HUAD®POBA KOMIIETEHTHICTD BUUTEJIA - 2025:
®OPMYIOUYU MAUBYTHE OCBITH

3BIPHUK MATEPIAJIIB

DIGITAL COMPETENCE OF THE TEACHER - 2025:
SHAPING THE FUTURE OF EDUCATION

COLLECTION OF MATERIALS

IDE NAES of Ukraine
ILLO HAIMH YkpaiHu
2025




VJIK/ UDC: 37.091.12:004(477)(082)

Pexomenoosano 0o Opyky euenor padorw Incmumymy yugposizayii oceimu HAIIH Ykpainu (npomoxon Ne 10 6io 26
uepens 2025 p.)

Recommended for publication by the Academic Council of the Institute for Digitalisation of Education of the NAES of
Ukraine (Minutes No. 10 dated June 26, 2025)

Penenzentn: Jlyk’sinoBa JI. B., midicauit wien HAIIH VYxkpainu, a-p men.Hayk, mpod.,
TUPEKTOp IHCTUTYTY memaroridyHoi OCBITH i OcBiTH gopocnux imeHi [Bana 3s3t0na HAITH
VYxpaiam; Cripin O.M., giiicauit unen HAITH Vxpainu, n-p mea.Hayk, mpod., THPEKTOp
Incruryty mudposizanii ocitn HAITH Ykpainu

Reviewers: Larysa Lukiyanova, Academician of the NAES of Ukraine, Doctor of
Pedagogical Sciences, Professor, Director of the Institute of Pedagogical Education and
Adult Education named after Ivan Zyazyun of the NAES of Ukraine; Oleh Spirin,
Academician of the NAES of Ukraine, Doctor of Pedagogical Sciences, Professor, Director
of the Institute for Digitalisation of Education of the NAES of Ukraine

[Mudposa kommereHTHICTH BumTestst 2025: Gpopmyroun MaiiOyTHE OcBiTH : 30ipHHK MaTepianis / 3a 3ar.pen. O.B. OBuapyk.
Kuis: IO HAITH Ykpainm, 2025. 189 c.

Digital Competence of Teacher 2025: Shaping the Future of Education: Collection of materials / by general editor. Oksana
Ovcharuk. Kyiv: IDE NAES of Ukraine, 2025. 189 p.

DOI: 10.33407/lib.NAES.id/eprint/745886
ISBN 978-617-8330-55-2

30ipHUK MICTHTh HAyKOBO-TIPAKTUYHI MaTepialiy, 110 BHUCBITIIOIOTH JOCBIJ Ta Kpalli IPaKTHKA BUKOPHUCTAHHS
nu(ppPOBUX TEXHOJOTIH y 3akmamax ocBiTH Ykpainw, [Tompmi, TypeuunHu Ta iHmmX Kpaid 3apyOixoks. OKpecieHO
MMUTaHHS TOAOJIAaHHS BHUKIIUKIB B OCBITHROMY TIPOIIECi, a TAKOXK 3aCTOCYBAaHHS IHHOBAIIMHUX MiAXOIB HU(pOBi3allii y
ocBiTHROMY Tiporieci. [TogaHo mpakTruHi kKpoku 3 BukopuctanHs IKT Ta po3BUTKY HU(POBOT KOMIIETEHTHOCTI BUHTEIS.
BucsiTieHo TeopeTHUHI MiAXOIM Ta MPaKTHYHI HampamroBanHs moao Bukopuctansasa IKT y mpodeciiiHiit ocBiTi, OCBiTI
JOpOCIHX Ta y MiABHINEHHI KBawidikamii BumTeniB. Marepianm ykmageHo y Tpu po3aimm: Pozminm I Iudposa
TparchopMarlisi OCBiTH Ta PO3BHTOK IH(PPOBOi KOMIETEHTHOCTI Y cHCTeMi (OpMaiabHOI Ta HePOPMAaIbHOI OCBITH:
MDKHapoJHU# Ta perioHanbHuil KoHTeKeT; Po3nin 1. L{udposuit ocBiTHII KOHTEHT AJsl peasizailii JUIaKTHIHUX LiTei
NpeJIMETHUX raiy3ei: iHHOBauiiHi Metonu Ta pecypeu; Posain III. Lludpose ocBiTHE cepemoBuile HOBOI YKpaiHCHKOT
HIKOJIM: BUKJIMKH, MOYKJIMBOCTI Ta CTPATETIi ajanTaiii 10 3MiH.

Jist po3pOOHUKIB OCBITHBOI MOJIITUKHY, BYMTENIB, HAYKOBIB, YIIPABIIHI[IB, BUKJIa[a4iB, JOKTOPAHTIB, ACIIPAHTIB,
CTY/ICHTIB, IIMPOKO] MeIaroriaHoi TpoMaCbKOCTI.

Martepiasin  TyONIKYIOTECS B aBTOPCBKIM pefakifii. 3a JOCTOBIPHICTh MOJAHHMX BIJOMOCTEH HECYTh
BiJIMOBITAIEHICT aBTOPH.

The collection of materials presents scientific and practical insights that showcase the experiences and best
practices of using digital technologies in educational institutions across Ukraine, Poland, Turkey, and other countries. It
addresses the challenges encountered in the educational process and discusses innovative approaches to digitalisation
within education. The book offers practical strategies for leveraging information and communication technology (ICT)
and enhancing the digital competencies of teachers. Additionally, it highlights theoretical frameworks and practical
developments related to the use of ICT in vocational education, adult education, and the professional development of
educators. The materials are organised into three sections: Section I: The digital transformation of education and the
development of digital competencies within both formal and non-formal education, focusing on the international and
regional context; Section II: Digital educational content aimed at achieving the didactic goals of various subject areas,
highlighting innovative methods and resources; Section III: The digital educational environment of the new Ukrainian
school, addressing challenges, opportunities, and strategies for adapting to changes.

These materials are intended for educational policymakers, teachers, researchers, administrators, lecturers,
doctoral candidates, postgraduate students, students, and the broader pedagogical community.

The materials are published in the author's editorial office. The authors are responsible for the accuracy of the
information provided.

DOI: 10.33407/lib.NAES.id/eprint/745886
ISBN 978-617-8330-55-2

© IO HATIH Ykpaiuu
© IDE NAES of Ukraine




3BMICT - CONTENT

PO3/IUJI I. IU®POBA TPAHCO®OPMALIISI OCBITU TA PO3BUTOK LIMDOPOBOI
KOMITETEHTHOCTI Y CUCTEMI ®OPMAJIbHOI TA HE©OOPMAJIbHOI OCBITU:
MDKHAPOJIHUI TA PETTOHAJIBHUM KOHTEKCT 6

CHAPTER I. DIGITAL TRANSFORMATION OF EDUCATION AND DEVELOPMENT OF DIGITAL
COMPETENCE IN THE FORMAL AND NON-FORMAL EDUCATION SYSTEM: INTERNATIONAL
AND REGIONAL CONTEXT 6

ZMIANA ROLI NAUCZYCIELA W KONTEKSCIE TRANSFORMACJI CYFROWEJ. CHANGING
THE ROLE OF THE TEACHER IN THE CONTEXT OF DIGITAL TRANSFORMATION. Dr

RENALA MISTCTUK ...ttt ettt et e e s b e e s ae e s are e sr e e e sneeesareeeanes 6
ECONOMETRIC MODEL OF PREDICTION OF THE RISK OF CYBERBULLYING IN A
STUDENT. Graiyna Chrostowska-Juszcgyk, PRD .................ccccocoviiiiiiinieiniiinieneeieeee e 7
INTERNATIONALIZATION AND DIGITALIZATION OF HIGHER EDUCATION: THE ROLE
OF VIRTUAL EXCHANGE. YUliana LavrysHh.................cccccooovuiiniiiiniiiniiiinieeniieessiieenieessiee e 12
DIGITAL EDUCATIONAL CONTENT AND THE USE OF VR/AR FOR DIDACTICAL GOALS IN
THE AREA OF INDUSTRY 4.0. Andrzej Wojciech Stepnikowski...................cccooovevviniinenniinnen. 14
WYKORZYSTYWANIE TECHNOLOGII CYFROWEJ W PRACY Z DZIECMI I MEODZIEZA Z
NIEPEENOSPRAWNOSCIA INTELEKTUALNA. Dr hab. prof.ndzw.Helena Marzec ............. 20

DETERMINING THE SELF-PERCEPTION AND SELF-EVALUATIONS OF PRE-SERVICE
TEACHERS REGARDING TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE
(TPACK). Fatma ALKAN, Eyliil OZULUS, Aysem Seda YUCEL ....................ccoceoeeererererrnne.. 24

DIGITAL LITERACY PERSPECTIVE: EVOLUTION OF THE NEW EDUCATION MODEL.
Assoc. Prof. Dr. Canan KOCAK ALTUNDAG, Billur KOFTER, Prof. Dr. Aysem Seda YUCEL27

THE ROLE OF ARTIFICIAL INTELLIGENCE IN SHAPING MODERN TEACHING
METHODS: INTEGRATING CLOUD COMPUTING AND VIRTUAL REALITY. Dr Eng. Pawel
PLASKUFA ...................coooooooioiiieeei ettt ettt s bbb abababa b s bababababababasssasassesrsenenee 32

THE IMPACT OF SOCIAL MEDIA AND MODERN TECHNOLOGY ON CHILDREN'S
RELATIONSHIPS AT AN EARLIER SCHOOL AGE. Katarzyna Szymczyk, Anna Misztela....35

THE USE OF MODERN EDUCATIONAL TECHNOLOGIES IN REHABILITATION WORK.

MaVCin STIZELEC ...t s 37
THE USE OF ARTIFICIAL INTELLIGENCE IN EDUCATIONAL AND SCIENTIFIC
PRACTICE: THE LITERATURE REVIEW. Larysa Lukianova, Krzysztof F. Symela .............. 39
THE USE OF MODERN TECHNOLOGY IN TODAY'S CHILDCARE SYSTEM UP TO THE AGE
OF THREE. KatariyRa STYMCTPK ........cooeeveiieiiiiiiiiiiiectteettetete ettt 44
ETHICAL DIMENSION OF THE USE OF MODERN TECHNOLOGY IN TODAY'S
EDUCATION SYSTEM. Michal Stolarczk .................ccccooivoeiiiniioiiinieeciinieceniseeee e 46

ZNACZENIE TECHNOLOGII CYFROWYCH W EDUKACJI WCZESNOSZKOLNEJ WE
WZBOGACANIU DOSWIADCZEN EDUKACYJNYCH DZIECI. THE IMPORTANCE OF
DIGITAL TECHNOLOGIES IN EARLY CHILDHOOD EDUCATION IN ENRICHING
CHILDREN'S LEARNING EXPERIENCES. Dr Olga Zamecka-Zalas, Ewa KoZlik ................. 48

CURRENT PROBLEMS OF USING DIGITAL TECHNOLOGIES IN PRIMARY EDUCATION.
Mariya Leshchenko, Dominika Stodkowska, Angelika Zabrycka.......................cccocecovvvreuennnne.. 51




MODERN TECHNOLOGIES IN THE TEACHER'S WORK — BENEFITS AND RISKS. Beata
CHUPIASKA ...ttt ettt s s e s s ane s ne e r e e n e nreene s 54

DIGITALISATION, INTERNATIONALISATION, AND SUSTAINABLE DEVELOPMENT OF
EDUCATION IN THE CONTEXT OF THE EUROPEAN HIGHER EDUCATION AREA. Mariya

SHPSHEIIA ...ttt s e e s s 56
DEVELOPING DIGITAL COMPETENCE OF PHD STUDENTS THROUGH THE EVALUATION
OF AI USAGE POLICIES. Nataliia ZRUKOVA.....................ouuueeeeeeieeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiee 58

ENHANCING TEACHERS' DIGITAL COMPETENCE FOR MEMORY DEVELOPMENT
SUPPORT OF STUDENTS WITH AUTISM SPECTRUM DISORDER: CHALLENGES AND

PERSPECTIVES. Olena GAYEVSKQ ..................ccooovcueiriiiiiiiiniieniieesiieesssesieessieesnisesssaessseessseesnes 59
TECHNOLOGY AS A TOOL TO PREVENT TEACHER BURNOUT IN THE FACE OF WAR
TRAUMA. Remigiusz Mazur, MA, Ludmita Walaszczyk, PhD ....................cccooeevveirivieneeneenns 61
GAMIFICATION IN ENGLISH LANGUAGE INSTRUCTION: PEDAGOGICAL PERSPECTIVES
AND METHODOLOGICAL APPLICATIONS. Ostap Bodyk....................ccocoveeeeeeerreeiesrennns 64
CTAPETIII PO3BUHTKY ITH®POBOI KOMIIETEHTHOCTI B KPATHAX €BPOITH: ITPOTHO3
0 2050 POKY. Ceimaana JIUMBUHOBA......................ccccveeeeiereeeeicirieesiiiveessisreessssessssssessssseeeans 67

POJIb IHCTPYMEHTIB CAMOOLIHIOBAHHA IITH®POBOI KOMIIETEHTHOCTI
BYUTEJIB Y I10/]0IAHHI BUK/THKIB B OPTAHI3AIIII HABYAJIbHOI'O ITPOLIECY.
OKCAHA DBUAPYK .........ooeeeeeniieeeiee et ettt esteesstte e site e steesteesabteesabeesbeesbaeesabeesabeessateesateesabaesnsseesaseasns 71

HITYYHUH IHTEJIEKT Y CYYACHOMY OCBITHbOMY ITPOCTOPI KYPCIB
HIJIBUIIEHHA KBAJTI®IKALII IEJATOIIB: IIPOBJIEMH TA IIEPCITEKTHBH.

DAMITAPCOKA JLIL ...ttt ettt ettt st s et e e s s bee e s s sabe e e s s sateeeesabeas 74
OIIIHIOBAHHA E®EKTHBHOCTI BHKOPUCTAHHA IKT B LIIKOJIAX BEJTHKOI
BPHTAHIL ManuypKa L L..................ocoooeeeeeeeeeeeeereeseeeseeeeseseesesess e tssssssna s asssssssanns 77
®OPMYBAHHA TH®POBOI KOMIIETEHTHOCTI BYHTEJIIB YEPE3 KYPC "IITYYHHH
IHTEJIEKT B OCBITHbOMY ITPOLIECI". Ocunosa H.B. ......................cccoocoeeeeeeeerreerrrnnn, 78

IHTETPALIIA TEXHOJIOTTH BIPTYA/IbHOI, JOIIOBHEHOI PEAJIBHOCTI TA
HITYYHOI O IHTEJEKTY IK IHHOBAI[IHHHH IMIIXIT 10 PO3BHTKY I[TH®POBOI
KOMIIETEHTHOCTI ITEJJAT OT'IB. 300P06€Ub O. (. .................oooeooeeeoeeeeeeeeseeeseeeeeseeeseee 81

IIH®POBHH MEHE/[’KMEHT I ITH®POBE JIJIEPCTBO K CYYACHI TPEHH
PO3BHTKY ITH®POBOI KOMITETEHTHOCTI KEPIBHUKA IIIKOJIH. Tpuyenuyx 0.0. 83

I[H®POBA KOMIIETEHTHICTb ITEJJATOI' A K BAKJTHBUH YHHHHK OCBITH. Ilaxina

L Q. ..o ——————— 87
JUCT. AHlIIFIHE HABYAHHA 3 BUKOPUCTAHHAM CISCO PACKET TRACER:
MOK/IHBOCTI TA IIEPCIIEKTHUBH. Pocmucinag TORUITL .......................ceeeiiiiieeeeniieeanaaannnns 91
IHHUDPOBA TPAHC®OPMAIIIA 3AKJIA/1Y BHII] Of OCBITH 9K YHHHHK

ITPO®ECIHHOI' O PO3BHTKY MAHBYTHIX HE/JATIOrI'IB. Oniap M.IL. ............................ 92
TEXHOJIOTII AR YP03BHTKYlIH(I)POBOI"I(OMIIETEHTHOCTI CYYACHOI' O BUHTEJIA.
HHOCEHKO HO.T . ............cooooooeeeeeeeeeeieeeeeeeeeee e e e ettt tee e e e s e e ettt ese s e s s e e ettt b s e s eeesaasaaassesesessssrannnnss 94

3MICT CIIELIKYPCY «METOJJHKA BHKOPUCTAHHA PE@®EPATHBHOI BA3H ERIH PLUS
JUIA PO3BHTKY ITH®POBOI KOMIIETEHTHOCTI HAYKOBHX I HAYKOBO-
HEJJAI'OI'TYHHUX TIPAIIIBHHUKIB». Hosuuvka T. JI., Ieanosa C. M., Illunenxo M. A., ...... 96

PE®JIEKCIA PO3BUTKY IITH®POBOI KOMIIETEHTHOCTI IIEJJAIOT'A B YMOBAX
HHDPOBOI TPAHC®OPMAILII OCBITH. Kpasuenko FO. A. ....................cooeeeereeereerrrnnnn, 100




CTBOPEHHA TA PO3BUTOK IEPCOHA/IBHOI'O BPEH/1Y BUUTEJIA 3ACObBAMH

HH®POBHUX TEXHOJIOT'TH. Okcana KPaGUUHQ .......................cocoeeeveeeeereeeeeeerersreserssessnnan, 102
CAMOOCBITA BUKIIA/IAYA AK BA>K/TUBA CKJIA/IOBA IIPH ITI/IBUHIIIEHHI
KBATI®IKAIIL KonoCiHCOKA H.M. ...t een s 107

METOIHKA PO3BUTKY ITH®POBOI KOMITETEHTHOCTI HAYKOBHX I HAYKOBO-
HEJAIOI''9YHUX ITPAI[IBHUKIB 3 BUKOPUCTAHHAM BA3H JIAHUHX OPEN UKRAINIAN
CITATION INDEX. Kinvuenxo A.B., Jlaoorcuncokuit 10.A., Tkauenxko B.A............................. 109

PO3JILT I1. LIM®POBUI OCBITHIN KOHTEHT JUULSI PEAJII3ALIT JIMJIAKTUYHNX LIJIEN
[IPEJIMETHUX TAJIY3EM: IHHOBAIITHI METO/IU TA PECYPCHU 114

CHAPTER II. DIGITAL EDUCATIONAL CONTENT FOR IMPLEMENTING THE DIDACTIC GOALS
OF SUBJECT FIELDS: INNOVATIVE METHODS AND RESOURCES 114

®OPMYBAHHA KAP’€EPHOI CITPAIMOBAHOCTI 3/105YBAYIB ITPH BUBYEHHI
IHTETPOBAHOT' O KYPCY STEM HA AJJAIITAIIITHHOMY ITHKJII FA30BOI CEPE/ITHbOI

OCBITH. CiRifi B. B. ............ooooeeeeeeeeeeeeeeeeeeeee e sa st as s 114
PO3BHUTOK Y ITEJJATOI'IB HABUYOK CTBOPEHHA 3AIIHUTIB Jl/IA TEHEPATHUBHOI O
HITYYHOT O THTEJIEKTY. OREKCIOK O.P. ...............ooooooeeeeeeeeeeeeseeeeeseeseeeees s esas s, 116
IIH®POBI 3ACO5H HABYAHHA AK IHCTPYMEHT ®OPMYBAHHA IYXOBHHX I
MOPAJIBHHX IIIHHOCTEH Y BOEHHHH YAC. Cypeno €. A.............oceeeeereeeererennnn, 118
ITPO BUKOPHCTAHHSA TEHEPATHBHOTI O IITYYHOI' O IHTEJTEKTY BUYHTETAMH Y
IIPOIIECI HABYAHHA EKOHOMIKH. Py0060.i B.A. ..............ooooooeeeerereeeererreeerererererrenn, 121
OCBITHI IHHOBAIIII B YMOBAX ITH®POBOI TPAHC®OPMAIIII OCBITH. I'ooeyvka T.1.
........................................................................................................................................................ 122
IH®POBE OCBITHE CEPE/IOBHIIE HOBOI YKPAIHCBKOI LIIKOJIH: CYYACHI
TPEH/IH TA IIPAKTHYHI PIIHEHHA. JTumeunenko O.B.....................coccocovveereeererrernnenn, 124
IIH®POBA TPAHC®OPMAIIIA OCBITH: BHKOPHCTAHHA BIPTYAJIBHOI TA
JOIMOBHEHOI PEAJIBHOCTI. Ce6epuHA JLM. ..................ccooeoveneveerererererrsrsressessiessssssnans 127

JHJTAKTHYHI ACITEKTH BHKOPHCTAHHA MYJIb THILUTIKAI[IHHHX ®IIBMIB HA
YPOKAX AHTJIIHCbKOI MOBH Y CEPE/THIH TA CTAPIIIH ILIKOJII. Xpucmuy H.C. 131

BHKOPHCTAHHSA LITYYHOIO IHTEJEKTY Y IEJATOTTYHIH JIA/TBHOCTI BYUTEIA
3AKJIAZTY 3ATA/TEHOI CEPEHBOI OCBITH. ITununtyi L. ............ooeoeeeeeeeseeeee. 133

BIIPOBA/I?’KEHHA TU®POBUX IHCTPYMEHTIB 111/l YAC BUBYEHHA MATEMATHKH
TA MUUKTAJIY3EBOI'O KYPCY «STEM» AK OAHUH 31 IIIVIAXIB ®OPMYBAHHA

IIH®POBOI TPAMOTHOCTI 3/JOBYBAYIB OCBITH. X0100 M.B. .....................c......... 136
I[H®POBI IHCTPYMEHTH B OCBITHbOMY ITPOLIECI. Manioma C.O........................... 139
BHKOPHCTAHHA CEPBICIB INTYYHOI' O IHTEJIEKTY JlJIA TEHEPALII TECTOBHX

3ABJIAHB. Co000AHIOK LEQ. ..................ccocueiaiiaiiinieieiieeniee sttt et e sttt s sate e b s ieeesaee s 141
BHKOPHCTAHHA MOBLIIbHHUX OITHTYBAHbD JIVIA [TIPOBEJEHHA IHTEPAKTHBHHX
JTEKIITH. CiKOPA SLB. .............oeoooeeeeeeeeeeeceseeeseeee e aes s sananassanas 143

TPAHCIHCIHILUIIHAPHUH ITIIXI] IH®OPMAIIIHHO-AHAJIITHIHOI O CYIIPOBOIY
IIHD®POBOI TPAHC®OPMALII ITIJTOTOBKH INEJATOT'TYHUX KA/PIB. Pocmoxa M.JI.

IMEPCUBHA KOMIIETEHTHICTb TA IMEPCUBHA I'PAMOTHICTh Y44ACHHUKIB
IIPOIIECY HABYAHHA 3AKJIAIB 3AI'AJIbHOI CEPE/JHbOI OCBITH. Pawescoka H.B.147




HHHDPOBA KOMIIETEHTHICTb BUUTEJIA JIITEPATYPHU. Ocmpoescvka I'.0., Aumonosa A.A.

........................................................................................................................................................ 150
IIH®POBA KOMIIETEHTHICTh BUYHTE/IA MATEMATHKH. Kypakoea T.€E. ............... 154
PEAJII3ALIIA 3AB/TAHB ITPHPOJTHHYOI OCBITHbOI TAJTY3I 34COBAMH ITH®POBHX
TEXHOJIOTTH. EDIMEHKO C.M. ...........o.ooeeeeeeeeeeeeeeevseseenes s ssses s sesasassesassssanensans 155

METOIHKA BHKOPUCTAHHA ITH®POBHX TEXHOJIOTTH Y TIPO®ECIHHIH
HIITOTOBIII MAHFYTHIX KBAJTI®IKOBAHHX POBITHHKIB. I'yk H. M., Ko6uca B. M.157

MPO®ECIMHA TPAHC®OPMAIIA MEJATOT'A B YMOBAX ITAU®POBI3AIIIL OCBITH:
POJIb HABYAJIBHUX 3ACTOCYHKIB B OCBITHBOMY NNPOLECI (HA ITPUKJIAT

3ACTOCYHKY «BUBYAIO — HE YEKAIO»). IIpocina O.B. .................c.cccccevvevrvercirannnnnn. 161
PO3ILJ I1I. HIU®POBE OCBITHE CEPEJOBUILE HOBOI YKPATHCHKOI IIKOJIU: BUKJIMKU,
MOXJIMBOCTI TA CTPATEI'TI AIATITALIIL /10 3MIH 164

CHAPTER III. DIGITAL EDUCATIONAL ENVIRONMENT OF THE NEW UKRAINIAN SCHOOL:
CHALLENGES, OPPORTUNITIES AND STRATEGIES FOR ADAPTATION TO CHANGES 164

MICIE IMEPCHBHOCTI Y HOBIH J1YAJIbHOCTI HABYAHHA. Bypos O.10. .............. 164
OIIIHFIOBAHHA ITH®POBOI KOMIIETEHTHOCTI HAYKOBI[IB I BYUTEJIIB Y POFOTI 3
BEFOPIEHTOBAHHMH EHITUK/IONIEJHUYHHMH PECYPCAMM. Hinuyk O.II. .......... 166
TH®OPMAILIIHHO-KOMYHIKAITIHHI TEXHOJIOT'II Y TEJATOT'TYHIH OCBITI -
CTPATETTYHHH PECYPC YKPAIHCBKOI'O CYCIII/IbCTBA. Buzoscvka O.. ............... 169
POJIb OCBITH Y ®OPMYBAHHI CBIITOMOI'O CTABJIEHHA /10 KIFEPFE3IIEKH B 33CO.
CPXIX AeC .o e et n et e 172
IIH®POBA ITEJATOTIKA AK IHHOBAIIIHHUH HAIIPAM PO3BHTKY IIKL/IBHOI
OCBITH. TepBIHCOKA LB ...............coocuveiiiiiiiiiiiiiiiei ettt st ssite e site et e st e s sate e sbeesbaessaaeesaseas 174

IITYYHHH THTEJIEKT Y IPHPOJHHYO0-MATEMATHYHIH OCBITI: EOEKTHBHI
IUIXOIH TA PEKOMEH/IAIIII JUIA ITEJATOTTYHHX KAJIPIB. Kosanenko B.B........ 177

KPHTEPIT OIIIHIOBAHHA I[H®POBHX IHCTPYMEHTIB JI/I OPTAHI3ALII STEAM-

IIPOEKTIB Y 3AKJIA/IAX 3ATAJIbHOI CEPE/JHbOI OCBITH. Copoxo H.B.................... 179
LHHH®POBA BE3ITEKA TA KOM®OPTHE OCBITHE CEPE/IOBHIIIE HYI1II: BUK/TUKH TA
PIHIIEHHA. IN6THA O. 0. ...............cccoooiieiieiieieiieeeeeee ettt ettt 180

PE3YJIbTATH JOC/II’KEHHS BUKOPHCTAHHS IH®OPMALIHHO-IITH®POBOIO
CEPE/IOBHIILA 3AKTAZY 3AT AJTbHOI CEPEJJHBOI OCBITH EATBKAMH. Isaniox I.B.182

IHCTPYMEHTH IHTEI PAIIITI ITH®POBHX TEXHOJIOTIH B OCBITHIH ITPOIIEC. Fenscsa
O 184




PO3JILJT 1. IU®POBA TPAHC®OPMAIISA OCBITH TA PO3BUTOK I[MPPOBOI
KOMIIETEHTHOCTI ¥ CUCTEMI ®OPMAJIbBHOI TA HE®OPMAJIbHOI OCBITHU:
MI)KHAPOJIHUM TA PETTOHAJIBHUMA KOHTEKCT

CHAPTER 1. DIGITAL TRANSFORMATION OF EDUCATION AND DEVELOPMENT OF
DIGITAL COMPETENCE IN THE FORMAL AND NON-FORMAL EDUCATION
SYSTEM: INTERNATIONAL AND REGIONAL CONTEXT

ZMIANA ROLI NAUCZYCIELA W KONTEKSCIE TRANSFORMACJI CYFROWEJ.
CHANGING THE ROLE OF THE TEACHER IN THE CONTEXT OF DIGITAL
TRANSFORMATION. Dr Renata Miszczuk

Instytut Pedagogiki, Uniwersytet Jana Kochanowskiego w Kielcach

Abstrakt. Celem prezentacji jest przedstawienie wsparcia nauczycieli w doskonaleniu jakosci
procesu uczenia si¢ i nauczania w ramach polskiego systemu edukacyjnego.

W powyzszym uje¢ciu rozwijanie umiejetnosci nauczycielskich dotyczy przede wszystkim:

- wspierania ucznidéw w uczeniu si¢ z wykorzystaniem narzedzi TIK;

- zwigkszenia kompetencji w zakresie wykorzystania technologii informacyjnych i
komunikacyjnych;

- zwigkszenia wiedzy i umiejetnosci w zakresie przeciwdzialania negatywnym aspektom
transformacji technologicznej 1 globalnych wyzwan, z uwzglednieniem aspektow
spotecznych, np. problematyki wykluczenia;

- rozwijania umiej¢tnos$ci dydaktycznych, niezbednych w realizacji edukacji w klasach
wielojezycznych 1 wielokulturowych.

Praca opracowana zostanie na podstawie biechej realizacji wybranych kierunkow polityki
o$wiatowej panstwa, co zapewni spojno$¢ opracowania z wymaganiami podstawy programowej oraz
wykonywanie przez nauczycieli wybranych celow ksztatcenia ogdlnego i wymagan szczegoétowych
okreslonych w podstawie.

Najwazniejsze cele ogolne zawarte w obowigzujagcych w polskim systemie edukacyjnym
podstawach programowych, dotyczace nauki w cyfrowym $wiecie, zostaly sformutowane w
przepisach rozporzadzen Ministra Edukacji Narodowe;.

Rozwigzania prawne charakteryzuja role szkoty w ksztalceniu kompetencji cyfrowych
uczniow. Szkota ma stwarza¢ uczniom warunki do nabywania wiedzy 1 umiejetnosci potrzebnych do
rozwigzywania problemow, z wykorzystaniem metod i technik wywodzacych si¢ z informatyki —
tym z zastosowaniem logicznego i1 algorytmicznego mys$lenia 1 programowania, poslugiwania si¢
aplikacjami komputerowymi, wyszukiwania i wykorzystywania informacji z réznych Zzrddel,
postugiwania si¢ komputerem 1 podstawowymi urzadzeniami cyfrowymi oraz stosowania tych
umiejetnosci na zajeciach z réznych przedmiotow, m.in. do pracy nad tekstem, wykonywania
obliczen, przetwarzania informacji i jej prezentacji w réznych postaciach.

Szkota ma réwniez przygotowywac uczniéw do dokonywania §wiadomych i odpowiedzialnych
wyborow w trakcie korzystania z zasoboéw dostepnych w internecie, wdrozy¢ ich do krytycznej
analizy informacji, nauczy¢ bezpiecznego poruszania si¢ w przestrzeni cyfrowej, w tym
nawigzywania i utrzymywania opartych na wzajemnym szacunku relacji z innymi uzytkownikami
sieci. Jednocze$nie poszczegbdlni nauczyciele, ksztalcac kompetencje cyfrowe swoich
wychowankoéw, powinni podejmowac dziatania majace na celu zindywidualizowane wspomaganie
rozwoju kazdego ucznia, stosownie do jego potrzeb 1 mozliwosci.




ECONOMETRIC MODEL OF PREDICTION OF THE RISK OF CYBERBULLYING IN A
STUDENT. GraZyna Chrostowska-Juszczyk, PhD

Akademia Piotrkowska, Piotrkow Trybunalski
Keywords: econometric model, cyberbullying, secondary school.

Abstrakt. The study analysed the situation of cyberbullying in secondary schools in Warsaw.
A prediction of the threat of cyberbullying for a student has been made. To analyse and build a
predictive model of the threat of cyberbullying, data from 1,621 questionnaires filled out by
secondary school students were used. According to the adopted methodology, variables
characterising the studied students were first discretised using the WoE index. In the subsequent
stages of the study, categorised variables were used. Then, using the IV indicator, variables were
selected that had varying degrees of influence on the risk of cyberbullying among the surveyed
students.

Data from 1621 questionnaires, which were completed by students of secondary schools in
Warsaw, were used to analyze and construct a predictive model of the threat of cyberbullying.

During the development of the predictive model of the threat of cyberbullying among the
surveyed students, 34 potential variables were used, which together characterized both the student
and the school and family environment in which he or she functions.

Subjective variables that could not be unambiguously quantified were excluded from the
analysis.

The Statistica 13.3 scoring set was used to carry out the analysis. In the first stage, the research
sample was characterized, taking into account the individual characteristics of the surveyed students
and their belonging to the group of students "affected" or "not affected" by cyberbullying and, on this
basis, "threatened" or "not threatened" by this phenomenon.

In the case of qualitative variables, the analysis was carried out on the basis of the answers
defined in the questionnaire. In the case of quantitative variables, however, they were first discretized
and divided into 10 parts, i.e. deciles. The research shows that there was a relationship between part
of the answers and the occurrence or non-occurrence of cyberbullying against the surveyed students.

In the first stage of work on the construction of a model that allows to predict the threat of
cybercrime or the lack of such a threat for a given high school student, the values of attributes
corresponding to individual features were recoded using a new scale of their values in accordance
with the Weight of Evidence (WoE) indicator, similarly to the assessment of the presence or absence
of the creditworthiness of a potential borrower.

High and positive values of the WoE indicator indicate a high share of people "unaffected" by
cyberbullying in relation to the share of people "affected" by cyberbullying, and thus a low probability
of being affected by this phenomenon by a given student. High and negative values of this indicator
indicate a high probability of cyberbullying against a student with a given trait.

Taking into account the occurrence of relationships between individual features, interactive
transformations based on the analysis of the variability of WoE values were used during the
discretization of variables. Therefore, when developing the risk profile of cyberbullying risk of a
given student, after calculating the WoE index for each of the attributes within each of the
characteristics, its level and the differences in WoE values between individual attributes were
assessed.

Then the groups were merged with each other, following the following principles:

— 1in each group there should be at least 5% of observations and 5% of students affected by the
phenomenon of cyberbullying,

— WoE values should be clearly different between attributes,

— the trend observed in the WoE values should be consistent with generally available
pedagogical knowledge in a given area.

After discretization, i.e. the transformation of a continuous random variable into a discrete one,




the potential features were evaluated taking into account their predictive power. At this stage of the
study, the Information Value (IV) indicator was used, calculated according to the following formula:
ngaad nsad
W:Z( — - )#WGEE-EZE
i=1 good TBad
where:
WoE; WoE; — the value of the WoE indicator for the i-th attribute (range of variation) of the

predictor value,
rood ., food
i nj

n — the number of students "unaffected" by the phenomenon of cyberbullying for the i-th

attribute

(volatility interval) of the predictor value,

nfe?nf% _the number of students "affected" by the phenomenon of cyberbullying for the i-th
attribute (range

volatility) of the predictor value,

NGood MGood — the number of students "not affected" by the phenomenon of cyberbullying,
Mgad MBad — the number of students "affected" by the phenomenon of cyberbullying,

k Kk _ the number of attributes (intervals of variation) of the predictor.

Potential predictors with the best possible prognostic properties are selected for scoring models
in research practice. Different levels of the information value index can be used to determine the
ranking of predictors who have the greatest predictive power, and in this case in terms of
distinguishing students at risk ("affected") and not at risk ("not affected") by cyberbullying, and the
higher the values of indicator IV, the greater the predictive power of the surveyed predictor and the
entire scoring model in distinguishing students at risk from those not at risk of cyberbullying.

It is assumed that the values of the IV indicator:

— above 0.3 indicate strong predictive power,

— values between 0.3 and 0.1 indicate the average predictive power,
— values below 0.1 and 0.02 indicate poor predictive power,

— values below 0.02 indicate very poor predictive power or its lack.

However, it is worth bearing in mind that too high a level of the IV index, i.e. above 0.5, is
inadvisable, due to the excessive impact of one variable on the entire model, because a variable with
an IV index level above 0.5 would dominate the model and adversely affect its properties as a whole.
Therefore, in statistical practice, these variables are used as a basis for dividing the community into
groups and then a separate model is estimated for each group to obtain optimal models for each group.

Other statistical methods and non-statistical approaches can also be used to estimate the
probability of the threat of cyberbullying among upper secondary school students. In the course of
this study, a generalized logistic regression model was used. The backward stepping method was also
used to search for estimates of model parameters (or more precisely, to estimate only statistically
significant parameters).

The general form of the logistic regression model is given by:

EYIX) = f(X,p)

where:
Y -is the explanatory (dependent) variable, and is the vector of explanatory (independent) variables.

Regression is generally recognised as a good method for describing the relationship between
the quantities present in a model. Using this knowledge, it is possible to estimate the expected values
of the variable Y using X variables, which in research practice boils down to determining the
parameters P a given model.

The general form of logistic regression is as follows:

Y~B(1,p)

X
p = By = —— PO

1 - exp(fX)




where:

B(1, p) - is the binomial distribution with the probability of success p.

The last equality presupposes the choice of a canonical connecting function, i.e. a logit. Logit
modelling allows you to conveniently interpret the results of logistic regression in the category of
chances. Odds, on the other hand, is a function of probability, so instead of calculating the classic
probability, i.e. the ratio of the number of successes to the number of all attempts, the ratio of the
probability of success to the probability of failure can be calculated.

So if "o" stands for chance and "p" for probability of success, then:

P
=
1-p
and
o}
IJ_1+=:r

The probability of an event that causes the chance to take values in the range and its logarithm
of values in the range Logistic regression is therefore based on the above way of expressing the
probability. In a logistic regression model, for one explanatory variable, the chance is:

P(X)
——— — 22X + Xyl
1 _ F{ x} P(.IED JE 1 1}

The logarithm of the odds, on the other hand, is:

P(X)
log (1 ~ PU{'}) Bo + 51X,

Hence, the log chance is linearly dependent on the explanatory variable, so that we can easily
interpret. In any case, this coefficient tells us about the change in the value of the log-chance
associated with the change by unit of the factor described by. In the case of this research, it is worth
bearing in mind that the logistic regression model does not require some of the assumptions necessary
for linear regression. The vector of explanatory variables and residuals do not have to be normally
distributed, heteroscedasticity of the set is allowed.

However, several other conditions must be met, namely:

— the relationship between the log-odds and the vector of explanatory variables must be

linear;

— the explanatory variable must be binary, where the level encoded as "1" represents the

desired result (success);

— observations must be independent — the form of the likelihood function must be derived.

The so-called scoring (in this case cyberscoring) for individual students can be determined
using linear scaling, which expresses a linear relationship between cyberscoring and the so-called
odds ratio, which is a ratio of the probability of being affected and/or not affected by the phenomenon
of cyberbullying, similarly to banking, customers can be divided on the basis of an appropriately
selected set of characteristics and points attached to them (creditscoring) into solvent and non-solvent
solvent:

Score = g+ 0y - In(0dds) = e + 4, iﬂ( e )

~PGood

In order to determine the scoring score, the "pdo" parameter should be entered, specifying how
many scoring points the chance of being unaffected by the phenomenon of cyberbullying is doubled.
This is expressed by the dependence:

Score + pdo = a, +a, -In( 2 - Odds)
By combining the two above equations into one system and solving it, formulas for estimating
the parameters a0 and al:




g = Score — a, - In{0dds)
0. — ndo
7 In(2)

Therefore, if we assume that with a score of Score = 100 points, there is a chance of 10:1, (Odds
= 10) not being affected by the phenomenon of cyberbullying, and that every pdo = 10 points, this
chance doubles, we will get estimates for the parameters: a0 = 66.78.56 and al = 14.43. In addition,
for the logit model there is a relation

(i) = hor R

where:
B; f; are the parameters of the estimated logit model

Therefore, after converting the equation to Score, the formula for the total score of the student
was obtained, as the sum of the points for each attribute of each predictor according to the following
formula:

Score = i (%ﬂlﬁl + alﬁE-Xz-) = iSGTEE-
i=1

i=1

The last stage of building the scoring card (predictive model) was the validation of the estimated
model. The validation stage consisted in determining the ability of the estimated scoring model to
distinguish between students "affected" and "not" by the phenomenon of cyberbullying, and thus, in
the context of the future, its usefulness for recognizing students at risk and not at risk of this
phenomenon.

The measures used indicate how far apart are the conditional distributions for the results of the
model score in the population of students "affected" and "unaffected" by cyberbullying. The further
apart these distributions are, the higher the values of the validation measures and the greater the
predictive potential of the estimated scoring model.

During the validation of the scoring model, the following statistics describing its predictive
capabilities were used:

— Information Value (IV) indicator — discussed above,

— the Gini coefficient determining the ratio of the relevant areas on the ROC concentration

curve plot defined by:
A A
Gini = =—=2:-4=2-05-B)=1—-2-B=
A+E 05
L—
=1- Z{}’Hj. —vid Gy +x3)
=1
where:
{ _PBad
Yi= :J
=1 7% _the cumulative percentage of students "affected" by cyberbullying, for the i-th
attribute of the value of the diagnostic variable or the i-th category of the range of its variability,
i _ Good
n -
X = TT,J
j= %%°% _the cumulative percentage of students "not affected" by cyberbullying

In the case of the Gini coefficient, the higher its values, the greater the ability to correctly
distinguish between the two groups, the analyzed scoring model has. In research practice, it is
assumed that the values of the Gini coefficient below 0.35 indicate that the model has lost its
classification and predictive ability.
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where:
Hg Mg -average scoring in the population of students "unaffected" by cyberbullying,
Hg MEe -average scoring in the population of students "affected" by cyberbullying,

0% 07 -variance of scoring for students "not affected" by cyberbullying,

O -variance in the scoring of students "affected" by cyberbullying.

Importantly, it is assumed that the divergence should take values greater than 0.

After statistical verification of the model, the results were evaluated in terms of the usefulness
of the constructed model in distinguishing between students at risk and not at risk of cyberbullying.
The assessment of the quality of the model was carried out on the basis of the effectiveness of the
classification of students, similarly to the customers of financial institutions, which are often divided
by these institutions into good or bad or solvent and insolvent.

A model validity rating matrix was used to assess the validity of the students' classification. It
is a tool that provides a summary of the correctness of the estimates of the estimated model.

This matrix is a square matrix with dimensions k x k —where k is the number of decision classes.
The rows of the matrix correspond to the correct decision classes, while the columns correspond to
the decisions estimated by the model.

This presentation of the results on the accuracy of the forecasts allows to determine the
efficiency of the model. In the case of scoring models, it is possible to determine three types of
efficiency and classification errors. In the case of the efficiency of the model, there are:

a- first-degree proficiency (SP1), which determines what percentage of pupils "affected" by
cyberbullying has been correctly qualified by the model, is calculated according to the formula:

SP, = _h . 100%
P, + NP,
b- second-degree proficiency (SP2), which determines what percentage of pupils "not affected"
by cyberbullying has been classified correctly and is determined according to the formula:

SP, % 100%

" P+ NP,

c- general efficiency (SP0), determines what percentage of all analyzed cases has been correctly
classified by the model. The formula for determining the general fitness is given by the equation:

- A+ b -100%
B + NP, + P, + NP,
Determining the efficiency of the model allows for the assessment of its usefulness in
pedagogical practice. However, before evaluating the model, it is necessary to determine the so-called
optimal cut-off point, which divides students into two groups: "affected" and "unaffected" by
cyberbullying. There are several ways to determine the optimal cut-off point. For the purposes of the
undertaken research, a method was used to find such a scoring value (cut-off score) for which the
optimization task is fulfilled.
S5E-m-BPF — max

0

where:
kyp, 1-p
m=-—"—r—
Kyp, P

KNP, - number of incorrect classifications of pupils "not affected" by cyberbullying
(committing a type I error),

KNP, - number of incorrect classifications of pupils "affected" by cyberbullying (committing a
type II error),
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— probability of belonging to a class: affected by cyberbullying.

In accordance with the adopted methodology, the variables characterizing the studied students
were discretized first using the WoE index. In further stages of the study, categorized variables were
used. Then, using indicator IV, variables were selected that affected the risk of cyberbullying among
the surveyed students to a different extent.

INTERNATIONALIZATION AND DIGITALIZATION OF HIGHER EDUCATION: THE
ROLE OF VIRTUAL EXCHANGE. Yuliana Lavrysh

Faculty of Linguistics, Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine

Key words: virtual exchange, internationalization, digitalization, higher education, collaborative
learning, intercultural competence

Abstrakt. The study analysed the use of virtual reality in higher education. As higher education
continues to evolve, the combination of internationalization and digitalization opens up new
opportunities for global learning. Virtual exchange serves as a powerful tool in this transition,
allowing students and faculty to engage in meaningful international collaboration using digital
innovations. By strategically implementing professional learning, higher education institutions can
improve the quality of education, promote cultural understanding, and prepare students for the digital
global economy. In the future, to maximize the potential of HE in higher education, a concerted effort
will be needed from institutions, governments, and industry partners.

Introduction

In the era of globalization and rapid technological advancements, higher education institutions
(HEIs) are undergoing significant transformations. The twin forces of internationalization and
digitalization are reshaping the educational landscape, making learning more accessible, flexible, and
interconnected. Virtual Exchange (VE) is emerging as a key strategy in this transformation, fostering
international collaboration and digital innovation. By integrating digital tools and VE methodologies,
HEIs can enhance intercultural competence, improve student engagement, and bridge educational
gaps worldwide (O’Dowd & O’Rourke, 2019; Helm et al., 2020).

Virtual Exchange and Internationalization in Higher Education

Internationalization in HEIs traditionally involved student mobility, faculty exchange, and
cross-border collaborations. However, logistical, financial, and geopolitical challenges often limit
physical mobility. VE provides an alternative by enabling students and faculty to engage in cross-
cultural interactions through digital platforms. Programs like Collaborative Online International
Learning (COIL) and telecollaboration facilitate meaningful global partnerships without requiring
physical travel (Rubin, 2016; Lewis & O’Dowd, 2016). These initiatives help students develop
intercultural communication skills, adaptability, and a global perspective—all crucial competencies
in the modern workforce.

Digitalization of the Education Process

The digitalization of education has revolutionized the way knowledge is delivered, accessed,
and shared. Virtual Exchange is supported by a robust digital infrastructure that includes:

1. Learning Management Systems (LMS) — Platforms such as Moodle, Canvas, and
Blackboard enable the structuring of collaborative international projects, resource sharing,
and interactive discussions (Pichyk et al., 2020).

2. Artificial Intelligence (AI) in Education — Al-driven adaptive learning systems personalize
students’ learning experiences by analyzing their progress and providing tailored content.

3. Open Educational Resources (OER) — Digital repositories of freely accessible learning
materials facilitate global knowledge exchange and reduce educational disparities (Krasulia
& Pistor, 2021).

4. Virtual Reality (VR) and Augmented Reality (AR) — These technologies enhance VE by
creating immersive experiences that simulate real-world intercultural interactions (O’Dowd,
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2018).
By integrating these digital tools, HEIs can enhance the efficiency and impact of international

collaboration, ensuring that students gain relevant digital and intercultural competencies. VE offers
numerous advantages, including:

1.

2.

3.

Increased Access to International Education — Students from diverse backgrounds can
participate in global learning experiences regardless of financial or geographical constraints
(Elliott-Gower & Hill, 2015).
Development of 21st-Century Skills — VE promotes digital literacy, critical thinking,
teamwork, and problem-solving skills (Guadamillas Gémez, 2017).
Preparation for the Global Workforce — Graduates with experience in VE demonstrate
higher adaptability to multicultural workplaces and remote collaboration (Rubin et al., 2022).
Institutional Growth and Collaboration — HEIs engaging in VE expand their global
networks, attract international partnerships, and enhance research collaborations (Barbier &
Benjamin, 2019).

Despite its benefits, the implementation of VE faces challenges such as:
Technological Barriers — Unequal access to high-speed internet and digital devices can limit
participation.
Faculty Training and Engagement — Educators need professional development to
effectively design and facilitate VE programs (Donchenko, 2020).
Assessment and Accreditation — Establishing standardized evaluation methods for VE
experiences remains a challenge (Helm et al., 2020).

To address these issues, HEIs should invest in digital infrastructure, provide faculty training,

and develop policies that support VE integration into curricula. Policymakers and educational
stakeholders must collaborate to create a sustainable framework for digital internationalization.

Conclusion.
As higher education continues to evolve, the convergence of internationalization and

digitalization presents new opportunities for global learning. Virtual Exchange serves as a powerful
tool in this transition, enabling students and educators to engage in meaningful international
collaboration while leveraging digital innovations. By strategically implementing VE, HEIs can
enhance the quality of education, promote cultural understanding, and prepare students for the
digitalized global economy. Moving forward, a concerted effort among institutions, governments,
and industry partners will be essential to maximize the potential of VE in higher education.
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Abstract. The publication presents results of research connected with development of
Multimodal Education Environment (MEE) with the use of hybrid learning approach for training in
the field of Industry 4.0. MEE is a set of methods consisting of physical stands (with an option for
distant learning), e-learning courses on key technologies (ia. digital twins, PLC, VR) and educational
environment in VR (EEVR). MME consists of two such EEVRIn this case hybrid learning is a mix
of such methods like: physical techno-educational stands (possible to be used also for distant
learning), e-learning courses and Virtual Reality Learning Environment (VRLE). In this article we
will present two such VRLE (with option for desktop version) but other can be added as well — with
accordance to needs. This article gives an insight on the ways how to embed interactive environment
with forms like simulations and e-learning courses in the context of VET for Industry 4.0. Article
presents results of research conducted during workshops in Poland and Lithuania. Results show that
multi-modal learning environment (MMLE) offers greater motivation and satisfaction to a learner
and it could also affect learning retency. This contribution presents results of cooperation of research
laboratories from the Ruhr University in Bochum (Germany). Lukasiewicz Institute for Sustainable
Technologies in Radom (Poland) and Kaunas Kolegija (Lithuania). MMSE helps to develop learning
management system with possibility for constant optimalisation — based on further experiences (ia.
from Czech Republic and Hungary). Moreover, it gives an answer for the issue of the level of
remembering visual elements in the group of users and acknowledges role of the tutor.

Cyfrowe tresci edukacyjne i wykorzystanie VR/AR do realizacji celow dydaktycznych w
obszarze Przemyshu 4.0

Streszczenie. Publikacja prezentuje wyniki badan porownawczych dotyczacych stworzenia
modelu Multimodalnego Srodowiska Edukacyjnego (MMSE) z zastosowanych hybrydowych metod
nauczania w obszarze Przemyshu 4.0. MMSE stanowi zestaw metod wykorzystujacych fizyczne
stanowiska techno-dydaktyczne (z mozliwoscia ksztalcenia zdalnego), kursy e-learningowe o
kluczowych technologiach (cyfrowe blizniaki, PLC, VR) i $rodowisko edukacyjne wirtualnej
rzeczywisto$ci (SEWR). MMSE obejmuje dwa wirtualne srodowiska (dodatkowo z mozliwoscia
ksztatcenia w aplikacji desktopowej), ale inne tez moga by¢ dodawane w zalezno$ci od potrzeb.
Publikacja prezentuje takze wyniki pierwszych badan w zakresie uzywania gogli VR w kontekscie
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edukacji zawodowej na rzecz Przemystu 4.0. W artykule opisano metodyke nauczania z
uwzglednieniem nowoczesnych form interaktywnych, symulacjach i e-learningu. Autor przedstawia
wyniki badan prowadzonych w toku warsztatow w Polsce i na Litwie. W efekcie mozna stwierdzi¢,
ze multimodalne podejscie moze w wiekszym stopniu przetozy¢ si¢ motywacje i satysfakcje dla
uczestnika, a prowadzony proces moze wplywac na poziom retencji uczenia si¢. Artykut przedstawia
wyniki wspdlnych prac laboratoriow badawczych Uniwersytetu Zaglebia Ruhr z Bochum w
Niemczech 1 Lukasiewicz-Instytut Technologii Eksploatacji w Radomiu i Kolegium Kowenskiego.
Multimodalne podejscie do edukacji pozwala stworzy¢ system zarzadzania procesami nauczania, w
tym dalszej optymalizacji — w oparciu o kolejne doswiadczenia (m.in. z Czech i Wegier). Co wigcej,
stanowi odpowiedz na problem poziomu zapamigtania elementéw wizualnych w grupie uzytkujace;j
gogle VR oraz uwzglednia rol¢ nadzoru przez przewodnika.

Stowa kluczowe: edukacja zawodowa, 1 szkolenia Przemyst 4.0, cyfrowe blizniaki, hybrydowe
1 mieszane formy ksztatcenia, wirtualna rzeczywistos¢.

W 2023 roku Komisja Europejska przyjeta nowa strategie dotyczaca tzw. ,,wirtualnych
Swiatow”, tak aby lepiej zaadresowa¢ wyzwania technologiczne przysztosci. Okreslono cztery
kluczowe obszary, sposrod ktorych dwa dotycza wzmocnienia ludzi, ich kompetencji 1 europejskiego
ekosystemu przemystu Web 4.0. Strategia podkresla ogromna role do odegrania przez specjalistow z
dziedziny wirtualnych $wiatdéw oraz wzywa interesariuszy do utworzenia mechanizmow do
pozyskiwania talentow w tej dziedzinie. Autorzy Strategii podkreslaja tez znaczenie
przekwalifikowywania pracownikow w tym wiasnie kierunku. Wirtualne §wiaty (metawersum) to
komputerowo symulowane §rodowiska immersyjne (wciagajace), ktore sg oparte na technologiach
3D i rozszerzonej rzeczywisto$ci — XR (I. Hupont Torres 1 in. 2023). Dwa takie ,,§wiaty” — wirtualne
srodowiska edukacyjne stanowia elementy autorskiego Multimodalnego Srodowiska Edukacyjnego
(MMSE), ktéore moze stanowi¢ odpowiedz na wyzwania zwigzane z niskg adekwatnos$cig 1
atrakcyjnoscia ksztatcenia zawodowego oferujac dodatkowe przestrzenie do nabywania kompetencji
zawodowych. Przestrzenie te obejmuja zaré6wno fizyczng sfer¢ (stanowiska techno-edukacyjne),
aplikacje desktopowe oraz srodowiska wirtualne. Mozna z nich korzysta¢ wedle pewnego schematu
albo podejmowac tylko te elementy, ktorych potrzebujemy (np.: majac wczesniejsze doswiadczenia
w VR, nie trzeba korzysta¢ z modutu COViR).

W tworzeniu modelu uwzgledniono takze probe odpowiedzi na pytania o okreslenie poziomu
zapamigtywania elementéw wizualnych prezentowanych za pomocg gogli VR lub tradycyjnego
komputera (Majewska, 2023). Uznano, iz przed przystapieniem do korzystania ze $rodowiska
wirtualnej rzeczywistosci (VR) pozwalajacego na uczenie si¢ 1 podnoszenie poziomu kompetencji
zawodowych (tu na przyktadzie nauki programowania sterownikéw PLC), nalezy zapoznaé
uczestnikow kursu z technologia VR — za posrednictwem kursu e-learningowego wprowadzajacego
w temat historii i funkcjonalnosci VR oraz poprzez faktyczne zapoznanie si¢ mozliwos$ciami edukacji
w wirtualnych $wiatach (na przyktadzie platformy COViR stuzacej do ksztattowania kompetencji
komunikacyjnych w VR).

Fot. 1. Przyktad funkcjonalnosci VR-PLC: a) stanowisko techno-edukacyjne, b) cyfrowy
blizniak w SEWR2
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1. Przeglad badan i literatury

Uzasadnieniem realizacji projektu byta potrzeba optymalizacji metod podnoszenia kwalifikacji
1 przekwalifikowania adeptow ksztalcenia zawodowego i studentow szkot wyzszych (faza I) oraz
profesjonalistow (faza 1), a takze utatwienia dostepu do edukacji osobom dorostym. Innym powodem
bylo upowszechnienie procesow digitalizacji w przedsigbiorstwach (m.in. w Polsce tylko 11% firm
jest wysoce zdigitalizowanych w pordwnaniu ze $rednig 26% w UE).

Na poczatku 2022 roku — w ramach projektu VR-PLC: szkolenia VR dla Przemystu 4.0 - Sie¢
Badawcza Lukasiewicz-Instytut Technologii Eksploatacji 1 Litewskie Stowarzyszenie Inzynierow
Przemystu (LINPRA) przeprowadzity ankiet¢ wsrod menedzeréw z branzy metalowo-maszynowej i
motoryzacyjnej dotyczaca potrzeb 1 metod szkoleniowych (n=16). Tylko 16% uczestnikéw
(mianowicie z dwoéch firm) doswiadczylo szkolen z wykorzystaniem VR, podczas gdy 64%
zapytanych menedzerow $redniego 1 wyzszego szczebla wskazalo, ze bytaby to interesujgca oferta.
Wystapily réwniez pewne réznice nawet miedzy krajami, poniewaz w Polsce e-learning zostat
wymieniony jako bardziej wykorzystywana forma niz na Litwie (77% vs 58%). 1/3 respondentéw
stwierdzila, ze uczestnictwo w szkoleniu wymaga zbyt duzego wysitku. Ostatnig, ale nie mniej
wazng, mniej pozadang forma edukacji bylo diugotrwate formalne podnoszenie kwalifikacji
zawodowych prowadzone przez ponad 1 rok (Stepnikowski A.W. 2021). Zdaniem ekspertow z
branzy automatyka ros$nie zapotrzebowanie na programy ksztalcenia z zastosowaniem wirtualnej i
rozszerzonej rzeczywistosci (Informator Rynkowy Automatyki, 2022, s. 21).

Za Majewska K. mozna przytoczyc¢ teze, iz wielu badaczy (m.in. Thisgaard i Makransky, 2017,
Liuiin., 2020, Wu i in., 2021) uwaza, ze VR moze przynosi¢ wymierne korzysci edukacyjne, m.in.:

a) wspiera¢ zrozumienie zagadnien,

b) rozwija¢ umiejetnos¢ rozwigzywania problemow,

c) skutecznie poprawia¢ koncentracje uczacych sig,

d) umozliwia¢ zdobywanie wiedzy 1 umieje¢tnosci zapewniajagcych wzrost precyzji
wykonywanych czynnosci (o ok. 25%) w poréwnaniu z wynikami osigganymi po ogladaniu
filmoéw edukacyjnych (Bailenson i in., 2008),

e) sprzyja¢ powstawaniu emocji (Majewska K, 2023),

f) podnosi¢ motywacj¢ do dzialania i poziom kompetencji w zakresie kreatywnosci (I. Hupont
Torres 1 in. 2023, s. 21),

g) podnosi¢ poziom retencji uczenia si¢ (T. Maddox, 2020).

Stosowanie tzw. “cyfrowych blizniakow” pozwala takze na popraweg efektywnosci procesu
ksztatcenia nawet o 10% (zob. Gartner Inc., 2019).

Jednoczesnie, pomimo licznych zalet, pozostaje problem z pamigcia wizualng uczestnikow
bioragcych udzial w lekcjach/prezentacjach VR, co czg¢§ciowo moze wynika¢ z faktu, iz
"rzeczywisto$¢ wirtualna oznacza przetwarzanie duzych ilosci informacji kognitywnych, ktore nie sa
powiazane z celem uczenia si¢" (Martarelli, 2020), co paradoksalnie powoduje, Zze nie koncentruja
si¢ oni na przekazywanych treSciach, a na poznawaniu otoczenia i — w uproszczeniu -,.efektow
specjalnych”. To z kolei powoduje ryzyko nizszego poziomu koncentracji (w dtuzszej perspektywie
tez przebodzcowania), a co za tym idzie relatywnie mniejszych postepow edukacyjnych.
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Rys. 1. Schemat Multimodalnego Srodowiska Edukacyjnego (fizyczne, e-learning, HMI i VR)
Przeprowadzone badania i ich wyniki

Autorski MMSE jako wielopoziomowa koncepcja holistycznego zdalnego szkolenia
programowania PLC obejmuje bazowy zestaw kompetencji (wiedzy teoretycznej, umiejetnosci
stosowanych w VR 1 wersji desktop oraz postaw ¢wiczony w interakcji z innymi uzytkownikami).
Glownym pomystem bylo dostarczenie symulatora (stanowiska techno-edukacyjnego) do
programowania fizycznego urzadzenia w wybranym jezyku (drabinkowy) i obserwowanie, jak
urzadzenie reaguje 1 porusza si¢ w czasie rzeczywistym. Chodzito rowniez o obnizenie kosztow
szkolenia zawodowego 1 optymalizacje¢ rezultatow. Po wlaczeniu trybu zdalnego mozliwe byto
programowanie stanowiska bez fizycznej obecnosci osoby szkolonej. Koncepcja ta jest dalej
rozwijana za pomocag innych rozwigzan, takich jak kurs e-learningowy (typologia jezykéw
programowania PLC, instrukcje podstawowe 1 zaawansowane, bloki funkcyjne, itp.) i technologia
VR oraz obszar robotyki.

System zarzadzania nauczaniem (LMS) Moodle zostat wykorzystany w obu projektach, tj.
COViR (SEWR1) oraz VR-PLC (SEWR2), Projekt VR-PLC dostarczyt 39 jednostek lekcyjnych
(ang. learning nuggets), w wigkszosci przettumaczonych na j. polski, litewski i angielski, co
stworzyto tacznie zbior 89 jednostek powigzanych w 17 $ciezek edukacyjnych (ang. learning paths),
gdzie kazda odpowiada poziomowi kompetencji. Z kolei elementy VR w przypadku obu aplikacji
zostaly zaplanowane dla Oculus Quest 2 standalone. Jak wspomniano, w kazdym z SEWR
opracowano réwniez kilka pozioméw zadan praktycznych - w zakresie prowadzenia szkolenia 1 w
zakresie programowania (fot. 3). Te teoretyczne i praktyczne elementy opracowano i przetestowano
podczas warsztatow fizycznych i szkolen w Radomiu, Kownie, Kielcach, Lublinie i Krakowie (ponad
100 ucznidéw i okoto 30 nauczycieli i treneréw VET). Aby uniknaé problemu z koncentracja w
srodowisku VR na tematyce szkolenia, starano si¢ zapoznawaé uczestnikow szkolen z
programowania najpierw z ogolnodostepnymi materiatami filmowymi w VR (np.: spacery po
stolicach Europy, czy roller-coster) oraz korzysta¢ z funkcjonalnos$ci aplikacji COViR. W II fazie
tworzenia MMSE dodano component “szkolenie trenerdw” (ang. training the trainers) obejmujacy
m.in. takie zagadnienia, jak: osobowos$¢ trenera, cykl szkoleniowy, réznorodnos$¢ audytorium i
aspekty zrownowazonego rozwoju w ksztalceniu z zastosowaniem VR.

Wyniki badan przeprowadzonych przez autora na Litwie w latach 2022 1 2023 obejmowatly w
I fazie przedsigwzigcia warsztaty pilotazowe zrealizowane w Kolegium Kowenskim z udziatem 40
studentow wydzialu robotyki i1 automatyki oraz menedzeréw branzowych (w tym 8 kobiet).
Przeprowadzono ankietg, a w jej wynikach wskazano VR-PLC (SEWR2) jako tatwe w uzyciu
narzedzie (55%) z intuicyjnym interfejsem uzytkownika (60%), a doswiadczenia VR wydawaty sie¢
realistyczne (50%). Dla wigkszosci respondentow (80%) nawigacja w S$rodowisku byta latwa.
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Warsztaty te odniosty sukces dzigki pokazaniu réznych metod nauki programowania sterownikéw
PLC. Uczestnicy — ogolnie rzecz biorgc — jako studenci (w wieku 23-25 lat) nie czuli si¢ na
zakonczenie szkolenia przygotowani do pracy na prawdziwych PLC, co rowniez moglo by¢
wynikiem (nadmiernego) uproszczenia SEWR2. Gtownymi zatozeniami pierwszego badania byto
poréwnanie cech srodowiska VR 1 pulpitu 3D (desktop) w kontekscie wysitku poznawczego i efektu
w postaci opanowania konkretnej wiedzy 1 umiejetnosci. Podejscie to zostato rozwinigte w 2023 r.
podczas drugich warsztatow litewskich.

W 1I fazie, ankieta byla zorientowana na podejscie ,train-the-trainer” w SEWR2 z
poréwnaniem efektywnosci roznych metod nauczania, w tym VR, fizycznych stanowisk techno-
edukacyjnych, aplikacji desktopowej 3D 1 kursu e-learningowego. Tym razem uczestnikami byli
nauczyciele i instruktorzy praktycznej nauki zawodu oraz wykladowcy z uczelni kowenskich
(Kolegium 1 Politechnika). Celem byta weryfikacja metod programowania, ale takze modutu ,,train-
the-trainer”. Ankieta badawcza zostata przeprowadzona wsrdd uczestnikow z wyksztatceniem
pedagogicznym (n=26, 20 mezczyzn, 6 kobiet). Wickszos¢ byta zadowolona z tresci, interakcji 1
wynikow warsztatu (75%), podobna liczba uczestnikéw pozytywnie oceniala do$wiadczenia VR
(70%). Mniej pozytywnych opinii wydano na temat tresci e-learningowych (60%), co moglo wynikaé
z faktu, ze jednostki lekcyjne w jezyku litewskim byty nadal w fazie redakcji jezykowe;.

Foto 2. Wirtualizacja sal szkoleniowych w projekcie COViR

60% uczestnikéw dostrzega potencjat w wykorzystaniu VR w szkoleniach VET 1 warto
wspomnie¢, ze tylko 25% z nich mialo wcze$niejsze doswiadczenia z VR. Interesujace jest
porownanie wskazan respondentow dotyczacych uzytecznosci VR w ksztalceniu zawodowym, a
mianowicie:

— 65% wskazuje, ze mozna ich uzywaé do szkolen w zakresie obstugi skomplikowanych
maszyn;

— 60% stwierdza, ze VR moze by¢ przydatne w symulacjach konserwacji i napraw (sesje
szkoleniowe dotyczace zadan konserwacyjnych);

— 60% wskazuje, ze mozna ich szeroko uzywac do szkolenia 0s6b rozproszonych geograficznie;

—  55% stwierdza, ze mozna ich uzywaé¢ do symulacji scenariuszy wysokiego ryzyka;

— 45% wskazuje, ze VR mozna uzywa¢ do eksperymentéw w laboratoriach wirtualnych
(eksperymenty chemiczne lub fizyczne w kontrolowanym $rodowisku wirtualnym);

— 40% stwierdza, ze VR jest dobrym narzedziem do uzyskiwania informacji zwrotnych i oceny
W czasie rzeczywistym;

—  25% wskazuje, ze VR mozna uzywac do szkolen z kompetencji migkkich (np. komunikacja i
przywodztwo).
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Podsumowanie

Zestaw metod MMSE wypracowano w ramach kilku projektow, pierwszym byta ,,Platforma
wspolnej rzeczywisto$ci wirtualnej z kursem e-learningowym do nabywania kompetencji
komunikacyjnych” COViR (Erasmus+), gdzie okreslono 1 wystandaryzowano profil kompetencyjny
nauczyciela/trenera, ktéry ma pracowac z podopiecznymi w VR, a nast¢pnie przygotowano narze¢dzi
do ich certyfikacji. Opracowano przyktadowe sale lekcyjne (zblizong do rzeczywistej ,,fantastyczna”
(sci-fi) z takimi elementami jak: ekran rzutnika z mozliwos$cig wys$wietlania prezentacji, tablice
white-board z markerami, tablice ,.,korkowa” do mapowania pomystow i systemem glosowania na
potrzeby burzy mozgow. Innowacja polegata na mozliwosci prowadzenia zaje¢ dla pigciu 0séb
jednoczesnie skupionych w srodowisku VR w jednej sali — z mozliwoscig trenowania umiej¢tnosci
komunikacyjnych jak np.: gestykulacja niewerbalna, w tym mimika twarzy uwzgledniajagca emocje,
gesty (Stepnikowski A. W., 2023). System ten uzupetnia kurs e-learningowy prezentujacy histori¢
powstawania i ewolucj¢ rozwigzan VR oraz kontekst stosowania tej technologii w sytuacjach
edukacyjnych. VR-PLC (z modutem train-the-trainer (finansowanie EIT Manufacturing) dostarczyt
teoretyczne podstawy w zakresie programowania sterownikéw PLC wraz z praktycznymi zadaniami
do wykonania w VR. Kolejny projekt SmartProTech realizowany obecnie ze zrzeszeniem LINPRA 1
Panonska Siecig Biznesu (PBN) ze wsparciem finansowym EIT Manufacturing) dostarczy kolejne
moduly zwigzane m.in. z programowaniem robotéw, Przemystowym Internetem Rzeczy.

Wyniki badan potwierdzily, ze VR moze przynosi¢ wiele korzysci edukacyjnych, m.in. dzigki
praktycznemu dziataniu, mozliwosciom zdobywania indywidualnych doswiadczen, manipulowania
obrazem (przyblizania, oddalania, analizy przedmiotu z rdéznych perspektyw), dziataniu
dostosowanym do potrzeb uzytkownika (mozliwos¢ wielokrotnego eksperymentowania,
indywidualizacja tempa pracy, zarzadzanie poznawanymi tresciami), a takze dzigki wyzwalanym
emocjom 1 uczuciom towarzyszacym procesowi poznawczemu (Mikropoulos, Natsis, 2011). Te
aspekty sa szczeg6lnie wazne w kontekscie odpowiedzi na wyzwania nakreslone w Strategii
“wirtualnych §wiatow” 1 Web 4.0., jednak mankamenty zwiazane ze stosowaniem gogli VR przez
okres jednorazowo dtuzszy niz 20-30 minut powoduja konieczno$¢ wiaczania w taki kurs takze
innych rozwigzan. MMSE oferuje dodatkowo atrakcyjne elementy gamifikacji (Switalski W., 2019)
1 elastyczne podejscie do korzystania z tresci, co sprzyja utrzymaniu poziomu retencji uczenia sie.
Takie elementy systemu stanowig o przewadze kompleksowego podejscia, jakie oferuje MMSE
wzgledem pojedynczych metod.
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WYKORZYSTYWANIE TECHNOLOGII CYFROWEJ W PRACY Z DZIECMI I MEODZIEZA
Z NIEPEENOSPRAWNOSCIA INTELEKTUALNA. Dr hab. prof.ndzw.Helena Marzec

AHE w Lodzi

Wstep. Wspotczesny cztowiek niemal nie jest w stanie wyobrazié¢ sobie funkcjonowania bez
wykorzystania w codziennym zyciu urzadzen multimedialnych i dostepu do sieci internetowe;.
Nalezy tez pamictaé, iz rozwigzania technologiczne pozwalaja coraz lepiej kompensowac rdzne
deficyty 1 niedomagania. Z pewnoscig technologia cyfrowa niesie ze sobg mndstwo mozliwosci,
ktére doskonale sprawdzaja si¢ takze w edukacji dzieci i mlodziezy z niepelnosprawnoscia
intelektualng. Trzeba jednak pamigta¢, Zze jest to grupa osdb wymagajacych odpowiedniego
podejscia, wsparcia i pomocy by zrozumie¢ dzialanie urzadzen multimedialnych oraz zasady
obowigzujace w wirtualnym $wiecie.

»technologia cyfrowa”. Technologia cyfrowa to sposob realizacji operacji cyfrowych w
elementach cyfrowych oraz oprogramowaniu. Jest to dziatalno$¢ natury technicznej, ekonomicznej i
organizacyjnej majaca na celu wprowadzanie urzadzen cyfrowych i systemow cyfrowych w rozmaite
dziedziny gospodarki. , ktére umozliwiaja wykonywanie wielorakich czynno$ci zwigzanych z
nadawaniem, odbieraniem i gromadzeniem informacji Ten tok rozumowania potwierdza definicja
technologii informacyjnej podana przez J. Bednarka, ktory podaje, Ze jest to ,,0g6t metod i technik
komunikowania si¢ ludzi w zakresie tworzenia, przechowywania, selekcji, transmisji i udostepniania
informacji”.

Nalezy stwierdzi¢, ze ,,obecnie multimedia i sie¢ Internet s3 gldownym sktadnikiem technologii
cyfrowej (...)”. Pojawiaja si¢ tutaj multimedia, ktore definiowane sg jako potaczone w sieci i
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oprogramowanie shuzace procesowi komunikowania”. ,,$rodki techniczne, ktérych podstawa jest
komputer w sieci, z oprogramowaniem, podtgczony do innych mediow (...)”.

Nowoczesna technologia jest z cztowiekiem od $witu do zmierzchu oraz czgsto pozostaje na
noc, by kontrolowa¢ sen i1 czynnosci fizjologiczne, a rano zndéw zgotowa¢ odpowiednie powitanie.
Technologia cyfrowa towarzyszy czlowiekowi na kazdym kroku, obecna jest w stuzbie zdrowia,
bankowosci, nauce, szkolnictwie, zarzadzaniu, marketingu, handlu, transporcie, rozrywce, produkcji,
rolnictwie czy religii. Zastosowane rozwigzania skutkuja wzrostem komfortu, a korzystanie z nich
jest tak intuicyjne 1 przyjemne, ze dopiero awaria uzmystawia jak bardzo nam pomaga.

Dzieci z niepelnosprawnoscia intelektualng w stopniu znacznym odznaczaja si¢ duzymi
opoOznieniami rozwojowymi juz we wczesnym dziecinstwie. Komunikacja czgsto przebiega w sposob
niewerbalny lub za pomoca pojedynczych, prostych stow, ktore pojawiaja si¢ dopiero w wieku
szkolnym. Duze deficyty rozwojowe uniemozliwiajg nie tylko opanowanie umiejetnosci
matematycznych, ale réwniez pisanie i czytanie. U 0s6b z niepelnosprawnoscia tego typu nie pojawia
si¢ zwyczajowo rozumiane myslenie, a wszelka nauka zwigzana jest z nasladownictwem i dziataniem
praktycznym. Osoby te rozumieja podstawowe polecenia czy pojecia, ktore same definiujg przez
pryzmat uzytecznos$ci, gdzie kazde ,,co$8” stuzy do ,,czego$” (np. gitara stuzy do grania). Wczesne
1 intensywne zastosowanie odpowiedniej rehabilitacji umozliwia osiggnigcie przez takie jednostki
pewnego stopnia samodzielno$ci w polu samoobstugi jednak trzeba tutaj zaznaczy¢, ze nigdy nie
0siggna one stopnia rozwoju pozwalajacego na petng autonomig.

Osoby z deficytami intelektualnymi odznaczaja si¢ pewnymi indywidualnymi
nieprawidtowosciami w przebiegu procesOw poznawczych, ktorym niemal zawsze towarzysza inne
trudnosci zwigzane ze sferg somatyczng badz psychiczng. Tak wigc szereg mozliwosci zwigzanych
zardwno z zakresem jak i stopniem zaburzen jest tak ogromny, ze wrecz nie sposob znalez¢ dwie
podobnie funkcjonujace jednostki.

W zakresie tematu niniejszej pracy sformulowano nastgpujacy gldwny problem badawczy:
czy, a jesli tak, to w jakim stopniu wykorzystywana jest technologia cyfrowa w pracy z dzie¢mi i
mtlodzieza z niepetnosprawnoscig intelektualng w Specjalnym O$rodku Szkolno-Wychowawczym ?

Nastepnie utworzono szczegétowe pytania badawcze, ktore brzmia:

1. Jaka wiedzg na temat technologii cyfrowej posiadaja nauczyciele i wychowawcy internatu
w SOSW .?

2. Jakie czynniki decyduja o stopniu korzystania z technologii cyfrowej przez nauczycieli i
wychowawcow internatu w z SOSW ?

3. Jakie rodzaje nowoczesnej technologii cyfrowej sa wykorzystywane przez nauczycieli
SOSW w pracy z dzie¢mi dzieci i mtodziezy z niepelnosprawnoscig intelektualng ?

4. Jakie efekty uzyskuja nauczyciele SOSW korzystajac z nowoczesnej technologii cyfrowej w
pracy z dzie¢mi i mlodzieza z niepetnosprawnoscia intelektualng?

W tym badaniu zostata wykorzystana metoda sondazu diagnostycznego, ktérego gtéwna cecha
charakterystyczng jest to, iz dotyczy pewnej grupy populacyjnej wybranej na podstawie probleméw
badawczych. Sposréd wymienianych technik zastosowano: ankiete, analiz¢ dokumentéw oraz
obserwacjg.

Specjalny Osrodek Szkolno-Wychowawczy jest placowka, w ktdrej strukture wchodzi: szkota
podstawowa, szkota przysposabiajaca do pracy oraz internat. Zatrudniana kadra pedagogiczna
niejednokrotnie prowadzi zaj¢cia dydaktyczne na roznych poziomach edukacyjnych jednoczesnie.

Wykorzystywanie technologii cyfrowej w pracy z dziecmi i mtodziezg z niepetnosprawnoscig
intelektualng w Specjalnym Osrodku Szkolno-Wychowawczym w swietle wynikow badan wtasnych

Stosowanie technologii informacyjnej w procesie ksztalcenia jest niezaprzeczalnym
czynnikiem przyciggajacym mtodego cztowieka. Komputer utozsamiany bardziej z zabawa niz nauka
czy pracg, moze obniza¢ nieche¢ zwigzang z uczg¢szczaniem na zajgcia szkolne. Nie da si¢ ukry¢, ze
wiedza 1 stosunek pedagogéw do nowej technologii znajduje swoje odzwierciedlenie w
wykorzystywaniu jej na zajgciach z uczniami. Kwestia jest jednak duzo bardziej skomplikowana i
zalezy od wspotistnienia i nat¢zenia wielu roznych czynnikow

Dzisiejszy $wiat stawia przed czlowiekiem szereg nowych wyzwan, o ktérych istnieniu nie
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styszano jeszcze kilkadziesiat lat wstecz. Che¢ prawidtowego, komfortowego funkcjonowania w XXI
wieku wymogla na czlowieku zaznajomienie si¢ z szeroko rozumianymi multimediami. Dzi§
oczywiste jest, ze kazdy cztowiek posiada jaka$ wiedze na temat nowoczesnej technologii. Jest to
zagadnienie, o ktorym trzeba co$ wiedzie¢, by funkcjonowac w zyciu codziennym 1 nie ,,odstawac od
reszty”.

Przeszto % ankietowanych uwaza swoja wiedz¢ za zadowalajaca, porownywalng z innymi
osobami, oraz ze umozliwia ona im wtasciwe korzystanie z narzedzi technologii cyfrowej W sumie
5 0s6b uznato, ze ich wiedza jest na poziomie bardzo dobrym, a nawet wzorowym. Niewatpliwie
styl Zycia oraz poziom funkcjonowania technologicznego nauczyciela znajduje swoje
odzwierciedlenie w sposobie prowadzenia zaj¢¢. Badanym nauczycielom zadano pytanie dotyczace
rodzaju uzywanych przez nich urzadzen cyfrowych w pracy z dzie¢mi i mtodzieza.

Wszyscy ankietowani nauczyciele 1 wychowawcy korzystaja z komputera badz laptopa. 16
wskazan dotyczyto kategorii smartfon, 13 —telefon, 11 —tablet, a 5 — czytnik ebookéw. Na urzadzenia
inne niz wymienione uwage zwrocity 2 osoby 1 w obu przypadkach byla to pamiec przenosna.
Sposrod mozliwych opcji, trzy znaczaco si¢ wyrozniaja. Wigkszo$¢ ankietowanych wskazato, ze
pracuje, przeglada strony www oraz komunikuje si¢ z innymi ludzmi. Nie sposob zauwazy¢
nierozerwalny zwigzek tych czynnos$ci z szeroko rozumiang praca zawodowa. Wydaje sig, iz
respondenci wykorzystujg technologie cyfrowg glownie w celu wygodniejszego i1 petniejszego
organizowania procesu edukacyjnego. W sumie tylko 16 wskazan dotyczylo innych, bardziej
rozrywkowych zaje¢ 1 co niezwykle ciekawe — az 11 z zostalo udzielonych przez nauczycieli
posiadajacych mianowany stopien awansu zawodowego.

Wszyscy respondenci uzywajg programu Microsoft Word. Na program Power Point oraz
Microsoft Excel wskazato odpowiednio 12 i 11 osdb, a 5 zaznaczyto Photoshop jako ten, ktory
uzywaja najczesciej, 2 ankietowanych wpisato wlasne opcje, z czego jeden przyznat si¢ do uzywania
programu Corel, natomiast drugi uznal, ze jest ich wiele.

Czynniki wplywajgce na sposob i zakres korzystania z technologii informacyjnej przez
nauczycieli i wychowawcow w pracy z dziecmi i mtodziezq niepetnosprawng intelektualnie.

Sposob, jak i zakres w jakim ludzie korzystaja z technologii cyfrowej bezsprzecznie jest
zalezny od roznych czynnikow. Zdaje sie, ze w zawodzie nauczyciela wystepuje ich wiecej, co
wynika ze wspolpracy i pewnej korelacji z uczniami. W ankiecie zadano respondentom pytania
nakierunkowane na poznanie przyczyn warunkujacych stosowanie nowoczesnej technologii w
procesie edukacyjnym dzieci i mlodziezy w Specjalnym Os$rodku Szkolno-Wychowawczym. Z
badan wynika , ze niemal wszyscy nauczyciele w pracy z uczniami korzystaja z nowoczesnej
technologii cyfrowej bardzo czesto. A jakie czynniki decyduja o wykorzystaniu technologii
cyfrowej w edukacji dzieci z niepelnosprawnos$cig intelektualna?

Zainteresowania uczniow sg niezwykle wazne w kazdym procesie edukacyjnym. Wydaje si¢
jednak, ze ich znaczenie jest jeszcze wigksze w szkole specjalnej, gdzie dzieci i mtodziez wykazuja
czesto awersje do nauki i zaje¢ szkolnych. W takiej sytuacji godne pochwatly jest, ze az 20
ankietowanych zwraca uwagg na ten aspekt podczas planowania zaje¢ lekcyjnych. Uczen dziatajacy
w kregu swoich wlasnych zainteresowan moze czgsto nie zauwazy¢, ze wlasnie realizuje temat zajeé
szkolnych, a mimo to jego wiedza wzro$nie. Praca z komputerem niejednokrotnie kojarzy si¢
uczniom ze wspaniala, atrakcyjng rozrywka, przez co mozna uznac¢ j3 za doskonaty przyktad nauki
przez zabawe, 14 0s6b jako determinant¢ wskazato wlasne zainteresowania i nie sposob zaprzeczyc,
ze jest to naturalny sposob dzialania. Cztowiek czesciej, lepiej i chetniej przekazuje cos$, do czego
czuje pozytywne emocje oraz wykazuje naturalne zamilowanie. Dlatego tez tak wazne jest by
nauczyciel byt otwarty na nowosci, ciagta nauke i rozwijanie swoich pasji, ktorymi bedzie potrafit
zaraza¢ swoich uczniéw. Polowa przebadanych nauczycieli i wychowawcow (13 osob) zaznaczyto
wyposazenie placowki jako wazny bodziec decydujqcy o wykorzystywaniu nowoczesnej technologii
podczas prowadzonych przez nich zajec.

Potowa ankietowanych uwaza, ze zainteresowania uczniéw sg najwazniejsze. Takie podejscie
nalezy uzna¢ za niezwykle korzystne, bo przeciez kazdy temat mozna zrealizowa¢ na wiele
sposobdw, a ostateczna decyzja nalezy do nauczyciela. Tylko dobra znajomos$¢ ucznia umozliwia
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takie przeprowadzenie lekcji, by byla ona atrakcyjna dla mlodego cztowieka i umozliwita mu
osiggniecie dobrych wynikow .Uczen niepetnosprawny intelektualnie niezaprzeczalnie wymaga
specjalnego podejscia. Technologia cyfrowa dostarcza szereg mozliwosci rozwojowych dla mtodego
czlowieka zarowno w normie rozwojowej jak i dla tego ,ktory od tej normy w jakims stopniu
odbiega . Uczen niepetnosprawny intelektualnie, by mogt nauczy¢ sie czy zapamietac, musi
doswiadczy¢ i dotkngé. Zasada ta odnosi sie do wszystkich dziedzin — rowniez informatycznych,
dlatego tak wazne jest, by mial on kontakt z urzqdzeniami technicznymi, ktore warunkujg przeciez
prawidtowe funkcjonowanie we wspotczesnym spoleczenstwie. Posiadanie czy umiejetnos¢ obstugi
komputera (rowniez smartfonu czy tabletu) pozwala uczniowi niepetnosprawnemu intelektualnie
pozbyé sie poczucia innoci i wyobcowania. Swiadomosé, ze uczestniczy we wszystkich plaszczyznach
zycia spolecznego, rowniez tej wirtualnej, podnosi z pewnosciq jego samooceng i sprawia, ze czuje
sig czescig wigkszej zbiorowosci. Niemal 1/5 badanych nauczycieli i wychowawcow uwaza, ze
umiejetnos¢ postugiwania sie komputerem w zaden sposob nie wplynie na eliminacje opisywanych
barier.
Przykladowy scenariusz zaje¢¢ dla dzieci z wykorzystaniem technologii cyfrowej
Temat: Dbamy o naszg Planete. Segregujemy odpady.
Zajecia zintegrowane z wykorzystaniem tablicy interaktywnej.
Cel ogo6lny zaje¢:Rozwijanie u dziecka §wiadomosci ekologiczne;.
Cele szczegbdtowe:
Uczen:
- zna kolory i przeznaczenie poszczegdlnych pojemnikéw do segregacji odpadow,
- zna materiat z ktérego wykonane sg poszczegdlne rodzaje odpadow,
- prawidlowo segreguje podstawowe rodzaje odpadow,
- wie jak mozna ponownie wykorzysta¢ wybrane odpady powstajgce w gospodarstwie
domowym,
Metody nauczania:
- podajace: pogadanka, wyjasnienie
- problemowa: dyskusja dydaktyczna
- praktyczna: pokaz
Formy pracy:
- zbiorowa
- indywidualna
Srodki dydaktyczne: przyktadowe odpady: zuzyte kartki papieru, plastikowe pojemniki, stoiki, folia,
puszki; tablica interaktywna; brystol, kle;.
Przebieg zajeé:
1. Nauczyciel rozpoczyna od wprowadzenia do tematu lekcji, projekcja filmiku dla dzieci
»degregacja jest wazna” (czas 1:25).
2. Uczniowie opowiadaja jakie najczesciej odpady sa wyrzucane i skad one si¢ biora,
wprowadzenie pojecia recykling.
3. Uczniowie zostaja podzieleni na cztery grupy, poprzez losowanie. Otrzymaja brystol
kolorowe kartki, oraz gotowe napisy okreslajace: plastik, metal, szkto, papier. Beda musialy
zrobi¢ plakat wylosowanego przez grupe pojemnika i odpowiednio dopasowaé nazwe. (kazda grupa
za kazda poprawng odpowiedz otrzyma punkt w postaci nakretki od butelki, na koniec zostang one
podliczone).
4. Uczniowie wykonuja ¢wiczenia z uzyciem tablicy interaktywnej, przenosza obrazki z odpadami
do poszczegdlnych pojemnikéw, klasyfikuja, gra memory.
5. Nastepnie nauczyciel rozsypuje na sali rézne odpady, np. gazete, kubek po jogurcie, folie, plyte
CD. Dzieci muszg wybrac te, ktore beda pasowaé do danego pojemnika.
6. Na podsumowanie zaj¢¢, uczniowie zagraja w quizy, oraz w gre Milionerzy, przy uzyciu
tablicy interaktywne;j.
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Technological Pedagogical Content Knowledge (TPACK) consists of three fundamental
components: Content Knowledge (CK), Pedagogical Knowledge (PK), and Technological
Knowledge (TK). Additionally, four more components emerge from the combination of these three
fundamental components: Pedagogical Content Knowledge (PCK), Technological Content
Knowledge (TCK), Technological Pedagogical Knowledge (TPK), and Technological Pedagogical
Content Knowledge (TPACK) (Mishra & Koehler, 2006). TPACK is the knowledge that integrates
technology, pedagogy, and content knowledge. It is the ability to use appropriate technologies in an
integrated manner with pedagogical methods during the teaching-learning process to help students
better understand concepts and phenomena related to a subject (Brantley-Dias & Ertmer, 2013).

In the digital age, rapidly advancing technology has led to changes and transformations in many
fields, making technology an indispensable element in teaching and learning environments. To use
emerging technologies effectively and efficiently, teachers must possess both adequate pedagogical
content knowledge and technological knowledge. In this regard, it is crucial for teachers to have
Technological Pedagogical Content Knowledge (TPACK) because, for the effective and efficient use
of emerging technologies in educational settings, teachers must have a sufficient level of TPACK
(Jang & Tsai, 2012). This study was conducted to determine the self-perceptions and self-evaluations
of pre-service teachers regarding their TPACK levels.

METHOD

The study employed a descriptive survey model. Descriptive survey aims to explain data related
to the variables of interest (Cohen et al., 2007). The sample of the study consists of 601 (N=601) pre-
service teachers studying at Hacettepe University during the fall semester of the 2024-2025 academic
year.

Data Collection Tools

Technological Pedagogical Content Knowledge Self-Assessment Scale (TPACK-SAS) For
Pre-Service Teachers:

The scale used to determine the TPACK self-perception of pre-service teachers was developed
by Kartal, Kartal, and Uluay (2016). The Technological Pedagogical Content Knowledge Self-
Assessment Scale (TPACK-SAS) for Pre-Service Teachers is a 67-item, 7-factor, 7-point Likert-type
data collection instrument. Cronbach’s alpha was calculated as .965 for PK, .932 for TK, .924 for
CK, .963 for TCK, .936 for TPK, .944 for PCK, and .925 for TPACK.

FINDINGS

The primary goal of this research was to determine pre-service teachers’ levels of TPACK-
SAS. Descriptive statistics were used to address this objective. The data for the sub dimensions and
the total scores of the TPACK-SAS were analyzed using descriptive statistics, including minimum
and maximum values, mean scores, standard deviation, skewness, and kurtosis values. The findings
from these analyses are presented in Table 1.

Table 1. Descriptive Statistics for TPACK-SAS

Variables Mean SD Min. | Max. | Skewness | Kurtosis
Pedagogical Knowledge (PK) 5,77 90 1.00 | 7.00 | -739 1985
Technological Knowledge (TK) 4,93 1,14 | 1.00 | 7.00 |-129 -,645
Content Knowledge (CK) 5,03 1,07 | 1.00 | 7.00 | -320 ,146
Technological Content Knowledge (TCK) | 5,51 1,07 | 1.00 | 7.00 | -,597 ,221
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Technological Pedagogical Knowledge 5,49 1,07 | 1.00 | 7.00 | -531 111
(TPK)

Pedagogical Content Knowledge (PCK) 5,55 99 1.00 | 7.00 | -,641 451
Technological Pedagogical Content 5,49 1,03 | 1.00 | 7.00 | -447 017
Knowledge (TPACK)

When Table 1 is examined, it is observed that the pre-service teachers’ average score on the
overall TPACK is M =5.49, SD =1.03. Among the sub dimensions of the TPACK-SAS, the lowest
literacy level is in the TK (M =4.93, SD =1.14), followed by TPK (M =5.49, SD =1.07), TCK (M
=5.51, SD =1.07), PCK (M =5.55, SD =.99) and PK (M =5.77, SD =.90). Another aim of the study
is to determine whether the TPACK-SAS level varies according to various gender demographic
variables. To achieve this aim, the data obtained from the TPACK-SAS scale and its sub-dimensions
were analyzed using the Mann-Whitney U test to examine differences based on gender. The analysis
results are presented in Table 2.

Table 2 Mann-Whitney U Test Results For TPACK-SAS

Group N Mean Rank Sum of Rank U p

PK Female | 456 | 306,40 139719,00 30597,000 ,176
Male 145 | 284,01 41182,00

TK Female | 456 | 273.48 124706,00 20510,000 ,000
Male 145 | 387.55 56194,50

CK Female | 456 | 295,32 134665,00 30469,000 ,155
Male 145 | 318,87 46236,00

TCK | Female | 456 | 295,19 134608,50 30412,500 ,145
Male 145 | 319,26 4629250

TPK Female | 456 | 294,02 134071,50 29875,500 ,080
Male 145 | 322,96 46829,50

PCK | Female |456 | 300,31 136939,50 32743,500 ,862
Male 145 | 303,18 43961,50

TPAC | Female | 456 | 296,39 135156,00 30960,000 ,248

K Male 145 | 315,48 45745,00

*p<0.01

When Table 2 is examined, it is observed that after the Mann-Whitney U test conducted to
compare the TPACK-SAS levels of male and female pre-service teachers, their self-perceptions were
found to be similar. The only statistically significant dimension based on gender was Technological
Knowledge (p<.01). Whether the TPACK-SAS levels of pre-service teachers change according to
their grade level should be examined with ANOVA. However, there is a significant difference in the
number of students studying in grades 1, 2, 3, and 4. For this reason, the Kruskal-Wallis test, which
is a non-parametric test, was used. The analysis results are shown in Table 3.

Table 3. Kruskal Wallis Test Result for TPACK-SAS

Group N Mean Mean Rank | Chi-Square | p

PK Ist grade 146 5,57 268,14 15,254 .002%*
2nd grade 47 5,75 296,96
3rd grade 246 5,76 293,57
4th grade 162 5,99 343,07

TK Ist grade 146 4,70 265,64 10,590 .014*
2nd grade 47 4,88 287,50
3rd grade 246 4,97 306,62
4th grade 162 5,11 328,24

CK 1st grade 146 4,82 265,83 15,527 .001*
2nd grade 47 4,84 271,60
3rd grade 246 5,05 301,84
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4th grade 162 5,23 339,96

TCK 1st grade 146 5,16 243,23 26,671 .001%*
2nd grade 47 5,33 266,51
3rd grade 246 5,64 321,98
4th grade 162 5,66 331,22

TPK Ist grade 146 5,15 244,55 23,961 .001*
2nd grade 47 5,39 282,43
3rd grade 246 5,58 315,83
4th grade 162 5,70 334,75

PCK Ist grade 146 5,27 254,68 18,045 .001*
2nd grade 47 5,42 277,67
3rd grade 246 5,62 311,03
4th grade 162 5,73 334,28

TPACK 1st grade 146 5,16 253,15 19,409 .001%*
2nd grade 47 5,39 278,86
3rd grade 246 5,56 310,26
4th grade 162 5,70 336,48

*p<0.05

When Table 3 is examined, it is observed that there is a significant difference in all TPACK-
SAS levels according to the grade variable. In the Pedagogical Knowledge (PK) dimension, the 4th-
year pre-service teachers have the highest mean (M=5.99), while the 1st-year pre-service teachers
have the lowest (M=5.57). The significant difference is between the 1st and 4th-year students.
Similarly, in the Technological Knowledge (TK), Content Knowledge (CK), Technological Content
Knowledge (TCK), and Technological Pedagogical Knowledge (TPK) dimensions, there is a
significant difference between the mean scores of 4th-year and 1st-year pre-service teachers. When
Pedagogical Content Knowledge (PCK) is examined, the mean score of 4th-year pre-service teachers
(M=5.70) is higher than that of 3rd-year (M=5.58) and Ist-year pre-service teachers, who have the
lowest (M=5.15). The significant difference is found between 1st and 3rd-year, as well as 1st and 4th-
year pre-service teachers. A similar situation is observed in the Technological Pedagogical Content
Knowledge (TPACK) dimension, where there is also a significant difference between 1st and 3rd-
year, as well as 1st and 4th-year pre-service teachers.

DISCUSSION AND CONCLUSION

For the effective and efficient use of emerging technologies in educational environments,
teachers must have an adequate level of Technological Pedagogical Content Knowledge (TPACK).
This study was conducted to determine the self-perceptions and self-evaluations of pre-service
teachers regarding their TPACK levels. As a result of the study, it was found that the general TPACK
self-evaluation perception scores of pre-service teachers were at a moderate-high level.

Studies have shown that teachers use technology minimally in educational environments
because many teachers lack the necessary skills for technology integration in teaching (Liu, Tsai, &
Huang, 2015). The reason why the highest average score was found in the Pedagogical Knowledge
(PK) dimension is thought to be due to pre-service teachers receiving extensive education on
pedagogical theories and teaching methods.

When the study results were examined based on the gender variable, it was determined that
there was no significant difference between the TPACK self-evaluation scores of male and female
pre-service teachers, except in the Technological Knowledge (TK) dimension, where male pre-
service teachers had a higher average score than females. Similar results can be found in the literature
(Agikgoz & Kose, 2023; Balgin & Ergiin, 2018).

Regarding the grade level variable, it was found that Ist-year pre-service teachers had the
lowest averages in all dimensions, whereas 4th-year pre-service teachers had the highest averages in
all dimensions. Based on this, it can be said that as the grade level increases, pre-service teachers’
content knowledge, technological knowledge, and pedagogical knowledge also increase. This
highlights the importance of the education provided to pre-service teachers.
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To train teachers with high TPACK levels, training programs and seminars should be organized
to improve teachers' technology usage skills. Practical applications should be conducted to ensure
technology integration in teaching. Pre-service teachers’ self-confidence in TPACK should be
enhanced. Additionally, course content in teacher education should integrate technological
knowledge, content knowledge, and pedagogical knowledge as a whole.
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Abstrakt. Digital literacy is the ability of individuals to access existing information in an online
environment, understand, use, interpret, evaluate, and produce information; to ensure privacy in
digital environments, and to perform tasks with digital tools in accordance with their purpose, while
taking e-security precautions. The Turkey Century Education Model, which was implemented as a
pilot project in the 2024-2025 academic year, is a new educational model that emphasizes the
importance of digital literacy skills for 21st-century learners. In this study, the digital literacy
perspective of the educational model has been analyzed through the document review technique.
According to the findings, the process components of the literacy skills in the holistic model have
been designed to be acquired by students at three levels. The Turkey Century Education Model
includes 9 integrated skills and 28 process components. The activities included in the program aim to
assist teachers in implementing the program.

Introduction

Digital literacy can be defined as the ability of individuals to effectively use digital
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technologies, understand and evaluate digital content, and interact safely in the digital world. This
skill is crucial for using technology and efficiently leveraging the opportunities offered by the digital
world. In an era where accessing information and interacting with it increasingly occurs through
digital platforms, digital literacy has become a significant requirement for both individuals and
communities (Marin & Castaneda, 2023). In this context, the importance of digital literacy is growing,
and it plays a key role in education and individual development. Digital literacy has become a
fundamental skill in today's society. Interaction with digital technologies fosters the ability to access
information, evaluate it, and communicate effectively. As one of the types of 21st-century literacy,
digital literacy not only involves using computers but also encompasses the ability to effectively use
the internet, mobile technologies, and social media. In education, digital literacy enables teachers to
communicate effectively with students, enrich the teaching process, and allow students to benefit
from various digital resources (Reddy, Sharma, & Chaudhary, 2020; Spires, Paul, & Kerkhoff, 2018).
The increasing importance of digital literacy is reflected in visionary educational models like
Turkey’s Century Education Model, which was implemented in the 2024-2025 academic year
(Mengtiloglu, 2024). Aimed at transforming education in Turkey, this model incorporates digital
literacy into the educational process, intending to equip students with the skills they will need for the
future.

Importance of the Research

The fundamental approach of the TYMM (Turkey’s Century Education Model) curriculum is
a holistic model consisting of components such as student profiles, the Virtue-Value-Action
Framework, and the skills framework. TYMM aims to develop individuals within the entirety of
knowledge, skills, attitudes, and values. It establishes a rights-based and development-oriented
learning process by allowing each student to recognize and discover themselves, fostering flexible
and autonomous learning environments basket on their interests, needs, and capabilities. The model
aims to cultivate individuals who are producers and managers of science and technology, equipped
with digital competence and a culture of lifelong learning. The pilot implementation of Turkey's new
education model began in the 2024-2025 academic year. This study specifically examines the digital
literacy skills embedded within this new model.

Method

In this study, the document review technique was used. The primary document examined is the
"Turkey’s Century Education Model Curriculum Common Text." Based on the findings, an
evaluation was made regarding how well the new educational curriculum reflects digital literacy
skills. The study specifically discusses whether the curriculum includes a sufficient focus on digital
literacy skills and whether these skills are suitable for use in 21st-century education. While reviewing
the document, the following questions were addressed:

1. At which levels are the process components of digital literacy skills in the new curriculum
designed to be acquired by students?

2. What are the integrated skills and components of digital literacy targeted by the new
curriculum?

3. Are there examples of activities designed to foster the digital literacy skills targeted by the
new curriculum?

Findings

1. At which levels are the process components of digital literacy skills in the new
curriculum designed to be acquired by students?

The process components of digital literacy skills included in TYMM are designed to be acquired
by students at three levels (Figure 1). As shown in Figure 1, the levels of digital literacy skills are
designed as follows: The awareness level, which involves identifying, understanding, being aware of,
and showing sensitivity towards the basic information, terms, concepts, and phenomena related to
literacy; the functionality level, where students become aware of the holistic relationship between
this information, terms, concepts, and phenomena; and the actionability level, where students take
action based on the acquired knowledge. These levels are designed in a developmentally appropriate
and spiral structure. It is expected that this spiral process will begin with awareness and culminate in
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Figure 1. Infographic

2. What are the integrated skills and process components of digital literacy targeted by
the new curriculum?

In TYMM, digital literacy skills are structured within an integrated framework that includes
both skills and process components. This structure is presented in Table 1. As shown in Table 1,
TYMM includes 9 integrated skills and 28 process components. These integrated skills and process
components are intended to be linked to the curricula and educational experiences. These skills and
subcomponents can enhance students' digital literacy potential and help them progress more
effectively in the 21st century. The process skills in the curriculum include fundamental abilities such
as using information as a tool for communication throughout life, interpreting information, and
balancing the digital world with daily life. Literacy has also been emphasized in previous curricula
for different subjects in Turkey. However, in the new curriculum, developing literacy skills in
students is one of the primary objectives of the programs.

In the new educational model, literacy is defined as the ability of students to adapt to new
situations, track their own learning, and use technology in a way that fits their needs in an
unpredictable, rapidly changing world. A student who gains literacy skills is expected not to simply
memorize or receive information but to use it as a solution to their problems. In this context, it can
be said that literacy serves the fundamental function of education, supporting students' adaptation to
the realities of the modern world. Students who can use these skills in their daily lives will also be
able to contribute solutions to the problems faced by society. Therefore, literacy skills play a
facilitating role in the development of wise generations who can establish civilizations, which is one
of the goals of the curricula.

Table 1. Digital Literacy Profile in Turkey Century Education Model
INTEGRATED SKILLS PROCESS COMPONENTS
Knowing the ways to access digital information
Defining the components that make up digital information
Understanding how digital information is created

Accessing and Recognizing Digital

Information . . . . ..
Considering personal privacy in managing and organizing
digital information

. .. I ifyi ication tools in digital environments

Understanding Digital denti ying cormmunication tools in digital env

.. Determining digital communities and networks
Communication

Observing and analyzing interaction in digital tools
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Acting with Knowledge of Recognize intellectual property rights

Intellectual Property Rights Act in accordance with intellectual property rights
Comparing digital information

Classifying digital information

Evaluating digital information

Making inferences from digital information

Making Sense of Digital Information

Creating and Sharing Content for Design and develop

Digital Environments Edit and share
Communicating digitally and maintaining ethical
communication

Communicate and Share Interacting and collaborating through digital tools

Participating in digital communities and networks
Determining digital needs in performing a digital task
Working With Digital Tools Deciding on digital resources in performing a digital task
Updating own competencies in using digital tools
Protecting identity and privacy in the digital environment
Protecting data in the digital environment

Taking and maintaining security measures in the digital
environment

Questioning digital information

Reasoning about an event/subject/situation or problem
using digital information

Reflecting on the inferences reached through reasoning
using digital information

Taking E-Security Precautions

Critical Thinking Using Digital
Information

3. Are there examples of activities designed to foster the digital literacy skills targeted by
the new curriculum?

The prevailing view in the curriculum is that digital literacy skills cannot be taught as a
standalone subject. Therefore, digital literacy is integrated into the teaching process through various
activities, guided by examples from learning experiences. Table 2 provides an example of such an
activity.

Table 2. Activity Example

Course Name Chemistry
Determine the factors affecting chemical balance (catalyst
Purpose .
variable)
Literacy Digital literacy
Duration 40+40 minutes
Tools and Materials Smart board, cqmputer, manganese dioxide, beaker (2 pieces),
hydrogen peroxide, stopwatch

Instruction: Follow the steps below to carry out the activity.

Students are asked to form groups of 4-5 people. They are then asked questions such as "What
could be the reasons why fish raise their heads above the water in shallow seas and lakes during
the summer or why we observe mass fish deaths when the air temperature rises?" or "Why do
bubbles form when we open carbonated drinks (like soda)?"

Step 1: Students are asked to provide examples from their daily lives where they have observed
chemical reactions related to equilibrium. Based on the examples they provide, they are asked to
formulate a research question related to the variable they are most curious about.

Step 2: The student groups are asked to create hypotheses based on the variables they have
selected and write them on the activity sheet.

Step 3: The group studying the catalyst variable is given two beakers, a glass stirrer, manganese
dioxide, and hydrogen peroxide. They are asked to determine how the experiment should be
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designed to investigate the effect of the catalyst on chemical equilibrium.
*» Before starting the experiment, students are asked to follow laboratory safety precautions.
% Reaction: 2H20p — 2H20 + O: (Manganese dioxide is used as a catalyst).
The focus is on determining the difference in time between the reaction conducted before adding
manganese dioxide and the reaction after adding manganese dioxide. The increase in reaction
rate due to the addition of the catalyst, while observing that the effect on equilibrium remains
unchanged, is highlighted. Students are encouraged to watch experiments that cannot be
conducted in the school laboratory on digital platforms. They are encouraged to watch
experiment videos from reliable platforms. Short discussions are held about the names of these
platforms and why they are considered trustworthy.
Step 4: The data obtained is transferred to digital platforms such as Google Sheets or Excel for
analysis. Emphasis is placed on not sharing personal passwords when saving information in
applications like Google. A discussion is held about trustworthy applications. Students are
encouraged to evaluate the implications of using untrustworthy applications for storing
information and the possible outcomes of doing so.
Students create graphs with reliable applications, discuss the reaction rates, and the effect of the
catalyst on equilibrium.
¢ During this digital analysis, the importance of maintaining digital privacy is emphasized.
Students follow these steps:
— They store their data only on trusted platforms. The data obtained from the experiment is
recorded.
— They can share the experiment results with their classmates through connections,
ensuring that personal information is kept private and the results are anonymized.
— They protect their data in encrypted form by using secure connections and platforms.
— Each group explains the measures they took to ensure digital privacy and the challenges
they encountered. They describe the process they followed to keep their data secure. If
any group used a different method, they are asked to explain it.
Step 5: Students are asked to interpret the data with their team members.
Step 6: Students are asked to explain the analysis results according to Le Chatelier’s principle.
Assessment:
Question: Write your inferences regarding equilibrium and the effect of the catalyst in chemical
reactions within the context of Le Chatelier's principle.
Conclusion
TYMM considers digital literacy skills as a crucial part of the educational process and aims to
equip students with these skills. This model defines digital literacy not only as the ability to use digital
tools but also as the ability to exist securely in the digital world, adhere to ethical values, and evaluate
digital resources effectively. Research findings show that TYMM includes a structure designed to
impart digital literacy skills to students at three main levels: awareness, functionality, and action. This
structure offers a learning process that expands from the awareness level to the functionality and
action levels. Additionally, these skills and process components are integrated into the teaching
process through various educational activities and practices. For instance, in a chemistry lesson
activity, students analyze experimental results on digital platforms while also gaining knowledge
about digital privacy and security measures, and using secure methods when sharing this information
with their classmates. TYMM ensures that students can use digital tools safely and ethically, while
also preparing them to be lifelong learners and responsible individuals in the digital world. This
educational model represents a significant step towards nurturing individuals with 21st-century skills
and positions digital literacy as a fundamental skill within Turkey's education system.
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Abstract. Artificial Intelligence (Al) is transforming education by enabling personalized
learning, intelligent tutoring, and immersive experiences through Cloud Computing (CC) and Virtual
Reality (VR). This paper examines how Al-driven technologies enhance accessibility, engagement,
and scalability in modern teaching methods, while ad- dressing challenges such as data privacy,
algorithmic bias, and the digital divide. Through case studies and literature review, we demonstrate
the synergistic poten- tial of Al, CC, and VR in creating adaptive learning ecosystems that cater to
diverse learner needs.

Introduction.The integration of Al into education has shifted traditional teaching paradigms,
enabling personalized and data-driven approaches to learning. Al-powered tools analyze student
performance, adapt content to individual needs, and provide real-time feedback [Nai+23]. However,
the true potential of Al in education is amplified when combined with CC and VR [CM25]. CC
ensures seamless access to resources, while VR creates immersive learning experiences. Together,
these technologies redefine how knowledge is delivered and absorbed.

Al in Modern Education

Al has become a cornerstone of modern education by enabling adaptive learning systems,
intelligent tutoring, and automated administrative tasks. Machine Learning (ML) algorithms analyse
vast amounts of data to identify learning patterns, predict student outcomes, and recommend tailored
learning paths. According to a report [HBF22], personalising learning can increase learning
effectiveness by up to 30%.

Al also facilitates natural language processing (NLP), enabling chatbots and virtual assistants
to answer student queries, provide feedback, and even grade assignments [LSS14]. ChatGPT and
similar Al systems can serve as virtual teachers (educational assistants), helping students with
learning and answering questions [Qad23; Lo23]. The increase in efficiency results from immediately
available feedback during iterative work with the system at an individually selected pace and at the
appropriate level of advancement [Blo84; Hal21; LSS14]. This also reduces the workload on
educators, allowing them to focus on more creative and interactive teaching methods [Gli+23;
LHL23; HT22; LC19].xamples of Al applications include platforms such as:

Khan Academy — An educational platform that uses Al to tailor materials to individual student
needs, offering personalised learning paths.

Socrative — An application for creating quizzes and tests that uses Al to analyse student results
in real-time.

Scalable and Accessible Education Cloud Computing (CC) plays a pivotal role in modernising
education by providing scalable, on-demand access to educational resources [Gov+23]. Al-powered
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platforms hosted on the cloud can store and process vast amounts of data, enabling real-time analytics
and collaboration. For example, Google Classroom and Microsoft Teams leverage cloud
infrastructure to facilitate distance learning, allowing students and teachers to interact seamlessly
from any location.

Cloud-based Al systems also ensure that educational resources are accessible to underserved
communities. By eliminating the need for expensive hardware, CC democratizes access to quality
education. Furthermore, it supports the integration of Al tools, such as predictive analytics and
recommendation engines, which enhance the learning experience.

Immersive Learning Environments Virtual Reality (VR) has emerged as a game-changer in
education, offering immersive and interactive learning experiences. Al enhances VR by creating
adaptive and intelligent virtual environments [CB24]. For example, Al algorithms can adjust the
difficulty level of a VR simulation based on the learner’s per- performance, ensuring an optimal
challenge.

VR, powered by Al, is particularly effective in fields requiring hands-on experience, such as
medicine, engineering, and history. Medical students can practice surgeries in a risk-free virtual
environment, while history students can explore ancient civilisations through immersive simulations.
These experiences not only improve engagement but also deepen understanding and retention of
complex concepts.

Synergy of Al, CC, and VR

The combination of Al, CC, and VR creates a powerful ecosystem for modern education
[CM25]. Al provides the intelligence to personalize and adapt content, CC ensures accessi- bility and
scalability, and VR delivers immersive experiences. For instance, a cloud-based Al platform can
analyze student data to recommend a VR simulation tailored to their learning needs. This synergy
enables a holistic approach to education, catering to diverse learning styles and needs.

For example, the Al-driven platform MATHia [FSR23] uses cloud-based analytics to adapt
math problems in real-time, while VR modules simulate collaborative problem- solving in virtual
labs. This dual approach has shown a 22% improvement in student outcomes compared to traditional
methods. Moreover, the integration of these technologies supports lifelong learning and professional
development. Professionals can upskill through Al-driven VR courses hosted on the cloud, ensuring
continuous growth in a rapidly evolving job market.

Challenges and Future Directions Despite their potential, the adoption of Al, CC, and VR in
education faces challenges. These include high implementation costs, data privacy concerns, and the
digital divide. Addressing these issues requires collaboration between governments, educational
institutions, and technology providers.

Future research should focus on developing cost-effective solutions, ensuring data se- security
[Liv+24], and promoting digital literacy. Additionally, exploring the ethical implications of Al in
education is crucial to ensure equitable and unbiased learning experiences. Beyond cost and privacy,
Al in education raises ethical concerns, such as algorithmic bias in grading [Nob18] and over-reliance
on automation diminishing critical thinking [HBF22]. Furthermore, VR’s immersive nature may lead
to social isolation if not balanced with human interaction (Wies et al., 2021).

Practical Use of AI Al has been widely used by the author since 2021 to support the teaching
and learning process in various classes (lectures, exercises), e.g.: ICT for creating presentations;
Statistics for solving tasks and explaining tasks;

General didactics for creating syllabuses and lesson plans; Tutoring for writing scientific
articles.

While Al tools like ChatGPT streamline tasks such as lesson planning and con- tent generation,
their limitations, such as hallucinated citations [BS23] and prompt-dependency, highlight the need
for human oversight. Educators must verify Al outputs. The use of Al causes certain problems related
to difficulties in correctly formulating prompts. ChatGPT provided sources of information and their
addresses, as well as a short description. Unfortunately, the URL addresses are incorrect. Some
sources of information do not exist or are difficult to access. There are no scientific articles that can
be found on scholar.google.com. The sources of information and the data provided should be verified.
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At the conference, a presentation in English was shown, which was originally generated by
ChatGPT in Polish and then translated into English.

Prompt for ChatGPT 40 (March, 10 2025) - translated into English: Step into the role of a
speaker and researcher at an international pedagogical conference and create a presentation on the
topic: Artificial Intelligence in Education: A Presentation Created by ChatGPT on the Role of Al in
Shaping Modern Teaching Methods. In the presentation, include references to cloud computing and
VR.

It was also requested to save the presentation in LaTeX format using the Beamer package. Then,
the presentation was requested to be translated into English.

Prompt for translation into English:

Be a Polish and English teacher and focus on translation. Translate the pre- presentation into
English.

Interested readers can check the operation of the presented prompts.

Conclusion

Al, CC, and VR are transforming modern teaching methods, making education more
personalised, accessible, and engaging. By leveraging these technologies, educators can create
dynamic and inclusive learning environments that cater to the needs of diverse learners. As these
technologies continue to evolve, their integration will play a pivotal role in shaping the future of
education, preparing students for the challenges of the 21st century.

Future efforts must prioritise teacher training in Al tools, equitable access to technology, and
interdisciplinary research to optimise AI-CC-VR integration. Policymakers should establish
frameworks for ethical Al use in education, ensuring these technologies serve as inclusive enablers
rather than dividers.
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Abstract. This study explores the influence of social media and modern technology on the
relationships of early school-age children, focusing on grades I-III. Given the formative nature of
peer interactions during this developmental stage, the research examines how digital media may
disrupt or reshape traditional modes of communication and social bonding among young pupils. A
mixed-method approach was applied, including a literature review, a diagnostic survey of 172
parents, interviews with 16 early education teachers, and complementary tools such as sentence
completion tests and drawing analysis with 60 children. Results indicate that while a significant
portion of parents (60%) struggle to evaluate the impact of social media use, some recognise both
benefits and risks, such as exposure to educational content versus risks of addiction or social
withdrawal. Teachers, meanwhile, emphasise the growing influence of online trends among students
and express concern about the exclusion of children without digital access. They advocate for
proactive media education within the school curriculum, highlighting both the developmental
potential and psychological threats posed by early exposure to digital platforms. The study concludes
that fostering healthy peer communication and building awareness among both educators and parents
is crucial to mitigating negative effects while enhancing the positive aspects of media use among
young learners.

Introduction. Peer relationships are a very important part of every child's life, from the earliest
years through to adulthood. In the educational context, especially in the first to third grades, these
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relationships are crucial in the social, emotional and educational development of pupils. In the long-
term educational and nurturing process, the pupils involved develop the skills needed for a life full of
independence, as well as supporting the development of the pupils' personalities and helping them to
maintain their adopted value system (Kosek, Wolska 2021). Peer relationships can be defined as
interactions between children of similar ages that lead to various forms of contact, such as friendship,
cooperation, conflict or competition (Muszynska 2020, p. 113-128; Czerwinska 2003). Factors that
foster positive interpersonal relationships include: effective communication (based on face-to-face
contact), showing respect, cordiality and appreciation to the other person, understanding the emotions
and situations of others, and mutual trust (Jarczynska, 2021; Jakimiuk, 2016; Aksman, Putki 2012;
Wawrzonkiewicz-Stomska, Cholewa 2017).

Methods: The study addresses the issue of the impact of social media and modern technology
on the relationships of children at an earlier school age. An analysis of the literature on the subject
was carried out and the views of various authors on the issue were cited. The study used the method
of a diagnostic survey, taking into account the opinions of 172 parents of early school classes using
the survey technique by developing an original research tool in the form of a questionnaire survey. In
addition, the method of individual cases was used - with the interview technique — with the author's
interview questionnaire with 16 teachers. In addition to this, research was conducted on a group of
60 children - with a test of unfinished sentences and a drawing analysis. Due to the limited size of
this study, selected results of the research are presented only in the group of parents and teachers are
presented here.

Results. The following conclusions were drawn from the survey of teachers and parents.
Parents' responses to the question regarding their attitude towards their children's use of social media
indicated that by far a significant group of respondents 60% (n=122) indicated that it was difficult for
them to assess their opinion on the subject. A further 20% (n=40) assessed that they had a positive
attitude towards this situation, with only 5% (n=10) of respondents having a negative attitude towards
their children's use of social media. Among the parents' responses, there were also more specific
opinions regarding their children's use of media. 5% (n=10) of the respondents indicated that they
allow their children to watch cartoons, but rarely, and they mainly choose educational content that
helps to teach emotions and appropriate behaviour in different situations. A further 5% (n=10) of
respondents highlighted the risks of online contact, emphasising that although they allow their
children to communicate with friends, they are concerned about the dangers of contact with strangers
impersonating peers. Parents who perceive a risk of social media addiction in their children most
often point to the following manifestations of this phenomenon: 1) increased time spent in front of a
computer or phone screen; 2) excessive use of electronic devices, leading to a reduction in other
activities; 3) strong emotional reactions such as crying or aggression when time spent on the phone
or computer runs out; 4) frequent, almost constant use of the phone; 5) referral to the computer at the
expense of traditional forms of learning, e.g. books; 6) a general perception that the child uses media
too often, which may indicate a worrying trend. When asked a research question about changes in
their child's behaviour after starting to use social media, the majority of parents, i.e. 82% (n=142),
did not notice any changes in this respect, while 18% (n=30) of parents admitted that they had noticed
changes in their child's behaviour, the most common aspect of these changes being 33% (n=10).
Among those mentioned, we can distinguish withdrawal, manifested by low interest in the
environment — 33% (n=10), pronounced irritability — 33% (n=10), aggression and defiance towards
the environment — 33% (n=10).

Another research group consisted of early childhood education teachers. In the interview, the
teachers emphasised that situations of children using social media do occur, but in classes I-III, much
less frequently. They indicated that pupils often ‘bring’ news, trends they have seen on the Internet
to school, e.g. on YouTube, Facebook or TikTok. Teachers pointed to situations where children who
did not have access to the Internet and popular applications were then excluded from social life in the
classroom. Another question addressed to teachers asked for their opinion on the school's involvement
in children's media education. Teachers assessed that the school should educate students about social
media safety, especially for early-grade students who are just starting out on the Internet. He went on
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to list a number of key activities that should be implemented in schools, i.e.: learning how to use the
web safely; talking about the dangers online, such as cyberbullying or inappropriate content; and
building healthy social media habits for children by limiting time spent in front of a screen.
Respondents highlighted both positive and negative aspects of the phenomenon described.

Among the benefits, they mentioned: access to knowledge, the possibility to communicate with
peers, and the development of creativity. On the other hand, among the risks, they mentioned:
addictions, limitations in social contacts or exposure of children to inappropriate content. In addition,
they expressed that the media can negatively affect pupils' well-being, concentration and quality of
sleep, as well as the phenomenon of hegemony and cyberbullying.

Conclusions:

Communication in peer relationships in the classroom is fundamental to the healthy social and
emotional development of students. It influences social bonding, interpersonal skill development,
effective conflict resolution, self-esteem enhancement, intellectual stimulation and emotional
support. Effective communication creates a positive atmosphere in the classroom, promotes better
learning and the development of skills necessary for future adult life. The educational awareness of
parents and teachers in this regard is very important. Research has shown that teachers are more aware
of the dangers of children escaping into the world of mass media in their peer relationships. The
majority of parents, on the other hand, take such situations for granted, which may be partly due to
the fact that they, too, create and maintain social relationships via social media.
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Introduction. Modern communication and information technologies find their special place in
the process of integration or social inclusion of minors in rehabilitation institutions. The wide range
of possibilities for using the content offered by technologies and adapting it to the individual needs
and abilities of minors can significantly improve the effectiveness of their education. In this context,
it is important to equip young people with the skills to decide for themselves about the content, the
programmes they use and to take responsibility for themselves and their self-development.
Technologies, due to their accessibility, can also be a source and motivator to get out of difficult life
situations in which a minor finds himself. (Chudnicki 2018; Brzezinska-Rybicka, 2019 Piecuch,
2004).

Methods: The material addresses the issue of the place of modern information and
communication technologies in the process of re-socialisation. An analysis of the literature on the
subject was carried out and the views of various authors regarding the support of minors facing social
maladjustment by means of broad access to cyberspace were cited.

Results. When working with socially maladjusted young people, it is important to take into
account the aspect that they are pupils with special educational needs (Chudnicki 2018, p. 244). Many
of them, due to long-term, often long-standing didactic and environmental neglect, manifest school
phobias and present poor motivation to learn. The difficulties they face often result in problems in
adapting to curriculum standards and requirements; over time this develops into school delay and into
arange of learning deficits. Their negativism at school, which is furthermore due to low competences
and cognitive needs, lack of educational aspirations and interests, consequently hinders their
understanding of the surrounding reality (Szecowka 2007, p. 255). Consequently, they have poor
social skills and low problem-solving abilities due to rigid thinking, lack of awareness of behavioural
alternatives and difficulty in considering the needs of others predisposes the person to engage in anti-
social behaviour (Opora 2010, p. 212).

Through the use of technology, the motivation of minors can be improved when they open up
to a rich variety of interactive content that is more engaging than traditional teaching methods. The
use of game mechanics - ramifications - in education can increase students' motivation by helping
them better understand and assimilate new content. Modern technologies are also sometimes used in
therapeutic work with minors whose social maladjustment is coupled with other disorders. Some
rehabilitation and sociotherapy institutions have been equipped with biofeedback/neurofeedback and
audio-psycho-linguistic stimulation (SAPL) devices. These can assist in the work of correcting
undesirable behaviour, reducing ADHD symptoms and improving intelligence. Audio-psycho-
linguistic stimulation is sometimes used when working with children and adolescents with ADHD. It
reduces the severity of symptoms and reduces aggressive behaviour in young people at risk of social
maladjustment, for example in a youth sociotherapy centre (Jasiak, 2008; Piecuch, 2004). Also
through technology, attempts can be made to change risk factors that are available and cause changes
in the functioning of the client. These are beliefs or patterns of behaviour. At the beginning, the
change process requires the acquisition of new knowledge and skills. And this is where psycho-
educational programmes can help, referring to the specific problems of the offender (Opora, 2010, p.
213). However, it is important that access to technology does not become mere training in how to use
it. This poses the risk of them being used for criminal or para-criminal activities. As the opportunities
offered by modern technologies increase, so do the new risks associated with their use, e.g. fraud and
theft using technology, violation of rights to access resources, cyberbullying, publication of socially
harmful content, sexual harassment (Brzezinska-Rybicka, 2019; Chudnicki 2018, p. 246-247).

Conclusion. The use of communication and information technologies in rehabilitation in
today's educational reality is even becoming essential to make this process optimal. Digital
information technologies are tools for successful coping with life, but they conceal many risks. It is
therefore important that experts in the field of education and upbringing have a decisive voice in
determining the directions and rules for the use of modern technologies by alumni.
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Currently, the world is undergoing a technological revolution that affects the development of
all spheres of social life, economy, and, of course, extends to education and science. Artificial
intelligence (Al) plays an increasingly important role in these processes by active entering scientific
and everyday life, business, education and management. Thus, in 2021, the market for artificial
intelligence equipment was estimated at 1.82 billion US dollars. It is predicted that from 2022 to 2030
it will increase by 36% per year (Grand View Research, 2021).

Al is revolutionising modern education. Al algorithms and educational robots are now an
integral part of learning and training management systems, providing support in a wide range of
educational activities (Costa et al., 2017). Students, teachers, educational institutions and educational
establishments are quickly realising the benefits of Al.

Analysis of recent research and publications

Among foreign researchers who have published works on various aspects of artificial
intelligence in education in recent years, the following should be mentioned: Neil Selwyn, Rose
Luckin, Jonathan Adams, Eliza Byunghyun Chu, John Gartne, Fukuyama, & Zuboff, E Brynjolfsson
& McAfee et al.

Let us analyze some publications of the mentioned authors dedicated to the use of Al in the
educational process and science.

Neil Selwyn is a leading researcher in the field of educational technologies. The scientist
critically analyzes the impact of digital technologies, in particular Al, on educational systems,
demonstrates how technologies change the educational environment and what opportunities and
challenges are reflected in the process of their implementation. In the publication “Should robots
replace teachers? Al and the future of education” (Selwyn, 2019), the researcher considers the issue
of the possibility of replacing teachers with artificial intelligence and what consequences this may
have for education. The author analyzes current trends in the implementation of Al in the educational
process, raises relevant questions about the role of teachers in the future. In the article N. Selwyn and
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his colleagues’ “Dawn of Generative Al: Applications and Ethical Challenges” (Selwyn, Smith, &
Brown, 2023) discusses the explosive growth of interest in generative artificial intelligence, in
particular its models such as GPT-4 and DALL-E. The authors analyze the potential opportunities
and benefits of applying generative Al in various fields, such as art, marketing and education.
Particular attention is paid to the ethical challenges associated with the use of generative Al including
issues of copyright, bias and misinformation. At the same time, N. Selwyn makes an important
conclusion that despite facilitating many functions, in particular, assessment, personalization of
learning, etc., Al cannot replace human interaction, emotional connection and pedagogical intuition
completely.

Rose Luckin, a renowned researcher in the field of artificial intelligence in education, has
written on the problem of how to integrate Al into the educational process in order to improve learning
and teaching, in particular through personalization of learning and the effectiveness of interaction
between students and teachers. One of the author’s key works, “Machine Learning and Human
Intelligence: The Future of Education in the 21st Century” (Luckin, 2018), concerns human
intelligence and a comparison of its capabilities with those of artificial intelligence. For example, in
the publication “Artificial Intelligence is Disrupting the Education Sector, but Can It Be Useful?”
(Luckin, 2023), the researcher considers how Al can contribute to the rethinking of educational
processes and emphasizes the importance of preparing teachers and students to work with the new
technologies.

Rose Luckin and her colleagues have explored how artificial intelligence can support student
learning by improving their learning outcomes through personalization of the educational experience
(Luckin, Holmes, Griffiths, Forcier, 2016). They argue that Al has enormous potential to tailor
educational materials to the individual needs of each student, thereby facilitating more effective
learning. An important focus of the researcher’s work, in our opinion, is the need for ethical
implementation of Al in education, emphasizing the importance of transparency, data protection and
accountability, data privacy, algorithmic bias and accountability for decisions based on Al. The
researcher emphasizes that Al should complement human capabilities, not replace them. She presents
how adaptive learning systems driven by artificial intelligence can create individual learning
trajectories for students, which allows for a better understanding of their needs, abilities and learning
pace, and generally contributes to more effective learning.

The impact of Al on the role of the teacher is being investigated separately. In particular, it is
emphasized that Al can make it easier for teachers to perform routine tasks, allowing them to focus
more on individual work with students and develop their critical thinking. However, the scientist
draws attention to the risks associated with a possible decrease in the autonomy of teachers in making
pedagogical decisions. In her field of vision, there is a question of the possibility of Al in supporting
the concept of lifelong learning. She believes that Al can help people adapt to the rapidly changing
demands of the labor market, ensuring constant access to education and possibilities.

In general, the works of R. Luckin create an important context for understanding of how
artificial intelligence can be integrated into the educational process in order to improve it.

In the article by Jonathan Adams, “Artificial Intelligence in Education: Prospects and
Implications for Teaching and Learning” (Adams, 2020), the potential of artificial intelligence in
education is explored, in particular through its capabilities for the automation of educational
processes, the personalization of learning, and the improvement of students’ learning outcomes. The
scientist analyzes both the positive and negative consequences of introducing Al into the educational
process, drawing attention to the need for an ethical approach to its implementation.

In the article by Eliza Byunghyun Chu, published in 2021, the results of the analysis of
challenges related to the integration of Al into education (Chu, 2021) are highlighted. The main
aspects of the article include the possibilities of using Al in education, the personalization of learning,
and the adaptation of educational materials and teaching methods to the individual needs of students.
Separately, the article considers the issue of Al’s role in supporting teachers in assessing student
knowledge and providing feedback, allowing them to focus more on the creative aspects of learning.
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John Gartner studies the impact of emerging technologies, including artificial intelligence, on
various areas of society, such as education. In the article “Al and the Future of Education: The Role
of Technology in Learning” (Gartner, 2019), the researcher analyzes the role of technology, including
artificial intelligence, in the transformation of education, as well as the opportunities and challenges
associated with its use in educational processes. He explains how Al can change approaches to
learning and teaching, offering new opportunities for personalized learning.

Researchers F. Fukuyama and S. Zuboff (Fukuyama & Zuboff, 2023) studied the impact of
artificial intelligence on social aspects such as democracy, economics, employment and education.
The authors discuss both the positive and negative aspects of Al implementation, emphasizing the
importance of creating a timely policy framework for ethical innovations.

The article by Holmes, Bialik, and Fadel (2019) analyzes the prospects and challenges of using
Al in education, particularly how these technologies can transform learning and teaching processes.

In the context of modern changes in the labor market, it is worth mentioning the widely
publicized article by Brynjolfsson and McAfee (2023). The central issue of the publication is the
analysis of AI’s impact on the labor market, specifically the automation of jobs, the empowerment of
workers through Al and the need for workforce adaptation to new conditions.

A bibliometric analysis of 2,223 scientific articles, followed by a content analysis of 125
selected articles, allowed a group of scientists to uncover the complex conceptual structure of the
scientific literature on Al (Wang, S., Wang, F., Zhu, et al., 2024). The authors emphasize that Al
research covers a wide range of applications, including adaptive learning and personalized tutoring,
intelligent assessment and management, profiling and prediction, and emerging technologies.
Research topics range from the technical design of educational systems to the analysis of Al
implementation, impact and challenges. Additionally, the review highlights the diversity of theories
used in the scientific literature, the interdisciplinary nature of the publications and the understudied
aspects of Al.

In the process of analysis, we cannot ignore scientific sources that highlight the issue of
motivation for studying artificial intelligence. Among others, we will present three publications that
have been published during the last five years. In particular: L. Breslow, T. Domina, and J. Steinberg,
“Student Motivation in Al Courses: A Study of Engagement and Learning Outcomes” (Breslow,
Domina, & Steinberg, 2019); K. Ruthven and S. Hennessy, “Student Motivation to Study Al: Insights
from Cognitive Psychology and Educational Theory” (Ruthven & Hennessy, 2020); K. Wang and
Y. Lee, “Factors Affecting Student Motivation in Al Learning: A Cross-Cultural Study” (Wang &
Lee, 2021).

Ukrainian scientists are also actively researching the problem of using artificial intelligence in
education and other fields. Here are examples of selected publications by Ukrainian scientists who
research the issue of Al in education.

Among the articles published during the last five years, it is worth mentioning the publication
by A. Bondarenko, dedicated to the prospects of using artificial intelligence in education. The author
explores the possibilities of introducing artificial intelligence technologies into the educational
process in Ukraine (Bondarenko, 2020). Examples of the successful use of Al for personalizing
learning, automating assessment and creating adaptive learning environments are analyzed.

Two fundamental aspects of the use of Al were the focus of attention for A. Kolomiyets and
O. Kushnir. The first aspect concerns Al in education, its opportunities and threats in the training of
future teachers, emphasizing the importance of balancing the advantages and disadvantages of Al in
education. The second aspect concerns the impact of artificial intelligence on the organization and
conduct of research, as well as its opportunities and threats from unfair use. According to the
researchers, Al has revolutionary potential for the scientific community, although this process is not
without ethical and practical challenges (Kolomiyets & Kushnir, 2023).

The article by A. Androschuk and O. Maliuga (2024) is devoted to the problem of trends in the
development of Al in education and science. The authors justify the urgency of studying these issues
by highlighting the need to rethink approaches to learning, taking into account the advantages and
disadvantages of using Al in the educational process. They also touch on the feasibility of an in-depth
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study of these aspects, given their impact on academic integrity, educational quality and learning
success. The authors also consider the experiences of foreign and Ukrainian scientists and
practitioners.

In the review and information article by O. Panukhnyk, the comprehensive research on modern
information technologies, particularly artificial intelligence, in the education system and scientific
research of higher education students is analyzed. Based on the analysis, the author concludes that
virtual reality as a newly organized social space, encourages consistent and systematic changes in the
educational process and the scientific research work of higher education students. We are impressed
by the researcher’s point of view that artificial intelligence, as a modern pedagogical mechanism, has
important conceptual and methodological significance for the process of uniting education and
science.

These articles reflect individual current research by Ukrainian scientists in the field of artificial
intelligence and its implementation in various domains, particularly education and science. They
cover various aspects, from pedagogical technologies to management and innovative solutions in
educational processes.

Modern Polish researchers also devote significant attention to the implementation of artificial
intelligence (Al) in the educational process.

In the article "Competence Challenges in the Development of Artificial Intelligence in Poland",
published in 2021, the authors K. Symela & A. Ste¢pnikowski analyze the challenges associated with
the development of Al in Poland, particularly in the context of workforce competencies. They
emphasize that by 2030, up to 40% of working hours in Poland may be automated using already
existing technologies, which creates the need to adapt employee competencies to changes in the labor
market and to prevent "technological unemployment". The authors propose a new model of
competence development called "HUN" (Hybrid & Unconventional), which may support the
education system in conditions of uncertainty. They also stress the importance of changes in the
approach to developing competencies, starting from secondary school, through higher education, and
continuing with lifelong learning of employees (Symela & Stepnikowski, 2021).

In the article by A. Mikulec & B. Mikulec (2022), modern approaches to integrating Al into the
Polish education system are analyzed. The authors highlight the potential of Al for personalized
learning, as well as the ethical and legal challenges involved. K. Wawrzyniak & J. Kobosko (2021)
conducted a pilot study on the use of Al-based chatbots in Polish universities to automate student
support.

The article by K. Koseta and D. Pilch (2020) is dedicated to a review of Al tools that were used
in Poland during remote learning in 2020. The authors describe machine learning-based systems that
adapt to the student’s level.

The analysis and synthesis of the highlighted sources showed that, despite the growing body of
research, several aspects of the use of Al in education and science remain understudied or require in-
depth examination.

We will provide a list of key issues that, in our opinion, require the attention of researchers and
formulate questions that reveal the essence of the problem.

Ethical aspects of Al in education. How can algorithmic bias be avoided when Al influences
access to educational resources? Who is responsible for pedagogical errors made by Al in automated
learning?

The impact of Al on the autonomy and professional identity of teachers. How does the active
implementation of Al affect teachers’ autonomy, particularly in assessment and educational
planning? How does the teacher’s role change in interaction with Al assistants?

The long-term impact of Al on students’ cognitive and social development. Can the partial
replacement of live interaction with teachers by digital agents influence the development of critical
thinking, empathy and communication skills? How does Al affect students’ independence in
learning?
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Inequality in access to Al in education. How can the digital divide between students and
teachers with different levels of access to technology be addressed? What socio-economic barriers
hinder the equitable implementation of Al in different countries, regions, and institutions?

The impact of Al on academic integrity. How does generative Al (e.g., ChatGPT) influence
students’ perceptions of plagiarism? Should the concept of academic integrity be adapted to the new
digital reality?

Methodologies for assessing the effectiveness of Al in education. What indicators can accurately
measure the pedagogical effectiveness of AI? How can scientifically grounded validation of new Al
tools in the educational process be conducted?

Al in scientific research: methodological risks. How does Al reshape the epistemology of
scientific knowledge? Is there a risk that Al-generated scientific conclusions will become less
controllable and transparent?
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Introduction. In Poland, nurseries as institutions providing care for a child up to the age of
three are subordinated to the Ministry of Family, Labour and Social Policy, but as they are not
subordinated to the Ministry of Education, in addition to the tasks aimed at providing nurturing care
for the child in living conditions similar to those at home, since 2011 there have been provisions
which raise educational issues in working with a young child. In today's reality, education in the
kindergarten takes the form of educational play, and in this regard we can lean on technology to make
this play optimal for the child's development (Jegier, 2020).

Methods. The material addresses the issue of the place of modern technologies in the process
of upbringing and care of the youngest children. An analysis of the literature on the subject was
carried out and the views of various authors on the pedagogy of parents and educators towards
maintaining a balance between the negative and positive aspects of the use of technology in the
functioning of nurseries were cited.
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Results. The Council of Europe's 2022 Recommendations on the provision of high quality early
childhood education and care pointed to the Barcelona targets set by 2030. these provide basic
guidelines for implementation by providing play activities with educational components, taking into
account the individual needs of the child (Abucewicz, Giermanowska, Ractaw, Sowa-Kofta 2023, p.
3). There are a number of challenges in implementing new technologies in nurseries. The first relate
to administrative and legal issues. When implementing them, one of the main problems is the need to
provide the appropriate technical infrastructure to allow the effective use of the new solutions. In
addition, it is also important to adequately train staff to enable them to use the new technologies
effectively in their daily work with children. Another challenge is to guarantee the security of personal
data, especially in the context of using the Internet or storing information in the Cloud.

The second challenge is the skilful use of technology to run an information campaign,
popularising a particular nursery in order to encourage parents to send their child to a particular
facility. Virtual tours of the nursery for parents and carers, and maintaining the nursery's website also
require appropriate preparation. But doing this in a skilful way will bring tangible and effective
results.

A further, third area of technology use already specifically concerns the education of children.
Currently, the provision of care and educational activities, takes into account the possibilities of using
modern technology. In modern nurseries, educational programmes that promote physical activity and
outdoor activities are increasingly being implemented, but also the implementation of appropriate use
of technology, interacting with it and using it as a means of learning, information and not as a so-
called ‘time-waster’ is being taught. It becomes a priority to take care of the balance between the
benefits that new technologies can bring and the negative effects of their overuse. Learning to use
technology consciously by adults — the parents; transfers to their children. The parents' modelling
behaviour is replicated by the youngest. If a parent unreflectively allows a child to use technology -
not controlling the time, the type of information or even treating technology as a means for the child
to play, this can ultimately lead to the youngest using technology at a later age not as a tool, but as a
primary form of activity. Hence, correcting parents' inappropriate attitudes towards technology
becomes the task of educators, including those educators working in the nursery. Already at this stage,
some inappropriate attitudes can be successfully corrected, provided that parents are willing to
participate in this pedagogy (Zidtkowski 2016; Skreczko 2020).

The current provision of care and education, takes into account the possibilities of using modern
technology. Integration of technology with traditional teaching methods can take place in the nursery
(Maj 2017). Modern nurseries use a variety of technological tools to support traditional teaching
methods. This allows children to develop in a more interactive way that is adapted to modern realities.
Examples of technologies used in nurseries include: 1) tablets with educational apps; 2) interactive
multimedia boards; 3) educational toys equipped with sensors; 4) cameras to document the child's
progress.

But the introduction of new technologies into nurseries is not only an opportunity to improve
the efficiency of the work, but also a challenge that must be properly addressed.

A balance needs to be struck in working with children up to the age of three between the benefits
that new technologies can bring and the negative effects of their overuse. General development,
physical, motor activities are important - technologies are only to support them and not to supplant
them (Abucewicz, Giermanowska, Ractaw, Sowa-Kofta 2023).

Conclusions. Nowadays, technology is playing an increasingly important role in children's
lives, including in nurseries. Children are introduced to all sorts of electronic devices from an early
age, which can lead to excessive time spent in front of a screen. It is therefore important to strike the
right balance between technology use and outdoor activities.
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Introduction. Nowadays, the importance of knowledge related to the handling of information
obtained from modern technologies is increasing. In this context, it is important to handle knowledge,
to perceive the relationships between information, as well as the ability to create syntheses and
conclusions. This is the direction in which educational systems are heading, in order to teach children
to use technology with an awareness of the information they can acquire, both the information that is
valuable cognitively, but also the information that is untrue, dangerous or unethical. The ethical
dimension of the use of modern technologies in the contemporary educational system takes on a
reconstructed approach in this context, moving in the direction of the wise use and treatment of
technology as an assistive tool, not thinking for the pupil and supplanting his or her self-determination
and self-development. The problem is very complex (Siemieniecka, 2021; Sitek, 2018; Ilnicka, 2024;
Jabtonska, 2018).

Methods: The material deals with the place of modern information and communication
technologies in the teaching and learning process. An analysis of the literature on the subject has been
carried out and the views of various authors on the ethical dimension of students' use of technology
are cited.

Results. The use of Information Technology is required of modern education, but the greatest
demands are placed on teachers. Among the areas of their work, the development of their important
competences is emphasised, including basic competences - substantive, methodical, and here the
important ones - technical, also related to students' safety on the Internet, information management
and processing; communicative, innovative and equally important - personal - focusing on emotional
intelligence and ethics.

The advancement of technology in the field of acquiring knowledge by means of technology
poses new challenges to education, so it is important to prepare people to understand the world around
them, the mechanisms of operation of tools, machines and programmes, to educate them in production
and problem-solving skills, but also ethics and awareness of the risks of new technologies
(Siemieniecka, 2021, s. 237). There is a call for a revalorisation of the ethical and cultural aspect of
education. The notion of creator and reproducer, of self-responsibility for the use and processing of
extracted data while respecting ethics, copyright, but also the issue of artificial intelligence (IT -
Information Technology) is changing. The concept of ‘technical conscience’ is emerging (Banka,
2013). The development of mass media, modern technologies and their general accessibility enforces
the use of not only legal, technical, but also extra-normative, so-called soft law instruments. As
Bronistaw Sitek notes ‘(...) it should be noted from the outset that ethics in the area of information
technology (IT - Information Technology) will contain slightly different content, while it will be
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different in the area of information systems (IS - Information System). An in-depth analysis of ethical
principles should also cover issues related to the problem of moral rigour vs. moral relativism,
universalism vs. individualism, and monism vs. pluralism, e.g. multiculturalism’ (Sitek, 2018, s. 76).

New inventions are opening up hitherto unknown areas of opportunity for their application in
education. Surrealism, virtual reality, drones, computer simulations, robots and didactic programmes
based on artificial intelligence make it possible to look at the world and knowledge from a different
perspective (also physical).

According to international reports on education, science and technology should become the
basis for the development of education. The main goal of education should become the training of
scientific thinking. The transformation of scientific and technical civilisation - the development and
dissemination of scientific knowledge and technical production, leads to the need to combine high
specialisation with creativity and creativity. Scientific and technological progress can be not only a
condition for prosperity and a higher quality of life, but also a source of danger and anxiety (the
human gap) (Klim-Klimaszewska, p. 7; Rola, 2020). Slogan: Learning to act. This postulate implies
the acceptance of effective action based on competences such as autonomy, resistance to stress,
innovativeness, rationality of decisions, communicativeness, ability to work in a team, technical and
professional skills. In turn, the postulate: Learning to be. Indicates development aims at the full
flowering of the human being, in all the richness of his or her personality and in the various forms of
expression and involvement: as an individual, as a member of the family and of society, as a citizen
and a producer, as an inventor of technology and a creator of dreams (Klim-Klimaszewska, p. 9).

Conclusion. At the turn of the twentieth and twenty-first centuries, a new type of technical
civilisation took shape. Civilisation understood in this way signifies, in the language of simplicity
ethics, the domination of the realm of phronesis over the realm of thymos (Banka, 2013, p. 18). This
raises the concern that extreme technology promotes the dehumanisation of life and the indefinite
path of our humanity. Educating young people to be aware - of what humanity is - is a priority under
these conditions. Only an awareness of ethical values can protect against the loss of traditional notions
of human dignity and moral rectitude to mashines (thinking machines).
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Wprowadzenie. W wyniku przemian technologicznych, obecnie spoteczenstwo nazywa si¢
“spoteczenstwem sieci”. Jest to efekt wykorzystywania sieci oraz Internetu nie tylko do pozyskiwania
informacji, ale takze do komunikacji zard6wno prywatnej, jak i wspotpracy zawodowej (Maciag,
2014). Technologia zaczgta towarzyszy¢ ludziom w zyciu codziennym, a ich zycie zacze¢to niemal od
niej zaleze¢. Ze wzgledu na to, ze ma zastosowanie w kazdej dziedzinie zycia czlowieka. Pojawia si¢
w sklepach, pracy, urzedach, a takze w placowkach edukacyjnych. W cze$ci z tych miejsc
umiejetnosci cyfrowe sa wrgcz wymagane 1 bez nich cztowiek nie jest w stanie sobie poradzic.
Zamiast zwyktych kolejek, nalezy pobiera¢ numerki przy specjalnych maszynach, a kompetencje
korzystania z komputera s3 niezb¢dne w wielu zawodach na coraz wyzszym poziomie.
Doswiadczenie $wiata zaposredniczonego przez media wypiera doswiadczenie bezposrednie. Od
najwczesniejszych lat dzieci korzystaja z telewizji, komputera, Internetu, telefonéw komoérkowych i
innych technologii cyfrowych. Wedlug Joanny Juszczyk-Rygatto, technologie cyfrowe zdominowaty
Swiat przekazow 1 oferuja nowe, ciekawe i inspirujace formy takie jak: grafiki, ilustracje, filmy,
animacje, tworzagc w ten sposob nowy multimedialny jezyk (Juszczyk-Rygalto, 2016). Ten
multimedialny jezyk jest chetnie stosowany w procesie edukacji przedszkolnej 1 wczesnoszkolnej i
nie dlatego, ze multimedia s3 modne, ale dlatego, ze sg skuteczne.

Dzieci, ktére nie potrafia dobrze czyta¢ i pisa¢ postuguja sie sprawnie jezykiem mediéw
cyfrowych: uzywac¢ programéw multimedialnych, poruszac si¢ po stronach internetowych, korzystac¢
z gier programow dostosowanych do ich umiej¢tnosci komunikacyjnych. Dla nich technologia
internetowa jest naturalnym $rodkiem komunikacji. W tych warunkach uczenie si¢ polega na
charakterystycznym dla cyfrowych umystéw konsumowaniu niewielkich dawek informacji szybko,
w kréotkim czasie 1 w kazdej chwili (Tamze).

Z tego wzgledu przed szkotami pojawito si¢ nowe zadanie do spetnienia — zblizenie edukacji
do rzeczywistosci, ktorej istnienie bez cyfrowych mediow jest juz niemozliwe. Jak twierdzi Jerome
Bruner, szkota powinna by¢ miejscem, w ktorym uczymy sie, jak ,,uzywaé umystu, w jaki sposob
odnosi¢ si¢ do autorytetow, jak traktowac innych (...). Edukacja jest ryzykowna, poniewaz wzbudza
poczucie mozliwosci” (Bruner 2006, s. 69, 116).

W szkole dziecko, ma nie tylko zdoby¢ wiedzg, ale takze przygotowacé si¢ do zycia w
spoteczenstwie, czyli codziennosci pelnej nowinek technologicznych. W tym celu, szkota, powinna
oferowa¢ uczniom wszechstronne wyksztatcenie, wykraczajace poza fakty i1 teori¢ oraz to, co
tradycyjnie mozna w niej zaobserwowa¢. Wedug Kena Robinsona lidera w dziedzinie rozwoju
kreatywnos$ci 1 innowacyjnosci ,,(...) przy wyzwaniach, przed jakimi stoimy, edukacja nie musi
przechodzi¢ reformy — musi przej$¢ transformacje. Kluczem do tej transformacji nie jest
standaryzacja edukacji, ale jej personalizacja, budowanie osiggni¢¢ na odkrywaniu indywidualnych
talentow kazdego dziecka, umieszczanie uczniow w srodowisku, w ktorym cheg si¢ uczy¢i w ktorym
moga naturalnie odkrywac swoje pasje.” (Robinson, 2012, Aronica, s. 198).

Wykorzystanie technologii cyfrowych w procesie edukacji

Najczgsciej w procesie ksztatcenia korzysta si¢ z podrecznikow, zeszytow Ewiczen, jednak
wiele zmienita w tym aspekcie pandemia COVID-19 oraz wprowadzone wowczas nauczanie zdalne.
Nauczyciele musieli pozna¢ dziatanie réznorodnych platform takich jak Microsoft Teams, Google
Meet, Google Classroom oraz wiele innych.

Technologie cyfrowe sg bardzo przydatne w procesach edukacyjnych. Dzieci i mtodziez jest
zafascynowana tymi technologiami, fascynacja nieraz graniczy z fanatyzmem czy uzaleznieniem
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(Wronska, 2017).

Dlatego tez nauczyciel powinien petnic rolg przewodnika po $wiecie, w ktérym mozna znalez¢
mnostwo zagrozen dla mtodych uzytkownikow. Powinien on pokazywa¢ jak w odpowiedni sposob
korzysta¢ z Internetu i szeroko dostepnych aplikacji tak, aby byt to czas spedzony efektywnie, a nie
zmarnowany czy wre¢cz zagrazajacy. Jako ze dzieci najlepiej ucza si¢ poprzez nasladownictwo,
nauczyciel ma za zadanie pokazac strony i aplikacje, z ktorych uczniowie mogg samodzielne
korzystac, a takze ktore usprawnia proces ksztatcenia.

Technologie cyfrowe oferuja rozbudowany zbidor mozliwosci, ktore nauczyciel moze
wykorzystywa¢. Sa to rdéznego rodzaju gry edukacyjne, platformy interaktywne czy aplikacje
utatwiajace wspotprace oraz komunikacje. Ich wykorzystanie moze wesprze¢ uczniéw w rozwijaniu
swoich pasji, ktore aktualnie cze¢sto oscyluja wokoét technologii i réznych gadzetow. Ta mozliwos¢
sprawi, ze uczniowie lubigcy nowinki technologiczne odnajda si¢ w realiach szkolnych 1 uczgszczanie
do szkoly nie bedzie dla nich przykrym obowigzkiem. Technologie cyfrowe takze umozliwiaja
nauczycielowi skupi¢ uwage ucznidow oraz ich zainteresowanie na dtuzszy okres czasu. W Internecie
mozna znalez¢ wiele tresci, ktore opracowane sg na potrzeby dzieci w danym wieku, a wigc sg dla
nich odpowiednio dopasowane pod katem poziomu trudnos$ci czy zainteresowan. W tej sferze mozna
spotkac si¢ takze z nowym terminem, a mianowicie “gamifikacja”. Metoda ta polega na nauce
poprzez gry. Zadania szkolne zmieniajg forme¢ z tradycyjnego rozwigzywania ich w zeszytach
¢wiczen na fikcyjne misje i wyzwania, w trakcie ktorych je rozwiazuja (Wronska, 2017). Gry daja
element rywalizacji, a takze swoja formg wzbudzajg wigksze zainteresowanie uczniow, poprzez
przeniesienie tradycyjnej nauki w ciekawszy, dla mlodego umystu, format. Taka metode oferuje
platforma Quest to learn (Burek, 2020). Dzigki tej metodzie, czas spgdzony przez dzieci przy
ekranach komputerow czy telefonow staje si¢ produktywny, a oni przyswajaja wiedzg w przystepny
1 ciekawy sposob. Rosngce zainteresowanie grami komputerowymi wsrod dzieci 1 mtodziezy mozna
wykorzysta¢ w procesie ksztatcenia, co utatwi nie tylko nauk¢ uczniom, ale takze utatwi prace
nauczycielom. Moga oni skorzysta¢ z gotowych, profesjonalnych platform, a zainteresowanie
ucznidow bedzie wigkszy ze wzgledu na ta nietypowa forme. Poprzez taka posta¢ nauki, uczniowie
nie tylko beda przyswajaé¢ wiedze, ale takze beda uczy¢ si¢ zdrowej rywalizacji oraz wspolpracy, a
przez typowe dla gier zdobywanie punktow czy kolejnych pozioméw, czuja wicksza motywacje, a
jednoczesnie pozyskuja wiedze, nie bedac w petni tego §wiadomym, gdyz dzieje si¢ to przez zabawe.
Gra tego typu jest MinecraftEdu. Jest to rozbudowana wersja gry Minecraft, migdzy innymi, o
mozliwos$¢ kontroli pracy uczniow. Oferuje ona materiaty zrodtowe dla nauczyciela, ktore moga by¢
wykorzystane nie tylko w przedmiotach $cistych, takich jak matematyka czy geometria, ale takze
jezyk polski, a takze obcy. Uczniowie doskonalg umiejetnosci rozumienia tekstu, moga konstruowac
Swiat przedstawiony w lekturze. Gra usprawnia takze proces wprowadzania poje¢ geometrycznych,
tworzenia konstrukcji, mechanizméw, doskonalgc umiejetnosci techniczne, a takze budowania
zabytkoéw, utrwalajac wiedze historyczng. Ponad to rozwija umiejetnosci spoteczne, gdyz umozliwia
rozgrywke zespotowa, ktora moze polega¢ na wspdlnym tworzeniu projektu (Zaworska-Nikoniuk,
2020).

Wiele szkot zaopatrzylto klasy w tablice interaktywne, ktore sg czgsto wykorzystywane przez
nauczycieli w trakcie zaje€. Ich obecno$¢ w salach lekcyjnych umozliwia nauczycielom korzystanie
z wielu zrodet w trakcie pracy z uczniami. Nie musi si¢ on juz tylko opiera¢ na oferowanych przez
podrecznik tekstach czy ilustracjach, dzigki czemu wzbudzi takze zaciekawienie uczniow. W trakcie
zaje¢ moze postugiwac si¢ réznymi rycinami, obrazami, a do wyboru ma takze nagrania i réznorodne
pomoce audiowizualne. W Internecie ma mozliwo$¢ skorzystania z quizéw, zadan interaktywnych.
Istnieje wiele stron proponujacych takie rozwigzania. Takg platforma jest Kahoot!, nazywany online-
programem. Niezbg¢dne jest w nim korzystanie przez uczniow z oddzielnych urzadzen lub z jednego
w parze, co umozliwi dyskusje miedzy partnerami. Nauczyciel moze samodzielnie przygotowac taki
quiz, dopasowujac go do mozliwos$ci ucznidéw oraz omawianego tematu. Pojawia si¢ takze element
rywalizacji mi¢dzy uczniami, ktérzy starajg si¢ zdoby¢ jak najwigcej punktow za poprawne
odpowiedzi. Zastosowanie go urozmaici proces ksztalcenia. Najcze$ciej stosowany jest w celu
podsumowania tematu czy oceniania wiedzy. Podobng platformg jest Quizlet, ktory sprawdza si¢ w
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nauce jezykow, gdyz zapewnia baze fiszek oraz mozliwo$¢ tworzenia wlasnych zestawow.
Stosowany moze by¢ w trakcie lekcji powtdrzeniowych. Oferuje takie opcje nauki jak:
dopasowywanie, ¢wiczenia w pisowni, test czy opcje live, ktora umozliwia gr¢ w zespole. Platforma
pozwala, wigc na poznanie nowego materialu oraz utrwalenie go, a wykorzystana moze by¢ wtasnie
przy uzyciu tablicy interaktywnej (Moisienko, 2018). W wyniku wzbogacania $rodkow
dydaktycznych o technologie cyfrowe, uczniowie chetniej biorg udzial w prowadzonych zajeciach,
tatwiej przyswajaja wiedz¢. Waznym zagadnieniem zwigzanym z efektywna edukacja w srodowisku
cyfrowym sa nowe kompetencje cyfrowe uczniow. Technologie informacyjno-komunikacyjne
wprowadzane do szkot maja szans¢ sprawié, ze dziecko poczuje si¢ w tym srodowisku swobodnie 1
znajomo. Przygotuja dzieci do cyfrowej dorostosci poprzez udostepnienie im nowoczesnych narzedzi
i wyposazenie w pozadane kompetencje przysztosci. Jednak do rozwijani tych kompetencji potrzebny
jest kompetentny nauczyciel.

Badania nad kompetencjami cyfrowymi nauczycieli, przeprowadzone w 2017 r. , wskazuja na
rosngcg potrzebe ich wsparcia poprzez odpowiednie programy szkoleniowe. Wedtlug badan
prowadzonych przez Komisje Europejska (Redecker, 2017), rozw6j kompetencji cyfrowych
powinien obejmowac za 6wno zdolnosci techniczne, jak i umiejetnosci krytycznego myslenia, ktére
umozliwiaja nauczycielom efektywne wykorzystanie technologii do celow edukacyjnych.
Nauczyciele powinni by¢ w stanie nie tylko obslugiwaé oprogramowanie edukacyjne, ale rowniez
ocenia¢ jego przydatno$¢ w kontekscie dydaktycznym oraz dostosowywac¢ metody nauczania do
zmieniajacych si¢ realiow technologicznych (Schrager, Pietruszka, 2024).

Z badan przeprowadzonych przez Agnieszke¢ Iwanicka (Iwanicka, 2019) wynika, ze
nauczyciele edukacji wczesnoszkolnej prezentuja zrdznicowany stosunek zarowno do
wprowadzonych w podstawie programowej zmian, jak i1 samego wykorzystywania mediow
cyfrowych w edukacji. Mimo iz 73% ankietowanych deklaruje, Ze dokonane ustawowo zmiany (w
tym obecno$¢ programowania w edukacji elementarnej) sa potrzebne, to jednak 14% badanych
twierdzi, ze nie jest przekonana do tej decyzji, a (13%) nauczycieli wskazuje na nieckompetencje w
zakresie wykorzystywania nowych mediéw. Nauczyciele zapytani o to jak czesto uzywaja nowych
technologii na lekcjach, wskazywali komputer z dostgpem do Internetu, z ktérego korzystaja
przynajmniej raz w tygodniu (59%), w tym do prezentowania tresci w programie Power Point z
wykorzystaniem projektora (27% przynajmniej raz w miesigcu). Coraz czgsciej szkoty wyposazone
sa w tablice interaktywne — 42% ankietowanych odpowiedziato, Ze korzysta z nich przynajmniej raz
w tygodniu, ale az 20% nie ma ich na wyposazeniu szkoty badz z nich nie korzysta. Zapytano takze
nauczycieli, czy i jak czg¢sto wykorzystuja na swoich zajeciach programy do nauki kodowania oraz
roboty edukacyjne. Wyniki badan wskazuja, ze zar6wno kodowanie, jak i programowanie zaczyna
cieszy¢ si¢ popularnosciag wsrod nauczycieli; jest uzywane coraz czesciej 1 chetniej. Weiaz jednak
istnieje liczna grupa (34% jesli chodzi o kodowanie i az 60% w wypadku robotéw edukacyjnych),
ktoéra nie korzysta z tego rodzaju rozwigzan edukacyjnych. Zapytani, dlaczego tak rzadko korzystaja
z tego rozwigzania edukacyjnego, nauczyciele odpowiadaja, ze nie majg pomystu, jak wprowadzié
nauke kodowania do swoich edukacji (32%), uwazaja tez, ze ich kompetencje sa niewystarczajace
(26%), nie maja wystarczajacej ilosci sprzgtu (24%) lub po prostu — nie sg przekonani do tego
rozwigzania edukacyjnego (18%) (Iwanicka, 2019).

Whioski:

Wspotczesni uczniowie w inny sposob niz poprzednie pokolenia przetwarzaja informacje, ktore
sa przekazywane gltéwnie poprzez nowe media (gtéwnie Internet). Procesy myslowe oraz procesy
komunikacyjne zmieniaja si¢ z dotychczasowych linearnych na wielowatkowe, hipertekstowe.
Sytuacja ta jest nowym wyzwaniem dla wspodlczesnej edukacji. Pojawia si¢ koniecznosé
wprowadzenia zmian w stosowanych metodach i pomocach dydaktycznych, ktére uwzgledniaja
rozw0j sprawnosci komunikacyjnych dziecka, przekladaja akcent z nauczania, jako procesu
zdobywania wiedzy, na uczenie si¢, jako procesu nabywania kompetencji.

Technologie cyfrowe w edukacji wczesnoszkolnej stanowig istotne zrdédto materialow
dydaktycznych, ktore maja wplyw na motywacj¢ wewngtrzng ucznidw. Ich zastosowanie wspiera nie
tylko wszechstronny rozwdj dzieci, ale takze ich umiejetnosci cyfrowe, niezbedne, w zdominowanym
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przez przemiany technologiczne, spoteczenstwie. Jednakze technologia w procesie dydaktycznym
wymagaja odpowiedniego kompetentnego nauczyciela, ktoéry swoja wiedzg, doswiadczeniem i
zaangazowaniem bedzie potrafit odpowiednio wdrozy¢ nowe technologie do procesu nauczania,
zgodnie z zatozonymi celami. Nauczyciele powinni petni¢ role autorytetow, ktorzy wprowadzaja
uczniéw w ,.$wiat technologii”, a takze pokazujg jak madrze z nich korzysta¢. W tym celu konieczne
jest, aby byli wyposazeni w niezbgdne kompetencje do efektywnego wykorzystania technologii w
edukacji, aby nie stanowity one zagrozenia.
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Introduction. In our opinion, the use of digital technologies in primary and preschool education
is an important area of joint research. The statement that digital technologies can be an important
didactic tool that enhances the quality of education, and at the same time, their misuse can pose
serious threats to personal and social development, seems axiomatic. The key factors influencing this
balance include the digital competence of teachers, parents, and the digital literacy of primary school
students.

The subject of the research presented at this conference is the development of digital
competence of future teachers, in particular, in the following areas: the use of artificial intelligence,
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the integration of digital virtual trips in the education of students in rural schools, and the impact of
digital technologies on their social relations.

The focus on the use of digital technologies in the education of students in Polish rural schools
is especially important for the Ukrainian educational community, which because of Russian
aggression, has been forced into predominantly online learning. The educational challenges faced by
Ukraine today share some similarities with the experiences of online learning during the COVID-19
pandemic but are far more severe and complex. Polish and Ukrainian scientists are united by the
shared goal of leveraging digital technologies to ensure a high-quality and fulfilling school life for
young students and preschoolers. The scientific school presented belongs to the field of humanistic
digital pedagogy.

The development of digital humanistic pedagogy was facilitated by the works of well-known
scientists Valery Bykov, Ivan Zyazyun, Myroslav Zhaldak. The main position of digital humanistic
pedagogy can be expressed as follows: human life and all living things are the most important on
earth; technologies should protect life, help it, not manage, not manipulate it. The scientific schools
of the Institute of Digitalization of Education, headed by Academician Oleg Spirin, and scholars of
the Institute of Pedagogy of the Piotrkowska Academy in Poland implement their research from the
angle of digital humanities, which is confirmed by the content of the presented scientific reports.

Study results. Virtual trips are one of the most interesting forms of online education, as they
allow students to travel and discover new places without physical limitations. Such experiences enrich
the learning process, develop imagination and broaden horizons, while offering access to places that
may be difficult to access in a traditional way. Virtual tours provide the opportunity for an educational
journey that is not limited by time or space, which is of great value in modern education. This unusual
form of supporting teaching is an attractive way to diversify education.

One of the main problems of this study there is a question:

Are virtual trips alternative factors for supporting the learning of students in grades 1-3 studying
in rural areas?

The group of respondents (37 primary school teachers) shared their opinions on the effects of
using virtual trips. The respondents almost unanimously recognized it as a factor that can support
teaching.

From the answers obtained, it can be seen that teachers use various forms of multimedia
teaching aids, which eliminates monotony in classes and intrigues students to broaden their horizons.
The above-mentioned forms were selected 166 times in total by 33 teachers. The leaders are: sound,
photos and illustrations, and multimedia film. Slightly less frequently selected forms are: educational
applications and games, multimedia presentations, online quizzes and tests, as well as the use of e-
books and audiobooks and e-learning programs. The least used aid according to the respondents are
virtual walks - animations and simulations.

The next issue raised was the issue related to the frequency of using selected forms of
multimedia teaching aids. The largest number, as many as 35.1%, or 13 respondents, were in favor
of using such forms of teaching several times a week. Slightly fewer - 27%, or 10 respondents use
virtual teaching programs once a week. 21.6%, which is 8 teachers use it about twice a month, 10.8%,
equal to 4 respondents, chose the option of not using such aids, while two teachers, or 5.4%, use them
rarely. Analyzing the above graph, it can be estimated that supporting teaching with modern
technologies is a common phenomenon and is often used in teaching the youngest.

Determinative there is a question related to the teacher's technological skills regarding the
possibility of creating their own virtual trips supporting the process of students' acquisition of new
knowledge. The answers of 22 respondents (60%) considered that the available multimedia tools
could be used to create their own virtual trips, enriching educational process. Thanks to these
technologies, students have the opportunity to participate in interactive educational trips that support
the acquisition of knowledge by engaging the visual senses and developing practical thinking skills.
The number of 13 respondents (35%), as well as 2 teachers (5%), thought that no need to have specific
technological skills to create virtual tours. Creating virtual trips is associated with a professional
challenge for the teacher, obtaining connection to an Internet with program compatibility, equipment
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in the appropriate classroom.

The use of virtual trips in education has both positive and negative effects. On the one hand,
virtual trips allow students to discover new places, cultures and monuments, which enriches the
learning process and develops children's imagination. Such experiences engage students, increase
their motivation to learn and allow access to resources that may be difficult to visit in reality. On the
other hand, excessive reliance on such tools can lead to too much detachment from traditional
teaching methods and key educational content. There is a risk that virtual trips can become just an
attraction, and not a full-fledged tool supporting the development of knowledge. Therefore, it is
important that the use of virtual trips is conscious and well thought out. They should be a valuable
addition to traditional teaching, and not a replacement for teaching the basic, key elements of the
educational program.

Virtual tours should be used skillfully to diversify classes and deepen students' knowledge, but
they cannot be the main educational tool. It is important for teachers to properly combine technology
with traditional teaching methods, ensuring that students develop their skills and knowledge to the
fullest extent. According to respondents, virtual tours are an interesting form of inspiring children to
develop their cognitive interests.

An extremely relevant question is about measures that could help better use digital technologies
to build relationships with peers.

Teachers of rural primary school students participated in the study on the use of digital
technologies in peer relationships. The surveys were conducted online (68%) and in paper form
(32%), the latter of which was conducted in two educational institutions in the Swigtokrzyskie
Voivodeship. The survey questionnaire was completed by 34 teachers.

The statements of the teachers surveyed indicate a significant impact of digital technologies on
peer relationships among students. Most of them draw attention to negative effects, such as isolation
of children, a decrease in verbal communication skills, an increase in aggression and cyberbullying,
and changes in social norms. They also pointed to the lack of parental control over the use of digital
devices. Although there were positive aspects, such as easier access to information or the possibility
of remote communication, or the development of technological competences, the dominant part of
teachers expresses concerns about the role of technology in shaping relationships between children.

Each respondent expressed their opinion, below are the most characteristic answers to the
question, and their brief explanations:

"We need to be careful that technologies do not lead to the complete disappearance of lively
conversation and establishing relationships between peers. I observe a lot of isolation of
students from the rest of their peers if they have a phone in their hands. Let them know what
is happening around them." - an example emphasizing how technology can distract students
from their surroundings and real interactions.

— "Students communicating exclusively online may feel anxiety and fear of direct contacts, and
thus will have fewer real friends." - the respondent emphasizes that limiting face-to-face
contacts can lead to emotional and social problems.

— "Parents see nothing wrong with their children using digital technologies. Parents should be
educated, not children. They know the theory." - this example indicates the need to educate
parents about the responsible use of technology by children.

— "Using digital technology is not adequate for the emotional development of students in grades
[-1I1. It causes many conflicts, disrupts relationships in the real world." - the respondent points
out that technology does not support the emotional development of the youngest students, on
the contrary - it generates conflicts.

— "Digital technologies at the stage of grades I-III are used by students to isolate their peers,
make fun of their appearance, i.e. hate." - an example showing how negative online behavior
(cyberbullying) can destroy peer relationships.

— "Lack of verbal communication during breaks between lessons." - a short but accurate
observation about the disappearance of traditional forms of communication in the school
environment.
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— "I observe a great deal of isolation of students from the rest of their peers if they have a phone
in their hands. They do not know what is happening around them." - The teacher draws
attention to the loss of contact with the environment by students absorbed in the digital world.

— "Students in grades I-III should use digital technologies as rarely as possible in the context of
building peer relationships. They should meet more often, play team games, and spend time
with each other directly." - the surveyed teacher proposes specific solutions to the problem.

— "Fast communication between students and easy access to obtaining information." - one of
the few positive opinions, emphasising the advantages of digital communication.

The use of digital technologies in teaching primary school children is becoming one of the
leading trends in the international educational space. Their positive impact on the implementation
and results of the educational process depends in decisive way on the development of digital
competence of teachers and literacy of parents regarding the appropriateness of monitoring their
children's use of technology.

The use of digital technologies to improve the quality of school education and enrich the
personal life experience of all participants in the educational process should become a generally
accepted norm, not a declaration.

The red lines of technology use in the educational process, which cannot be crossed, outline the
area of life creativity of the "smart person”, for whom digital tools are not managers, killers, but rather
helpers in solving the problems of everyday life.
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Introduction. Modern electronic technologies are determining the development of many
areas of human life and activity. Free access to the web and the unlimited possibilities of mobile
devices are being used in education in the broadest sense. However, they can also be a source of
many problems and risks.

Adolescents - as highlighted by many authors (Andrzejewska, 2013; Ilnicka, 2024; Jabtonska,
2018; Ochojski, 2024; Spitzer, 2016) 1 — they learn, play, relax, shop, socialise and explore the world
through a computer screen or mobile devices. Students do not know and, moreover, cannot imagine
a world without the Internet, computers and mobile phones. Education using modern digital tools and
resources is also becoming increasingly important.

The wide availability of new technologies, on the one hand, brings many benefits, on the other
hand, it can become a cause of problems. Uncontrolled and immoderate use of the Internet and other
modern information and communication technologies has serious consequences. Hence, it becomes
an important challenge to implement students' use of cyber achievements responsibly and sensibly.
Teachers should teach students to use them sensibly and acquire the ability to take a factual balance
of profits and losses in connection with the use of modern digital tools and resources.
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Methods: The material addresses the place of modern information and communication
technologies in the teaching and learning process. An analysis of the literature on the subject was
carried out and the views of various authors on students' cyber-competence and the benefits and risks
of wide access to cyberspace were cited.

Results. Computer programmes or online work on specially designed websites help to improve
impaired functions, i.e. to improve language, perceptual-motor skills, eye-hand coordination and
attention. New technologies also contribute to the quality and attractiveness of teaching. Their use
can improve student motivation when the teacher offers interactive content that is more engaging than
traditional teaching methods. The use of game mechanics - ramification - in education can increase
pupils' motivation by helping them better understand and assimilate new content.

Thanks to ICT (information and communication technology), it is possible to work more
effectively with students with special needs and to overcome their disabilities, which would be
impossible to overcome without, for example, the use of computers. With visual impairments, ICT
offers non-visual forms of communication that activate the sense of touch and the sense of hearing.
With hearing-related deficits, ICT offers an alternative to oral communication. In relation to working
with students with autism spectrum disorders, there are applications designed to diagnose and
improve daily activities, as well as to develop emotional intelligence (Rola, 2020).

New technologies also provide opportunities in working with dyslexic students to support the
diagnosis, therapy and correction of disorders. Examples include Dropbox (which allows shared files
to be edited with other users and automatically updated on several computers at the same time) and
Evernote (which allows for the creation of notes and the attachment of photos, recordings, videos and
links to websites - the student can thus use the material wherever he or she is and has access to a
smartphone and the Internet).

Disorders related to spatial imagination, on the other hand, can be compensated for by images
even in 3D format, which allow the pupil not only to see but often to experience reality. He or she
can virtually walk, for example, through the world's greatest museums, gaining knowledge of the
achievements of mankind (Pawluk-Skrzypek, Blaszczak, 2018).

However, the revolution in the development of artificial intelligence in recent years carries the
risk that Al will become a tool that replaces traditional teaching methods instead of just supporting
them (Ilnicka, 2024). Widespread Al enables students to use a variety of options to solve complex
calculations instead of developing their own mathematical skills, to use translators instead of learning
foreign languages, or to generate a written paper on a given topic instead of developing the ability to
formulate a statement, an argument, a logical argument.

Digital information technologies are tools to cope effectively with life, writes Spitzer (2016) -
however, it hides dangers for the young generation leading to addictions and diseases. It is therefore
important that it is not computer specialists, but experts in education and upbringing who have the
decisive voice in determining the directions and rules for the use of modern technologies by students.

When analysing the issue of the importance of cyberspace in the life of the young generation,
the educational and social functions of the Internet should be emphasised above all. The Internet
influences the functioning of an individual by creating attitudes, educating how to function in the real
world and teaching social behaviour. It is worrying, however, that - as Andrzejewska underlines -
young people tend to transfer interpersonal contacts from the real world to the virtual world, which
evidently disturbs social communication (Andrzejewska 2013, s. 14).

Conclusion. In conclusion, in the age of ubiquitous digitisation, technology is an indisputable
tool for modifying traditional teaching methods. Thanks to the innovative solutions introduced,
individualisation of the educational process can be achieved, giving it a more subjective character. It
is possible to successfully take into account the predispositions of the student and adapt educational
methods to them. However, as Ochojski (2024) emphasises — such use can only be possible if teachers
are involved and educated in this area. This will lead to more motivated students and promote their
active and creative approach to the educational process.
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