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CREATION OF DIDACTIC TESTS IN THE FIELD OF ARDUINO PROGRAMMING USING GENERATIVE Al
AND THEIR BASIC ANALYSIS

TVORBA DIDAKTICKYCH TESTU Z OBLASTI PROGRAMOVAN{ ARDUINA POMOCi GENERATIVNI Al A
JEJICH ZAKLADNI ANALYZA

Roman Jozefy

Abstract

The thesis deals with the possibilities of using generative artificial intelligence, specifically
large language models of the GPT type, in creating didactic tests in the field of Arduino
platform programming in secondary vocational schools. The theoretical part summarizes the
basics of didactic testing, principles of school assessment, basic typologies of didactic tests
and the procedure for their creation and also presents basic concepts from the field of narrow
artificial intelligence, large language models and ethical aspects of their use in education,
including connections with current European legislation. The practical part of the work focuses
on the design of a sample didactic test in Arduino programming, the creation and tuning of a
complex prompt for generating tests using the GPT model and the definition of metrics for
assessing the quality of generated tests. Based on these metrics, tests created by artificial
intelligence are analyzed and compared with human evaluation. The results show that
generative Al can create didactic tests with a high degree of correctness of solutions and
reasonable agreement in both point and didactic evaluation, but at the same time there are
limits, especially in the area of clarity of some tasks and significantly inaccurate estimates of
time requirements. The work concludes that generative Al can be a useful support tool for
teachers in preparing didactic tests and for student self-testing, but its use requires a critical
approach and the irreplaceable role of the teacher in checking and finalizing the tests.

Keywords: didactic testing, generative artificial intelligence, student self-testing, Arduino
programing

Abstrakt

Tato zavérecna prace se zabyva moznostmi vyuziti generativni umélé inteligence, konkrétné
velkych jazykovych modeld typu GPT, pfi tvorbé didaktickych testd z oblasti programovani
platformy Arduino na stfednich odbornych skolach. V teoretické ¢asti jsou shrnuta vychodiska
didaktického testovani, principy Skolniho hodnoceni, zakladni typologie didaktickych test( a
postup jejich tvorby, ddle jsou predstaveny zakladni pojmy z oblasti Uzké umélé inteligence,
velkych jazykovych modell a etické aspekty jejich vyuziti ve vzdélavani véetné souvislosti s
aktudlni evropskou legislativou. Prakticka cast prace je zamérena na navrh vzorového
didaktického testu z programovani Arduina, tvorbu a ladéni komplexniho promptu pro
generovani testll pomoci modelu GPT a definici metrik pro hodnoceni kvality generovanych



testl. Na zdakladé téchto metrik jsou analyzovany testy vytvorené umeélou inteligenci a
porovnavany s lidskym hodnocenim. Vysledky ukazuji, Ze generativni Al je schopna vytvaret
didaktické testy s vysokou mirou spravnosti feSeni a pfimérenou shodou v bodovém i
didaktickém hodnoceni, avSak zaroven se projevuji limity zejména v oblasti jednoznacnosti
zaddani nékterych uloh a vyrazné nepresnych odhadd ¢asové narocnosti. Prace dochazi k
zaveéru, Ze generativni Al mUze predstavovat uZiteény podplrny ndstroj pro ucitele pfi pfipravé
didaktickych testd i pro samotestovani studentd, avsak jeji vyuZziti vyZzaduje kriticky pfistup a
nezastupitelnou roli pedagoga pfi kontrole a finadIni Upraveé testa.

Klicova slova: didaktické testovani, samotestovani, generativni uméla inteligence,
programovani Arduina

Kontakt

Czech Republic, Plzen, University of West Bohemia, Faculty of Education,
rjozefy@students.zcu.cz
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THE ABILITY OF CHILDREN IN KINDERGARTEN TO WORK WITH FUNCTIONS

SCHOPNOST DETi V MATERSKE SKOLE PRACOVAT SE ZAVISLOSTMI

Lenka Houdkova

Abstract

This bachelor’s thesis focuses on relationships in the context of early mathematical skills in
kindergarten education. To obtain the research data, a set of eight original activities aimed at
developing the understanding of relationships was designed, including seven manipulation-
based tasks and one graphic-based task. The main aim of this study was to determine whether
more than 50 % of children aged 3 to 4 years are able to successfully solve tasks focused on
relationships of type A, B. The results of the experiment show that the overall success rate in
solving the tasks reached 91,25 %. The findings suggest that activities focused on relationships
can be successfully implemented with children at the very beginning of preschool education,
provided that the level of task difficulty is appropriately adjusted. The experiment also
revealed that some children from the research sample were able to solve tasks focused on
relationships of type A, B, C. This indicates that even at the entry stage of kindergarten,
children are capable of engaging with such tasks, which can contribute to the development of
their logical thinking.

Keywords: relationships, introduction to functions, preschool, pre-mathematical skills

Abstrakt

Tato bakaladiskd prace se zaméruje na zavislosti v kontextu predmatematickych dovednosti v
materské Skole. Za ucéelem ziskani vyzkumnych dat jsem navrhla celkem osm autorskych
¢innosti zamérenych na zavislosti, z toho je sedm uloh na bazi manipulace a jedna uloha na
bazi grafického zpracovani. Hlavnim cilem prace bylo zjistit, zda vice nez 50 % déti ve véku od
3 do 4 let dokaze Uspésné resit Ulohy zamérené na zavislosti typu A, B. Vysledky experimentu
ukazuji, Ze celkova Uspésnost feseni Uloh dosahla 91,25 %. Z vysledkl této prace vyplyva, ze
¢innosti na zavislosti Ize Uspésné realizovat s détmi jiZz na zacatku predskolniho vzdélavani,
pokud je spravné nastavena obtiZznost ukol(l. Experiment dale ukazal, Ze nékteré déti z
vyzkumného souboru byly schopny fesit i Ulohy zamérené na zavislosti typu A, B, C.

Kli¢ova slova: zavislosti, cesta k funkcim, materska skola, predmatematické dovednosti

Kontakt

Zapadoceska univerzita v Plzni
Fakulta pedagogicka

Email: lenka55@students.zcu.cz
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HEALTHCARE PROFESSIONALS' PERCEPTIONS OF PRIVACY IN THE AGE OF ARTIFICIAL INTELLIGENCE

ANTIAHWEIZ ENATTEAMATIQN YTEIAZ TA THN IAIQTIKOTHTA $THN EMOXH THE TEXNHTHZ
NOHMOZYNHZ

Angeliki Karali

Abstract

The growing use of artificial intelligence applications in everyday life has significantly changed
the way people interact with technology and manage information. Alongside the possibilities
it offers, the use of artificial intelligence is accompanied by issues related to privacy and the
protection of personal data, which take on particular significance in the modern digital
environment.

This study focuses on exploring users’ perceptions regarding privacy and the management of
personal data when using artificial intelligence applications in everyday life. The theoretical
framework examines concepts related to the collection, storage, and use of personal data, as
well as how users perceive control over their information when interacting with such systems.
The research was conducted using a qualitative methodology, through semi-structured
interviews with healthcare professionals. Data analysis was performed using thematic
analysis, with the aim of identifying key patterns related to privacy and the security of personal
data.

The findings indicate that participants recognize the usefulness of artificial intelligence in their
daily and professional lives, yet they express serious concerns regarding the handling of their
personal data. In particular, they highlight issues related to the collection and storage of
information, as well as a limited understanding of how this data is utilized by Al systems. The
lack of clear information reinforces a sense of diminished control.

Enhancing understanding of the relevant processes and enabling meaningful control over
personal information are critical factors for the safe use of these technologies.

Keywords: Artificial Intelligence, Privacy, Personal Data, Data Collection, System
Transparency, User Perceptions

Abstrakt

H au€avouevn xprnion edapuoywv TexVNTAG vonuoouvng otnv Kabnuepvn Lwn €xel
UETAPBAAEL GNUOVTIKA TOV TPOTIO LE TOV OTIOL0 oL AvBpwrtol aAAnAemSpolV PE TV
texvoloyia kat dtaxelpilovral mAnpodopies. NapdaAAnAa pe TI¢ SUVATOTNTEC TOU
MPOoodEPEL, N XPON TNG TEXVNTAG vonuoouvng cuvodeleTal amod {NTHUOTO TTou
OXETL{OVTAL UE TNV WOLWTIKOTNTA KAl TNV TIPOOTACLO TWV TPOoWTILKWV dedopévwy, Ta
omola amoktoUV olaitepn onuacia oto cuyxpovo Pndlako meptBAaiiov.

H mapouoa PeAETN ETUKEVTPWVETOL OTN SlEpeUVNON TWV AVTIANPEWY TWV XPNOTWV
OXETLKA HE TNV IOLWTIKOTNTA KoL TN Slaxeiplon mpoowTikwyv Sedopévwy Katd Tn
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xpnon epoappoywv Texvntig Nonuoouvng otnv Kabnuepvotnta. Xto OewpnTiko
mAaiolo egetalovtal évvoleg ou adopolv tn cuAAoyn, TNV anoBrikeuon Kal T xprion
MPOooWTLKWV Sedopévwy, KaBWE KAl 0 TPOTIOG UE TOV OTIOLO OL XPrOTEC
avtilapBavovtal tov EAeyxo Twv mAnpodoplwyv Toug Katd tnv aAnAenibpaon ue
OUCTAHOTA AUTAG.

H €peuva uAomolBnke Le TOLOTIKY peBodoloyia, LECW NULEOUNUEVWY CUVEVTEUEEWY
ue emayyeApatieg vyeiac. H avaAuon twv dedopévwy mpaypatonotndnke e tn pébodo
™G Bepatikng avaluong, Le otoxo TNV avadelen Baoctkwy potifwy mou oxetilovral pe
NV WBLWTKOTNTA KoL TNV A0PAAELD TWV TIPOCWTIKWY SESOUEVWV.

Ta eupnpata Selyvouv OTL OL CUHMETEXOVTEG avayVWPIlouV TN XpNoLLOTNTA TNG
Texvntng Nonupoouvng otnv KaBnUEPLVN KAl ETAYYEAUATIKA TIPAKTLKN, WOTOCO
ekppalouv €viovo MPoBANUATIOUS WG PO TN SLaXeipLon TWV MPOCWTTLKWY TOUG
Sebopévwy. EL8IkOTEPQ, eTonpaivovtat {ntripata mov adopouv T cuAoyr Kat
amoBrikeuon MAnpodopLwyY, KABWCE KAl N TEPLOPLOKEVN KATAVONOH TOU TPOTIOU LIE TOV
omolo autd ta 6edopéva aflomolovvtal ano ta cuothuata tng. H éAAewpn cadoig
EVNUEPWONG EVIOXVEL TNV ailoBnon pelwpévou eAEyyou.

H evioxuon tn¢ Katavonong Twv OXETIKwV Sladlkaolwy Kol n SuvatotnTa OUCLOOTLKOU
€AEYXOU TWV TIPOCWTILKWY TTANPOodOPLWV ATOTEAOUV KPLOLUOUC TTAPAYOVTEC YL TNV
aodaAn Xprion TwV TEXVOAOYLWV QUTWV.

Klicovd slova: Texvnty Nonuoouvn, ISwwtikotnta, Mpoowrnikd ©&edopéva, ZuAloyn
dedopévwy, Aladavela cuotnuatwy, AVTIANPELS XpnoTwy

Kontakt
University of Patras, Department of Educational Sciences and Social Work
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"ROBOTS AND THE CODED CITY"

"ROBOTY | ZAKODOWANE MIASTO"
Karolina Biegun and Nikodem Nokielski

Abstract

The project “Robots and the Coded City” involves the use of self-built educational robots as
an innovative tool for learning through play. As part of the workshops, children are introduced
to the basics of coding by programming robots to navigate a specially designed mat
representing an urban environment. The activities combine elements of programming with
road safety education, enabling participants to learn traffic rules, recognize road signs, and
make safe decisions in various situations. The project supports the development of logical
thinking, creativity, and social skills, while integrating modern technology with practical
knowledge about how a city functions.

Keywords: educational robots, coding for children, learning through play, educational mat,
visual programming, road education, road safety, logical thinking, digital competences,
workshops for children, innovative education

Abstrakt

Projekt ,Roboty i Zakodowane Miasto” zaktada wykorzystanie samodzielnie wykonanych
robotéw edukacyjnych jako innowacyjnego narzedzia do nauki poprzez zabawe. W ramach
warsztatéw dzieci poznajg podstawy kodowania, sterujgc robotami poruszajgcymi sie po
specjalnej macie odwzorowujacej przestrzen miejskag. Zajecia integrujg elementy
programowania z edukacjg drogowg — uczestnicy uczg sie zasad bezpiecznego poruszania sie
po ulicach, rozpoznawania znakéw drogowych oraz podejmowania witasciwych decyzji w
roznych sytuacjach. Projekt wspiera rozwdj logicznego myslenia, kreatywnosci i kompetencji
spotecznych, tgczgc nowoczesne technologie z praktyczng wiedzg o funkcjonowaniu miasta.

Kli¢ova slova: roboty edukacyjne, kodowanie dla dzieci, nauka przez zabawe, mata
edukacyjna, programowanie wizualne, edukacja drogowa, bezpieczenstwo w ruchu
drogowym, logiczne myslenie, kompetencje cyfrowe, warsztaty dla dzieci, innowacyjna
edukacja
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CHATBOTS IN MIEENTAL HEALTH: ETHICAL AND PRACTICAL CHALLENGES IN DELIVERING DIGITAL
PSYCHOLOGICAL SUPPORT

CHATBOTS ZTHN WYXIKH YFEIA: HOIKES KAl NPAKTIKEZ MPOKAHZEIZ 3THN MAPOXH WHOIAKHS
WYXOAOTIKHZ YNOZTHPIZHZ

Panagiota Nteve and Michalis Stratoulias

Abstract

With the rapid development of technology, artificial intelligence has entered the field of
mental health in a dynamic way, highlighting chatbots as supportive tools for psychological
assistance. This presentation focuses on the contribution of chatbots to mental health,
emphasizing the benefits, limitations, and ethical dilemmas arising from their use. Based on a
review of the relevant international literature, it examines how chatbots are utilized in the
provision of psychological support, as well as in users’ psychoeducation.

Their use reveals important advantages for users, such as accessibility, availability, and the
reduction of stigma. At the same time, however, significant limitations also emerge, including
the lack of emotional understanding and the inability to manage high-risk situations
effectively. The use of chatbots also raises ethical dilemmas, particularly with regard to the
protection of personal data, informed consent, user safety, and the need to prevent excessive
user dependence on such systems.

Both the benefits and the challenges associated with their use suggest that chatbots may serve
as appropriate tools for complementary rather than autonomous psychological support. Their
safe integration requires human oversight and the establishment of a clear ethical framework
that ensures proper use, as well as the wellbeing and rights of users.

Keywords: Chatbots, artificial intelligence, mental health, ethical dilemmas, benefits,
limitations.

Abstrakt

Me Tnv taxeila avamtuén tng texvoAoyiag, n texvnTr vonuoouvn €xeL eLloEABeL SuvapLkd otov
XWpo TNG Yuxkng uvyeiag, avadelkvoovtag ta chatbots wg umootnplktikd epyaleio
Puxoloyikng umootnplens. H mapovoa elorynon eotidalel otnv cupBoAn twv chatbots otn
Puxikn vyela, divovtag Eudaocn ota odpEAn, 0TOUG MEPLOPLOPOUG KOl oTa NOKA SIAAARpaTa
mou avadvovtal amd TNV XPAon Toug. Amd TNV avaokomnon tng OXeTkAg SleBvoug
BBAloypadiag, efetaletal to wg aflomolovvtal ta chatbots otnv mapoxn WuxoAoylkig
UTOoTNPLENG, AAAG Kal PUXOEKTTALOEUONC TWV XPNOTWV.

H xpron Ttoug avodelkVUEL ONUAVIIKA TIAEOVEKTHUATA YlLOL TOUC XPNOTEG, OMWG N
npooBaowuotnta, n Swobsoodtnta Kol n peiwon tou otiypatog. MapdAAnia, Opwg,
eudavifovrat kat dtadopol ocnuavtikol MeEPLOPLOUOL, oL omoiol adopouv BEpata Onwe tnv
ENeWpn ouvaloBnuatikng katavonong, aAAd kal tnv aduvapia avtipetwriong vdpniouv
KlvOUvou kataotacswv. H xprion twv chatbots eyeipel tavtoxpova kat nBka SAAAuata,
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KUplwWC ot OTL adpopd TNV TIPOCTUCLO TWV TPOCWTIKWY SeSOUEVWY, TNV CuVALVEDH, TNV
aodalela aAAd kal Tnv mpootacia and tov kivbuvo e€aptnong o€ aUTA, TWV XPNOTWV.

Ta odéAn, alda kot ta {ntAuata mou avaduovrtal kablotouv ta chatbots wg katdAAnAa
EPYOAELQ YL CUUIMANPWHATIKY KoL OXL AUTOVOUN PYUXOAOYLKA UTIOCTAPLEN TWV ATOUWVY TIOU
Ta Xpnotpomnowolv. H aodpalng evowpatwon Toug mpolmoBETel TNV enontela Toug amnod
avBpwrtvo SUVAHLKO Kal TV dnuoupyla evog cadolg nBikou mAatciou ou Staodpalilel tnv
0pBn xpnon, TNV eunuepia KAl Ta SIKOLW AT TWV XPNOTWV.

Klicova slova: Chatbots, texvntr) vonuoouvn, Yuxikn vyeia, nBwka SIAARpata,
TIAEOVEKTHMOTA, TIEPLOPLOMOL
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SocIAL MEDIA INFLUENCERS AND UNIVERSITY STUDENTS’ PSYCHOSOCIAL AND ACADEMIC
DEVELOPMENT

H EnipPOH TQN SOCIAL MEDIA INFLUENCERS X THN WYXOKOINQNIKH KAl AKAAHMAITKH
ANANTY=H TON DOITHTQN

Eleftherios Zavitsanos, Christos Zotos and losif Armakolas

Abstract

In the contemporary digital educational environment, social media influencers have emerged
as significant agents shaping students’ attitudes, behaviours, and decision-making processes.
The present study investigates the influence of social media influencers on university students,
focusing on three critical dimensions: mental health, interpersonal relationships, and
academic-professional development.

The study was based on a quantitative research methodology, that involved 105 higher
education students aged 18-26, by employing a structured questionnaire to investigate the
impact of influencer content on psychosocial and academic dimensions of student life. Data
processing was carried out using appropriate statistical techniques in order to identify
patterns of influence and potential relationships among the examined factors.

The findings indicate that influencer content significantly affects students’ self-image,
emotional state, and behavioural tendencies. Several participants reported increased social
comparison, pressure to adopt trends, and changes in study habits due to frequent
engagement with influencer-generated content. At the same time, positive effects were
identified in areas such as professional inspiration, access to educational tools, and career
guidance. Significant associations were also found between demographic variables and the
intensity of social media engagement. The research’s outcome highlights the dual role of
influencers as both potential educational motivators and risk factors for students’
psychological well-being and academic consistency. These results contribute to the broader
discussion on digital pedagogy, media literacy, and the role of online role models in higher
education contexts.

Keywords: social media, influencers, higher education students, digital pedagogy, mental
health, academic motivation

Abstrakt

210 ouyxpovo YPnolako ekmaldeutikd meptPaidov, ol influencers twv HECWY KOWWVLKAG
Siktbwong avadelkvuovtal OC€  ONUOVTIKOUC Topdyovieg OSlopopdwonsg OTACEWVY,
ouuneplpopwv kot Stadikacliwv ANPnc amoddcswv twv dottntwyv. H mapovoa HEALTN
Slepeuva tnVv emippon toug ot GoLTNTEC avWTOTNG ekmaideuong, €otlaloviag OE TPELC
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KPLOLUEG SLOOTACELG: TNV PUXLKN UYELQ, TIG SLOMPOCWTIKEG OXEOELC KOl TNV aKadnuaikn—
ETOYYEALQATIKY QVATTTUEN.

H peAétn Baolotnke o€ moooTikn epeuvntiki pebodoloyia, kot cupneptéAafe 105 poltnTég
avwtatng ekmaidevong nAwkiog 18-26, aflomolwvtag SOUNUEVO EPWTNUATOAOYLO yla TN
Slepevvnon g enibpaong tou meplexopévou Twv influencers oe PuxoKOWWVIKEG Kall
okadnuaikég dlaotacelg tng dowtnTukng lwng. H enefepyacioa twv Sedopévwy
TIPOYHOTOTIOLONKE HE TN XPHON KATAAANAWVY OTATIOTIKWY TEXVIKWY, WOTE va avadelyBoluv
TPOTUTIAL ETIPPONG KaL TILOAVECG OXECELG LETAED TWV EETALOUEVWV TTOPAYOVIWV.

Ta eupruata avédelav OTL To meplexopevo twv influencers emnpedlel onUAVIKA TNV
OQUTOELKOVA, TN CUVALOONUOTLKA KATAOTOON KOl TG CUMMEPLPOPLIKEG TAOELG TWV OLTNTWV.
ApKeTol CUMHETEXOVTEG avEdepav aUENUEVN KOWVWVLKA CUYKPLON, TIiEon ULOBETNONG TACEWV
Kol UETABOAEG oOTIG ouvnBeleg HEAETNG AOYyw TNG OUXVNG €VOOXOANONG LE TO OXETLKO
neplexopevo. NapdaAAnAa, kataypadpnkav Kot OeTIKEC EMISPACELS, OTIWG N EMAYYEALOTLKNA
€UMveuon, n MpooPacn o eKMALSEUTIKA €pyaAElol KL N €viOXuon TOU EMAYYEAUOTIKOU
TPOCAVATOALOMOU. ETutAéov, SLamotwONnKov OTATIOTIKA ONUAVIIKEG CUOXETIOELS METOEU
SNUOYpOAPLKWV XAPAKTNPLOTIKWY KAl EVTAoNE XPHOoNG TwV LECWY KOWWVLIKAG SIKTUwoNG.

Ta ocupnepdopata NG €peuvag KatedelEav tov Sittd polo twv influencers wg mbavwy
EKTOLOEVUTIKWV EVIOXUTWV OAAQ KOL WG TIOPAYOVTWV KIvdUVOoU yLla TNV PuxoAoyLKr eunuepia
KOl TNV akadnuaiki ouveémela twv oltntwy. Ta amoteAéopata autd cUPBAaAlAouv otov
€UPUTEPO EMLOTNHUOVIKO SLaAoyo yila Tnv Pndlokn matdaywyikr], TOV YPOUUATIONO oTa HECQ
KalL TOV pOAO TwV SLaSIKTUOKWY TIPOTUTIWV OTNV avVWTATN EKTaldevon.

Klicova slova: péoa kowwvikng diktuwong, influencers, pottntég, Puyikn vyeia, akadnuaikn
mapokivnon
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ADOLESCENT SEXTING IN THE DIGITAL ENVIRONMENT: MENTAL HEALTH, ONLINE VICTIMIZATION
AND PREVENTION STRATEGIES

SEXTING EQHBQN 3TON WHOIAKO XQPO: WYXIKH YTEIA, AIAAIKTYAKH OYMATOMOIHZH KAI
ITPATHTIKEX NPOAHWHZ

Stefanos Armakolas and Despoina Xirou

Abstract

This paper examines adolescent sexting in the digital environment, focusing on its impact on
mental health, online victimization and avenues for prevention. It outlines key definitions and
forms of sexting (experimental, risky and aggravated), highlighting the distinction between
consensual sexual exploration and practices involving pressure, coercion or non-consensual
dissemination of intimate content. The literature indicates associations between sexting and
increased anxiety, depressive symptoms, low self-esteem, self-harm and high-risk sexual
behaviours, especially when adolescents experience sexting as traumatic and are exposed to
cyberbullying or sextortion. Particular emphasis is placed on gender differences, as girls are
disproportionately affected by victimization and social stigma, whereas boys more often
engage in aggressive or exhibitionistic sexting. Finally, the paper discusses the crucial role of
family and school in developing prevention strategies through open communication,
comprehensive sexuality education, digital literacy and strengthening adolescents’
psychological resilience, enabling them to navigate online sexual interactions more safely and
critically.

Keywords: adolescent sexting, mental health, online victimization, prevention

Abstrakt

H epyaocia diepeuva to sexting eprBwv otov Pndlakd xwpo, Eo0TLAloVTaG OTLG ETUTTTWOELG TOU
otnv Yuxki uvyeia, otn Swadiktuakny Bupatomoinon kot ot duvatotnteg mpoAnyng.
Mapouaotalovrtal oplopol kat popdEC Tou sexting (Melpapatiko, eMikivbuvo, e€avayKaoTiko)
Kot avadelkvueTal n SLAKPLON HETAEY OUVOLVETIKNG 0EEOUAALKNC EEEPEUVNONG KOL TIPAKTLKWV
Tiieong, ekPloopoy 1 pn ouvalveTikng dadoong mpoowrikoU UAkoU. H BipAloypadia
daivetal OtL ouvdéel To sexting pe auénUévo AyXOG, KATOOAUTTIKA OUMMTWHOTA, XOHUNAR
OUTOEKTI{UNGCN, QUTOTPAUMOTIONO KoL Oe€OUOAKEG oupmepldopég uPnAou  kKwvduvou,
WSlaitepa 6tav ot €dnPol Blwvouv TNV EUMAOKN TOUG WG TPAUUATIKA Kol €KTiBevtal o€
cyberbullying fj sextortion. 18waitepn €udaocn Sivetal otic Epuduleg Stadopeg, Le Ta Kopitola
va avtlpetwriilouv Sucavaloyn Bupatonoinon Kol KOWWVLKO OTLYUATIOMO KoL Ta ayopla va
EUMAEKOVTAL OUXVOTEPO OE ETUOETIKEC N ETUOELKTIKEG popdEC sexting. TEAog, avaAUeTal o
PONOG OLKOYEVELOG KOl OXOAElou otnv avamtuén otpatnylkwv mpoAndng péow TG
empuopodwong, osfouvallkng aywyng, dWndlakng mawdsiag kat evioxuong tng WUuxKAG
avOekTIKOTNTAC TWV EPRPBWV.
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DEVELOPMENT OF A RESIDENTIAL ELECTRICAL WIRING KIT FOR EDUCATIONAL PURPOSES

REALIZACE SLABOPROUDE STAVEBNICE DOMOVNI ELEKTROINSTALACE PRO VZDELAVANI
Vaclav Majer

Abstract

The thesis focuses on the design and implementation of a low-voltage educational kit
simulating basic elements of household electrical installations. The aim was to create a
technical model that allows the assembly and testing of various types of electrical circuits
using a safe voltage. The kit is based on commonly used electrical components found in
household installations, which were adapted for operation at a low direct voltage of 12 V. The
design is based on a modular concept that enables flexible arrangement of individual
components and the assembly of different circuit configurations. The construction of the kit
includes a main power distribution module, a modular working base, and individual modules
containing electrical components. The implementation involved 3D modeling of structural
parts in a CAD environment and their subsequent production using 3D printing technology.
Functional elements, particularly various types of switches, light sources, and connecting
wires, were integrated into the modules. The kit is powered by an external power source, with
emphasis placed on clear wiring and mechanical durability of individual parts. The resulting kit
allows the assembly of basic circuits, such as single-switch or multi-switch configurations and
lighting control from multiple locations, while individual components can be easily combined
and rearranged according to the desired configuration.

Keywords: low-voltage kit, household electrical installation, electrical circuits, modular
system

Abstrakt

Prace se zabyva navrhem a realizaci slaboproudé stavebnice simulujici zakladni prvky domovni
elektroinstalace. Cilem bylo vytvofit technicky model, ktery umoziiuje sestavovani a ovérovani
funkce rdznych typUl elektrickych obvod( pfi pouZiti bezpeéného napéti.

Stavebnice vychazi z béZnych elektrotechnickych prvkd pouzivanych v domovnich
elektroinstalacich, které byly upraveny pro provoz na nizké stejnosmérné napéti 12 V. Navrh
je zalozen na modularni koncepci, kterd umoznuje rliznorodé usporadani jednotlivych
komponent a sestavovani riznych zapojeni. Konstrukce stavebnice zahrnuje hlavni rozvodny
modul, modularni pracovni podlozku a samostatné moduly, do nichZ jsou osazeny jednotlivé
elektrotechnické prvky. Soudasti realizace bylo 3D modelovani konstrukénich dild v CAD
prostiedi a jejich naslednd vyroba pomoci technologie 3D tisku. Do modull byly integrovany
funkéni prvky, zejména spinace rliznych typ(, svételné zdroje a propojovaci vodice. Napajeni
stavebnice je zajisténo externim zdrojem, pricemz daraz byl kladen na prehledné zapojeni a
mechanickou odolnost jednotlivych ¢asti. Vyslednd stavebnice umozniuje sestavovani
zakladnich obvod(, napfiklad zapojeni s jednim nebo vice spinaci ¢i ovladani svétla z vice mist,
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pricemz jednotlivé komponenty lze snadno kombinovat a ménit podle poZadovaného

zapojeni.

Klicova slova: slaboprouda stavebnice, domovni elektroinstalace, elektrické obvody,

modularni systém
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PsycHOSOCIAL DIMENSIONS OF PROBLEMATIC INTERNET USE IN ADOLESCENTS

WYXOKOINQNIKES AIASTAZEIZ THE NMPOBAHMATIKHE XPHZHZ AIAAIKTYOY 2TOYZ EQHBOYS
Stamatia Karanika and Myrto Evangelia Karakasi

Abstract

The present study was conducted within the framework of a postgraduate program and aims
to identify the characteristics and predisposing factors associated with problematic and
excessive internet use during adolescence. The main objective of the study is to understand
the underlying causes and predictive factors of internet addiction, with the ultimate goal of
designing and developing appropriate psychoeducational prevention programs. These
programs are intended to target not only adolescents, but also parents and educators, in order
to achieve a holistic approach to support.

Data were collected using a quantitative research design, through the administration of self-
report questionnaires to a randomized sample of 103 secondary school students, aged 12—-18
years, through the snowball sampling method. The findings indicated that the most significant
predisposing factors are primarily related to individual, family, and social variables, while
school and economic factors appear to have a lesser influence. Overall, the results contribute
to a deeper understanding of the phenomenon and underscore the importance of early
prevention and intervention.

Keywords: Problematic Internet Use, Adolescence, Psychosocial Factors, Internet Addiction,
Prevention, Family Influence

Abstrakt

H mapouoa €peguva ekmoviBnKe oTo MAALOLO PETATITUXLAKOU TIPOYPAUUATOC KoL ATTOOKOTIEL
OTOV EVTOTIOUO TWV XAPOKTNPLOTIKWY KoL TwV TPodlabeTikwy mapayoviwy nmou cuvdéovtal
HE TNV MPOoBANUATIKA Kol aAoyLlotn xprion tou Stadiktiou katd tnv ednPikr nAwkia. Kuplog
OKOTIOG TNCG MEAETNCG elval n katavonon twv BabUTEpwWV ALTIWV KOl TWV TIPOYVWOTIKWY
TapayovVIwy tnG Sladlktuakng €dptnong, He anmwtepn embiwén tov oxedloopo Kal tnv
avantuén KatdAANAwv PuXOoeKTALOEUTIKWY TIPOYPAUMATWY TPOAndng. Ta mpoypdppata
QUTA TTpoTEiveTaL va ameuBuvovtal OxL Lovo otoug edrifouc, alAd KoL 0TOUG YOVELG KoL TOUG
EKTALOEVTIKOUC, TIPOKELIEVOU VA ETITEUXOEL pLol OALOTLKN TTPOCEYYLON UTIOOTNPLENG.

Ma t ouA\oyn Twv dedopévwy xpnolpomnolnonke moootikn pebodoloyia, HEow Xopriynong
outoavapePOUEVWY EpWTNHATOAOYiwY og Tuxatomotnpévo delypa 103 pabntwyv yupvaciou
kal Aukeiou, nAkkiag 12-18 etwv, pe tn pEBoSo NG xlovootifadag. Ta amoteAéopata
aveédelfav OTL oL ONUAVTIKOTEPOL TIPOSLABETIKOL TapAyovTeg oXeTL{ovTal KUPLWG LE ATOULKEG,
OLKOYEVELAKEG KOl KOWVWVLIKEG LETAPBANTEG, EVW O UIKPOTEPO Babuod emnpealouv oL oxoAlkol
KOL OLKOVOULKOL Tapdyovtec. Ta gupnupata tg £peuvag cupBarlouv otnv KaAutepn
Katavonon tou GpalvopEVou Kal UTIOyPaUpiouy TNV avaykalotnta gykopng mpoAndng Kot

napéuBaong.
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Al-SUPPORTED SONGWRITING AS A TEACHING TOOL IN PRIMARY EDUCATION

TWORZENIE PIOSENKI Z WYKORZYSTANIEM SZTUCZNEJ INTELIGENCJI JAKO NARZEDZIE
DYDAKTYCZNE W EDUKACJI WCZESNOSZKOLNE)J

Julia Byrska

Abstract

The aim of this presentation is to explore the potential of using artificial intelligence in primary
education, based on a creative music workshop conducted in a Year 3 classroom. During the
session, pupils worked in groups to create song lyrics related to the seasons, paying attention
to rhythm, syllable count and coherence of the text.

The workshop was based on a practical, activity-oriented approach combining elements of
literacy and music education. The pupils collaboratively developed the lyrics, which were then
transformed into a musical piece using the Al tool Suno. The process included group work,
guided discussion and the use of digital tools.

The results of the workshop included a complete, collaboratively created song as well as a
high level of pupil engagement. The activity supported a sense of agency among pupils and
created opportunities for developing creativity and collaborative skills.

The presentation will demonstrate the process and outcomes of the workshop and discuss the
possibilities of applying such tools in educational practice. The use of generative artificial
intelligence in primary education may provide a valuable addition to teaching practice.

Keywords: artificial intelligence, primary education, literacy education, music education,
creativity, songwriting, Suno, language skills

Abstrakt

Celem wystgpienia jest ukazanie mozliwosci wykorzystania sztucznej inteligencji w edukacji
wczesnoszkolnej na przyktadzie warsztatow twdérczo-muzycznych przeprowadzonych w klasie
Il szkoty podstawowej. Podczas zaje¢ uczniowie, pracujgc w grupach, tworzyli tekst piosenki
dotyczacej pér roku, zwracajgc uwage na rytm, liczbe sylab oraz spéjnos¢ wypowiedzi.
Zajecia miaty charakter praktyczny i opieraty sie na integracji edukacji polonistycznej i
muzycznej. Uczniowie wspdlnie opracowywali tekst, ktéry nastepnie zostat przeksztatcony w
utwér muzyczny przy uzyciu narzedzia Suno. Proces obejmowat prace zespotowa, rozmowe
kierowang oraz wykorzystanie narzedzi cyfrowych.

Efektem przeprowadzonych warsztatow byto stworzenie kompletnej piosenki oraz wysoki
poziom zaangazowania ucznidw w realizacje zadania. Zajecia sprzyjaty budowaniu poczucia
sprawczosci oraz rozwijaniu kreatywnosci i umiejetnosci wspotpracy.

Wystgpienie prezentuje przebieg i rezultaty zaje¢ oraz omawia mozliwosci wykorzystania
narzedzi sztucznej inteligencji w praktyce dydaktycznej. Zastosowanie generatywnej sztucznej
inteligencji w edukacji wczesnoszkolnej moze stanowi¢ wartosciowe uzupetnienie dziatan
dydaktycznych.
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edukacja muzyczna, kreatywnos$é, tworzenie piosenki, Suno, kompetencje jezykowe

Kontakt
University of Silesia in Katowice

26



MOBILE STORAGE CABINET IN THE CONTEXT OF THE IMPLEMENTED CORE CURRICULUM OF
GENERAL EDUCATION FOR TECHNICAL EDUCATION IN GRADES 1-3.

MOBILNA PRACOWNIA TECHNICZNA W SWIETLE WDRAZANEJ PODSTAWY PROGRAMOWE)
KSZTALCENIA OGOLNEGO (DLA EDUKACJI TECHNICZNEJ W KLASACH 1-3).

Iwona Smietana Bedan and Julian Smietana Bedan

Abstract

This project presents the concept of a mobile technical workshop for primary school students
(grades 1-3), aligned with the updated national curriculum. Due to the lack of properly
equipped technical classrooms, a wheeled workshop cabinet is proposed, enabling lessons to
be conducted in any classroom.

The cabinet is designed for a group of 24 students and includes sets of basic tools (such as
hammers, screwdivers, measuring tools and fasteners), as well as a seperate, teacher-only
section with equipment requiring supervision. The solution supports the development of
students practical and technical skills while providing a flexible alternative to traditional
workshops.

Keywords: Mobile technical storage cabinet with tools

Abstrakt

Projekt przedstawia koncepcje mobilnej pracowni technicznej dla uczniéw klas I-1ll szkoty
podstawowej, odpowiadajgcg wymaganiom nowej podstawy programowej. Ze wzgledu na
brak odpowiednio wyposazonych sal technicznych zaproponowano szafe warsztatowa na
kétkach, umozliwiajgcg prowadzenie zaje¢ w dowolnej klasie.

Szafa przeznaczona jest dla 24 ucznidw i zawiera zestawy podstawowych narzedzi (m. in.
miotki, sSrubokrety, miarki, elementy ztgczne) oraz wydzielong przestrzen dla nauczyciela ze
sprzetem wymagajgcym nadzoru. Rozwigzanie wspiera rozwdj umiejetnosci praktycznych
uczniéw i stanowi funkcjonalng alternatywe dla tradycyjnych pracowni technicznych.

Klicova slova: Mobilna pracownia techniczna z narzedziami.
Kontakt

Wydziat Nauk Spotecznych Uniwersytetu Slaskiego w Katowicach, Polska, Koto Naukowe
Pedagogiki Przedszkolnej i Wczesnoszkolnej "Paidagogos"

27



CYBERBOARDGAME - AN INNOVATIVE EDUCATIONAL GAME

CYBERPLANSZOWKA, CZYLI INNOWACYJNA GRA EDUKACYJNA
Nikola Walczak and Magda Mos$

Abstract

Cyber threats and artificial intelligence are becoming significant challenges in the digital era,
especially for children and young people. Despite growing awareness, the authors emphasize
a strong need for accessible and engaging educational tools that effectively communicate the
risks and consequences of online behavior.

In response to these challenges, the authors developed a board game aimed at educating
players about the digital environment. The main objective of the game is to raise awareness
of various forms of online violence, promote safe digital practices, and encourage critical
thinking in situations related to cyber threats and Al.

Through interactive gameplay, players are exposed to realistic scenarios that reflect real-life
online risks, allowing them to consider appropriate responses and understand potential
consequences. The authors highlight the importance of education as a key preventive
measure against cyberbullying and the irresponsible use of artificial intelligence, combining
learning with play.

The proposed board game is designed to create an engaging environment that fosters
discussion, empathy, and conscious decision-making. Game demonstrates how alternative
teaching methods can serve as effective tools for supporting digital competencies and
promoting responsible online behavior.

Keywords: violence, cyberbullying, cybersecurity, artificial intelligence, online safety, youth
education, online behavior, critical thinking, digital literacy, educational board game, game-
based learning, interactive learning, prevention, safe internet use, decisi

Abstrakt

Cyberzagrozenia i sztuczna inteligencja stajg sie szczegdélnymi wyzwaniami w erze cyfrowej,
zwtaszcza dla dzieci i mtodziezy. Pomimo rosngcej Swiadomosci, Autorki podkreslajg silne
zapotrzebowanie na dostepne i angazujgce narzedzia/pomoce edukacyjne, ktére komunikujg
zagrozenia i konsekwencje zwigzane z zachowaniami online. Autorki wychodzac naprzeciw
tym wyzwaniom stworzyly prototyp gry planszowej, ktéra ma na celu edukacje w temacie
cyberprzestrzeni. Gtownym celem gry jest podniesienie Swiadomosci na temat réznych form
przemocy online, promowania bezpiecznych praktyk cyfrowych i zachecenie do krytycznego
myslenia w sytuacjach zwigzanych z cyberzagrozeniami i Al. Poprzez interaktywng rozgrywke
gracze sg narazeni na realistyczne scenariusze, ktére odzwierciedlajg realne zagrozenia online,
umozliwiajgc im rozwazanie odpowiednich reakcji i zrozumienia konsekwencji. Autorki
podkreslajg znaczenie edukacji jako kluczowego srodka zapobiegawczego przeciw
cyberprzemocy oraz nieodpowiedzialnego korzystania ze sztucznej inteligencji. £taczg nauke z
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zabawag. Proponowana gra planszowa ma na celu stworzenie angazujgcego srodowiska, ktore
sprzyja dyskusji, empatii i swiadomemu podejmowaniu decyzji. Prototyp pokazuje jak
alternatywne metody dydaktyczne mogg by¢ skutecznym narzedziem wspierajgcym
kompetencje cyfrowe i promujgcym odpowiedzialne zachowania w sieci.

Klicova slova: przemoc, cyberprzemoc, cyberbezpieczenstwo, sztuczna inteligencja,
bezpieczenstwo w sieci, edukacja mtodziezy, zachowania online, krytyczne myslenie,
kompetencje cyfrowe, edukacyjna gra planszowa, nauka przez gre, interaktywna nauka,
profilaktyka, bezpiec

Kontakt
University of Silesia in Katowice
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PORTABLE THERMOELECTRIC COOLING DEVICE WITH A PELTIER ELEMENT

PRENOSNY TERMOELEKTRICKY CHLADICI ZARIZEN{ S PELTIEROVYM CLANKEM
David Dvoracek

Abstract

This technical project focuses on the design and construction of a functional cooling device
utilizing a Peltier module. The primary objective was to develop a custom technical solution
that addresses the shortcomings of inexpensive commercial products, such as the lack of
temperature control and the rapid rise in internal temperature after the power is
disconnected.

Several prototypes were created during development to optimize the device. Walnut wood
was chosen for the device’s frame due to its availability in our own stock. Extruded
polypropylene (EPP) was selected as the primary insulation material because of its strength
and non-absorbent properties.

Cooling is provided by two units with Peltier cells, supplemented by thermal paste and heat
sinks for efficient energy transfer. A system of fans ensures heat dissipation to the
surroundings and cooling of the interior space through the fins of the heat sinks. Operation is
controlled by a digital thermostat, which allows for precise setting of the desired temperature
and reduced energy consumption. An important finding and subsequent design feature is the
division of the system into two branches, where the thermostat switches the power supply to
the cells and internal fans, while the external fans remain running continuously to actively
extract residual heat and prevent it from entering the enclosure.

As part of the project, a series of measurements simulating real-world operation was
conducted. The analysis focused on the dynamics of temperature drop, the structure’s
insulation capabilities, and overall energy consumption in various modes. The results were
subsequently compared with available commercial devices.

Keywords: Thermoelectric effect, Peltier module, thermal insulation, energy consumption,
forced convection

Abstrakt

Technicky projekt se zabyva ndvrhem a vlastni realizaci funkéniho chladiciho zafizeni
vyuzivajiciho Peltiertv ¢lanek. Hlavnim cilem bylo navrhnout vlastni technické reseni, které
odstrani nedostatky levnych komercénich produktd, jako je absence regulace teploty a rychly
narust vnitfni teploty po odpojeni napdjeni.

Béhem vyvoje vzniklo nékolik prototypu, které slouzily k optimalizaci zafizeni. Pro nosnou ¢ast
zafizeni bylo zvoleno ofechové dievo z divodu dostupnosti v ramci vlastnich zadsob . Jako
hlavni izolacni material byl vybran extrudovany polypropylen (EPP), diky jeho pevnosti a
nenasakavosti.
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Chlazeni zajistuji dvé jednotky s Peltierovymi ¢lanky, doplnéné o teplovodivou pastu a chladiée
pro efektivni prenos energie. Odvod tepla do okoli i ochlazovani vnitiniho prostoru skrze
Zebrovani chladi¢l zajistuje soustava ventilatord. Provoz je fizen digitalnim termostatem,
ktery umoZniuje presné nastaveni pozadované teploty a sniZeni spotfeby energie. Dulezitym
zjisténim a naslednym prvkem je rozdéleni systému do dvou vétvi, kde termostat spind
napdjeni ¢lankd a vnitfnich ventilatord, vnéjsi ventilatory zlstavaji v trvalém béhu, aby aktivné
odcerpaly zbytkové teplo a zabranily jeho prostupu do boxu.

V ramci projektu byla provedena série méreni simulujicich redlny provoz. Analyza se zaméfila
na dynamiku poklesu teploty, izola¢ni schopnosti konstrukce a celkovou energetickou
narocnost v rlznych rezimech. Vysledky byly nasledné porovnany s dostupnymi komercénimi
zafizenimi.

Klicova slova: Termoelektricky jev, Peltiertv ¢lanek, tepelna izolace, energeticka narocnost,
nucena konvekce

Kontakt

JihoCeska univerzita, pedagogicka fakulta, katedra fyziky, techniky a chemie, Email:
dvorad19@pf.jcu.cz
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How TO TEACH WITH A BBC MICRO:BIT FOR A FEW CROWNS

JAK UCIT s BBC MICRO:BITEM ZA PAR KORUN

EliSka Dostalova and Erik Krajincak

Abstract

The article focuses on the possibilities of using the BBC micro:bit microcontroller in education
with an emphasis on financial accessibility and efficiency. It presents the BBC micro:bit as an
inexpensive but didactically valuable tool that allows developing digital competences,
algorithmic thinking and creativity of students across various educational areas. The text
analyzes specific ways of implementing the BBC micro:bit in teaching technology and other
subjects and offers examples of practical activities that can be implemented with minimal
costs. It also includes a reflection on the pedagogical benefits of using the BBC micro:bit,
especially in the area of active learning, project-based learning and interdisciplinary approach.
Special attention is paid to the possibilities of how to effectively use available resources,
simple tools and open educational materials without reducing the quality of the educational
process. The article thus provides inspiration to educators who are looking for available
innovative tools for modernizing teaching.

Keywords: BBC micro:bit, digital competence, algorithmic thinking, programming, financial
accessibility, innovative education, project-based learning, interdisciplinary learning, STEM
education

Abstrakt

Prispévek se zaméruje na moznosti vyuziti mikrokontroléru BBC micro:bit ve vyuce s dlirazem
na finanéni dostupnost a efektivitu. Pfedstavuje BBC micro:bit jako cenové nendroény, ale
didakticky hodnotny nastroj, ktery umoziuje rozvijet digitalni kompetence, algoritmické
mysleni a kreativitu Zaka napti¢ rdznymi vzdélavacimi oblastmi. Text analyzuje konkrétni
zpUsoby implementace BBC micro:bitu do vyuky techniky i dalSich predmétt a nabizi priklady
praktickych aktivit realizovatelnych s minimdlnimi ndaklady. Soucasti je také reflexe
pedagogickych pfinosu vyuziti BBC micro:bitu, zejména v oblasti aktivniho uceni, projektové
vyuky a interdisciplinarniho pfistupu. Zvlastni pozornost je vénovdna moznostem, jak
efektivné vyuzit dostupné zdroje, jednoduché pomucky a oteviené vyukové materialy, aniz by
byla snizena kvalita vzdélavaciho procesu. Prispévek tak poskytuje inspiraci pedagogim, ktefi
hledaji dostupné inovativni nastroje pro modernizaci vyuky.

Kli¢ova slova: BBC micro:bit, digitalni kompetence, algoritmické mysleni, programovani,

finanéni dostupnost, inovativni vzdélavani, projektova vyuka, interdisciplinarni vyuka, STEM
vzdélavani
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APPLICATION OF GAMIFICATION THROUGH SITUATIONAL CARDS IN VOCATIONAL TRAINING WITH
A FOcus ON OCCUPATIONAL HEALTH AND SAFETY (OHS)

UPLATNENIE GAMIFIKACIE PROSTREDNICTVOM SITUACNYCH KARTICIEK V ODBORNOM VYCVIKU SO
ZAMERANIM NA BOZP

Anita Jassoova

Abstract

The thesis deals with the application of gamification through situational cards in vocational
training with a focus on occupational health and safety (OHS). The aim of the thesis is to
highlight the possibilities of using gamification elements to increase students’ awareness of
safe and hygienic behavior in a gastronomic environment. The theoretical part focuses on the
fundamentals of OHS and the importance of vocational training in the field of cook in
preparing students for real working conditions. The practical part presents a design of
situational cards that simulate specific work situations and support active learning, decision-
making, and critical thinking of students. The thesis also includes an evaluation of a
guestionnaire survey focused on the level of students’ knowledge and attitudes towards OHS,
which preceded the design of the situational cards and served as a basis for their
development. The results indicate the effectiveness of gamification in increasing students’
activity and responsible behavior in the field of occupational safety.

Keywords: gamification, occupational health and safety (OHS), vocational training,
gastronomy, active learning

Abstrakt

Praca sa zaoberd uplatnenim gamifikdcie prostrednictvom situacnych karticiek v odbornom
vycviku so zameranim na bezpec¢nost a ochranu zdravia pri praci (BOZP). Cielom prace je
poukazat na mozZnosti vyuZitia gamifikacnych prvkov pri zvySovani povedomia Ziakov o
zasadach bezpecného a hygienického spravania v gastronomickom prostredi.

Teoreticka Cast sa venuje vychodiskam BOZP a vyznamu odborného vycviku v odbore kuchar
pri priprave Ziakov na redlne pracovné podmienky. Prakticka ¢ast prezentuje navrh situaénych
karticiek, ktoré simuluju konkrétne pracovné situdcie a podporuju aktivne ucenie,
rozhodovanie a kritické myslenie Ziakov.

Sucastou prace je aj vyhodnotenie dotaznikového prieskumu, zameraného na uroven
vedomosti a postojov Ziakov k BOZP, ktory predchadzal navrhu situaénych karticiek a sluzil ako
vychodisko pre ich tvorbu. Vysledky poukazuju na efektivnost gamifikacie pri zvySovani aktivity
Ziakov a zodpovedného spravania v oblasti bezpecnosti prace.

Kli¢ova slova: gamifikacia, BOZP, odborny vycvik, gastrondmia, aktivne uéenie
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DEVELOPMENT OF A LOW-COST EDUCATIONAL ROBOT USING 3D PRINTING AND ARDUINO

VYVOJ NiZKONAKLADOVEHO EDUKACNIHO ROBOTA S VYUZITIM 3D TISKU A ARDUINA
Maté&j Felkl

Abstract

Educational robots have great potential in teaching, providing students with a physically
tangible object to understand abstract topics like programming, physics, or mathematics.
Despite the wide variety of robots available today, their high costs often limit widespread use
in schools.

The aim of this work was to design and build an affordable, functional educational robot with
a component price limit of 1,000 CZK. Functional requirements dictated that the robot must
be capable of autonomous line-following and obstacle avoidance. Additionally, it must feature
a built-in control panel for programming a step-by-step execution mode.

To meet the strict financial limit, 3D printing and the Arduino platform were utilized. The
robot's construction emphasizes easy assembly and is optimized for FDM 3D printing.
Electronic components were carefully selected to support all required functions without
exceeding the budget. Following assembly, a final cost calculation determined the total price
to be 905 CZK.

The resulting robot successfully performs all specified functions. It is designed so that lower
secondary school students can print, wire, and assemble it. These students can also calibrate
the robot or completely modify its code thanks to Arduino's open-source nature. The
completed robots can then be given to primary school students for a basic introduction to
sequential programming.

The open design and prototyping experience naturally encourage further improvements,
enabling widespread integration into schools at a fraction of the usual cost. Furthermore,
there is a strong opportunity to create supplementary didactic materials to facilitate the work
of educators.

Keywords: Educational robotics, 3D printing, Arduino, Computational thinking,
Algorithmization, Computer science education, STEM education

Abstrakt

Vyuziti edukacnich roboti ma ve vyuce velky potencial a poskytuje zaklm fyzicky hmatatelny
objekt pro pochopeni abstraktnich témat, jako je programovani, fyzika ¢i matematika. V
dnesni dobé existuje spousta druht, od pohyblivych robotl po roboty zamérené na socidlni
interakci. Edukaéni roboti byvaji ¢asto finanéné ndroéni, coz omezuje jejich plosné vyuziti ve
Skolstvi.

Cilem prace tak bylo navrhnout a zrealizovat cenové dostupného a funkéniho edukacniho
robota. Cenova hranice pro pofizeni vSech soucastek byla stanovena na 1 000 K¢. Dale byly
stanoveny nasledujici pozadavky na jeho funkcénost: robot musi byt schopen autonomniho
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pohybu po care a vyhybat se prekazkdam. Taktéz musi disponovat ovladacim panelem
pouzivanym k programovani krokovaciho rezimu.

Kvuli pevné stanovené financ¢ni hranici bylo vyuZito technologie 3D tisku a platformy Arduino.
Konstrukce robota byla navrzena s dirazem na jednoduchou sestavitelnost a optimalizovana
pro FDM 3D tisk. Elektronické komponenty byly vybrany tak, aby byl robot schopen viech
pozadovanych funkci a nebyla presazena finan¢ni hranice. Po sestaveni robota byla vytvorena
cenova kalkulace, ktera urcila jeho cenu na 905 K¢.

Robot je schopen vSech stanovenych funkci a je optimalizovan pro jednoduché sestaveni. Je
koncipovan tak, Ze jej mohou vytisknout, zapojit a sestavit zZaci druhého stupné, ktefi mohou
nasledné robota zkalibrovat nebo, diky otevienosti platformy Arduino, dokonce kompletné
upravit jeho kdd. Zhotoveni roboti mohou byt nasledné predani Zzakim prvniho stupné, ktefi
je vyuziji k zakladnimu seznameni se sekvenénim programovanim.

Otevienost navrhu edukacniho robota a zkuSenosti ziskané pfi tvorbé prototypu pfirozené
vybizeji k jeho dalSimu vylepseni, aby se mohl plosné rozsifit do vSech Skol za zlomek ceny.
Dale se nabizi moZnost vytvoreni didaktickych material( pro usnadnéni prace pedagogt.

Kli¢ova slova: Edukacni robotika, 3D tisk, Arduino, Informatické mysleni, Algoritmizace,
Vyuka informatiky, STEM vzdélavani
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Department of Technical Education and Information Science, Faculty of Education, Masaryk
University
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EDUCATIONAL PROJECT "ELECTRO-BAJTLE! - A CHILD'S FIRST STEPS INTO THE WORLD OF
ELECTRICITY

PROJEKT EDUKACYJNY “ELEKTRO-BAJTLE! - PIERWSZE KROKI DZIECKA W SWIECIE ELEKTRYCZNOSCI
Patryk Gronski and Agnieszka Sot

Abstract

Nowadays, electricity is an inseparable element of our lives and largely determines our
functioning. But how does it work? Some adults don’t know this, let alone children for whom
it is an abstract concept. Despite that, work with electricity appears in the core curriculum of
early childhood education. Unfortunately, these elements are often overlooked due to the
difficulty of implementing them in a classroom full of students by a teacher who doesn’t have
the appropriate knowledge, competences and skills in this area.

“Elektro-bajtle!” is a project that proposes innovative solutions in the field of teaching
technical education. In order to implement the assumptions of the core curriculum,
workshops for children on the use of electricity were designed and conducted. The goal of the
project is not only to expand children's skills and knowledge, but also to propose solutions,
materials and lesson plans that can be safely carried out with the entire class.

An important aspect of the presented project is learning through practice. Teaching the
electricity solely through theory may lead to students becoming discouraged more easily and
their learning being ineffective. By engaging participants through making simple electrical
circuits and works, it is possible to familiarize them with the topics, phenomena and the laws
of physics that rule them in an attractive and interesting way. An additional advantage of the
project are the proposed activities and solutions that don’t require the use of specialized
equipment or advanced knowledge of electricity and electronics.

“Elektro-bajtle!” has become not only a project that activates students, but also an
opportunity to expand teachers’ skills by suggesting a set of scenarios containing the course
of classes, methodological tips and ready-made products to be used when working with
children.

Keywords: electricity, technical education, early childhood education, workshops, practice

Abstrakt

Obecnie elektrycznos¢ towarzyszy nam na kazdym kroku i w duzej mierze warunkuje nasze
funkcjonowanie. Jak jednak dziata? Nie wiedzg tego niektdrzy dorosli, a co dopiero dzieci, dla
ktorych jest to pojecie abstrakcyjne. Pomimo tego prace z elektrycznoscig pojawiajg sie w
podstawie programowej edukacji wczesnoszkolnej. Niestety elementy te sg czesto pomijane
ze wzgledu na trudnosci w ich wykonaniu w klasie lekcyjnej petnej ucznidow przez nauczyciela,
ktdry nie posiada odpowiedniej wiedzy, kompetencji i umiejetnosci w tym zakresie.
“Elektro-bajtle!” to projekt, ktory proponuje innowacyjne rozwigzania w zakresie nauczania
edukacji technicznej. Realizujgc zatozenia podstawy programowej, zaprojektowane i
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przeprowadzone zostaty warsztaty dla dzieci z zakresu wykorzystywa elektrycznosci. Celem
projektu jest nie tylko poszerzanie umiejetnosci i wiedzy dzieci, ale réwniez zaproponowanie
takich rozwigzan, materiatéw i scenariuszy do zaje¢, ktére bedg mozliwe do przeprowadzenia
w bezpieczny sposéb z catym zespotem klasowym.

Waznym aspektem prezentowanego projektu jest uczenie przez praktyke. Nauczanie zjawiska
elektrycznosci wytagcznie poprzez teorie moze powodowac tatwiejsze zniechecanie sie uczniow
oraz brak efektdow w ich nauce. Dzieki zaangazowaniu uczestnikdw poprzez tworzenie
prostych obwodéw i dziet elektrycznych, mozliwe jest zaznajomienie ich z wyktadanymi
tematami, zjawiskami oraz rzagdzacymi nimi prawami fizyki w atrakcyjny i interesujacy sposéb.
Dodatkowym atutem projektu stajg sie rowniez proponowane aktywnosci i rozwigzania, ktére
nie wymagajg wykorzystywania specjalistycznego sprzetu i posiadania zaawansowanej wiedzy
z zakresu elektrycznosci i elektroniki.

“Elektro-bajtle!” staty sie wiec nie tylko projektem aktywizujgcym ucznidéw, ale réwniez
mozliwosciag na poszerzenie warsztatu nauczyciela poprzez zasugerowanie zestawu
scenariuszy zawierajacych przebieg zajeé, wskazowki metodyczne i gotowe wytwory do
wykorzystania w pracy z dzieckiem.

Klicova slova: elektrycznos¢, edukacja techniczna, edukacja wczesnoszkolna, warsztaty,
praktyka

Kontakt

Wydziat Nauk Spotecznych Uniwersytetu Slaskiego w Katowicach, Instytut Pedagogiki, Koto
Naukowe Pedagogiki Przedszkolnej i Wczesnoszkolnej "Paidagogos"
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EDUCATIONAL PANELS FOCUSED ON IDENTIFYING TREE SPECIES

EDUKACNI PANELY ZAMERENE NA POZNAVANI DREVIN
Lukas Jirka

Abstract

The educational panels are designed to help students identify tree species typical of the Czech
Republic. They can be used as a supplement in natural science classes or during lessons on
natural materials in technical education. The set includes 16 trees, divided into deciduous and
coniferous species. One sample is a tree that is not typically found in our region. Based on the
available descriptions of each tree, students must match the samples in the cross-section and
tangential section to a specific number. The bark can also be observed in the cross-section.
Students gain an overview of the diversity of trees they commonly see but likely do not realize
the beauty and variety hidden beneath the bark. Emphasis is placed on visually comparing
individual species using real wood samples, which help students understand the differences
between coniferous and deciduous trees. They support the ability to identify tree species
without the presence of leaves and fruits. The samples that students match are in their natural
form, only sanded to highlight the wood’s structure. The goal of the panels is to develop
observational skills and deepen understanding of the internal structure of trees.

Keywords: Panels, wood, wood characteristics, education, wood construction

Abstrakt

Edukadni panely jsou zaméfené na poznavani drevin typickych pro Ceskou republiku. Mohou
se pouzit jako doplnéni pfi vyuce pfirodopisu nebo béhem vyuky pfirodnich materiadla v
technické vychové. Jedna se o 16 stromQ, rozdélenych na listnaté a jehli¢naté. Jeden vzorek je
strom, jehoZ vyskyt neni typicky na naSem Uzemi. Dle dostupného popisu jednotlivych strom(
museji zaci priradit vzorky v pficném a te¢ném tezu ke konkrétnimu Cislu. Na pfricném frezu lze
pozorovat i klru. Zaci si udélaji pfehled o rozmanitosti stromd, které béZné vidaji, ale
pravdépodobné si neuvédomuiji jejich krasu a rliznorodost, ktera se skryva pod klirou. Dlraz
je kladen na vizudlni srovnani jednotlivych druhG pomoci realnych drevin, které napomahaji
pochopit rozdily mezi jehliénatymi a listnatymi stromy. Podporuji schopnost identifikovat
dreviny bez pritomnosti listd a plodU. Vzorky, které Zaci prirazuji, jsou v prirodni podobé pouze
obrousené, aby vynikala struktura dreva. Cilem panel( je rozvijeni pozorovacich dovednosti a
prohloubit porozuméni vnitini stavbé drevin.

Klicova slova: Panely, dfevo, znaky dfeva, edukace, stavba dfeva
Kontakt
Zapadoceska univerzita v Plzni, Pedagogicka fakulta, Oddéleni technické vychovy, Klatovska

tfida 51, Plzen 306 14, ljirkuS@students.zcu.cz
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“ONE, TWO, THREE — COUNT WITH ME!” — TEACHING AIDS IN MATHEMATICS EDUCATION

,,RAZ, DWA, TRZY — LICZYMY!” — CZYLI POMOCE W EDUKACJI MATEMATYCZNEJ
Magdalena tazarska, Oliwia Mackowicz and Agnieszka Sot

Abstract

Mathematics education, often associated with solving calculations and equations, frequently
becomes a source of stress and anxiety among students. As Edyta Gruszczyk-Kolczyriska notes,
“(...) teachers have fallen in love with paper-based mathematics education. It is an
exceptionally convenient and easy way of teaching.” Such an approach discourages students
from an early stage of education, reducing their willingness to engage in mathematical effort
and activity. This issue is further intensified by teachers’ tendency to expect all students to
achieve the same level, despite differences in their developmental pace and learning styles.
Consequently, teachers often proceed to subsequent topics regardless of whether all students
have understood the previous material. In response to these challenges, the project “One,
Two, Three — Let’s Count!” aimed to enable students to design and create their own teaching
aids. It assumed the active involvement of learners in developing strategies for learning
mathematics by increasing their control over the educational process. During the workshops,
students expressed their needs and expectations through the individual adaptation of the
materials they created. The implementation of this approach resulted in increased motivation
and a stronger sense of agency among students. This may lead to a more positive attitude
towards mathematics, greater ease in problem-solving situations, and enhanced self-
confidence. The presented activities encourage teachers to co-create mathematics lessons
with students by activating their individual potential. Referring to the idea attributed to Roger
Bacon, mathematics may be considered a gateway to learning; however, it is the student who
becomes the key to opening it.

Keywords: mathematics education, teaching aids, motivation

Abstrakt

Edukacja matematyczna, najczesciej kojarzona z rozwigzywaniem dziatan i réwnan
matematycznych, nieraz staje sie Zrodtem stresu i niepokoju wsrdd ucznidw. Jak pisze Edyta
Gruszczyk-Kolczyriska problemem jest to, ze ,(...) nauczyciele pokochali papierowg edukacje
matematyczng. Jest to bowiem niebywale wygodny i tatwy sposéb nauczania”. Przez takie
podejscie do nauczania matematyki uczniowie juz na wczesnym etapie edukacji czujg sie
zniecheceni do podejmowania wysitku i dziatan w tym zakresie. Nie pomaga rowniez
nastawienie nauczycieli na osigganie tego samego poziomu przez wszystkich ucznidw,
pomimo tego, ze cechujg sie zréznicowanym tempem rozwoju i odmiennymi stylami uczenia
sie. W ten sposdb nauczyciele czesto przechodzg do kolejnego tematu niezaleznie od tego, czy
wszyscy uczniowie zrozumieli poprzedni. A co, jesli damy uczniom szanse na wspottworzenie
lekcji matematyki? Projekt ,Raz, dwa, trzy — liczyMY!” miat na celu umozliwienie uczniom
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samodzielne wykonanie pomocy dydaktycznej. Zaktadat wigczenie uczniow w proces
tworzenia strategii do uczenia sie matematyki poprzez zwiekszenie kontroli nad wtasng
edukacja. Podczas przeprowadzonych warsztatow uczniowie mogli wyrazi¢ swoje potrzeby i
oczekiwania poprzez indywidualne dostosowanie tworzonej pomocy. W wyniku wdrozenia
takiego rozwigzania motywacja i poczucie sprawczosci ucznidéw znaczgco podniosty sie, co w
przysztosci moze skutkowac pozytywnym podejsciem do uczenia sie matematyki, fatwoscig w
podchodzeniu do sytuacji problemowych oraz zwiekszeniem poczucia pewnosci siebie.
Prezentowane dziatania majg na celu zachecenie nauczycieli do wspoéttworzenia zajec
matematycznych wraz z uczniami, poprzez aktywizacje ich indywidualnego potencjatu.
Nawigzujac do mysli Rogera Bacona, mozna przyja¢, ze matematyka stanowi drzwi do nauki,
natomiast w perspektywie autorek to uczen staje sie kluczem umozliwiajgcym ich otwarcie.

Kli¢ova slova: edukacja matematyczna, pomoce dydaktyczne, motywacja
Kontakt

Wydziat Nauk Spotecznych Uniwersytetu Slaskiego w Katowicach, Instytut Pedagogiki, Koto
Naukowe Pedagogiki Przedszkolnej i Wczesnoszkolnej "Paidagogos"
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RESEARCH ON POSSIBILITIES - THE USE OF ALTERNATIVE DRIVES IN CARS, TOYS.

BADANIE MOZLIWOSCI - WYKORZYSTANIE ALTERNATYWNYCH NAPEDOW W SAMOCHODACH,
ZABAWKACH.

Oliwia Bobula and Marcelina Dtuzen

Abstract

Modern technical education requires the use of activating methods that allow a practical
understanding of physical phenomena and the principles of operation of devices. Alternative
drive systems are an interesting teaching area, allowing you to combine knowledge in the field
of physics, technology and ecology. Toy car models can serve as an educational tool supporting
the learning process through experience. As part of the project, models of toy cars equipped
with different types of drives, such as rubber, spring and balloon drive (jet), were developed
and manufactured. Experiences were conducted to compare their operation by measuring the
distance traveled. The conclusions confirm that alternative drives in toy car models are an
effective and engaging teaching tool that develops an understanding of physical phenomena.

Keywords: technical education, alternative drives, toy cars, energy, learning by experience

Abstrakt

Wspdiczesna edukacja techniczna wymaga stosowania metod aktywizujgcych, ktore
umozliwiajg praktyczne zrozumienie zjawisk fizycznych i zasad dziatania urzadzen.
Alternatywne systemy napedowe stanowig interesujgcy obszar dydaktyczny, pozwalajacy na
taczenie wiedzy z zakresu fizyki, techniki oraz ekologii. Modele samochodéw zabawkowych
mogg petni¢ funkcje narzedzia edukacyjnego wspierajgcego proces uczenia sie poprzez
doswiadczenie. W ramach projektu opracowano i wykonano modele samochoddw
zabawkowych wyposazonych w rézne typy napeddéw, takie jak naped gumowy, sprezynowy i
balonowy (odrzutowy). Przeprowadzono doswiadczenia polegajgce na pordéwnaniu ich
dziatania poprzez pomiar przebytej odlegtosci.

Whioski potwierdzajg, ze alternatywne napedy w modelach samochoddéw zabawkowych
stanowig efektywne i angazujgce narzedzie dydaktyczne, rozwijajgce rozumienie zjawisk
fizycznych.

Kli¢ova slova: edukacja techniczna, alternatywne napedy, samochody zabawkowe, energia,
nauczanie przez doswiadczenie

Kontakt
University of Rzeszéw Faculty of Education and Philosophy Institute of Pedagogy
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DIDACTIC TEACHING AID - DENDROPHONE

DIDAKTICKA UCEBNA POMOCKA - DENDROFON
Jakub Hrin

Abstract

This work focuses on the design, use and production of a teaching aid that serves to
demonstrate acoustic properties of wood in the teaching of technical education in primary
school. Wood, as a traditional and easily accessible material, offers wide possibilities for
exploration, while its acoustic properties are often less known to students and are not very
interesting. The main goal of the work is to create a didactic aid that will allow students to
explore the differences in the acoustic properties of different types of wood in a simple,
illustrative and interactive way. This aid is intended to support the development of sensory
perception, especially hearing, and at the same time lead students to observe, compare and
draw conclusions. Special attention is paid to the design and construction of a dendrophone,
a musical and educational instrument made of different types of wood. The dendrophone
allows the student to actively experiment with sound, distinguishing its quality, pitch or
resonance depending on the material used. In addition to technical education, this tool can
also be used in other subjects, such as music education, physics or natural science. The use of
the dendrophone supports experiential learning, develops technical skills, creativity and
teamwork of students. At the same time, it contributes to a better understanding of the
properties of materials and their practical use in everyday life.

Keywords: teaching aid, acoustic properties of wood, dendrophone, technical education

Abstrakt

Praca je zamerana na navrh, vyuZitie a vyrobu ucebnej pomocky, ktora slizi na demonstraciu
akustickych vlastnosti dreva v ramci vyucovania technickej vychovy na zakladnej Skole. . Drevo
ako tradiény a lahko dostupny material ponuka Siroké moznosti skimania, pricom jeho
akustické vlastnosti su pre Ziakov ¢asto menej zname, no velmi zaujimavé. Hlavnym cielom
prace je vytvorit didakticki pomocku, ktord umoini Ziakom jednoduchym, nazornym a
interaktivnym sp6sobom skimat rozdiely v akustickych vlastnostiach réznych druhov dreva.
Tato pomoOcka ma podporovat rozvoj zmyslového vnimania, najma sluchu, a zaroven viest
Ziakov k pozorovaniu, porovnavaniu a vyvodzovaniu zaverov. Osobitnd pozornost je venovana
navrhu a konstrukcii dendrofénu, teda hudobno-edukacného nastroja vyrobeného z roznych
druhov dreva. Dendroféon umoznuje Ziakom aktivne experimentovat so zvukom, rozliSovat
jeho kvalitu, vysku ¢&i rezonanciu v zavislosti od pouZitého materidlu. Okrem technickej
vychovy je mozné tuto pomaocku vyuzit aj v inych predmetoch, napriklad v hudobnej vychove,
fyzike alebo prirodovede. VyuZivanie dendroféonu podporuje zazitkové ucenie, rozvija
technické zrucénosti, kreativitu a timovu spoluprdcu Ziakov. Zaroven prispieva k lepSiemu
pochopeniu vlastnosti materidlov a ich praktického vyuZitia v kazdodennom Zivote.
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Klicova slova: uéebnd pomodcka, akustické vlastnosti dreva, dendrofdn, technicka vychova

Kontakt
Matej Bel University, Tajovského 40, 974 01 Banska Bystrica
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DEFENSE EDUCATION IN PRIMARY SCHOOLS

BRANNA VYCHOVA NA ZAKLADNI SKOLE
Pavel Mach

Abstract

This diploma thesis addresses the issue of defense education in primary schools within the
context of current security threats, such as global conflicts, hybrid warfare, and disinformation
campaigns. The theoretical part defines the legislative and curricular framework of the
concepts of Preparation of Citizens for State Defence (POKQOS) and Protection of Inhabitants
in Extraordinary Events (OCMU) within the Czech education system, and maps the historical
development of defense education in the Czech Republic.

The primary objective of the thesis is a critical analysis of the implementation methods,
perception of relevance, and identification of didactic limits of security education from the
perspective of educators. The empirical research was conducted using a qualitative strategy,
employing fully structured interviews with eight lower-secondary school teachers. The data
were analyzed using systematic coding inspired by the principles of grounded theory.

The research results reveal a state of profound systemic and methodical vacuum, where
instruction is dependent on the individual improvisation of teachers, referred to as
"pedagogical tinkering." Respondents reflect on the transformation of threats into the cyber
sphere and observe symptoms of crisis fatigue and information overload in students instead
of primary anxiety. The thesis concludes that the current cross-curricular integration model is
ineffective and proposes a transition toward a fixed subject profiling aimed at building the
cognitive and social resilience of students.

Keywords: Defence education, preparation of citizens for state defence, security threats,
resilience

Abstrakt

Diplomova prace se zabyva problematikou branné vychovy na zakladnich Skolach v kontextu
aktualnich bezpecénostnich hrozeb, jakymi jsou globalni konflikty, hybridni plsobeni a
dezinformaéni kampané. Teoreticka ¢ast prace vymezuje legislativni a kurikularni ukotveni
koncepci Pripravy ob¢an( k obrané statu (POKOS) v ¢eském vzdélavacim systému a mapuje
historicky vyvoj brannosti na tzemi Ceské republiky.Hlavnim cilem préce je kritickd analyza
zpUsobl implementace, vnimani relevance a identifikace didaktickych limitd bezpecnostniho
vzdélavani z perspektivy pedagogll. Empirické Setfeni bylo realizovano kvalitativni strategii s
vyuzitim plné strukturovanych rozhovord s osmi pedagogy druhého stupné zakladnich skol.
Data byla analyzovana metodou systematického kddovani inspirovaného principy zakotvené
teorie.Vysledky vyzkumu odhaluji stav hlubokého systémového a metodického vakua, v ném?z
je vyuka zavisla na individualni improvizaci ucitell, oznacované jako ,pedagogické kutilstvi“.
Respondenti reflektuji transformaci hrozeb do kybernetické sféry a u Zaka pozoruji projevy
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krizové Unavy a informacniho presyceni namisto primarni Uzkosti. Prace v zavéru konstatuje,
Ze dosavadni prlrezovy model integrace je neefektivni a navrhuje prechod k pevné
predmétové profilaci zamérené na budovani kognitivni a spolecenské odolnosti zaku.

Klicova slova: Branna vychova, POKOS, bezpecnostni hrozby, zvladani krize, resilience,
pedagogicka improvizace

Kontakt

Zapadoceska univerzita v Plzni

Fakulta pedagogicka

Katedra matematiky, fyziky a technické vychovy
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RecycLING OLD COMPUTER POWER SUPPLIES INTO LABORATORY POWER SUPPLIES

RECYKLACE STARYCH POCITACOVYCH ZDROJU NA LABORATORNI{ ZDROJE
Adam Novak

Abstract

This project focuses on the practical use and recycling of an old computer ATX power supply
as a laboratory power supply for various electrical engineering projects. The aim is to
demonstrate that even seemingly outdated components can find new applications with
minimal cost and relatively simple modifications. The project also explains the operating
principles of ATX power supplies, as well as their advantages and limitations when used
outside their original purpose.

An important part of the work is the comparison of this solution with conventional laboratory
power supplies, particularly in terms of cost, availability, and sufficient power for common
school or hobby projects. The project also discusses whether this concept can be integrated
into teaching at vocational secondary schools and potentially at selected technical
universities, where it can serve as a practical demonstration of the basics of electronics, power
supplies, and safe work with electrical devices, while also enabling students to use it for their
own electronic projects.

For practical demonstration, two models representing different approaches to
implementation will be prepared. The first model will be simpler, using standard connectors
intended for the motherboard, and will be designed to maximize safety during construction.
The second model will be more complex, with direct connection to the power supply, and will
demonstrate possibilities for further expansion and additional features for more advanced
users. Both models will also illustrate the difference between a low-cost implementation and
a so-called fully equipped version.

Keywords: ATX Power Supply, Laboratory Power Supply, Practical Electronics Education,
Recycling, Electrical Safety

Abstrakt

Tento projekt se zaméruje na praktické vyuziti a recyklaci starého pocitacového ATX zdroje
jako laboratorniho zdroje pro rGzné elektrotechnické projekty. Cilem je ukazat, Ze i zdanlivé
zastaralé komponenty mohou najit nové uplatnéni, a to s minimalnimi naklady a relativné
jednoduchou upravou. Projekt zaroven vysvétluje princip fungovani ATX zdroj(, jejich vyhody
i omezeni pfi pouziti mimo puvodni ucel.

DuleZitou soucasti prace je porovnani vyhod tohoto reseni oproti klasickym laboratornim
zdrojim, zejména z hlediska ceny, dostupnosti a dostatecného vykonu pro béziné skolni Ci
hobby projekty. Zaroven je diskutovano, zdali Ize tento projekt zaclenit do vyuky na odbornych
stfednich a pripadné i vybranych technickych vysokych Skoldch, kde mize slouZit jako
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prakticka ukazka zakladl elektroniky, napajecich zdroji a bezpecné prace s elektrickymi
zafizenimi a zaroven poté slouzit Zaklm pro realizaci dalSich jejich elektronickych projektd.
Pro praktickou demonstraci budou pfipraveny dva modely predstavujici odliSné pristupy k
realizaci. Prvni model bude jednodussi, vyuZivajici standardni konektory uréené pro zakladni
desku, a bude vhodny pro maximalizovani bezpecnosti pfi vyrobé. Druhy model bude
komplexnéjsi, s pfimym napojenim na zdroj, a ukdZze moznosti rozsifeni o dalsi funkce pro
pokrocilejsi uzivatele. Oba modely zaroven demonstruji rozdil mezi co nejlevnéjSim
provedenim a variantou v takzvané plné vybavé.

Klicova slova: Napajeci zdroj ATX, Laboratorni napajeci zdroj, Praktickd vyuka elektroniky,
Recyklace, Elektricka bezpecnost

Kontakt

Zapadoceska univerzita v Plzni

Fakulta pedagogicka

Katedra matematiky, fyziky a technické vychovy
novakad2@students.zcu.cz
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GREEN ENERGY

ZELENA ENERGIA

Lucia Karabinosova

Abstract

The paper deals with the use of project-based learning in the subject of Technology at primary
school, with an emphasis on the STEAM approach. The aim of the paper was to design,
implement, and verify the project Green Energy which focuses on renewable energy sources
within the thematic unit Electrical Energy and Electric Circuits.

The research was conducted in the conditions of Technology education in the 6th grade of a
primary school with a sample of 10 pupils. A qualitative research approach was applied,
specifically participatory pedagogical observation, analysis of pupils’ products, and pupils’
reflection.

The results indicate a positive impact of project-based learning on pupils’ activity, the
development of technical skills, the ability to apply theoretical knowledge in practical
activities, and cooperation within a group. At the same time, the project proved beneficial in
shaping pupils’ environmental awareness.

It can be concluded that the “Green Energy” project represents an effective didactic tool for
teaching Technology and a suitable way of implementing STEAM education principles in
primary school conditions.

Keywords: Project-based learning, technology education, STEAM, renewable energy sources,
electrical energy, electric circuit, primary school

Abstrakt

Praca sa zaoberd vyuzitim projektového vyucovania v predmete technika na zakladnej skole s
dorazom na pristup STEAM. Cielom prace bolo navrhnut, realizovat a overit projekt Zelena
energia, ktory je zamerany na problematiku obnovitelnych zdrojov energie v tematickom
celku Elektrickd energia a elektrické obvody.

Vyskum bol realizovany v podmienkach vyucovania techniky v 6. rocniku zakladnej Skoly na
vzorke 10 Ziakov. Pri overovani projektu bol pouZity kvalitativny vyskumny pristup, konkrétne
participacné pedagogické pozorovanie, analyza Ziackych produktov a reflexia Ziakov.
Vysledky poukazuju na pozitivny vplyv projektového vyucovania na aktivitu Ziakov, rozvoj
technickych zruénosti, schopnost aplikovat teoretické poznatky v praktickej ¢innosti a
spoluprdcu v skupine. Zaroven sa preukazal prinos projektu pri formovani environmentalneho
povedomia Ziakov.

Mozno konstatovat, Ze projekt ,Zelena energia“ predstavuje efektivny didakticky nastroj pre
vyucCovanie techniky a vhodny sp6sob implementacie principov STEAM vzdeldvania v
podmienkach zakladnej Skoly.
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Klicova slova: projektové vyucovanie, technika, STEAM, obnovitelné zdroje energie,
elektricka energia, elektricky obvod, zakladna Skola

Kontakt

Pedagogicka fakulta Univerzita Konstantina Filozofa v Nitre
Katedra techniky a informacénych technoldgii

Drazovska cesta 4
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Slovenska republika
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THE INTEGRATION OF MICROCONTROLLERS AND 3D MODELING IN EDUCATION.

INTEGRACIA MIKROKONTROLEROV A 3D MODELOVANIA VO VZDELAVANI.
Jana DepeSova and Adam Lednar

Abstract

The paper focuses on the integration of microcontrollers and 3D modeling in education within
the context of the STEM approach. It presents the design and implementation of a didactic
project based on the creation of a functional 3D-printed RC tank model, which serves as a
means of connecting knowledge from computer science, physics, technology, and
mathematics. The project utilizes microcontrollers and electronic components to control the
device, with an emphasis on the development of technical and engineering thinking, problem-
solving, and the application of theoretical knowledge in practice. The paper also includes an
analysis of the physical and technical principles underlying the operation of the device. It
highlights the possibilities of using such projects in interdisciplinary education and their
potential to support the development of students’ practical skills in STEM fields.

Keywords: STEM education, microcontrollers, 3D modeling, 3D printing, project-based
learning

Abstrakt

Prispevok sa zameriava na integraciu mikrokontrolérov a 3D modelovania do vzdeldvania v
kontexte STEM pristupu. Predstavuje ndvrh a realizaciu didaktického projektu zalozeného na
tvorbe funkéného 3D tlateného modelu RC tanku, ktory slUZi ako prostriedok na prepdjanie
poznatkov z informatiky, fyziky, techniky a matematiky. V ramci projektu su wvyuzité
mikrokontroléry a elektronické komponenty na riadenie zariadenia, pricom déraz je kladeny
na rozvoj technického a inZinierskeho myslenia, rieSenie problémov a aplikaciu teoretickych
poznatkov v praxi. Sucastou prispevku je aj analyza fyzikalnych a technickych principov
fungovania zariadenia. Prispevok poukazuje na mozZnosti vyuzitia takto koncipovanych
projektov v interdisciplinarnom vzdeldvani a ich potencidl pri rozvoji praktickych zru¢nosti
Ziakov v oblastiach STEM.

Kli¢ova slova: STEM vzdeldvanie; mikrokontroléry; 3D modelovanie; 3D tla¢; projektové
vyucovanie

Kontakt

Univerzita Konstantina Filozofa v Nitre, Pedagogicka fakulta, Katedra techniky a
informacnych technoldgii
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DESIGN AND MANUFACTURE OF A TEACHING AID — A MODEL OF A HORIZONTAL BAR FOR
PHYSICAL EDUCATION IN ELEMENTARY SCHOOLS

NAVRH A VYROBA UCEBNEJ POMOCKY — MODELU HRAZDY PRE TELESNU VYCHOVU NA ZS

Martin Kubis

Abstract

This thesis focuses on the design, construction, and use of a teaching aid—a model of a
gymnastic horizontal bar with a mannequin—in physical education classes. The horizontal bar
is one of the basic pieces of sports equipment that significantly contributes to the
development of students’” motor skills, particularly strength, coordination, and stability.
Despite its frequent use, the technique of individual exercises is often difficult for students to
grasp, which is why it is important to support instruction with appropriate teaching aids.

The main objective of this work is to create a visual and functional teaching aid that will allow
for the demonstration of both basic and more complex exercises on the horizontal bar in a
simple and clear manner. The model consists of a horizontal bar structure and a movable
mannequin that illustrates the individual phases of movement. This combination allows
students to better understand proper body posture, coordination of movements, and the
technique for performing the exercises.

The thesis also addresses the theoretical foundations of physical education, the importance
of teaching aids, and the basic principles of bar exercises. Particular attention is paid to the
model’s design, material selection, and manufacturing process, as well as its implementation
in the teaching process.

The proposed teaching aid enhances the clarity of instruction, increases student engagement,
and contributes to more effective mastery of motor skills. In addition to physical education,
the model can also be used in extracurricular activities or in the field of health-related physical
education, thereby expanding its practical applications.

Keywords: Physical education, horizontal bar, teaching aid, horizontal bar model,
mannequin, exercise technique, motor skills, didactics, school environment, visual teaching

Abstrakt

Praca je zamerana na navrh, konstrukciu a vyuzZitie uéebnej pomdcky — modelu gymnastickej
hrazdy s figurinou — v ramci vyucovania telesnej vychovy. Hrazda patri medzi zakladné
Sportové naradie, ktoré vyznamne prispieva k rozvoju pohybovych schopnosti Ziakov, najma
sily, koordinacie a stability. Napriek jej ¢castému vyuzivaniu je technika jednotlivych cvikov pre
Ziakov ¢asto naro¢na na pochopenie, preto je délezité podporit vyu¢bu vhodnymi didaktickymi
prostriedkami.

Hlavnym ciefom prace je vytvorit nazornd a funkénd ucebnd pomodcku, ktora umoini
jednoduchym a prehladnym spdsobom demonstrovat zakladné aj zlozitejsie cviky na hrazde.
Model pozostava z konstrukcie hrazdy a pohyblivej figuriny, ktora znazornuje jednotlivé fazy
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pohybu. Tato kombinacia umozriuje Ziakom lepsie pochopit spravne drzanie tela, koordinaciu
pohybov a techniku prevedenia cvikov.

Praca sa zaroven venuje teoretickym vychodiskam telesnej vychovy, vyznamu ucebnych
pomébcok a zakladnym principom cvicenia na hrazde. Osobitna pozornost je venovana navrhu
modelu, vyberu materidlov a technologickému spracovaniu, ako aj jeho implementdcii do
vyucovacieho procesu.

Navrhnutd u¢ebna pomdcka podporuje nazornost vyucby, zvySuje aktivitu Ziakov a prispieva k
efektivnejSiemu osvojeniu pohybovych zru¢nosti. Okrem telesnej vychovy je moiné model
vyuzit aj v mimoskolskych aktivitdch alebo v oblasti zdravotnej telesnej vychovy, ¢im sa
rozSiruju jeho praktické moznosti vyuZitia.

Klicova slova: Kltcové slova: Telesna vychova. Gymnasticka hrazda. Ucebna pomécka. Model
hrazdy. Figurina. Technika cvikov. Pohybové zru¢nosti. Didaktika. Skolské prostredie.

Nazornost vyucby

Kontakt
Matej Bel University, Tajovského 40, 97401 Banska Bystrica
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THE USE OF MEECHATRONIC SYSTEM IN PROJECT-BASED LEARNING OF TECHNOLOGY AT PRIMARY
ScHooL

VYUZITIE MECHATRONICKEHO SYSTEMU V PROJEKTOVOM VYUCOVANI TECHNIKY NA ZAKLADNE)J
SKOLE

Martin Valo

Abstract

This thesis explores the potential applications of a mechatronic system in project-based
teaching of technology at the upper elementary school level. The main objective was to create
a functional mechatronic prototype and propose its use in the teaching process. The thesis
focuses on analysing the fundamentals of technical education, the project-based approach,
STEM education, and mechatronics, while also taking into account curriculum documents and
educational goals for the 21st century. The thesis addresses the design and construction of a
device for controlled seed germination with a flushing and rotation function, as well as its
implementation in project-based teaching. The device is controlled by an Arduino UNO
microcontroller. The proposed solution represents a simple and affordable teaching aid that
supports the development of students’ creativity, technical, and digital skills while
strengthening interdisciplinary connections within STEM education.

Keywords: Technology, mechatronics, project-based learning, STEM, primary school

Abstrakt

Praca sa venuje moznostiam uplatnenia mechatronického systému v ramci projektového
vyuCovania predmetu technika na druhom stupni zakladnej Skoly. Hlavnym cielom bolo
vytvorit funkény mechatronicky prototyp a navrhnut jeho vyuZitie vo vyucovacom procese.
Praca sa sustreduje na analyzu zakladov technického vzdeldvania, projektového pristupu,
STEM vzdelavania a mechatroniky, pricom zohladnuje aj kurikularne dokumenty a vzdelavacie
ciele pre 21. storocie. Praca sa zaobera navrhom a realizdciou zariadenia na riadené klicenie
semien s funkciou preplachu a rotacie, ako aj jeho implementaciou do projektového
vyucovania. Zariadenie je riadené mikrokontrolérom Arduino UNO. Navrhnuté rieSenie
predstavuje jednoduchu a cenovo dostupnu didakticki pomécku, ktora podporuje rozvoj
tvorivosti, technickych a digitalnych zru¢nosti Ziakov a zaroven posilfiuje medzipredmetové
prepojenia v rdmci STEM vzdelavania.

Klicova slova: technika, mechatronika, projektové vyucovanie, STEM, zdkladna Skola
Kontakt

Konstantin the Philosopher University in Nitra / Faculty of Education / Department of
Technology and Information Technologies
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MOTIVATION OF STUDENTS IN TECHNOLOGY TEACHER EDUCATION

MOTIVACIA STUDENTOV UCITELSTVA TECHNICKYCH PREDMETOV
Danka Lukacova, Hilda Hynekova

Abstract

Although higher education in Slovakia became more accessible after 1989, society has recently
been experiencing a shortage of suitable workers in certain fields. This applies primarily to IT
fields, but in some regions there is also a growing shortage of qualified teachers, particularly
in the natural sciences and technical fields. Universities training teachers are observing a
declining trend in interest in this profession. The aim of the research is to analyze the
motivations and attitudes of students in teacher training programs who have chosen to study
technical subjects.

The research, conducted through semi-structured interviews, reveals that the decision to
pursue this profession is influenced by a combination of practical interest, positive
experiences with young people, motivational role models, and a belief in the importance of
technical education. At the same time, obstacles in the form of social stereotypes and financial
insecurity are evident. The results point to the need for greater support for both future and
current teachers of technical subjects.

This research represents one of several methods used in the preparation of the dissertation.

Keywords: Motivational factors influencing choice, attitude toward technology, societal
perception of the profession

Abstrakt

Napriek tomu, Ze sa po r. 1989 stalo studium na vysokych Skolach na Slovensku pristupnejsie,
v niektorych odboroch v ostatnom obdobi spoloé¢nost pocituje nedostatok vhodnych
pracovnikov. lde najma o informatické odbory, ale v niektorych regiéonoch pribuda aj
nedostatok kvalifikovanych ucitefov, predovsetkym prirodovednych a technickych odborov.
Univerzity pripravujuce ucditelov sleduju klesajicu krivku zaujmu o toto povolanie. Cielom
vyskumu je analyza motivov a postojov studentov ucditelskych programov, ktori si zvolili pre
svoje Studium ucitelstvo technickych predmetov.

Vyskum realizovany formou polostruktirovanych rozhovorov odhaluje, Ze rozhodnutie pre
tuto profesiu ovplyvnuje kombinacia praktického zaujmu, pozitivnych skisenosti s mladezou,
motivacnych vzorov a presvedéenia o vyzname technického vzdeldvania. Zaroven sa ukazuju
prekazky v podobe spoloéenskych stereotypov a finanénej neistoty. Vysledky poukazuju na
potrebu vacsej podpory buducich aj su¢asnych ucitelov technickych predmetov.

Tento vyskum predstavuje jednu z viacerych pouZitych metdd v ramci tvorby dizertacnej
prace.
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Klicova slova: motivacné faktory vyberu, vztah k technike, spolocenské vnimanie profesie

Kontakt
Pedagogicka fakulta, UKF Nitra,

dpf@ukf.sk

57


mailto:dpf@ukf.sk

THE ROLE OF NEW TECHNOLOGIES IN THE DEVELOPMENT OF BEHAVIORAL ADDICTIONS

O Ponoz TON NEQN TEXNOAOTIQN 3TH AIAMOP®Q3H 2YMNEPIOOPIKQN EZAPTHZEQN
KARAKASI MYRTO-EVANGELIA, KARANIKA STAMATIA

Abstract

This paper examines the role of new technologies in the development of behavioral addictions
in the contemporary digital era. It focuses particularly on the ways in which the internet, social
media, digital gaming, and mobile applications influence users’ everyday behavior and, under
certain conditions, may contribute to the emergence of dysfunctional patterns of use. Through
a literature review, the study highlights that specific technological features of digital
platforms, such as constant availability, personalized content flows, immediate reward,
notifications, and interactivity, function as mechanisms that increase user engagement and
make self-regulation more difficult. The paper focuses on forms of behavioral addiction
associated with new technologies, including problematic internet use, social media addiction,
and internet gaming disorder. Special emphasis is placed not only on the distinct forms of
addiction, but also on the structure of digital media themselves, which influences the way
users interact with technology.

In conclusion, new technologies should not be regarded merely as neutral tools of
communication and entertainment, but as environments with specific features that may
contribute to the reinforcement of addictive behaviors, making further study of the
relationship between digital design and human behavior necessary.

Keywords: New technologies, behavioral addictions, digital platforms, internet

Abstrakt

H mapouoa epyaocia e€eTdlel Tov pOAO TWV VEWV TEXVOAOYLWV 0Tn Slapdpdwon
ouuneplpoplkwyv e€aptnoewv otn ouyxpovn Yndlakn emoxr. Eotialel blaitepa otov
TPOTO L ToV omoio To SLadikTuo, Ta HECA KOWWVIKNG SIKTUwoNC, Ta PndLakd
mayvidila Kot oL epaPHOYES KIVNTWV CUCKEUWV EMNPEAlOUV TNV KABNUEPLVN
OUUTEPLPOPA TWV XPNOTWV KOL UITOPOUV, UTIO OPLOUEVEG CUVONKEC, va EVIOXUOOUV TNV
avamntuén SUCAELTOUPYLIKWYV TIPOTUTIWVY XPNONG.

Méoa ano BiBAloypadikr avaokomnaon, avadelkvUETaL OTL TA TEXVOAOYLKA
XOPOAKTNPLOTIKA TwV Pndlakwy mAathopuwy, ONwe n cuvexng Stabeouotnta, n
T{POCWTIOTIOLNUEVN POH TIEPLEXOUEVOU, N AUECT AVTOLOLB, Ol ELGOTIOLOELG KL N
SLadpaoTikOTNTA, AELTOUPYOUV WG UNXOVLIOUOL TTou aufAvouv TNV EUTAOKH TOU XpHoTn
Kol SUCKOAEUOUV TOV TIEPLOPLOUO TNG XPoNG. H epyacia ETUKEVTPWVETAL OE LOPPEC
ouunepLlPopLknc e€aptnong mou oxetilovtal PE TIC VEEC TEXVOAOYLEG, OTIWCE N
TiPOPBANUATIKA Xprion Tou Stadiktuou, n e€aptnon amo ta HECO KOWWVLIKAG SIKTUWwaoNG
Ka n dtatapayn dtadiktuakol matyvidLou.

ISlaitepn éudoaon Sivetal OxL LOVO OTLG ETULUEPOUG LopdEC e€ApTNONG, AAA KOl OTN
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dopn Twv WV Twv Pndlakwv pEcwy, n omnolia emnpedlel TOV TPOTIO UE TOV OMoio 0
XpNotng aAAnAemidpad e Tnv texvoAoyia.

JUUTMEPACUATIKA, OL VEEC TEXVOAOYLEG SeV amoTeAoUV amAWG oUSETEPO EpyaAeia
ETUKOWVWVLAG Kal Puxaywylag, aAAd mepBAAAOVTA UE CUYKEKPLUEVO XOPOKTNPLOTIKA
TIOU HImopouV va cUBAlouv otnv evioxuon e€aptnTIKWV CUUNEPLPOPWY, KABLOTWVTAG
avaykoia TNV mepALTEPw KEAETN TNG OXEONG avapecsa otov PndLako oxedlacuod Kot
™V avBpwrivn cuumnepldopa.

Klicova slova: Néeg texvoloyieg, ocuumeplpopikég e€aptioelg, Pnodlakeés mAATHOPUEC,
Sladiktuo

Kontakt
MSc IN UNIVERSITY OF PATRAS,
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SUBMARINE MODEL AS A TEACHING TOOL IN THE STUDY OF THE PHENOMENON OF BUOYANCY IN
SCHOOL EDUCATION

MODEL tODZI PODWODNEJ JAKO NARZEDZIE DYDAKTYCZNE W BADANIU ZJAWISKA WYPORNOSCI
W EDUKACIJI SZKOLNEJ

Oliwia Kwarta and Zuzanna Kulikowska

Abstract

The Submarine Model as a Teaching Tool for Studying the Principle of Buoyancy in School
Education

Introduction: A submarine is a technical device whose operation is based on the phenomenon
of buoyancy and changes in the system’s density through the regulation of water levels in
ballast tanks. It provides an engaging and easily understandable context for introducing basic
physical concepts to students.

Objective: The objective of this study is to present a teaching concept that uses a submarine
model to introduce the concept of buoyancy and the relationship between mass, volume, and
buoyancy.Materials and Methods: The concept is based on experiential learning and active
learning methods. A key element is the independent construction of a submarine model using
simple materials (a plastic jar, a tube, and a syringe), which allows students to adjust the
amount of air and water and thus observe changes in buoyancy. An additional weight allows
for controlling buoyancy. The activities are supplemented by a presentation of models made
using 3D printing technology, including a bathyscaphe, which aids in visualizing the discussed
phenomena.

Results: The application of the proposed concept promotes a better understanding of the
relationship between mass, volume, and the submersion of objects in a liquid. Through direct
experience, students develop observation skills, the ability to draw conclusions, and basic
research competencies. An increase in cognitive engagement and motivation to learn is also
expected.Conclusions: Teaching based on hands-on experiences and instructional models is
an effective strategy for introducing physical and technical concepts in early childhood
education. The use of a submarine model helps develop cause-and-effect thinking and
facilitates learning. This approach can serve as inspiration for designing modern instructional
solutions.

Keywords: submarine, buoyancy, early childhood education, teaching model

Keywords: Submarine, buoyancy, early childhood education, teaching model

Abstrakt

Model todzi podwodnej jako narzedzie dydaktyczne w badaniu zjawiska wypornosci w
edukacji szkolnej

Wstep: £ddz podwodna jest obiektem technicznym, ktérego dziatanie opiera sie na zjawisku
wypornosci oraz zmianie gestosci uktfadu poprzez regulacje ilosci wody w zbiornikach
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balastowych. Stanowi ona atrakcyjny i zrozumiaty dla uczniéw kontekst do wprowadzania
podstawowych pojec fizycznych.

Cel: Celem pracy jest przedstawienie koncepcji dydaktycznej wykorzystujgcej model todzi
podwodnej do wprowadzania pojecia wypornosci oraz zaleznosci miedzy masg, objetoscia i
ptywalnoscia.

Materiaty i metody: Koncepcja opiera sie na nauczaniu przez doswiadczenie i metodach
aktywizujacych. Kluczowym elementem jest samodzielne wykonanie modelu todzi podwodnej
z prostych materiatow (plastikowy stoiczek, rurka, strzykawka), umozliwiajgcego regulacje
ilosci powietrza i wody, a tym samym obserwacje zmian zanurzenia. Dodatkowe obcigzenie
pozwala kontrolowad wypornos¢. Uzupetnieniem dziatan jest prezentacja modeli wykonanych
w technologii druku 3D, w tym batyskafu, wspierajgca wizualizacje omawianych zjawisk.
Wyniki: Zastosowanie proponowanej koncepcji sprzyja lepszemu rozumieniu zaleznosci
miedzy masg, objetoscig a zanurzeniem ciat w cieczy. Uczniowie, poprzez bezposrednie
doswiadczenie, rozwijajg umiejetnosci obserwacji, formutowania wnioskéw oraz podstawowe
kompetencje badawcze. Oczekiwany jest réwniez wzrost zaangazowania poznawczego i
motywacji do nauki.

Whioski: Nauczanie oparte na doswiadczeniu i modelach dydaktycznych stanowi efektywng
strategie wprowadzania poje¢ fizycznych oraz technicznych na etapie edukacji
wczesnoszkolnej. Wykorzystanie modelu todzi podwodnej sprzyja rozwijaniu myslenia
przyczynowo-skutkowego oraz utatwia przyswajanie tresci. Podejscie to moze stanowic
inspiracje do projektowania nowoczesnych rozwigzan dydaktycznych.

Stowa kluczowe: t6dz podwodna, wypornos¢, edukacja wczesnoszkolna, model dydaktyczny

Kli¢ova slova: Stowa kluczowe: t6dz podwodna, wypornosé, edukacja wczesnoszkolna, model
dydaktyczny

Kontakt
Uniwersytet Rzeszowski, Wydziat Pedagogiki i Filozofii
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EXPERIMENTS WITH A HOVERCRAFT AS A METHOD TO ENGAGE CHILDREN IN EARLY YEARS
EDUCATION

EKSPERYMENT Z PODUSZKOWCEM JAKO METODA AKTYWIZUJACA W EDUKACJI WCZESNOSZKOLNEJ
Anna Kolis and Urszula Kuter

Abstract

Introduction: The hovercraft is an example of a technical device that utilises the phenomenon
of reduced friction by creating an air cushion. Its operation provides an engaging context for
introducing basic concepts of physics.

Aim: The aim of this project is to present a concept for educational technical lessons based on
building functional hovercraft models and experimenting with them in order to explain the
principles of their construction and operation. The lessons employ active learning methods
that promote an understanding of phenomena such as friction, pressure and motion.
Materials and methods: The concept is based on experiential learning and active learning
methods. Pupils construct the simplest hovercraft model themselves using readily available
materials (a CD, a balloon, a cap, plasticine) and/or — with the teacher’s support — a more
complex hovercraft model (using: cardboard, a DC motor, a propeller, a battery, and foil). They
then conduct experiments, comparing the movement of the models on different surfaces and
analysing the effect of air volume on their operation. The lesson can be enhanced with a
presentation of models produced using 3D printing technology.

Results: The application of the proposed concept promotes a better understanding of the
phenomenon of friction and the role of compressed air in reducing it. Pupils develop their
manual, observational and investigative skills, and learn to work together and draw
conclusions. There is also a noticeable increase in engagement and motivation to learn
through hands-on activities.

Conclusions: Experiments using simple technical models, such as a hovercraft, are an effective
teaching tool in early years education. They enable the accessible introduction of physical
concepts and the development of cause-and-effect thinking and investigative skills. This
method can serve as inspiration for creating modern, engaging educational activities.

Keywords: Hovercraft, friction, early years education, experiment, teaching model

Abstrakt

Wstep: Poduszkowiec jest przyktadem obiektu technicznego wykorzystujgcego zjawisko
zmniejszenia tarcia dzieki wytworzeniu poduszki powietrznej. Jego dziatanie stanowi
atrakcyjny kontekst do wprowadzania podstawowych pojec fizycznych.

Cel: Celem pracy jest przedstawienie koncepcji edukacyjnych zajeé technicznych opartych na
budowie funkcjonalnych modeli poduszkowca oraz eksperymentowaniu z nimi w celu
wyjasnienia zasad ich budowy i dziatania. Zajecia wykorzystuja metody aktywizujgce,
wspierajgce rozumienie takich zjawisk jak sita tarcia, cisnienie i ruch.
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Materiaty i metody: Koncepcja opiera sie na nauczaniu przez doswiadczenie i metodach
aktywizujgcych. Uczniowie samodzielnie wykonujg najprostszy model poduszkowca z
ogoblnodostepnych materiatow (ptyta CD, balon, nakretka, plastelina) oraz/ lub — przy wsparciu
nauczyciela — bardziej ztozony model poduszkowca (z wykorzystaniem: tektury, silnika pradu
statego, Smigta, baterii, folii). Nastepnie przeprowadzajg eksperymenty, poréwnujgc ruch
modeli na réznych powierzchniach oraz analizujgc wptyw ilosci powietrza na ich dziatanie.
Zajecia moga by¢ wzbogacone o prezentacje modeli wykonanych w technologii druku 3D.
Wyniki: Zastosowanie proponowanej koncepcji sprzyja lepszemu rozumieniu zjawiska tarcia
oraz roli sprezonego powietrza w jego redukcji. Uczniowie rozwijajg umiejetnosci manualne,
obserwacyjne i badawcze, uczg sie wspotpracy oraz formutowania wnioskdéw. Zauwazalny jest
réwniez wzrost zaangazowania i motywacji do nauki poprzez dziatanie.

Whioski: Eksperymenty z wykorzystaniem prostych modeli technicznych, takich jak
poduszkowiec, stanowig skuteczne narzedzie dydaktyczne w edukacji wczesnoszkolnej.
Umozliwiajg przystepne wprowadzanie poje¢ fizycznych oraz rozwijanie myslenia
przyczynowo-skutkowego i kompetencji badawczych. Metoda ta moze by¢ inspiracja do
tworzenia nowoczesnych, angazujacych zaje¢ edukacyjnych.

Klicova slova: Stowa kluczowe: poduszkowiec, tarcie, edukacja wczesnoszkolna,
eksperyment, model dydaktyczny

Kontakt
Uniwersytet Rzeszowski , Wydziat Pedagogiki i Filozofii
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WIND TUNNEL MODEL FOR DEMONSTRATING AERODYNAMIC DRAG

MODEL VETRNEHO TUNELU PRO DEMONSTRACI ODPORU PROSTREDI
Tomas Lejsek

Abstract

The project focuses on creating a functional model of a wind tunnel produced using 3D
modeling and 3D printing. The main objective was to design a compact, easy-to-assemble, and
visually appealing device that enables a clear demonstration of airflow around a selected
object—specifically, a model of a racing car. During the design process, emphasis was placed
primarily on optimizing airflow within the tunnel (minimizing turbulent flow). Another
important aspect was ensuring ease of assembly and storage.

The resulting model serves as an educational tool for better understanding the basic principles
of aerodynamics, air drag, and the flow of air around objects. It allows students as well as the
general public to visually observe the behavior of moving air and gain a deeper understanding
of the physical phenomena that influence the motion of bodies in a fluid environment.

At the same time, the project demonstrates the practical application of modern technologies,
particularly 3D printing, in the creation of functional prototypes. It connects the fields of
technical design, physics, and manufacturing, showing how theoretical knowledge can be
effectively transformed into a real-world solution.

Keywords: Wind tunnel, 3D printing, Aerodynamics, Airflow visualization

Abstrakt

Projekt predstavuje na tvorbu funkéniho modelu vétrného tunelu vyrobeného pomoci 3D
modelovani a 3D tisku. Hlavnim cilem bylo vytvorit kompaktni, snadno sestavitelné a zaroven
vizudlné atraktivni zafizeni, které umoznuje nazornou demonstraci proudéni vzduchu kolem
zvoleného objektu, konkrétné modelu zadvodniho vozu. Pfi ndvrhu konstrukce byl kladen draz
pfedevSim na optimalizaci proudéni uvnitf tunelu (minimalizaci turbulentniho proudéni).
Dulezitym aspektem byla také jednoduchost sestaveni a skladovani. Vysledny model slouzi
jako didaktickd pomlcka pro lepsi pochopeni zakladnich principl aerodynamiky, odporu
vzduchu a obtékani téles. Umoznuje studentlm i SirSi verejnosti vizudlné sledovat chovani
proudiciho vzduchu a Iépe porozumét fyzikalnim jeviim, které ovliviiuji pohyb téles v latkovém
prostiedi. Projekt zaroven demonstruje praktické vyuziti modernich technologii, zejména 3D
tisku, pfi tvorbé funkcnich prototypl. Propojuje tak oblasti technického designu, fyziky a
vyroby a ukazuje, jak lze teoretické znalosti efektivné prevést do realné podoby.

Klicova slova: Vétrny tunel, 3D tisk, Aerodynamika, Vizualizace proudéni vzduchu

Kontakt Katedra fyziky, techniky a chemie, Pedagogicka fakulta, Jihoceska univerzita v
Ceskych Budéjovicich
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ARDUINO IN EDUCATION: BEGINNER PROJECTS

ARDUINO VE SKOLE: PROJEKTY PRO ZACATECNIKY

Tomas Valovi¢, Libor Smid, Dominika Pudilova, Pavel Mach, Aneta Frankova and Filip
Sedlacko

Abstract

This work is designed to enhance and diversify technical education through the use of the
Arduino microcontroller. The material consists of structured student worksheets and
comprehensive methodological notes for educators. The content is organized into chapters
that guide students step-by-step through specific technical problems. Each section culminates
in a complex task, requiring students to synthesize their acquired knowledge and integrate
individual steps into a single functional unit. By transforming professional technology into
accessible, hands-on assignments, this work aims to foster a deeper understanding of the
technology encountered in everyday life.

Keywords: Arduino, technical education, worksheets, methodology, practical teaching,
knowledge integration

Abstrakt

Prace je navriena za Ucelem zlepSeni a zpestieni technického vzdélavani prostfednictvim
mikrokontroléru Arduino. Material se skladda ze strukturovanych pracovnich listl pro zaky a
komplexnich metodickych poznamek pro vyucujici. Obsah je uspofadan do kapitol, které zaky
krok za krokem provazeji konkrétnimi technickymi problémy. Kazdy oddil vrcholi komplexnim
ukolem, ktery po Zacich vyzaduje syntézu nabytych znalosti a integraci jednotlivych krok( do
jednoho funkéniho celku. Transformaci profesionalni techniky do pristupnych, praktickych
uloh si tato prace klade za cil podpofit hlubsSi pochopeni technologii, s nimiz se setkavame v
kazdodennim Zivoté

Kli¢ova slova: Arduino (mikrokontrolér) Technické vzdélavani, Pracovni listy, Metodika pro
ucitele, Prakticka vyuka, Integrace znalosti, Modernizace vyuky

Kontakt

Zapadoceska univerzita v Plzni

Fakulta pedagogicka

Katedra matematiky, fyziky a technické vychovy
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PRODUCTION OF A TEACHING AID — HYDRAULIC JACK

VYROBA UCEBNEJ POMOCKY — HYDRAULICKY ZDVIHAK
Matus Pavlus

Abstract

This paper deals with the design and construction of a teaching aid in the form of a hydraulic
jack for Technology education in the 6th grade of primary schools. The aim of the work was to
design and build a functional model capable of demonstrating the principles of hydraulics and
simple mechanical systems.

The hydraulic jack operates based on Pascal’s law, which describes pressure transmission in a
closed fluid system. This principle enables force multiplication and lifting of loads using
relatively small input force. The model was designed with emphasis on simplicity, material
availability, and applicability in the educational process.

The construction process included design, preparation of components, and assembly into a
functional system. The model consists of plastic containers, pistons, tubes, and flow control
elements ensuring fluid transmission. Its functionality was experimentally verified, confirming
its suitability for demonstrating pressure transfer in fluids.

The developed teaching aid enhances visualization in education, increases student
engagement, and improves understanding of technical concepts. It also supports the
development of technical thinking and interest in technical education. The paper highlights
the importance of practical models in teaching.

The proposed model can be further improved, for example by integrating an electric drive or
developing detailed technical documentation. The results are applicable in educational
practice and may inspire the creation of similar teaching aids

Keywords: hydraulic jack, hydraulics, teaching aid

Abstrakt

Prispevok sa zaoberd navrhom a realizaciou ucebnej pomocky hydraulického zdvihaka pre
vyucovanie predmetu technika v 6. rocniku zakladnych skoél. Ciefom prace bolo navrhnuit a
zostrojit funkény model, ktory umozni ndzorni demonstraciu principu hydrauliky a fungovania
jednoduchych mechanizmov.

Hydraulicky zdvihdk pracuje na principe Pascalovho zakona, ktory opisuje prenos tlaku v
uzavretej kvapaline. Tento princip umoznuje zndsobenie sily a zdvihanie bremien pomocou
relativne malej vstupnej sily. Model bol navrhnuty s dérazom na jednoduchost konstrukcie,
dostupnost materidlov a vyuZitelnost vo vyucovacom procese.

Vyroba zahrfiala navrh konsStrukcie, pripravu jednotlivych komponentov a ich montaz do
funkéného celku. Model pozostava z plastovych nadob, piestov, hadiciek a regula¢nych
prvkov, ktoré zabezpecuju prenos kvapaliny. Funkénost zariadenia bola overena
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experimentalne a vysledky potvrdili jeho schopnost demonstrovat princip prenosu tlaku v
kvapalinach.

Vytvorend ucebna pomocka zvysuje nazornost vyucCovania, podporuje aktivitu Ziakov a
prispieva k lepSiemu pochopeniu technickych javov. Zaroven rozvija technické myslenie a
zaujem o technické vzdeldvanie. Praca poukazuje na vyznam praktickych modelov vo
vyucovani.

Navrhnuty model je mozné dalej rozvijat, napriklad doplnenim elektrického pohonu alebo
vypracovanim detailnej technickej dokumentdcie. Vysledky prace su vyuzitelné v pedagogickej

.....

Klicova slova: hydraulicky zdvihak, hydraulika, u¢ebna pomdcka

Kontakt
Univerzita Mateja Bela v Banské Bystrici, m.pavius3321@gmail.com
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THE EKOSYMFONIA PROJECT, FEATURING THE INTERACTIVE EKODOM AND ITS
SURROUNDINGS

PROJEKT EKOSYMFONIA s INTERAKTIVNYM EKODOMOM A JEHO OKOLIM.

Emilia Slepkovska , Monika Popadicovd, Miroslava Zabinskd, Lucia Korefiova and Zlatica
Hulova

Abstract

In this paper, we present the EKOSymfdnia science and technology project, which highlights
the harmony between humans, nature, and technology. It is designed as an innovative,
didactic model for teaching at the elementary school level. It is based on the STEAM approach
to education: With the presented model, the authors of this paper respond to the need to
integrate environmental education with the development of students’ technical literacy,
technical thinking, creativity, and skills in inquiry-based learning. At the core of the project is
a constructed interactive EKODOM with thematic sections focused on renewable energy
sources, insects, bee communities, recycling, and plant cultivation, supplemented by
functional and model teaching aids. The goal of project-based education stemming from the
STEAM approach is to teach students to understand the basic principles of selected natural
phenomena and technical solutions. To recognize the interrelationships between nature and
technology. To master basic work procedures and the safe use of tools, and to develop the
ability to observe, measure, compare, experiment, and create simple technical and creative
solutions through practical activities. The significance of the presented work lies in linking
theory with practice and in supporting the holistic development of the student, their critical
thinking, mutual teamwork, and a responsible relationship toward nature, technology, and
modern technologies.

Keywords: technical literacy, STEAM approach, natural and technical principles, teamwork,
project-based learning

Abstrakt

V prispevku prezentujeme prirodovedno-technicky projekt EKOSymfdnia, ktory prezentuje
harmoéniu ¢loveka s prirodou a technolégiami. Je koncipovany ako inovativny, didakticky
model k vyuébe na primarny stupen zakladnej skoly. Vychddza zo STEAM pristupu vo
vzdeldvani: Autorky prispevku s prezentovanym modelom reaguju na potrebu prepajat
environmentalnu vychovu s rozvojom technickej gramotnosti, technického myslenia,
tvorivosti a zru€nosti Ziakov v badatelsky orientovanej vyucbe. Jadrom projektu je
skonstruovany interaktivny EKODOM s tematickymi ¢astami zameranymi na obnovitelné
zdroje energie, hmyz, vCelie spolocenstvo, recyklaciu a pestovanie rastlin, doplneny o funkéné
a modelové didaktické pomocky. Ciefom edukacie orientovanej na projektové vzdeldvanie
vyplyvajlce zo STEAM pristupu, je naudit Ziakov porozumiet zakladnym principom vybranych
prirodnych javov a technickych rieSeni. Uvedomit si vzajomné vztahy medzi prirodou a
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technikou. Osvojit si zakladné pracovné postupy a bezpelné pouZivanie nastrojov, rozvijat
schopnost pozorovat, merat, porovndvat, experimentovat a vytvarat jednoduché technické a
tvorivé rieSenia pomocou praktickych aktivit. Vyznam prezentovanej prace spociva v prepojeni
tedrie s praxou a v podpore celostného rozvoja Ziaka, jeho kritického myslenia, vzajomnej
timovej spoluprace a zodpovedného vztahu k prirode, technike a modernym technolégiam.

Klicova slova: technickd gramotnost, STEAM pristup, prirodné a technické principy, timova
praca, projektové uéenie

Kontakt
Katedra predskolskej a elementarnej pedagogiky, PF KU v RuZomberku

69



DIDACTIC AND SOCIAL PROJECT: | RESPECT - | DON'T HATE!

PROJEKT DYDAKTYCZNO- SPOtECZNY: SZANUJE - NIE HEJTUJE!
Maja Walcharz

Abstract

The main ideas of the project are to draw attention to the significant and current problem of
hate, verbal and physical violence in the school and media environment, as well as to shape
attitudes that support building an atmosphere of respect, empathy, and social responsibility
among children and youth. During the presentation there will be discussed an educational and
social project aimed at students of Katowice primary schools, implemented in the form of a
city competition. Its main goal was to engage students in a creative art work (grades I-lll) or
in preparing a short film/spot (grades IV=VIIl), addressing the topic of counteracting hate and
violence and promoting positive patterns of communication and cooperation.

The possibility of creating an art work or a film made a space to develop students’ creativity,
ingenuity and manual and techincal skills. The project had an educational and upbringing
character — it supported the development of social and emotional competencies, the building
of a sense of self-agency, responsibility, and engagement in the life of the school community.
An important element was also organizing a space for positive competition, integrating class
teams around a common goal.

The presentation will outline the goals of the project and its course, as well as an analysis of
workshop about emotions organized for the students that won the competition. The
workshop provided an opportunity to deepen reflection on mental well-being in the context
of interpersonal relationships. The presentation will be made with intention of popularizing
the idea of using competitions as a tool for working with children and young people around
the area of difficult and important social issues. There will be emphasized their role in creating
a safe space for discussing hate, building a supportive peer environment, and developing
mindfulness in communication, including in the online space.

Keywords: hate, peer relationships, respect, contest, workshop, emotions

Abstrakt

Gtéwna ideg projektu jest zwrdcenie uwagi na istotny i aktualny problem hejtu, przemocy
stownej i fizycznej w Srodowisku szkolnym oraz medialnym, a takze ksztattowanie postaw
sprzyjajacych budowaniu atmosfery szacunku, empatii i odpowiedzialnosci spotecznej wsréd
dzieci i mtodziezy. W wystgpieniu zostanie omodwiony projekt dydaktyczno-spoteczny
skierowany do ucznidow katowickich szkét podstawowych, zrealizowany w formie konkursu
miejskiego. Jego zatozeniem byto zaangazowanie ucznidw w twdrczg prace plastyczng (klasy
[-111) lub przygotowanie krotkiego filmu/spotu (klasy IV=VIIl), podejmujacych temat
przeciwdziatania hejtowi i przemocy oraz promowania pozytywnych wzorcow komunikacji i
wspotdziatania.
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Mozliwo$¢ stworzenia pracy plastycznej lub filmu stanowita przestrzen do rozwijania
kreatywnosci, pomystowosci oraz zdolno$ci manualnych i technicznych uczniéw. Projekt miat
charakter dydaktyczno-wychowawczy — sprzyjat rozwojowi kompetencji spoteczno-
emocjonalnych, budowaniu poczucia sprawczosci, odpowiedzialnosci oraz zaangazowania w
zycie spotecznosci szkolnej. Istotnym elementem byto takze stworzenie przestrzeni do
pozytywnej rywalizacji, integrujgcej zespoty klasowe wokot wspélnego celu.

W wystgpieniu zostang przedstawione cele projektu oraz jego przebieg, a takze analiza
warsztatéw dotyczacych emocji, zorganizowanych dla ucznidw — laureatéw konkursu.
Warsztaty te stanowity okazje do pogtebienia refleksji nad dobrostanem psychicznym w
kontekscie relacji miedzyludzkich. Wystgpienie bedzie rowniez stuzyto upowszechnieniu idei
wykorzystywania konkurséw jako narzedzia pracy z dzie¢mi i mtodziezg w obszarze trudnych i
istotnych zagadnien spotecznych. Podkreslona zostanie ich rola w tworzeniu bezpiecznej
przestrzeni do rozmowy o hejcie, budowaniu wspierajgcego srodowiska réwiesniczego oraz
rozwijaniu uwaznosci na komunikacje, w tym w przestrzeni internetowe;j.

Klicova slova: hejt, relacje rowiesnicze, szacunek, konkurs, warsztaty, emocje

Kontakt
University of Silesia in Katowice, Faculty of Social Sciences
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LASER ENGRAVING IN PRACTICE: THE IMPACT OF PARAMETERS ON FINAL QUALITY

LASEROVE GRAVIROVANIE V PRAXI: VPLYV PARAMETROV NA VYSLEDNU KVALITU
Jakub Gonda

Abstract

Laser engraving is a modern, non-contact technology for processing and finishing materials
that enables the creation of precise and durable markings or surface treatments on a wide
variety of materials. It is characterized primarily by a high degree of precision, consistent
results, and the ability to work with various materials, such as wood, plastics, metals, or glass.
This article focuses on explaining the operating principle of this technology while also
describing the practical process of engraving on various types of materials using selected
technological parameters. Particular attention is paid to how the combination of individual
settings influences the final engraving result, with the aim of better familiarizing the reader
with their interaction.The work also includes documentation of the created samples along
with their visual evaluation and quality analysis. The findings highlight the high precision and
reliability of laser engraving, which appears to be an effective and versatile solution with
extensive applications in industrial practice as well as in the field of custom and personalized
manufacturing.

Keywords: laser engraving, laser technology, material processing, engraving

Abstrakt

Laserové gravirovanie patri medzi modernu bezkontaktnu technolégiu spracovania a
opracovania materiadlov, ktord umoznuje realizovat presné a trvacne oznacenia Ci Upravy
povrchov roznorodych materidlov. VyznacCuje sa najmad vysokou mierou presnosti,
konzistentnostou vysledkov a schopnostou pracovat s r6znymi materialmi, ako napriklad
drevo, plasty, kovy alebo sklo. Prispevok sa zameriava na vysvetlenie principu fungovania tejto
technoldgie a zaroven priblizuje prakticky priebeh gravirovania pri réznych typoch materialov
a zvolenych technologickych parametroch. Osobitnd pozornost je venovand tomu, ako
kombinacia jednotlivych nastaveni ovplyviuje koneény vysledok gravirovania, s ciefom lepSie
oboznamit (Citatela s ich vzajomnym poOsobenim. Sucastou prace je aj dokumentdcia
vytvorenych vzoriek spolu s ich vizualnym hodnotenim a analyzou kvality. Ziskané poznatky
poukazuju na vysoku presnost a spolahlivost laserového gravirovania, ktoré sa javi ako
efektivne a univerzalne rieSenie s rozsiahlym vyuzitim v priemyselnej praxi aj v oblasti
zakazkovej a personalizovanej vyroby.

Klicova slova: laserové gravirovanie, laserova technoldgia, spracovanie materialov,
gravirovanie
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Kontakt
Matej Bel University, Faculty of Natural Sciences, Department of Engineering and
Technology, jakubgonda7 @gmail.com
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PRACTICAL MODEL OF SHIP LOCK FOR EDUCATIONAL PURPOSES

PRAKTICKY MODEL ZDYMADLA PRO VYUKOVE UCELY

Jan Mejzlik

Abstract

This thesis describes and follows the construction and design of water lock model intended to
be used for demonstration of the communicating vessels effect. It describes the first designs
and their evolution into the final product and describes the evolution of the control circuitry.

Keywords: Water lock, filament, user, reservoir, case.

Abstrakt

Prace popisuje vyvoj a naslednou konstrukci navrhu modelu zdymadla, ktery je urceny k
demonstraci principu spojenych nadob. Popisuje prvotni navrhy a jejich evoluci ve finalni
produkt a popisuje evoluci zapojeni fidici elektroniky.

Klicova slova: Zdymadlo, filament, uzivatel, nadrz, kufr.
Kontakt

Jiho&eskd Univerzita v Ceskych Budé&jovicich, Pedagogicka fakulta, Katedra fyziky, techniky a
chemie
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LANDSCAPE MODEL — CREATION AND USE OF AN EDUCATIONAL TOOL IN PRIMARY EDUCATION

MODEL KRAJINY — TVORBA A VYUZITIE EDUKACNEJ POMOCKY VO VYUCBE PRIMARNEHO
VZDELAVANIA

Lenka Benova and Miroslava Gasparova

Abstract

Educational tools play an irreplaceable role in teaching, particularly in primary education.
Appropriately selected teaching aids support active, experiential, and motivating learning
among students. This paper presents an original interactive teaching aid—a landscape model
that serves as a tool for exploring natural, technical, and environmental phenomena, as well
as other elements of human-landscape interaction. It consists of both static and dynamic
elements that enable the simulation of selected phenomena. This primarily involves
demonstrating the operation of a wind turbine through a simple electrical circuit and the
conversion of kinetic energy into electrical energy. Another element is a flowing water
mechanism, where students observe its transformation from clean to polluted depending on
external interventions. The landscape elements are designed so that students can not only
control them independently, thereby promoting their active engagement with the tool. They
can refine and modify existing components, add new ones—such as by creating models,
figures, or accessories—as well as new functions for existing elements. They acquire technical
competencies within a broader educational context. The aid is therefore conceived as an open
didactic tool. The versatility of the tool allows for its application across different grade levels
and educational contexts, depending on instructional objectives and the students’ skill levels
and experience. Through activities carried out with the aid of this tool, students’
environmental, technical, communication, and social competencies are developed. At the
same time, it creates opportunities for the cross-curricular integration of educational content
and for a pedagogically oriented process of working with the tool, in which students act not
merely as users but as active co-creators.

Keywords: educational tool, primary education, landscape model, static and dynamic
elements in the landscape, technical and scientific competencies, subject integration

Abstrakt

Edukacné pomoécky zohravaju vo vyucbe nezastupitelnd ulohu, osobitne v primdarnom
vzdeldvani. Vhodne volené didaktické prostriedky podporuju aktivne, zazitkové a motivujice
ucenie Ziakov. Praca predstavuje origindlnu interaktivnu didakticki pomécku — model krajiny,
ktory sluzi ako prostriedok na poznavanie prirodnych, technickych a environmentalnych javov,
ako aj dalSich prvkov interakcie ¢loveka a krajiny. Je tvorend statickymi aj dynamickymi
prvkami, ktoré umozniuju simulaciu vybranych javov. Ide najma o predstavu fungovania
veternej elektrarne prostrednictvom jednoduchého elektrického obvodu a premenu
kinetickej energie na elektricku. Dal$im prvkom je mechanizmus tecucej vody, pri ktorom Ziaci
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sleduju jej premenu z Cistej na znecistenu v zavislosti od vonkajsich zdsahov. Prvky krajiny su
navrhnuté tak, aby ich mohli Ziaci samostatne ovladat, ¢im sa podporuje ich aktivne zapojenie
do prace s pomockou. Okrem toho moZzu dotvarat a modifikovat existujlce sucasti, pridavat
nové, napriklad vytvaranim modelov, postav ¢i doplnkov, ale aj novych funkcii uz existujucich
prvkov. Nadobudaju technické kompetencie v SirSom kontexte vyucby. Pomocka je teda
koncipovana ako otvoreny didakticky ndstroj. Variabilita jej vyuZitia umoZniuje aplikaciu v
réznych ro¢nikoch a vzdeldvacich kontextoch v zavislosti od ciefov vyufovania a Urovne a
skusenosti Ziakov. Prostrednictvom aktivit realizovanych s pomédckou sa formuju
environmentalne, technické, komunikaéné a socidlne kompetencie ziakov. Zaroven vytvdra
priestor pre predmetovu integrdciu vzdelavacich obsahov a pre didakticky orientovany proces
prace s pomodckou, v ktorom Ziaci nevystupuju iba ako jej pouzivatelia, ale ako aktivni
spolutvorcovia.

Klicova slova: edukacéna pomadcka, primarne vzdeldvanie, model krajiny, statické a dynamické
prvky v krajine, technické a prirodovedné kompetencie, predmetova integracia

Kontakt

Univerzita Mateja Bella, Pedagogicka fakulta, Katedra elementdrnej a predskolskej
pedagogiky, Ruzova 13, 97411, Banska Bystrica, benova.luka@gmail.com;
mgasparova.pfumb@gmail.com
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TESTING OF MECHANICAL GEAR TRAIN

BADANIE PRZEKLADNI MECHANICZNYCH

Wiktoria Bator and Beata Baran

Abstract

The project is based on building a manually driven carousel model that incorporates a simple
mechanical gear system. The construction allows for observation of motion transmission and
analysis of changes in rotational speed depending on the applied gear ratio. The model serves
as a practical illustration of basic principles of mechanics. The aim of the project is to
experimentally examine the operating principles of mechanical gears using the carousel model
and to determine the effect of gear ratio on rotational speed and the way motion is
transmitted.

Keywords: mechanical gears, gear ratio, rotational speed, manual drive, rotational motion

Abstrakt

Projekt opiera sie na wykonaniu modelu karuzeli napedzanej recznie, w ktédrym zastosowano
prosty uktad przektadni mechanicznej. Konstrukcja umozliwia obserwacje przenoszenia ruchu
oraz analize zmian predkosci obrotowej w zaleznosci od zastosowanego przetozenia. Model
stanowi praktyczne zobrazowanie podstawowych zasad mechaniki. Celem projektu jest
eksperymentalne zbadanie zasad dziatania przektadni mechanicznych na przyktadzie modelu
karuzeli oraz okreslenie wptywy przetozenia na predkos¢ obrotowa i sposdb przenoszenia
ruchu.

Kli¢ova slova: przektadnia mechaniczna, przetozenie predkosci, naped reczny, ruch obrotowy

Kontakt
Uniwersytet Rzeszowski, wb126541@stud.ur.edu.pl
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THE KODEON ONLINE ENVIRONMENT FOR SUPPORTING THE TEACHING OF ALGORITHMS IN
PRIMARY EDUCATION

ONLINE PROSTREDI KODEON PRO PODPORU VYUKY ALGORITMIZACE NA ZAKLADNI SKOLE

Petr Sysel

Abstract

This thesis explores the use of the Kodeon online learning environment to support the
teaching of algorithmic thinking at the lower secondary school level. In the context of the
increasing emphasis on the development of algorithmic thinking in school curricula, the thesis
focuses on how digital environments can effectively support this process.

The aim of the thesis is to analyze the didactic usability of the Kodeon environment and to
verify its application in teaching through pilot implementation. The theoretical part is based
on current knowledge of algorithmic thinking, its instruction at the primary and lower
secondary levels, and the role of digital learning environments. Based on this framework,
criteria for assessing the didactic usability of online environments are formulated.

The practical part combines analytical and empirical approaches. First, the Kodeon
environment is systematically analyzed using the defined criteria. Subsequently, a set of
model learning tasks aimed at developing selected components of algorithmic thinking is
designed and implemented in a pilot study conducted in a school setting.

The results indicate that the Kodeon environment supports active problem solving, provides
immediate feedback, offers a clear and comprehensible user interface, and enables teachers
to create and organize instructional content as well as monitor students’ progress. Certain
limitations were identified, particularly in the area of differentiation at the level of individual
students, the scope of analytical tools available to teachers, and the absence of support for
collaboration and open-ended creative work by students.

In conclusion, the thesis summarizes the benefits and limitations of the Kodeon environment
for computer science education at the lower secondary school level and outlines possible
directions for its further development and use in educational practice.

Keywords: teaching algorithms, online learning environment, didactic usability,
differentiated instruction, algorithmic thinking, computer science education

Abstrakt

Diplomova prace se zabyva vyuzitim online vyukového prostiedi Kodeon pro podporu vyuky
algoritmizace na zakladni skole. V kontextu rostouciho dlirazu na rozvoj algoritmického
mysleni ve Skolnim kurikulu se prace zaméfuje na otazku, jakym zplsobem muize digitalni
prostiedi tento proces efektivné podporovat.

Cilem prace je analyzovat didaktickou vyuzitelnost prostfedi Kodeon a ovéfit jeho vyuziti ve
vyuce prostrednictvim pilotniho nasazeni. Teoreticka ¢ast vychazi z poznatk( o algoritmickém
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mysleni, jeho vyuce na zakladni skole a roli digitalnich vyukovych prostredi. Na tomto zakladé
jsou formulovana kritéria pro posouzeni didaktické vyuzitelnosti online prostredi.

Praktickd c¢ast kombinuje analyticky a empiricky pfistup. Nejprve je prostfedi Kodeon
systematicky analyzovano podle stanovenych kritérii. Nasledné je navrZena sada modelovych
vyukovych uloh zamérenych na rozvoj vybranych slozek algoritmického mysleni, kterd je
vyuZita pfi pilotnim ovéreni ve vyuce.

Vysledky ukazuji, Ze prostfedi Kodeon podporuje aktivni feSeni problému, poskytuje
okamzitou zpétnou vazbu, nabizi srozumitelné uzZivatelské rozhrani a umoziuje uciteli
vytvaret a organizovat vyukovy obsah i sledovat postup zak(. Urcitd omezeni byla
identifikovana predevsim v oblasti diferenciace vyuky na urovni jednotlivych Zak(, rozsahu
analytickych nastroji pro ucitele a v absenci podpory spoluprace a oteviené kreativni tvorby
ze strany zakd.

Zavérem prace jsou shrnuty prinosy a omezeni prostiedi Kodeon pro vyuku informatiky na
zakladni Skole a nazna¢eny mozné sméry jeho dalSiho rozvoje a vyuZiti v pedagogické praxi.

Klicova slova: vyuka algoritmizace, online vyukové prostredi, didakticka vyuZitelnost,
diferenciace vyuky, algoritmické mysleni, vyuka informatiky

Kontakt

Pedagogicka fakulta, Univerzita Karlova

Katedra informacnich technologii a technické vychovy
Email: petrsysel99@gmail.com
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TESTING OF MECHANICAL GEAR TRAIN

BADANIE PRZEKLADNI MECHANICZNYCH

Wiktoria Bator and Beata Baran

Abstract

The projects is based on building a manually driven carousel model that incorporates a simple
mechanical gear system. The construction allows for observation of motion transmission and
analysis of changes in rotational speed depending on the applied gear ratio. The model serves
as a practical illustration of basic principles of mechanics. The aim of the project is to
experimentally examine the operating principles of mechanical gears using carousel model
and to determine the effect of gear ratio on rotational speed and the way motion is
transmitted.

Keywords: mechanical gears, gear ratio, rotational speed, manual drive, rotational motion

Abstrakt

Projekt opiera sie na wykonaniu modelu karuzeli napedzanej recznie, w ktédrym zastosowano
prosty uktad przektadni mechanicznej. Konstrukcja umozliwia obserwacje przenoszenia ruchu
oraz analize zmian predkosci obrotowej w zaleznosci od zastosowanego przetozenia. Model
stanowi praktyczne zobrazowanie podstawowych zasad mechaniki. Celem projektu jest
eksperymentalne zbadanie zasad dziatania przektadni mechanicznych na przyktadzie modelu
karuzeli oraz okreslenie wptywu przetozenia na predko$é obrotowg i sposéb przenoszenia
ruchu.

Kli¢ova slova: przektadnia mechaniczna, przetozenie, predko$é obrotowa, naped reczny, ruch
obrotowy

Kontakt
Uniwersytet Rzeszowski, bb126538 @stud.ur.edu.pl

80



INDUCTION FORGING FURNACE

INDUKCNI PEC NA KOVANI

Adam Nezveda

Abstract

As part of my semester work, | decided to build a prototype of an induction forging furnace
for forging. | decided because we don't have the opportunity to forge in the workshop and
this topic interested me. The goal was to build a prototype for forging smaller things and then
make a large version as a bachelor's thesis. The furnace works by transforming 230v 1a to 24v
10a using a power source, which is then changed to 20kV using an exciter, which is sent to a
copper spiral with a diameter of about 3cm. The spiral induces voltage into the material, which
heats it. This prototype is fully functional and that's why | decided to actually make a large
version for my bachelor's thesis.

Keywords: Induction, spiral, forging, term paper

Abstrakt

V rdmci semestralni prace jsem se rozhodl o stavbu prototypu indukéni kovarské pece na
kovani. Rozhodl jsem se proto Ze na dilné nemame moznost kovat a toto téma mé zaujalo.
Cilem bylo postavit prototyp na kovani mensich véci a nasledné udélat velkou verzi jako
bakalafskou praci. Pec funguje tak, Ze pomoci zdroje transformujeme 230v 1a na 24v 10a, coz
nasledné pomoci budi¢e zménime na 20kV, které posleme do spirdly z médi o praméra cca
3cm. Spirdla ndam indukuje napéti do materialu, ktery tim zahtiva. Tento prototyp je plné
funkéni a proto jsem se rozhodl doopravdy udélat velkou verzi na bakalafskou praci.

Kli¢ova slova: Indukce, spirala, kovani, semestralni prace
Kontakt
Zapadoceska univerzita v Plzni

Fakulta pedagogicka
Katedra matematiky, fyziky a technické vychovy
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WEB PORTAL FOR PRE-LABORATORY PREPARATION AND CHEMICAL APPARATUS SIMULATION

WEBOVY PORTAL PRO PRELABORATORNI PRIPRAVU A SIMULACI CHEMICKYCH APARATUR
Stépan Tomek

Abstract

Entering a chemical laboratory is often a stressful and cognitively demanding experience for
beginner students due to varying levels of prior practical knowledge. This project addresses
this issue by developing PrelLAB, an interactive web-based simulator designed for pre-
laboratory preparation in chemistry didactics. The primary goal is to reduce students'
cognitive load by allowing them to safely practice assembling chemical apparatuses in a virtual
environment before entering the physical lab.

The technical solution utilizes a containerized hybrid microservices architecture. The frontend
and user management are built with PHP, while the core innovation lies in a dedicated Python
(FastAPl) backend. This validation engine performs real-time semantic analysis of the
apparatus's topological graph, verifying not just the visual placement of SVG components, but
the logical and chemical compatibility of their connections.

The platform was successfully deployed and tested by 37 users in a real educational context.
The resulting system, PreLAB v2.3.4 LT, features a free sandbox mode for students and a
comprehensive 'Classroom Mode' for educators. This module offers real-time learning
diagnostics, performance tracking, and the ability to design custom reference tasks using
declarative configuration (YAML).

In conclusion, PreLAB proves to be a stable, scalable, and highly usable educational tool. It
effectively shifts initial cognitive barriers to a safe digital space, laying a robust technical
foundation for future integration into broader STEM ecosystems.

Source: https://bp.tomeklab.cz/

Keywords: pre-laboratory preparation, virtual laboratory, e-learning, chemistry didactics,
chemical apparatuses, FastAPI

Abstrakt

Vstup do redlné chemické laboratore predstavuje pro zacinajici studenty kognitivné naroénou
a Casto stresujici situaci, zejména kvali rozdilnym vstupnim znalostem z predchoziho studia.
Tento projekt se zaméruje na vyvoj interaktivniho webového portalu PreLAB, jehoz cilem je
snizit kognitivni zatéz studujicich prostrednictvim bezpecné prelaboratorni pfipravy a nacviku
sestavovani chemickych aparatur ve virtudlnim prostredi.

Technické fesSeni je postaveno na kontejnerizované hybridni architektufe mikrosluzeb.
Zatimco uZivatelské rozhrani a sprava tfid vyuzivaji PHP, hlavnim inovaénim prvkem je
asynchronni backend v jazyce Python (FastAPI). Tento validacni engine provadi sémantickou
analyzu topologického grafu sestavené aparatury v redlném case — nehodnoti tedy pouhé
vizualni prekryti vektorovych (SVG) obrazk, ale chemickou a logickou spravnost jejich vazeb.
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Platforma byla Uspésné nasazena a otestovana vzorkem 37 uZivatell v redlné vyuce. Soucasna
verze PreLAB v2.3.4 LT obsahuje plné funkéni pracovni prostfedi pro studenty a dedikovany
modul pro vyucujici (Classroom Mode). Ten umoznuje tvorbu vlastnich referenc¢nich zadani
pomoci deklarativniho pfistupu (YAML) a poskytuje uciteldm pokrocilou diagnostiku priichodu
vyukou.

Zavérecna evaluace potvrdila, Ze PreLAB predstavuje technologicky stabilni a Skalovatelny
nastroj. Efektivné presouva pocatecni bariéry z fyzické laboratore do bezpecného digitdlniho
prostoru a tvofti solidni zdklad pro budouci univerzitni vyukovy ekosystém.

Odkaz: https://bp.tomeklab.cz/

Klicova slova: prelaboratorni pfiprava, virtudlni laboratof, e-learning, didaktika chemie,
chemické aparatury, FastAPI

Kontakt

Faculty of Education, Charles University, Department of Information Technology and Technical
Education, Email: tomekstepan@seznam.cz
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A SET OF TEACHING AIDS AND ACTIVITIES FOR THE DEVELOPMENT OF MOTOR SKILLS AND
TECHNICAL THINKING IN ELEMENTARY SCHOOL

SADA VYUKOVYCH POMUCEK A AKTIVIT PRO ROZVOJ MOTORIKY A TECHNICKEHO MYSLENI NA ZS
Tobids Vaverka

Abstract

This thesis focuses on the design of teaching aids aimed at developing motor skills and
technical thinking in primary school pupils. In contemporary education, increasing emphasis
is placed on hands-on learning and the development of polytechnical skills, which requires
suitable and accessible educational tools.

The main objective of the thesis is to create prototypes of three teaching aids and assess their
potential for classroom use. The first aid is a bridge-building kit that can be extended with
strain gauges to measure deformation and load of the structure. The second aid is a flywheel
model with interchangeable weights, enabling the investigation of the effect of mass
distribution on its function. The third aid is a pneumatic set using luer lock syringes and
structural holders, allowing the construction of simple pneumatic mechanisms, for example
from cardboard.

The methodology is based on construction-based learning, experimentation, and inquiry-
based education. The aids were designed with an emphasis on simplicity, safety, and
variability for school use. In a subsequent phase, the prototypes will be tested in real
classroom teaching.

The result of the thesis consists of functional prototypes of all three teaching aids and
proposals for their possible didactic use. The aids are designed to support active pupil
engagement, the development of technical thinking and motor skills, and to facilitate an
understanding of basic physical and technical principles.

In conclusion, the proposed prototypes of teaching aids have the potential to become
effective tools for modern technical education in primary schools, and their effectiveness will
be further verified in educational practice.

Keywords: teaching aids; technical education; polytechnic education; motor skills
development; technical thinking; inquiry-based learning; construction activities;
experimental learning; primary school; physics models

Abstrakt

Tato prace se zabyva ndvrhem didaktickych pomulcek zamérenych na rozvoj motoriky a
technického mysleni zaka zakladnich Skol. V sou¢asném vzdélavani roste diraz na praktickou
vyuku a rozvoj polytechnickych dovednosti, coz vyZaduje vhodné a dostupné vyukové
prostredky.

Hlavnim cilem prace je vytvofrit prototypy tfi didaktickych pom{cek a posoudit jejich potencial
pro vyuziti ve vyuce. Prvni pomtuckou je stavebnice pro stavbu mostl, kterou Ize doplnit o
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tenzometry pro méreni deformaci a zatizeni konstrukce. Druhou pomdickou je model
setrvacniku s moznosti vymény zavazi, umoznujici zkoumat vliv rozloZzeni hmoty na jeho funkci.
Treti pomUcku predstavuje pneumatickd sada vyuzivajici stfikacky s luer lock systémem a
konstrukéni uchyty, které umoznuji sestavovani jednoduchych pneumatickych mechanismu
napftiklad z kartonu.

Metodicky prace vychazi z konstrukéniho uceni, experimentovani a badatelsky orientované
vyuky. PomUcky byly navrzeny s dirazem na jednoduchost, bezpecnost a variabilitu vyuziti ve
Skolni praxi. V dalsi fazi budou prototypy ovéreny v praktické vyuce.

Vysledkem prace jsou funkéni prototypy vsech tfi pomlcek a ndvrhy jejich moziného
didaktického vyuziti. PomUcky byly koncipovany tak, aby podporovaly aktivni zapojeni Zakd,
rozvoj technického mysleni i motorickych dovednosti a umoZriiovaly ndzorné pochopeni
zakladnich fyzikalnich a technickych principU.

Zavérem lze konstatovat, Ze navrzené prototypy didaktickych pomUcek maji potencial stat se
pfinosnym nastrojem pro moderni technické vzdélavani na zdkladnich Skoldch a jejich Ucinnost
bude dale ovérena v pedagogické praxi.

Klicova slova: didaktické pomcky; technické vzdélavani; polytechnicka vychova; rozvoj
motoriky; technické mysleni; badatelsky orientovana vyuka; konstrukéni ¢innosti;
experimentalni vyuka; zakladni Skola; fyzikalni modely

Kontakt

Zapadoceska univerzita v Plzni

Fakulta pedagogicka

Katedra matematiky, fyziky a technické vychovy
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AN EDUCATIONAL PORTAL TO SUPPORT PROGRAMMING IN HIGH SCHOOL

VYUKOVY PORTAL PRO PODPORU PROGRAMOVANI NA STREDNI SKOLE

Matéj Soukup

Abstract

This project addresses the need to innovate programming instruction in secondary schools,
where rapid and technically accurate feedback is essential for the development of algorithmic
thinking. Traditional manual code checking is prohibitively time-consuming for teachers and
does not provide students with the immediate feedback necessary for effective learning.
Objectives: The main objective of the project was to develop a comprehensive educational
portal, CodeTest, which automates the process of testing and evaluating programming tasks
in the C language. The system is designed to eliminate subjectivity in evaluation, ensure
maximum security of the host infrastructure, and simulate a real-world development
environment.

Methods: The platform utilizes a modern web architecture with a reactive frontend built on
the Angular framework and a backend based on PHP Slim technology. Each submitted solution
is isolated in a separate container with strictly defined limits on CPU and RAM, thereby
eliminating the risk of malicious code execution. For the effective management of these
environments, a custom PHPDockerClient library was developed that communicates directly
with the Docker API.

Results: The result is a modular system that verifies solutions in four phases: from strict
syntactic checking by the GCC compiler through dynamic output comparison to in-depth unit
testing using assertions, which detect even attempts to circumvent the problem’s logic. The
system is complemented by the integrated Monaco Editor and the GCM microservice for
automated maintenance of system resources.

Conclusion: CodeTest is a professional tool for the objective evaluation of programming. The
project’s benefits include accelerating the learning cycle, saving instructors’ time, and
preparing students for real-world practice through the interpretation of direct compiler
outputs in a secure, isolated environment.

Keywords: Angular, PHP Slim, Docker, Containerization, Automated Grading, Isolated
Environment, Cyber Security, PHPDockerClient, RabbitMQ, PostgreSQL, Redis, Monaco
Editor, C Language, Unit Testing

Abstrakt

Projekt reaguje na potfebu inovovat vyuku programovani na stfednich Skolach, kde je pro
rozvoj algoritmického mysleni klicova rychld a technicky presna zpétna vazba. Tradicni
manualni kontrola kédu je pro vyucujici nelinosné casové naroc¢na a neposkytuje studentlim
okamzitou odezvu nezbytnou pro efektivni uceni.
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Hlavnim cilem projektu bylo vyvinout komplexni vyukovy portal CodeTest, ktery automatizuje
proces testovani a hodnoceni programatorskych uloh v jazyce C. Systém je navrien tak, aby
eliminoval subjektivitu pfi hodnoceni, zajistil maximalni bezpecnost hostitelské infrastruktury
a simuloval redlné vyvojové prostredi.

Metody: Platforma vyuZivd moderni webovou architekturu s reaktivnim frontendem v
frameworku Angular a backendem postavenym na technologii PHP Slim. Zasadnim prvkem je
hlubokd integrace kontejnerizace pomoci Dockeru. Kazdé odevzdané feseni je izolovdno v
samostatném kontejneru s prisné definovanymi limity na CPU a RAM, ¢imzZ je eliminovano
riziko spusténi Skodlivého kédu. Pro efektivni spravu téchto prostredi byla vyvinuta autorska
knihovna PHPDockerClient komunikujici pfimo s Docker API.

Vysledky: Vysledkem je modularni systém, ktery verifikuje feSeni ve Ctyfech fazich: od striktni
syntaktické kontroly kompildtorem GCC pres dynamické porovnavani vystupt az po hloubkové
unit testovani pomoci assertl, které odhali i pokusy o obchazeni logiky zadani. Systém
dopliuje integrovany Monaco Editor a mikrosluzba GCM pro automatizovanou udrzbu
systémovych prostredka.

CodeTest predstavuje profesiondlni nastroj pro objektivni hodnoceni programovani. Pfinosem
projektu je zrychleni vyukového cyklu, Uspora ¢asu pedagogl a pfiprava studentli na redlnou
praxi skrze interpretaci pfimych vystupt kompilatoru v bezpecném, izolovaném prostredi.

Klicova slova: Angular, PHP Slim, Docker, kontejnerizace, automatizované hodnoceni,
izolované prostredi, kyberneticka bezpecnost, PHPDockerClient, RabbitMQ, PostgreSQL,
Redis, Monaco Editor, jazyk C, unit testing

Kontakt
Katedra vypocetni a didaktické techniky (KVD), Fakulta pedagogicka Zapadoceské univerzity v
Plzni, Klatovska tf. 51, 301 00 Plzen, soukum28@zcu.cz
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AUTOMATION OF THE PROCESS STEPS OF INJECTION MOLDING, PROTECTION, AND EXTERIOR
COATING OF PC LENSES WITH OPENINGS FOR CAMERAS AND SENSORS ON VEHICLE GRILLES

AVTOMATIZACIJA PROCESNIH KORAKOV BRIZGANJA, SCITENJA IN ZUNANJEGA LAKIRANJA PC-LEC Z
ODPRTINAMI ZA KAMERO IN SENZORJE NA MASKAH VOZIL

Dijana Kovacic, Viktor Jemec, JoZica Bezjak

Abstract

Today companies which are part of the automotive industry are striving for more complete
and more modern process steps which correnspond ecological, ergonomic and environmental
requirements and legal standards. The international competitiveness of companies in Slovenia
and other countries has increased tremendously in recent years. To achieve continuous and
long- term improvements to existing lines and process steps, the company is constantly
developing new applications, training staff and improving the actual process into a more
reliable one. In addition to all the above requirements, the requirements of our customers are
also extremely important.

The introduction presents the XL PC lens project with all challenges. The specificity of a two-
component polycarbonate lens and the specificity of the openings on the lenses are described.
We also started researching CAST foils and defined the foil in the desired label. All the
shortcomings of the current situation are presented.

In the final part, we will improve the existing situation by purchasing new accessories.
Improvements will help bring the process steps together. The automated process brings the
company a more reliable and better process in the long run. The products will have the exact
placement of the protective labels. With the improvements, we will reduce the workforce in
production and replace them with modern technology, with which we will have a constant
process cycle.

Keywords: XL PC two-component lens, The purpose of the opening on the lens, Injection
molding, varnishing and drying, CAST protective foils, Development of an application for
automatic installation and labeling

Povzetek

Danes podjetja, ki so del avtomobilske industrije, teZijo k bolj popolnim in k bolj sodobnim
procesnim korakom, ki ustrezajo ekoloskim, ergonomskim in okoljevarstvenim zahtevam ter
standardom. Mednarodna konkurencénost podjetij v Sloveniji in v drugih drzavah je v zadnjih
letih izijemno narasla. Za doseganje stalnih in dolgoroc¢nih izboljSav obstojecih linij in procesnih
korakov podjetje nenehno razvija nove aplikacije, usposablja kader in izboljSuje dejanski
proces v bolj zanesljiv. Poleg vseh navedenih zahtev so zelo pomembne tudi zahteve kupcev.
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V uvodu je predstavljen projekt XL PC-le¢a z vsemi njegovimi izzivi. Opisani sta posebnosti
dvokomponentne polikarbonatne lece in odprtin na leCah. Lotili smo se tudi raziskovanja
CAST- folij in definirali folijo v Zeleno nalepko oziroma etiketo. Predstavljene so vse
pomanjkljivosti obstojecega stanja.

V zaklju¢nem delu smo obstojece stanje izboljsali z nakupom nove dodatne opreme. IzboljSave
bodo pripomogle k temu, da bodo procesni koraki zdruZeni v celoto. Samodejni proces
podjetju prinese dolgoro¢no bolj zanesljiv in bolj kakovosten proces. lzdelki bodo imeli
natanc¢no namescéene zasCitne etikete. Z izboljSavami bomo v proizvodnji zmanjsali potrebno
delovno silo in jo zamenjali s sodobno tehnologijo, s katero bomo imeli konstantni procesni
cikel.

Klju¢ne besede: XL PC-dvokomponentna le¢a, Namen odprtine na leci, Injekcijsko brizganje,
lakiranje in suSenje, CAST zascitne folije, Razvoj aplikacije za samodejno namestitev in
podajanje nalepk

Kontakt

Dijana Kovaci¢, Student, mag. Viktor Jemec,
Prof. ddr. JoZica Bezjak, University Of Primorska, Slovenia
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DEVELOPMENT OF THE DIESEL ENGINE AND ITS FUTURE

AzV0) DIZELSKEGA MOTORJA IN NJEGOVA PRIHODNOST

Zoran Bohinjc, Viktor Jemec, Jozica Bezjak

Abstract

In 1908, the first mass-produced Ford Model T rolled off the assembly line at the Ford factory,
owned by Henry Ford. This marked the beginning of the era of mass vehicle production.
According to the latest estimates, there are currently around 1.644 billion vehicles on the
road, nearly 60 million of which are electric.

Internal combustion engine (ICE) vehicles significantly contribute to air pollution, which has a
major impact on human health - especially in urban areas. Over the years, manufacturers have
been compelled to develop and improve systems that substantially reduce the negative
effects on people's health and well-being.

With the introduction and continuous improvement of exhaust gas cleaning systems -
particularly those integrated into the exhaust system - vehicles have become cleaner than
ever before. However, regulations aimed at minimizing environmental impact are becoming
increasingly stringent. As a result, the European Union has adopted guidelines to phase out
the production of internal combustion engine vehicles by 2035 in pursuit of carbon neutrality.
The use of alternative fuels could further reduce pollution and in my opinion, such vehicles
could still be produced and used in the future.

Keywords: exhaust system, DOC, Diesel Oxidation Catalyst, SCR, Selective Catalytic Reduction
system, EGR, Exhaust Gas Recirculation system, alternative fuels

Povzetek

Leta 1908 je v tovarni Ford, ki je bila v lasti Henryja Forda, s tekocega traku pripeljal prvi serijski
model Ford T. Zacelo se je obdobje serijske proizvodnje vozil. Po najnovejsih ocenah je danes
na cestah priblizno 1,644 milijarde vozil, od teh je skoraj 60 milijonov elektri¢nih.

Vozila z motorji na notranje izgorevanje znatno prispevajo k onesnaZzevanju ozracja, kar moc¢no
vpliva na zdravje ljudi, predvsem v mestih. Proizvajalci so bili skozi leta primorani razvijati in
izboljSevati sisteme, s katerimi so ob¢utno zmanjsali negativni vpliv na zdravje in pocutje ljudi.
Z uvedbo dodatnih sistemov za ciscenje izpusnih plinov in njihovo izboljSavo skozi cas,
predvsem na izpusnem sistemu, so vozila postala CistejSa kot kadarkoli prej. Zahteve po ¢im
manjSem negativnem vplivu so vedno stroZje, zato je Evropa sprejela smernice, po katerih naj
bi do leta 2035 prenehali izdelovati vozila z notranjim izgorevanjem. Z uvedbo alternativnih
goriv bi lahko dodatno zmanjsali onesnazevanje in po mojem mnenju bi taka vozila lahko Se
vedno proizvajali in uporabljali.
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Kljucne besede: izpusni sistem, DOC, oksidacijski kataliti¢ni pretvornik, SCR, sistem selektivne
katalitiéne redukcije, EGR, sistem vraéanja izpusnih plinov, alternativna goriva
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Zoran Bohinjc, Student, mag. Viktor Jemec, Prof. ddr. JoZica Bezjak, University Of Primorska,
Slovenia
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