easychair.org/smart-
program/ICHTML2020/About.html where details of the 2 plenary sessions and 24 parallel sessions,
usually headed by one or more invited presentations.

2. ICon-MaSTEd 2020 program committee

e Assoc. Prof. Leon A. Abdillah, Associate Professor of Computer Science, Department of
Information Systems, Universitas Bina Darma, Palembang, Indonesia,
leon.abdillah@yahoo.com

e Tufan Adiguzel, Bahcesehir University, Turkey, tufan.adiguzel@es.bau.edu.tr

e Alokhina Tetiana, Leading researcher of the Section of geology and environmental problems
of ore deposits, State Scientific Institution “Center for Problems of Marine Geology,
Geoecology and Sedimentary Ore Formation National Academy of Sciences of Ukraine”,
Kryvyi Rih, Ukraine, Alohkina@gmail.com

e Dr. Svitlana Amelina, Doctor of Education, Professor, Head of the Department of Foreign
Philology and Translation, National University of Life and Environmental Sciences of
Ukraine, Kyiv, Ukraine, svetlanaamelina@ukr.net

e Dmytro Antoniuk, Assistant Professor of the Department of Software Engineering, Zhytomyr
Polytechnic State University, Zhytomyr, Ukraine, dmitry antonyuk@yahoo.com

e Prof. Dr. Vitalina Babenko is Professor (Full) of International E-commerce and
Hotel&Restaurant Business Department, V. N. Karazin Kharkiv National University
(Ukraine), Dr. Sci. (habil) in Economics, PhD in Technical Sciences,
vitalinababenko(@karazin.ua

e Prof. Spencer A. Benson, (retired) born 1951, PhD 1978, University of Chicago, Genetics,
sbenson@eii-consulting.com

e Dr. Liudmyla Bilousova, Full Professor, Independent researcher, Kharkiv, Ukraine,
lib215@gmail.com

e Dr. Ankur Singh Bist is currently working as Chief Al Scientist at Signy Advanced
Technology, India, ankur1990bist@gmail.com

e Dr. Nelio Bizzo, Full Senior Professor of Science Education, Faculty of Education, University
of Sdo Paulo and Institute of Enviromental, Chemical and Pharmaceutical Sciences, Federal
University of Sdo Paulo, both in the metropolitan area of Sdo Paulo, Brazil, bizzo@usp.br and
bizzo@unifesp.br

e Dr. Olga Bondarenko, Candidate of Pedagogical Sciences, Associate Professor, Department
of Economic and Social Geography and Methods of Teaching, Kryvyi Rih, Kryvyi Rih State
Pedagogical University Kryvyi Rih, Ukraine, bondarenko.olga@kdpu.edu.ua
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e Dr. Mark Bosin, Dr. Sci. in Physics and Mathematics, Professor, the Head of the Department
of Mathematics and Physics of Municipal Establishment “Kharkiv Humanitarian-Pedagogical
Academy” of the Kharkiv Regional Council (Kharkiv, Ukraine), markbosin40@gmail.com

e Lada Valentynivha Breskina, Associate Professor of the Department of Applied
Mathematics and Informatics (The Faculty of Physics and Mathematics), South Ukrainian
National Pedagogical University named after K. D. Ushynsky: Odesa, Ukraine,
breskina@pdpu.edu.ua

e Dr. Oleksandr Burov, Dr.Sc., Leading Researcher, Institute of Information Technology and
Learning Tools, National Academy of Educational Sciences of Ukraine, ayb@iitltl.gov.ua

e Dr. Viktoriia Buzko, Teaching-Educational Association No. 6 “Specialized Secondary
School of I-1II Grades”, Kropyvnytskyi, Ukraine, vika.buzko@gmail.com

e Dr. Chun-Yen Chang, Chair Professor, Director of Science Education, Professor of the
Graduate Institute of Science Education and the Department of Earth Sciences, National
Taiwan Normal University (NTNU), Taiwan, changcy@ntnu.edu.tw

e Dr. Roman Danel, researcher at Department of Mechanical Engineering, Faculty of
Technology, Institute of Technology and Businesses (VSTE) in Ceské Budg&jovice, Czech
Republic; assistant at Department of Applied Informatics, Faculty of Economics, VSB-
Technical university of Ostrava, Czech Republic; visiting professor at WSG Bydgoszcz,
Poland, danel@rdanel.cz

e Prof. Dr Tetiana M. Derkach, Chair of Professional Education in Technologies and Design,
Professor at the Department of Industrial Pharmacy at Kyiv National University of
Technologies and Design, Kyiv, Ukraine, derkach.tm@knutd.edu.ua

e Dr. Vladimir Eremeev, Bogdan Khmelnitsky Melitopol State Pedagogical University,
Ukraine, evs1938@gmail.com

e Ing. Helena Fidlerova, Ph.D., a senior researcher at the Slovak University of Technology in
Bratislava, Faculty of Materials Science and Technology in Trnava, Institute of Industrial
Engineering and Management, Slovakia, helena.fidlerova@stuba.sk

e Dr. Nataliia Franchuk, Associate Professor of Theoretical Foundations of Informatics,
National Pedagogical Dragomanov University, Kyiv, Ukraine, n.p.franchuk@npu.edu.ua

e Dr. Alexey Galuza, Professor of Applied Mathematics, Department of Computer
Mathematics and Data Analysis, National Technical University “Kharkiv Politechnic
Institute”, Kharkiv, Ukraine, Oleksii.Haluza@khpi.edu.ua

e Dr. Irina Georgescu, Lecturer of Computational Intelligence, Department of Informatics and
Economic Cybernetics, Bucharest University of Economics, Bucharest, Romania,
irina.georgescu(@csie.ase.ro

e Dr. J Paul Gibson, lecturer in computer science, at Telecom Sud Paris (Institut
Polytechnnique de Paris IPP), paul.gibson@telecom-sudparis.eu

e Dr. Olena Glazunova, Professor of ICT in Education, Department of Information
Technologies, National University of Life and Environmental Sciences of Ukraine,
o-glazunova@nubip.edu.ua

e Dr. Liudmyla Gryzun, Full Professor of Information System Department at Simon Kuznets
Kharkiv National University of Economics, Ukraine, Lgr2007@ukr.net

e Dr. Yasemin Giilbahar, Professor of Computer Education and Instructional Technologies
(CEIT), Ankara University, Ankara, Turkey, gulbahar@ankara.edu.tr

e Dr. Vita Hamaniuk, Professor of German, Literature and Didactics, Department of German,
Literature and Didactics, Kryvyi Rih State Pedadogical University, Kryvyi Rih, Ukraine,
vitana65@gmail.com

e Dr. Inna Herasymenko, Cherkasy State Technology University, Ukraine,
i.gerasimenko@chdtu.edu.ua
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e Dr. Roman Horbatiuk, Professor of Vocational Education, at the Department of Mechanical
Engineering and Transportation of Ternopil National Pedagogical University named after
Volodymyr Hnatiuk, Ternopil, Ukraine, gorbaroman@gmail.com

e Dr. Olena Hrybiuk, Institute of Information Technologies and Learning Tools of the NAES
of Ukraine, Ukraine, olenagrybyuk@gmail.com

e Dr. Pavlo Hryhoruk, Professor of Department of Automated Systems and Modeling in
Economics of Khmelnytskyi National University, Khmelnytskyi, Ukraine, violete@ukr.net
and hryhoruk@khnu.km.ua

e Dr. Valerii Hrytsenko, Professor, Department of Automation and Computer-Integrated
Technologies, Bohdan Khmelnytsky = National University, Cherkasy, Ukraine,
grytsenko@vu.cdu.edu.ua

e Dr. Andrii latsyshyn, Senior Researcher, Department of Civil Protection and Innovation,
State Institution “The Institute of Environmental Geochemistry of National Academy of
Sciences of Ukraine” and Senior Researcher (in combination), Department of Mathematical
and Econometric Modeling, G.E. Pukhov Institute for Modelling in Energy Engineering of
NAS of Ukraine, Kyiv, Ukraine, iatsyshyn.andriy@gmail.com

e PhD Anna latsyshyn, Senior Researcher, Department of Civil Protection and Innovation,
State Institution “The Institute of Environmental Geochemistry of National Academy of
Sciences of Ukraine”, Kyiv, Ukraine, annal3.00.10@gmail.com

e Dr. Oleksii Ignatenko, deputy director of research, Institute of Software Systems NAS
Ukraine, Kyiv, Ukraine, o.ignatenko@gmail.com

e Dragos Daniel Iordache, scientific researcher 2nd degree in the "Systems and Applications
for Society" department of ICI Bucharest and university lecturer at the Faculty of Psychology
and Educational Sciences from University of Bucharest, Romania, dragos.iordache@ici.ro

e Dr. Filiz Kalelioglu is an Associate Professor in the Faculty of Education at Baskent
University, Turkey, filizk@baskent.edu.tr

e Dr Michail Kalogiannakis is an Associate Professor of the Department of Preschool
Education, University of Crete and an Associate Tutor at School of Humanities at the Hellenic
Open University, Greece, mkalogian@uoc.gr

e Christos Kaltsidis, ICT Teacher, PhD Candidate at Democritus University of Thrace, Greece,
ckaltsid@mbg.duth.gr

e Dr. Myint Swe Khine, Adjunct Professor of Education, Curtin University, Perth, Australia,
dr.mkhine@gmail.com

e Dr. Rola Khishfe, American University of Beirut, Lebanon, rk19@aub.edu.lb

e Dr. Arnold Kiv, Professor-Researcher in the Department of Materials Engineering, Ben-
Gurion University of the Negev, Israel, kiv.arnold20@gmail.com

e Dr. Oleksandr Kolgatin, Professor of Informatics, Department of Information Systems,
Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine,
kolgatin@ukr.net

e Elena Komarova, Dr. of Pedagogical Sciences, Immanuel Kant Baltic Federal University,
Institute of Living Systems, Kaliningrad, Russia, komaroval978@mail.ru

e Valerii Kontsedailo, Product Owner and Head of Product at Easygenerator, The Netherlands,

e valerii.kontsedailo@gmail.com

e Tetiana Kramarenko, Associate Professor of the Department of Mathematics and Methods
of its Teaching, Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine,
kramarenko.tetyana@kdpu.edu.ua

e Olha Kravchenko, Senior Lecturer of Department of Chemistry and Methods of its Teaching,
Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine, gluschenkoo@ukr.net
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e Dr. Vladyslav Kruhlyk, Professor of Department of Computer Science and Cybernetics,
Bohdan Khmelnytsky Melitopol State Pedagogical University, Melitopol, Ukraine,
vladyslav.kruhlyk@gmail.com

e Dr. Milan Kubiatko, Assistant professor at Department of Biology and at Centre for
Promotion of Science Education at Faculty of Science, J. Jan Evangelista Purkyné University
in Usti nad Labem, Czech Republic, mkubiatko@gmail.com

e Volodymyr Kukharenko, Professor of Technical Cryophisics Department, National
Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraine,
kukharenkovn@gmail.com

e Dr. Amruth N Kumar, Professor of Computer Science, Ramapo College of New Jersey,
Mahwah, NJ, USA, amruth@ramapo.edu

e Dr. Andrey Kupin, Professor, Head of the Department of Computer Systems and Networks,
Kryvyi Rih National University, Kryvyi Rih, Ukraine, kupin@gmail.com

e Dr. Olha Kuzmenko, Flight Academy of the National Aviation University, Ukraine,
kuzimenko12@gmail.com

e Dr. Nataliia Kuzmina, National Dragomanov Pedagogical University, Ukraine,
n.m.kuzmina@npu.edu.ua

e Olena Kuzminska, Professor of Department of Information Systems and Technologies,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine,
0.kuzminska@nubip.edu.ua

e Dr. Vitalii Lapinskyi, Institute of Pedagogy of the NAES of Ukraine, Ukraine,
vit_lap@ua.fm

e Olena Lavrentieva, Full Professor, Professor of the Department of Innovative Technologies
in Pedagogy, Psychology and Social Work, Alfred Nobel University, Dnipro, Ukraine,
lavrenteva.o@duan.edu.ua

e Dr. Norman G. Lederman, Distinguished Professor, Department of Mathematics and Science
Education, Illinois Institute of Technology, Chicago, IL, USA, ledermann@jiit.edu

e Prof. Ilya Levin, Professor of the School of Education, Tela Aviv University, Israel,
ilial @tauex.tau.ac.il

e Ph.D. Nadiia Lobanchykova, the Dean of the Faculty of Information and Computer
Technology, assistant professor Department of computer engineering and cybersecurity at the
Zhytomyr Polytechnic State University, Zhytomyr, Ukraine, lobanchikovanadia@gmail.com

e Prof. Olena Lokshyna, Dr. Sc., Head of the Department of Comparative Education, Institute
of Pedagogy of the National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine,
luve2001@hotmail.com

e Oksana Lytvyn, Candidate of Physical and Mathematical Science, Senior Researcher, Head
of the Chair of Computer Science and Mathematics, Faculty of Informational Technology and
Management, Borys Grinchenko Kyiv University, Kyiv, Ukraine, o.lytvyn@kubg.kiev.ua

e Dr. Svitlana Lytvynova, Deputy Director for Research, Institute of Information Technologies
and Learning Tools of NAES of Ukraine, Kyiv, Ukraine, s.h.lytvynova@gmail.com

e Dr. Nataliia Maksyshko, Doctor of Economic Sciences, Professor, Head of Department of
Economic Cybernetics, Professor, Zaporizhzhia National University, Zaporizhzhia, Ukraine,
maxishko@ukr.net

e Svitlana Malchenko, Candidate of Physical and Mathematical Sciences, Associate Professor
of Astrophysics and methodics of teaching astronomy, Department of Phisycs, Kryvyi Rih
State Pedagogical University, Kryvyi Rih, Ukraine, malchenko.svitlana@kdpu.edu.ua

e Dr. Mykhailo Medvediev, Assistant Professor of Computer Science, School of Information
Technologies and Engineering, ADA University, Baku, Azerbaijan, mmedvediev@ada.edu.az
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e Ph. D. Oleksandr Merzlykin, Senior Lecturer, Department of Computer Science and Applied
Mathematics Department, Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine,
avm(@ccjournals.eu

e Liliia Midak, Candidate of chemical sciences, Associate Professor at the Department of
Environmental Chemistry and Chemical Education, Vasyl Stefanyk Precarpathian National
University, [vano-Frankivsk, Ukraine, lilia.midak@gmail.com

e Prof. Franko Milano, former Professor of Medical Physics at University of Florence (Italia)
actually is visiting professor at Riga Technical University Riga Latvia, Chulalongkorn
University Bangkok, Thailand and Zhytomyr Polytechnic  State  University,
franco.milano.unifi@gmail.com

e Ph. D. Iryna Mintii, associate professor of Computer Science, Department of Computer
Science and Applied Mathematics, vice dean of Faculty of Physics and Mathematics, Kryvyi
Rih State Pedagogical University, Kryvyi Rih, Ukraine, irina.mintiy@kdpu.edu.ua

e Dr. Natalia Moiseienko, Associated professor of Computer Science and Applied Mathematics
Department, Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine,
n.v.moiseenko@gmail.com

e Mattia Monga, Associate Professor, Department of Computer Science Universita degli Studi
di Milano, Milan, Italy, mattia.monga@unimi.it

e Andrii Morozov, Candidate of Technical Sciences (PhD), Associate Professor, Department of
Computer Science, Zhytomyr Polytechnic State University, Zhytomyr, Ukraine,
morozov(@ztu.edu.ua

e Dr. Nataliia Morze, Corresponding Member of National Academy of Pedagogical Sciences
of Ukraine, Professor of Borys Grinchenko Kyiv University Department of Computer Science
and Mathematics, Borys Grinchenko Kyiv University, Kyiv, Ukraine, n.morze@kubg.edu.ua

e Ranesh Kumar Naha, University of Tasmania, Australia, raneshkumar.naha@utas.edu.au

e Tetyana Gennadiivna Nazarenko, Head of the Department of Geography and Economics of
the Institute of Pedagogy of the National Academy of Pedagogical Sciences of Ukraine,
Doctor of Pedagogical Sciences, Doctor of Philosophy (Professor), Professor,
geohim@ukr.net

e Pavlo Nechypurenko, Associate Professor of Department of Chemistry and Methods of its
Teaching, Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine,
acinonyxleo@gmail.com and acinonyxleo@kdpu.edu.ua

e PhD, Docent of Science (Engineering) Tatyana Nikitchuk, Head of the Department of
Biomedical Engineering and Telecommunications, Zhytomyr Polytechnic State University,
Zhytomyr, Ukraine, tnikitchuk@ukr.net

e Yulia Nosenko, Leading Researcher, Department of Cloud-Oriented Systems of Education
Informatization, Institute of Information Technologies and Learning Tools of NAES of
Ukraine, Kyiv, Ukraine, nosenko-y@ukr.net

e Dr. Laima Okuneviciute Neverauskiene, Vilnius Gediminas Technical University,
Lithuanian Social Research Centre, Lithuania, laima.okuneviciute@dsti.lt

e Vasyl Oleksiuk, PhD (pedagogical sciences), associate professor of the Department of
Computer Science and Teaching Techniques, Ternopil Volodymyr Hnatiuk National
Pedagogical University, Ternopil, Ukraine, oleksyuk(@fizmat.tnpu.edu.ua

e DSc, Kateryna Osadcha, Professor, Department of Computer Science and Cybernetics,
Bogdan Khmelnitsky Melitopol state pedagogical university, Melitopol, Ukraine,
okp@mdpu.org.ua

e Dr. Viacheslav Osadchyi, Professor of Department of Computer Science and Cybernetics,
Bogdan Khmelnitsky Melitopol state pedagogical university, Melitopol, Ukraine,
poliform55@gmail.com
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e Dr. Maria Rita Otero, National Scientific and Technical Research Council & National
University of Central Buenos Aires, Argentina, masamotero@gmail.com

e Dr. Liubov Panchenko, Professor at the Department of Sociology, National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine,
lubov.felixovna@gmail.com

e Dr. Stamatios Papadakis, Postdoc researcher, Department of Preschool Education,
University of Crete, Greece, stpapadakis@uoc.gr

e Larysa Petrenko, Habilitated doctor, Doctor of Pedagogical Sciences, Department of
vocational and higher education of the University of Educational Management, Kyiv, Ukraine,
laravipmail@gmail.com

e Dr. Tetiana Pidhorna, Professor of Department of Informational Technologies and
Programming, National Pedagogical Dragomanov  University, Kyiv, Ukraine,
t.v.podgorna@npu.edu.ua

e Olga Pinchuk. Deputy Director for Scientific Experimental Work, Leading Researcher, PhD
(in Pedagogics), Senior Researcher in the field of information and communication
technologies in education, Institute of Information Technologies and Learning Tools of the
NAES of Ukraine, Ukraine, opinchuk@iitlt.gov.ua

e Dr. Oleg Pursky, Professor of Computer Science and Information Systems, Head of
Department of Computer Science and Information Systems, Kyiv National University of
Trade and Economics, Kyiv, Ukraine, Pursky O@ukr.net

e Dr. Sergiy Rakov, Ukrainian Center for Education Quality Assessment, Ukraine,
rakov_s@ukr.net

e Dr. Natalya Rashevska, PhD, Kryvyi Rih National University, Ukraine, nvr1 701 @gmail.com

e Dr. Anna Rybak, Ph.D. in pedagogy, coordinator of the Centre for Creative Learning of
Mathematics, Faculty of Mathematics, University of Bialystok, Biatystok, Poland,
a.rybak@uwb.edu.pl

e Iryna Salnyk, Doctor of Pedagogical Sciences, Professor, Head of Department of Physics and
Methods of Teaching, Volodymyr Vynnychenko Central Ukrainian State Pedagogical
University, Kropyvnytskyi, Ukraine, isalnyk@gmail.com

e Ph. D. Vasyl M. Savosko, Associate Professor, Department of Botany and Ecology, Kryvyi
Rih State Pedadogical University, Kryvyi Rih, Ukraine, savosko1970@gmail.com

e Dr. Zarema Seidametova, Professor, Chair of Applied Informatics Department, Fevzi
Yakubov  Crimean  Engineering-Pedagogical ~ University, = Simferopol, = Crimea,
z.seydametova@gmail.com

e Tetiana Selivanova, Senior Lecturer of Department of Chemistry and Methods of its
Teaching, Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine,
vitro090@gmail.com

e Aleksandr Semenov, Head of the Department of Biology, Ecology and Teaching Methods,
Samara State University of Social Sciences and Education, Samara, Russia, alals@yandex.ru

e Dr. Serhiy Semerikov, Professor of Computer Science and Educational technology, Kryvyi
Rih State Pedagogical University, Ukraine, semerikov@gmail.com

e Dr. Yevhenii Shapovalov, Chief specialist in Ministry of Digital Transformation of Ukraine
and Researcher in National Center “Junior Academy of Science of Ukraine”, Ukraine,
sjb@man.gov.ua and shapovalov@thedigital.gov.ua

e Ph.D. Svitlana Shokaliuk, Associate Professor of Theory and Methodic Educational of
Computer Science, Department of Computer Science and Applied Mathematics, Kryvyi Rih
State Pedagogical University, Kryvyi Rih, Ukraine, shokalyuk15@gmail.com

e Dr. Yaroslav Shramko, Professor of Logic and Philosophy, Department of Philosophy,
Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine, shramko@rocketmail.com
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e Dr. Mariya Shyshkina, Head of Department of Cloud-based Systems for Education
Informatization of the Institute of Information Technologies and Learning Tools of the
National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine, shyshkina@iitlt.gov.ua

e Dr. Vladimir N. Soloviev, Head of the Department of Computer Science and Applied
Mathematics, Kryvyi Rih State Pedagogical University, Ukraine, vnsoloviev2016@gmail.com

e Oleg Spirin, Doctor of Pedagogy, Full Professor, Corresponding Member of the National
Academy of Pedagogical Science of Ukraine, Vice Rector for Research and Digitalization of
the University of Educational Management, Kyiv, Ukraine, oleg.spirin@gmail.com

e Docent Tetiana Starova, Associate Professor at the Department of Chemistry and Methods of
its Teaching, Faculty of Natural Sciences, Kryvyi Rih State Pedagogical University, Kryvyi
Rih, Ukraine, simaneneko@ukr.net and t.starova@kdpu.edu.ua

e Viktoriia Stoliarenko, PhD, Associate Professor of Department Chemistry and Methods of
its Teaching, Kryvyi Rih State Pedagogical University, Ukraine, v.stoliarenko@kdpu.edu.ua

e Dr. Andrii Striuk, Ph.D., Head of Simulation and Software Engineering department of
Kryvyi Rih National University, Kryvyi Rih, Ukraine, andrii.striuk@knu.edu.ua

e Dr. Oksana Strutynska, Vice-Dean of Scientific Work and International Activities of the
Faculty of Informatics, Associate Professor of the Department of IT and programming,
National Pedagogical Dragomanov University, Kyiv, Ukraine, o.v.strutynska@npu.edu.ua

e (andidate of Technical Science Inna Suhoniak, Head of Computer Science Department in
Zhytomyr Polytechnic State University, Zhytomyr, Ukraine, isugonyak@gmail.com

e Prof. Sergei Sumatokhin, Moscow City University, Russia, ssumatohin@yandex.ru

e Dr. Myroslav Syvyi, Professor of Geography, Department of Geography and Methods of
Teaching, Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine,
syvyjm@ukr.net

e Dr. Vitor Duarte Teodoro, Associate Professor of Education, Institute of Education,
Lusofona University, Lisbon, Portugal, vdt@fct.unl.pt

e PhD. Viktoriia Tkachuk, associate Professor, Department of Professional and Social-
Humanitarian Education, Kryvyi Rih National University, Kryvyi Rih, Ukraine,
viktoriya.tkachuk@gmail.com

e Dr. Vera Toktarova, Mari State University, Russia, toktarova@yandex.ru

e Dr Iryna Mykolaivna Trubavina, Doctor of Pedagogical science, Professor of the
Department of Social and Humanitarian Disciplines of the National Academy of the National
Guard of Ukraine, of the Department of General pedagogics and pedagogic of High education,
H. S. Skovoroda Kharkiv National Pedagogical University, Ukraine, trubavina@gmail.com

e Dr. Yurii Tryus, Professor of Applied Mathematics, Department of Computer Science and
System Analysis, Cherkasy State Technological University, Cherkasy, Ukraine,
tryus@chdtu.edu.ua

e Dr. Maria Umryk, associated professor of the Department of Theoretical Basics of
Informatics, Director of the Center for Digital Educational Technologies of National
Pedagogical Dragomanov University, Kyiv, Ukraine, m.a.umryk@npu.edu.ua

e Dr. Mayank Vahia, Narsee Monjee Institute of Management Studies, India,
mnvahia@gmail.com

e Dr. Tetiana Vakaliuk, professor, professor of the department of Software Engineering,
Zhytomyr Polytechnic State University, Zhytomyr, Ukraine, tetianavakaliuk@gmail.com

e Dr. Nataliia Valko, DSc in Educational Sciences, PhD of Physics and Mathematic Sciences,
Department of Informatics, Software Engineering and Economic Cybernetics, Kherson State
University, Kherson, Ukraine, valko@ksu.ks.ua

e Nataliia Veretennikova, PhD, candidate of social communication, assistant of the
Department of Information Systems and Networks, Lviv Polytechnic National University,
Lviv, Ukraine, nataver19@gmail.com
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Dr. Kateryna Vlasenko, Professor of Maths, Department of Mathematics and Modeling,
Donbas State Engineering Academy, Kramatorsk, Ukraine, vlasenkokv(@ukr.net

Nataliia P. Volkova, Doctor of Pedagogy, Professor, Head of the Department of Innovative
Technologies in Pedagogy, Psychology and Social Work, Alfred Nobel University, Dnipro,
Ukraine, npvolkova@yahoo.com

Tetiana Voloshyna, associate professor of Department of Information Systems and
Technologies, National University of Life and Environmental Sciences of Ukraine, Ukraine,
t-voloshina@nubip.edu.ua

Dr. Cevat Yaman, Associate Professor of Environmental Engineering, Imam Abdulrahman
Bin Faisal University, Dammam, Saudi Arabia, cyaman@iau.edu.sa

Dr. Olga Yaroshenko, Full Member (Academician) of the National Academy of Educational
Sciences of Ukraine, Professor, Chief Researcher of the Department of Integration of Higher
Education and Science of the Institute of Higher Education of the National Academy of
Educational Sciences of Ukraine, Kyiv, Ukraine, yaroshenko o@ukr.net

Dr. Yuliia Yechkalo, Associate professor, Department of Physics, Kryvyi Rih National
University, Kryvyi Rih, Ukraine, uliaechk@gmail.com

Natalia Zhytienova, Doctor of Pedagogical Sciences, Professor Department of Design,
H.S.Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine

Natalia Zhytienova, Doctor of Pedagogical Sciences, H. S. Skovoroda Kharkiv National
Pedagogical University, Ukraine, melennaznv@gmail.com

3. Proceedings overview

3.1. Mathematics Education
This section was presented by 9 talks:

the article of Myroslav 1. Zhaldak et al [75] discusses some use of cloud technology in
mathematical calculations using Remote Desktop Ulteo OVD,

Dmytro Y. Bobyliev et al in the article [6] analyzes experience of implementing the courses
Mathematical Analysis and History of Mathematics for future Mathematics teachers in the
system of managing electronic academic courses at Kryvyi Rih State Pedagogical University,
Istvan Lénart in the article [29] discuss the educational project called Comparative Geometry,
the article of Valerii I. Kuz’mich et al [25] deals with issues of the metric geometry basics,
Anna Rybak in the article [51] describe the experience of Young Explorer's Club as the
environment where students can discover knowledge by making experiments,

the article of Marina G. Drushlyak et al [10] reveals the issue of the appropriateness of
training pre-service mathematics teachers to use the techniques of mnemonics in professional
activities,

Kateryna V. Vlasenko et al in the article [71] looks into the issue of online-training of master
students, majoring in Mathematics for internship in technical universities,

article of Kateryna V. Vlasenko et al [70] considers the issue of developing motivational and
value-orientated readiness of Math students at teacher training universities for implementing
educational innovations,

the article of Tetiana Kramarenko et al [23] considers the issue of developing motivational and
value-orientated readiness of Math students at teacher training universities for implementing
educational innovations.

3.2. Biology Education
This section was presented by 2 talks:

the Elena V. Komarova’s article [21] is dedicated to the problem of true and pseudoreplication
of a biological experiment, in particular in the educational process,



ICon-MaSTEd 2020 IOP Publishing
Journal of Physics: Conference Series 1840(2021) 011001  doi:10.1088/1742-6596/1840/1/011001

e Vasyl Savosko et al in the article [52] show the experience of introducing into modern
biological education methods of predictive modeling which are based on relevant factual
material.

3.3. Chemistry Education
This section was presented by 2 talks:

e Tetiana M. Derkach in the article [9] analyse the typical mistakes in the learning of the
university course of inorganic chemistry, determine the origin of misconceptions and estimate
the effectiveness of the use of computer simulations to correct false chemical concepts,

e Liliia Midak et al in the article [35] shown the benefits of study chemical disciplines, applying
the augmented reality for the upcoming chemistry teachers, as far as the visualisation of the
demonstration material in the 3D helps students understand various processes and phenomena,
the structure of chemical compounds and the mechanisms of their correlation in a better way.

3.4. Physics Education
This section was presented by 2 talks:
e the article of Oleksandr A. Konoval et al [22] deals with the theoretical analysis of the
traditional approaches to electrodynamics teaching,
e Oleg I. Pursky et al in the article [49] presents a computational method for studying the
thermal conductivity of molecular crystals that can be used in the educational course of
condensed matter physics.

3.5. Astronomy Education
The method of astronomy homework organization in order to increase students’ cognitive activity is
described by of Svitlana Malchenko in the article [33].

3.6. Earth Science Education
This section was presented by 2 talks:
e the article of Thor Kholoshyn et al [19] is devoted to the problem of incorporation geographic
information systems (GIS) in world school practice,
e the article of Petro G. Pihulevskyi et al [44] provide the information on the number of
earthquakes in Kryvyi Rih and their parameters for the period 2007-2018.

3.7. Computer Science and Computer Science Education
This section was presented by 19 talks:

e the article [11] presents the novel turmite-based cryptography algorithm has been designed
and implemented by Liliia Fadieieva et al,

e the conceptual and mathematical models of the agents’ knowledge potential redistribution
considering their constituent components are constructed in the article [42] of Volodymyr V.
Pasichnyk et al,

e the main idea of the article [74] authored by Pavlo V. Zahorodko is to identify the possibility
of achieving, if not quantum supremacy, then at least a quantum advantage when solving
machine learning problems on a quantum computer,

e the main aim of the article [31] authored by Nadiia Lobanchykova et al is the creation of
information technology for mobile (of rapid deployment) security systems of the area
perimeter,

e the article of Andrii Tkachuk et al [63] describes the gravity acceleration sensor (GAS)
design, the technical characteristics of which provide an increase in the static transfer constant
of the GAS, the ability to determine the current static transfer constant of the GAS, reducing
the level of noise effects in the output signal of GAS,
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e in the article of Igor Puleko et al [48] is described a software model that allows you to study
the statistical characteristics of mobile networks,

e the article of Varvara Chernenko et al [8] deals with the development of a web application on
forecasting the dynamics of prices in the residential sector of Ukraine,

e the use of augmented reality-enabled scenarios in cybersecurity teaching is proposed by Yuriy
Skorenkyy et al in the article [58] to respond to new requirements for the rapid adoption of
new technologies and profound knowledge of cybersecurity issues by professionals,

o the article [39] authored by Viacheslav V. Osadchyi et al reviews publications on the topic of
augmented reality in STEM education, describes the concept of augmented reality, the
analysis of augmented reality technologies is carried out, which are adapted to the teaching of
natural and mathematical disciplines,

e the article of Dmytro S. Shepiliev et al [56] deals with applying augmented reality in the web
environment to solving the task of development the career guidance quests,

e Iryna S. Zinovieva et al in the article [76] analyzes various publications of scientists on the
training of future IT specialists and the features of training programming using online
simulators,

e the article of Olena G. Glazunova et al [14] summarizes the results of a pedagogical study
involving 29 expert students who study Computer Science and Software Engineering and used
cloud service for GitHub collaborative I'T development projects,

e the subject of the article [43] authored by Maksym Pavlenko et al is the formation of
communication and teamwork skills of future IT-specialists, using project technology in
teaching the administration of computer systems and networks,

o the article [4] reports Nadiia R. Balyk’s et al experience of implementing educational projects
in a computer modelling course offered to the students majoring in “Secondary Education
(Computer Science)” at Ternopil Volodymyr Hnatiuk National Pedagogical University,

e the aim of the article [5] authored by Liudmyla Bilousova et al is to depict the functionality of
the authors’ mobile Android application “Petri Nets Tool-Kit”, and to specify facilities and
examples of its using for mastering modelling by students,

e the article of Vladyslav S. Kuznetsov et al [26] gives an overview of issues arising in
connection with the organization and conduct of the course “Computer game development” in
the master’s program 014.09 Secondary education (Informatics),

e Yuriy V. Tryus et al in the article [67] substantiates the necessity and expediency of using the
dual form of education in training specialists in the field of information technology in
technical universities of Ukraine, interprets the concept of “dual education” from various
sources, including UNESCO documents and the Law of Ukraine "On Education", analyzes
some international experience of using dual study in higher education, in particular in
Germany, considers the tasks to be solved for successful implementation of the dual form of
higher education in Ukraine, and the main stages of this implementation for the period up to
2023,

e Nadiia S. Ponomareva in the article [47] emphasis that the teacher of mathematics should be
capable for effective professional activity in a rapidly changing technology, educational
paradigms and catastrophic educational disruptions, such as the current COVID-19 pandemic,

e the article of Serhiy O. Semerikov et al [53] is an attempt to rethink the concepts of
“methodic” and “methodologic / methodical system” as basic to educational technology.

3.8. Integrated Science Education
This section was presented by 4 talks:
e the article of Pavlo P. Nechypurenko et al [38] analyzes the experience of implementing an
integrated course “Science” in schools of Ukraine,
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the article of Leila Sultanova et al [60] considers the problem of the development of soft skills
of teachers of Physics and Mathematics in higher educational institutions in the process of
certification training in the system of postgraduate pedagogical education of Ukraine,

the article of Svitlana Bodnar et al [7] highlights the problem of introducing integrated
teaching the students majoring in economics in the educational process of Ukrainian tertiary
non-linguistic schools,

the article of Anna V. latsyshyn [17] considers factors that are influencing formation of
scientists image especially: availability to inform scientist or scientific organization about the
registration, scientometric indices, use of global identifiers to improve accuracy in calculating
indicators, publication of papers in journals with high impact factor, publications in resources
that provide visibility in global information space, involvement in global communications
system, level of competence.

3.9. Technology Education
This section was presented by 5 talks:

the purpose of article authored by George Abuselidze et al [1] is to investigate the impact of
artificial intelligence on business education based on the experience of the world and
particularly, in Georgia,

the purpose of article [54] authored by Larysa M. Sergeieva et al is to substantiate the model
of quality management of training of competitive specialists in professional (vocational
technical) education taking into account the identified factors affecting the quality of training
and contradictions that need to be resolved in the process of training and experimental
verification of its effectiveness,

the article of Valentyna Radkevych et al [50] discloses the peculiarities of developing
professional competence in professional training teachers,

the experience of application of methods of problem-based and project-based learning in the
training of future engineers for the light industry is presented in the article [57] by Yana V.
Shuhailo et al,

the article of Viacheslav Holovnia et al [15] describes the analysis of computer-aided
manufacturing systems introduction for the control program machines preparation with the
numerical control into the technical students’ educational process.

3.10. Educational Technology
This section was presented by 30 talks:

the article of Natalya Yaremenko et al [73] deals with multimodal learning strategies aimed at
transferring philological knowledge using ICT,

the article of Oksana Babakina et al [2] is devoted to the urgent topic of using new modern
information technologies in lessons in general and in the Ukrainian language lessons in
particular,

the article of Larysa Kupchyk et al [24] deals with the concept of student-centred Personal
Learning Environment in the context of higher education, which is used as a means of
transforming foreign language learning and teaching practices,

Iryna Shavkun and other authors of article [55] search the solution to the practical tasks of the
contemporary education characterized by the increasing role of individual work in
implementation of ICT at the lessons and in the independent work, the development of new
principles, strategies and methods of teaching within the framework of integrated learning,

the article of Roman M. Horbatiuk et al [16] deals with the results of experimental work
concerning the educational environment formation that is focused on the foreign language
training of future energy engineering students,
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e the article of Nataliia P. Volkova et al [72] addresses the issue of developing and using
students’ workshops in English,

e the article of Svitlana V. Symonenko et al [61] deals with the urgent issue of American
English learning for IT-professionals under challenging conditions of the changeable
economic situation in the world,

e to analyse what e-learning modes are used in a particular institution, to measure the efficiency
of distance courses and, further, to suggest the most effective model and the ways of e-
learning integration into a particular HEI according to its needs’ analysis was set up as the aim
of the article [64] authored by Anastasiia Tokarieva et al,

e the article of Liudmyla Bakhmat et al [3] aims at assessing the satisfaction and acceptance rate
of Ukrainian lecturers with online education, as well as indicating problems and benefits they
had singled out,

e the article of Tetiana Vakaliuk et al [68] substantiates the need to develop and implement a
distance course “Cloud technologies in the educational process in quarantine”,

e the relevance of the article [65] authored by Iryna M. Trubavina et al is explained by the
necessity of developing digital competence of teachers of Humanitarian disciplines at the
higher education institutions in the conditions of the quarantine measures to prevent the spread
of COVID-19,

e the relevance of the Iryna M. Trubavina’s et al article [66] relates to the need for continuing
preschool education under quarantine conditions to prevent the spread of COVID-19 by means
of distance technologies and preparation of children for STEAM-education,

e the article of Kateryna Polhun et al [46] highlights the urgency of the problem of introducing
blended learning into the educational process of institutions of higher education and ensuring
the quality of education using the tools of e-learning management system,

o the article of Nataliia P. Franchuk et al [13] considers the use of cloud technologies during
distance learning,

o the article of Iryna K. Pokulyta et al [45] outlines both the potential of gamification and
virtualization of media practices in the educational and further professional activities of a
social worker, and points out the possible dangers of implementing these technologies for
certain categories of people in need,

e in the article of Alla Lobanova et al [32] the actual modern problem that is pervasive minutes
informatization of modern life, including the education system, which is not only positive but
also negative effects on young people,

e Liudmyla V. Kalashnikova et al in the article [18] presents an overview of the main
possibilities of using ICT in applied sociology, as well as the urgent need and importance of
computer training of the students,

o the article of Liubov F. Panchenko et al [41] deals with the problem of PhD student training,

e the article of Mariia P. Leshchenko et al [30] devoted to the digital transformation of
education and science which puts forward new requirements for training of graduate and
doctoral students, in particular for development of informational and analytical competence,

e Arnold Kiv et al in the article [20] discusses the essence of lateral thinking and possible ways
to test it,

e the article of Halyna M. Meshko et al [34] is devoted to the use of information technologies
for pedagogical research aimed at studying the formation of key competencies and learning
outcomes in higher education institutions, in particular, the professional responsibility of
students of technical specialties,

e the article of Viacheslav V. Osadchyi et al [40] analyzes the possibilities of using innovative
AR technologies in the process of developing the hardiness of the future specialist on the basis
of the implementation of competence and subject-personal approach to the introduction of AR
technologies in the educational process in the system of higher education,
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e in article of Olena O. Lavrentieva et al [27] the definition of the educational institution
information and consulting environment has been formulated,

e the article of Andrii V. Morozov et al [36] considers the expediency of developing and using
the electronic environment of a higher education institution,

e Nataliia V. Morze et al in the article [37] highlights e-learning courses as the popular means of
delivering knowledge to students in higher education institutions,

e the article of Vladyslav Ye. Velychko et al [69] looks into the effective use of open electronic
educational resources,

o the article of Lidiia P. Tkachenko et al [62] touches upon the problem of introducing
professionally oriented software products based on ICT into the educational process of
training managers of the hotel, restaurant and tourism business,

e the novelty of the article [59] by Tetiana M. Sobchenko et al lies in determining and analyzing
the levels of formation of innovative competency of students majoring in Philology,

e peculiarities of the usage of the hierarchy analysis method for the making decision on the
choice of the most efficient computer mathematics system used for the preparation of the IT-
sphere specialists are in the focus of the article [12] authored by Anatoliy Fedonuyk et al,

e the article of Evgeniy Lavrov et al [28] describes the problem of awakening the cognitive
activity of students, arising due to revolutionary transformations in teaching technologies.

4. Conclusion

XII instalment of ICon-MaSTEd was organised by Kryvyi Rih State Pedagogical University, Ukraine
(with support of the rector Prof. Yaroslav Shramko), in collaboration with Kryvyi Rih National
University, Ukraine (with support of the rector Prof. Mykola Stupnik), Institute of Information
Technologies and Learning Tools of the NAES of Ukraine (with support of the director Prof. Valeriy
Bykov) and Ben-Gurion University of the Negev, Israel (with support of the rector Prof. Chaim
Hames).

We are thankful to all the authors who submitted papers and the delegates for their participation
and their interest in ICon-MaSTEd as a platform to share their ideas and innovation. Also, we are also
thankful to all the program committee members for providing continuous guidance and efforts taken
by peer reviewers contributed to improve the quality of papers provided constructive critical
comments, improvements and corrections to the authors are gratefully appreciated for their
contribution to the success of the conference. Moreover, we would like to thank the developers of
EasyChair and HotCRP, who made it possible for us to use the resources of this excellent and
comprehensive conference management system, from the call of papers and inviting reviewers, to
handling paper submissions, communicating with the authors, and creating the volume of the
conference proceedings.

Special thanks to session chairs, Professors Olga Bondarenko, Vita Hamaniuk, Svitlana
Malchenko, Iryna Mintii, Pavlo Nechypurenko and Yaroslav Shramko from Kryvyi Rih State
Pedagogical University, Professor Andrii Striuk from Kryvyi Rih National University, Professors
Kateryna Osadcha and Viacheslav Osadchyi from Bogdan Khmelnitsky Melitopol State Pedagogical
University, Professors Andrii Morozov and Tetiana Vakaliuk from Zhytomyr Polytechnic State
University, Professor Kateryna Vlasenko from Donbas State Engineering Academy for their work on
the conference and its program, excellent and gratefully appreciated conference support.

We are looking forward to excellent presentations and fruitful discussions, which will broaden our
professional horizons. We hope all participants enjoy this conference and meet again in more friendly,
hilarious, and happiness of further ICon-MaSTEd 2021. The next meeting in the series is the
XII International Conference on Mathematics, Science and Technology Education, 12—14 May 2021,
Kryvyi Rih, Ukraine (https://icon-masted.easyscience.education/2021/).
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