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KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
ObUT co37aH 4acTHbI bnarorBoputenbHbIdl (oHI «Xanblky». 3a TOAbl CBOCH
JeSITeIbHOCTH HAa pealiu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B O0JACTIX
o0pa3oBaHusl M HayKW, COLMAIbHOW 3alIMUTBI, KyJIbTYpPBbI, 31paBOOXPAHEHUS U
cnopta, @onj BeIienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTeabHBIA (QOHI «XalbIK» yAelseT
o0pa3oBaTesIbHBIM IPOIPAMMaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAACPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@®oH/ BHOCHT CBOH MOCHIJIBHBIN BKJIA] B Pa3BUTHE KaY€CTBEHHOTO 00pa30BaHUS
B Kazaxcrane. Tem cambIM CHOCOOCTBYs pOCTy 4YHCJa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — Opo(ecCHOHaJOoB B pa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHUX YMOB». OTHON W3 3HAYNMBIX
nHULOUaTUB QoHna «Xanbslk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBbiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUYaIIUXCs
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE HpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelcTBHE MalloMy Ou3HECy
LIKOJIBHUKOB ObUT0 BBIAEIeHO Oosiee 200 rpanTOB. J{J1sl MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIAT I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkoie «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM IIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce « USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpoOMy
@doHpa oKazajd MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, yUeOHUKOB H
y4eOHO-METOANYECKUX KHUT 10 mpenmMery «OCHOBBI MpeANpUHUMATENECTBA U
ousHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONBHUKAM, yHalIUMCs KoJemke n crynentam doujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIaJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBISIIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onga «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKOM
KOHKypC TiefaroroB «Almaty Digital Ustaz.

BaxHOI MHMUIMATHBOW CTasl peaju3yeMblid MIPOCKT MO OOyYEHHIO OCHOBaM
(huHAHCOBOW TPaMOTHOCTH IpemnojaBareneil u3 BocbMu obnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHUTaHHE (DUHAHCOBOI
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
TrpaXkJlaH CTPaHBL.

Heo6xomumyto momomis @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS pab0Ta 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLMAIBHO YSI3BUMbIX CI0EB HACEJIEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH, 2 TAKXKE 00CCIICUCHUIO0 HYXKIAIONINXCS COIUAIIbHBIM XKHJIbEM,
CTPOUTECIIBCTBY COIMAJIBHO Ba’XHBIX O6'B€KTOB, TaKHX KaK JCTCKHUEC calbl, JCTCKHEC
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIC KOMILIEKCHI.

B xommmiiky no6psix gaen @onga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B Pa3BUTHHU JIETCKOTO (yTOOIa 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb baroTBopuTenbHbIN (HOHT
«XaJbIK» oKa3ajl HalllUM COOTEYECTBEHHUKAM BO BpCMs HGHaBHCﬁ IIaHAECMHUHU
COVID-19. Torma, B pa3rap Tsokelol 00pbOBI C KOPOHABUPYCHON HH(pEKIHEH
®ony BeAENHI CBBIIIE |1 MUJIITHAPIOB TEHTe HA TPHOOpPETEHNE HEOOXOAMMOTO
MCIOUIIMHCKOTO OGOPYZ[OBHHI/IS{ U JOpPOrocCToAmurx MCAUIUHCKHUX IIpernaparos,
ABTOMOOMJICH CKOpPON METHUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUANBHO YSI3BUMBIM CIOSM HACEJICHUS U JCHEKHbIE
BBITIJIAThl MEAUTTMHCKUM pa6OTHI/IKaM.

B 2023 roay Hapsiny ¢ ApYrMMH NPOEKTaMHU, HalleJIEHHBIMU Ha MOBBIILICHHE
0JIarOCOCTOSIHUSL Ka3axXCTaHCKUX rpaxaaH @OoHI pemmw yaenuTh ocoboe
BHUMAHHEC HAYKE, ITIOCKOJIbKY OHa SBJISACTCA 4aCTbhIO O6HI€CTB€HHOI\/’I KYJBTYPBI, a
YPOBEHb €€ pa3BUTHsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

I[Monnepxka @oHaOM BBINYCKa XypHanoB HanuonanbHON AkaneMuu Hayk
Pecny0Onuku Ka3zaxcran, KOTOpbIe BXOJAT B MEXAYHapOaHbIe (POHIBI Scopus u
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, TOKTOPAHTOB
Y MarucCTPaHTOB, a TAKXKE HAYUHBIX COTPYIAHHKOB BBICIINX YYSOHBIX 3aBEICHUI
U HAYyYHO-HCCJICAOBATCIbCKUX UHCTUTYTOB Hamen CTpaHbl ABJIACTCA HC MCHEC
3HauYUMBIM BKJIa7 oM DOHA B pa3BUTHE Ka3aXCTAaHCKOTO 00IIecTBa.

C yBaxxenunem, brnarorBoputenabHbiii @oHI «XambIk»!




BAC PEJAKTOP:

TYUMEBAEB Kauceiiit KanceiiTy,Ibl, (001 FHUTBIMIAPBIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA kypmerri mymieci, On-Papabu arbiaaarsl Kazak yITThIK YHUBEPCHTETIHIH PEKTOPbI (AJIMATEI,
Kazakcran)

FAJIBIM XATHIbI:

IOBIJIKACBIMOBA Aama EciM0eKKBI3bI, [1e1aroriKa FhUTBIMIAPBIHBIH JOKTOPEI, podeccop,
KP ¥YFA akanemuri, Abaii areiamarel Kaz¥YIIVY Ilemarorukaibik OUTIMII JaMbITy OPTaJbIFBIHBIH
nupekTops! (Anmarsl, Kazakcran), H =2

PEJAKI WS AJTIKACHBI:

CATBIBAJIAbI O3iMxaH O0inKaibIPYJIbl, 5KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akamemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB O6aixkanap Kymanyibl, SKOHOMHKA FBUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIHSUIIBIK, TEXHOJIOTHSUIAP aKaJeMUSCHIHBIH MTPE3UICHTI
(Anmarsl, Kazaxcran), H=6

JYKbSHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsIChI» YITTHIK yHUBEepcUTeTiHIHKapenpamenrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenbeBu4, Ieiaroruka FhUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop, K.
Pa3ymoBckuii aTeiHarsl Mockey MEMIIEKETTIK TeXHOJIOTHSUIAp JKOHE MEHEKMEHT YHHBEPCHUTETIHIH
KOCINTIK OiTiM OepyiH MeJarorukachl )oHE MCHXOJIOTHACH KadenpachlHblH MeHrepytici (Mackey,
Peceii), H=4

CEMBHUEBA Jla33atr MBIKTBIOEKKBI3bI, 2KOHOMHKA FhUIBIMAAPBIHBIH JoKTOphl, JI.H. T'ymunen
areiaaarel Eypasus ynTTeik yHEBepeuTeTiHiH npodeccops! (Hyp-Cynran, Kazakcran), H =3

ABUJIBJIMHA Canrtanar KyaTkbI3bl, NeIaroruka FhUIBIMIAPBIHBIH JOKTOPEI, IHpodeccop,
E.A.BexeroB arpiHzmarsl KaparanIpl MeMIICKETTIK YHHBEPCHUTETI IIefaroruka KadempachbIHbIH
menrepymrici (Kaparannel, Kazakcran), H =3

BYJIATBAEBA Kyszkanat HypbIMKaHKBI3bI, [EJaroruka FbUIBIMAAPBIHBIH  JOKTOPBL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSICHIHBIH 0ac FBUIBIMU KbI3METKEpi
(Hyp-Cyunran, Kazakcran), H =2

PBIZKAKOB Muxann BukTopoBuy, niejaroruka FeUTbIMIAPBIHBIH TOKTOPEI, podeccop, Peceit
OiTiM aKaJeMHsCHIHBIH akajemuri, «bimim Gepyneri ctanaapTTap jkoHe MOHUTOPHHIY JKypPHAIIBIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBUIBIMJIAPBIHBIH JOKTOPbI, XaJIbIKapabIK
OusHec yHUBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3
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IJTABHBII PEJAKTOP:

TYUAMEBAEB XKancent KancenToBH, 10KT0Op GUIOTOrHUECKHUX HAYK, IPO(eCccop, MOUETHEIH
ynreH HAH PK, pexrop Kazaxckoro HaumoHajnbHOro yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
Kazaxcran)

YUEHbII CEKPETAPb:

ABBIUIKACBIMOBA Auma Ecum0ekoBHa, IOKTOp TIEJarorHUECKUX HaykK, mpodeccop,
akanemuk HAH PK, nupekrop LlenTpa pasButus nemarormyeckoro oopasoBanus KasHITY um. Adas
(Anmarsl, Kazaxcran), H=2

PEJAKIHHUOHHAS KOJIJIEI'HUSI:

CATBIBAJIIUH A3umxaH AOBLIKAMPOBMY, JOKTOp SKOHOMHYECKHX HayK, Mpodeccop,
akanemuk HAH PK, mupexTop maCcTHTYTa DKOHOMUKH (AnMarel, Kasaxcran), H =5

CAITAPBAEB Agmm:kanap JlXkyMaHOBHY, TOKTOp YKOHOMHYIECKUX HayK, Tpodeccop, TOUeTHEIH
wied HAH PK, mpesuneHt MexIyHapoqHO# akajeMHH WHHOBAIMOHHBIX TEXHOJOTHH (AJIMATHI,
Kazaxcran), H=6

JYKbSIHEHKO Upuna I'puropbeBHa, JOKTOp 3KOHOMUUYECKUX HAYK, IIpodeccop, 3aBeyronas
katenpoit HamonansHoro yHuBepcutera «KneBo-Morunsackas akagemus» (Kues, Ykpanna), H =2

HINIIOB Cepreii EBrenneBu4, TOKTOp TEIarorH4ecKAX HaykK, Tpodeccop, 3aBeayIOMINi
kadenpoil MemarormKM M HCHXOJIOTHH  NPO(ECCHOHANBLHOTO  00pa3oBaHHsS MOCKOBCKOTO
rOCyJapCTBEHHOI'0 yHHBepcuTeTa TexHonoruil m ympasneHus umenu K. Paszymosckoro (Mocksa,
Poccus), H=4

CEMBUEBA JIsn33at MBIKTBIOEKOBHA, JOKTOP SKOHOMUYECKUX HayK, mpodeccop EBpazuiickoro
HarmoHaJgbpHOTO YHUBepcuteTra uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H =3

ABUJIBJJUHA Canranat KyaToBHa, TOKTOp HeIarormdeckux Hayk, Ipodeccop, 3aBerLyIomast
kadenpoit memarormkm Kaparanamackoro yHuBepcutetra wumeHun E.A.BbykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanatr HypbIM:kaHOBHA, JIOKTOp MeJarorMyeckux Hayk, mpodeccop,
IIaBHBINA Hay4HBII cOTpynHUK HanmonaneHol akanemun oopasoBanus umenu bl. Anteiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBI’KAKOB Muxaun BHKTOpOBHY, TOKTOp MENAarorHYecKMX HayK, Npodeccop, aKaaeMHK
Poccuiickoli akagemun o0pa3oBaHMs, TNIaBHBIN penaktop kypHana «CTaHZapThl ¥ MOHUTOPHHI B
obpazoBanum» (Mocksa, Poccust), H=2

ECUMKAHOBA Caiipa PajguxeBHa, T0KTOp SKOHOMHUUYECKHX HayK, mpodeccop YHUBepcuTeTa
MexryHapoHoro 6usHeca (Anmarsl, Kasaxcran), H=3
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Abstract. Digital education in a globalizing world focuses on acquiring knowledge
and skills related to digital technologies and their application in various contexts. This
study examines the integration of technology into teaching and learning, emphasizing the
importance of digital literacy for both educators and students. The relevance of this topic
lies in the central role that technology plays in modern education systems and the continuous
need for technological advancements. The methods used include a comprehensive analysis
of scientific literature, periodicals, and electronic resources, alongside the examination of
documents and methodological supports that promote the development of the information
society and the digitalization of education. The hypothesis is that digital literacy skills are
crucial not only within the classical education system but also for the general population
to foster widespread «digital literacy». Key factors include training teachers in digital
learning skills and utilizing digital technologies, as well as the concept of «computational
thinking». The practical significance of this study is intended for researchers, educators,
educational administrators, entrepreneurs, specialized journalists, and policymakers
interested in the interplay between education and digital technologies.

Keywords: digitalization, education, teaching, information technology,
«computational thinking»
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Aunnoramus. JKahammany omemingeri 1udpielk OimiM - Oepy UG PIBIK
TEXHOJOTHsJIapFa KaTBICTBI OLTIM MEH JaFapUIap[bl alyFa >KOHE OJapAbl QpTYpii
KOHTEKCTTEp/Ie Naijananyra OarbITTainFraH. bysr 3epTTey TeXHOIOTHsIIapAbl OKBITY MEH
OKBITYFa MHTErpalsuIayabl KapacTbIpabl, MyFaliMJep MEH CTYIEHTTEp YIIiH UPPIBIK
cayaTThUIBIKTBIH MaHBI3JBIIBIFBIH €PEKIIe aTall KepceTeai. byl TaKpIpbINThIH ©3€KTIIr
Kasipri OimimM Oepy »kyiesnepiHle TEXHOJOTHSHBIH OPTANbIK POJ aTKapybIHIA >KOHE
TEXHOJIOTHSIIBIK KETICTIKTEPAiH Y3I1KCi3 KaXKETTUIIrHE )KaTbIp. 3epTTeyie KOJAaHbUIFaH
olicrepre FBUIBIMU ofcOMeTTepai, Mep3iMIi 0achUIBIMAAPABI KOHE SJICKTPOHJIBIK
pecypcTapabl KaH-)KaKThl Tajlfay, COHIal-aK aKMapaTThIK KOFaMJbl JaMbITyFa >KOHE
OimiM Oepyai IUQpIaHIBIpYFa KOPAEMIECETIH KY)KaTTap MEH OIICTeMENK KOJIayabl
3epTTey Kipemi. 3epTTey THUIIOTe3achl MBIHAMA: ITUMPIBIK CayaTTBUIBIK JaFdbIIaphl TEK
KJIACCUKAJIBIK Oi7iM Oepy JKy#eciHae FaHa eMec, COHBIMEH KaTap XabIKTHIH KaJIbIH
KITIHACT] JKammai «IHQPPIBIK CayaTTBUIBIKTBDY MaMBITY VIIIH 1€ MaHbRAbl. Herisri
¢daxTopnapra MyraniMaepli TUQPIBIK OKBITY AaFablLIapblHA YHPETY KOHE HUQPPIBIK
TEXHOJIOTHUSUIAP/Ibl NIaliJlajiaHy, COH/IA-aK «EeCenTey OHiay» TYKbIpbIMJIaMachl KaTabl.
3epTTeyIiH NPaKTUKAIBIK MaHBI3ABUIBIFBI OiNiM Oepy MEH HUQPIBIK TEXHOJIOTHsIIAp
apachbIHAAFbl OalJIaHbICKA KbI3BIFYIIBLIBIK

Tyiiin ce3nep: nudpnanapipy, 6i1iM Oepy, OKBITY, aKIapaTThIK TEXHOJIOTHsIAP,
«Ecenrey oinaysh»
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Annotauus. Llupposoe oOpazoBanue B rnodann3upyONIeMcsl MUPE HAITPAaBICHO
Ha TOJlyYeHHE 3HAHWH M HaBBIKOB, CBSI3aHHBIX C HU(QPOBBIMH TEXHOJOTHSAMH, U X
NPUMEHEHHEM B pa3JIMYHBIX KOHTEKCTaxX. JlaHHOe uccieoBaHue paccMaTpUBacT
MHTETpalMI0 TEXHOJIOTHH B Mpolecc OOydeHHs, MOAYEpKUBas Ba)XHOCTh LUGPOBOU
TPAaMOTHOCTH AJIsl yYUTEJIeH M YYEHHKOB. AKTYalbHOCTb STOH TEMBbl 3aKJIIOYAaeTCsl B
HCHTPAJIBLHOM POJIM TEXHOJOTHH B COBPEMEHHBIX CHCTeMax 00pa30BaHHs M MOCTOSIHHOM
HEOOXOIMMOCTH TEXHOJOIMYECKUX YCOBEPIICHCTBOBAHMA. MeToapl HCCIeI0BaHUs
BKJIFOYAIOT BCECTOPOHHMM aHajau3 HAy4yHOH JIMTEpaTyphl, NEPHOAUYECKUX W3IaHUNA U
JJIEKTPOHHBIX PECYPCOB, a TaKKE M3YUEHHE JOKYMEHTOB M METOIMYECKOI MOIIEPKKH,
CITIOCOOCTBYIONIUX  Pa3BUTHIO HMHGOPMAIMOHHOTO 00mecTBa ©  ITUGPOBU3AIUAN
oOpa3oBanud. I'nmore3a McciaeOBaHMS 3aKJIIOYaeTCsl B TOM, YTO HABBIKM HHU(POBOMH
IPaMOTHOCTH BaXKHBI HE TOJIBKO B KJIACCHUYECKOW cHcTeMe Oo0pa3oBaHUs, HO M JUIS
INIMPOKOW  OOIIECTBEHHOCTH, YTOOBI CIIOCOOCTBOBAaThH IMOBCEMECTHOU  «Iu(ppoBoi
rpamMoTHOCTH». KitoueBble (akTOpbl BKIIOYAlOT OOy4YeHHE yuYMTeled HaBbIKaM
IUQPOBOTO OOYYEHHSI M MCIOJIB30BAaHUIO U(PPOBBIX TEXHOJIOTUH, a TAKKe KOHLEIIIHIO
«BBIYHCIIUTEIBHOTO MBIIUICHUS». [IpakTHdeckas 3HAYUMOCTh JaHHOTO HCCIIEIOBaHUS
nperHa3HauYeHa JUIsd MCClieoBaTesel, MearoroB, aJMUHHCTPATOPOB 00pa30BaTEIBHBIX
YUPEKICHUH, TpeIpHHIMaTeNIel, CeIUaIn3uPOBAHHBIX JKYyPHAINCTOB U TIOJUTHKOB,
3aMHTEPECOBAHHBIX BO B3aMMOJICHCTBUU 00pa30BaHMS M IU(PPOBBIX TEXHOIOTHIA.

KuroueBnble cjioBa: 1iudpoBU3aIys, IperogaBaHue, 00yucHue, tHGpOopMaImoHHbIC
TEXHOJIOTHHU, «BBIYUCIUTEIBHOE MBIILIICHHUEY

Introduction

The digitalization of the world is a total social fact, because it forces us to
systematically rethink the functioning of our society. Many researchers emphasize the
importance of technology in 21st century society, as the ubiquity of laptop computers and
digital technologies in everyday life has changed our teaching methods. Digital technology
has become a central element of society. Due to the digitalization of the world, it is becoming
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increasingly important to acquire the appropriate skills to use these technologies.

The issue of the relationship between education and digital technologies is complex
and has been discussed since the seventies of the 20th century. The transformation of the
world as a result of the «digital revolution» has only intensified the contradictions.

In this scientific article, the authors are particularly interested in two aspects of
interaction: on the one hand, the necessary training in digital sciences and, on the other
hand, interest or lack thereof in the use of digital technologies in education.

Digital education aims to gain knowledge and skills related to the science of digital
technologies and to use digital technologies in various contexts (for example, learning
how to sort information using algorithms or protecting your privacy on social networks).
As for the basics, this training can be conducted in the «no connection» mode, that is,
without a digital device. Digital education uses digital devices (hardware and software,
such as 3D representation capabilities) for disciplinary or interdisciplinary purposes, such
as understanding electromagnetism through augmented reality or using clickers to assess
students’ understanding in an on-site classroom. These two aspects pose new research
questions for both digital sciences and technologies, as well as for educational sciences
(Betton et al., 2019).

Thus, the relevance of the chosen topic is due to the fact that one of the central
tasks of the education system is the integration of technology into teaching and learning,
as well as teaching new technologies.

The purpose of the study is to analyze the current state of digital education, while
at the same time identifying the key elements of this analysis both in terms of technology
and society transformations, as well as digital technology education.

The practical significance of the work is intended for everyone who is interested
in the links between education and digital technologies: researchers, teachers, heads of
educational institutions, entrepreneurs, specialized journalists and government decision
makers. The theoretical significance will allow everyone to familiarize themselves with
fundamental issues, as well as with the latest innovations that will stimulate reflection and
debate on an important issue that concerns all of us as citizens.

Methods

This scientific study outlines the authors’ vision on digital education and through
digital technology. The breadth of research problems associated with these issues
necessarily makes them interdisciplinary. Before proceeding with their solution, the
authors presented the priorities that need to be addressed, and in particular, the issue of the
contribution of digital technologies to academic achievement for all. This document also
offers a broad perspective on the issues related to the interconnection of digital technologies
and education. Finally, this triple analysis (what are the problems? What are the research
topics? What are the questions?) allows to propose six recommendations presented on
three topics:

e research activities,

e digital learning,

e community action.

The most important thing is the need to «understand» the scientific and technical
foundations of this transformation; that is, to become familiar with computer thinking,
which we precisely define, and to demonstrate the connection between studying computer
science and awakening critical thinking. This then allows us to specify what training in the
basics and use of digital technologies is, on the one hand, and training in methods and tools
of digital technologies, on the other.

During the research, a set of methods was used that supported the implementation
of tasks at all stages. To substantiate the theoretical results, the following methods were
used: analysis of a wide range of scientific literature, periodicals and electronic resources;
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study of documents and methodological support supporting the development of the
information society and digitalization of education; generalization and modeling.

Results

The topic of «education and digital technologies» is far from exhausted, especially
because the context is constantly changing. In particular, this evolution is a consequence
of factors, internal and external:

e the development of new student-centered pedagogical approaches that look at
digital technology work in education over the past decade in perspective to see that more
attention has been paid to the student than to technology;

e psychological and emotional consequences of mediating learning through
technology,

e The ethical and safety aspects should be taken into account when integrating
digital technologies into education;

e changes in teaching practice caused or not caused by technological innovations
and the issue of their introduction into society, going far beyond the scope of education;

On a more global level, it seems to us that it is necessary to solve the main
problems faced by our education system, which is confirmed, in particular, by international
assessments (OECD, 2019) in terms of inequality in education and access to digital and
technological equipment, digital literacy, as well as critical thinking.

Thus, the prevalence of the use of information and communication technologies
(ICT) in the classroom is low even in the richest countries of the world. According to a PISA
survey conducted in 2018, only about 10% of 15-year-olds in more than 50 participating
educational systems used digital devices for an average of more than an hour per week as
part of math and science classes (Figure 1).
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Figure I — Level of technology use in math and science lessons (OECD, 2019)
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An international study on Computer Tool Mastery and Information Culture (The
Ministry of National Education of France, 2018) conducted in 2018 found that in all 12
participating education systems, more than a third of students have access to modeling and
simulation software, with national levels ranging from 8 % in Italy to 19 % in Italy. 91 %
in Finland.

Of course, «digital technologies» by no means can solve all these problems alone,
which are crucial for our societies and for some, this is even part of the problem, since
it provides tools for the mass dissemination of information feeds and the development
of fundamentalism. But nevertheless, we believe that the study of digital technologies
in education can help provide elements of answers, on the one hand, through computer
thinking training, and on the other hand, through research and new applications of digital
technologies that can increase educational value.

Digital technologies can provide support in mediating pedagogical relationships,
but also in popularizing educational content and learning activities. Mediatization with
the help of digital technologies does not provide either an increase in educational value or
educational innovations. Although digital technologies can provide a new environment,
pedagogical attitudes and teaching methods are not always innovative.

Thus, the principles of an inverted classroom or learning through play, already
present in analog forms, are not an innovation from the point of view of pedagogical
relations, but acquire a new form with the help of the environment. Digital mediation is
often reduced to a digital tool that allows you to return to them, which in the SAMR model
(replacement, increase, modification, redefinition) Gronseth et al. (2010) considered as a
level of substitution in which technology is used to perform the same task as before.

The expansion, modification and redefinition of practices through the use of digital
technologies give an idea of the ability to accompany the instructor and the student through
the personalization of learning. This point of view is an important driving force behind the
dynamics that is manifested in the emergence of many companies in the field of EdTech,
combined with a sharp increase in the number of startups in this field around the world.

To understand the changes caused by the use of digital technologies, it is necessary
to take into account not only the task, but also the knowledge related to a specific disciplinary
area involved in this task. From this, in fact, there are important limitations in the transfer
of research results on various types of digital technology use in education.

Finally, since it is important to approach this topic from an interdisciplinary point
of view, and not only from the point of view of hardware and/or software, as it has been and
still happens too often, it seems fundamental to us to also take into account the opinions of
scientists (Erstad et al., 2021). They are, regardless of whether they relate to educational
sciences or digital technologies, as well as to cognitive sciences and neuroscience, which
allow us to shed light on the use of digital technologies, while taking into account the
diversity of contexts, tasks and interpersonal differences in digital-mediated learning
activities.

On the other hand, as with any other instrument, the use of digital equipment can
present risks and negative consequences that need to be taken into account. For example,
increasing the number of tools can lead to mental overload, or, again, personalization can
lead to non-standard behavior. Full awareness of this is necessary, on the one hand, to
combat deviation from using the tool, and on the other hand, to ask basic research questions
in order to find solutions and implement them.

Discussion

In connection with the above, it is necessary to involve and stimulate new areas of
research in order to have a significant impact on:

e improving well-synthesized educational processes using the pedagogical
triangle proposed by J. Houssaye (1988) and expanded by Joseph Rézeau (2002) (Figure
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2),

e providing opportunities to study various subjects of education (students,
teachers, heads of educational institutions, families, decision makers) understand the
challenges of digital technology.

The pedagogical triangle is a representation of the key components and actors of the
learning situation in learning, which examines the relationship between the teacher and his
way of organizing educational activities for the student (pedagogy), between the learners
and the teacher (didactic relations) and between the student and knowledge (learning
process). The development of solutions that combine the contribution of educational
sciences and digital technologies can become a lever for solving modern educational
problems and, thus, contribute to the fight against academic failure, promote success and
improve lifelong learning.

THEJIEARNER
Pedagogy The art of learning
The “train” process The process of “learning”
economics of communication

assimilation and construction

Didactics

The “didacticize” process = information. management

Figure 2 — Teaching-learning situation Rezeau from the pedagogical triangle Houssaye

Of course, it can be assumed that regardless of the transformations caused by in-
ventions and the use of technology, there are invariants in how a person learns. Homo sa-
piens is extremely good at learning. This competence is collective, not just individual. His
mimetic abilities provide him with continuous learning, even without “effort”, interacting
in a daily environment. However, as noted by Peciuliauskiene et al. (2022), in addition to
this primary knowledge, other secondary-type knowledge must be the subject of a focused
learning approach so that it can be acquired by the student.

The role of the school is precisely to provide this unnatural, self-evident educa-
tion. According to Nonaka & Takeuchi (1995), one should distinguish between implicit
knowledge (which is not recorded, such as customs, habits and intentions) and explicit
knowledge, which is the subject of institutionalized knowledge. According to Nonaka &
Takeuchi, the relationship between implicit and explicit knowledge is continuous and takes
different forms depending on the transformation of one type of knowledge into another.
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Nonaka & Takeuchi call model SEUI (Socialization- Exteriorization-Unification-Internal-
ization).

Socialization links implicit knowledge into relationships between subjects and al-
lows the transfer of this type of knowledge without recourse to codification or formal lan-
guage to describe this knowledge. Thus, formalization or exteriorization makes it possible
to transform unspoken knowledge into explicit knowledge, while internalization trans-
forms the explicit into the unspoken. According to Nonaki, combining explicit knowledge
with a common language or code can allow the generation of new explicit knowledge.
Computer science allows you to codify explicit knowledge, and also allows you to com-
bine explicit knowledge.

If the processing of explicit knowledge with the help of computing technology has
led to numerous works in the field of knowledge engineering, the question remains how
to treat implicit knowledge that combines innate or acquired skills related to knowledge
and experience (in the sense of “having experience”). They are more difficult to formal-
ize, but socialization can allow them to be shared. Some knowledge related to the use of
digital technologies should be considered as unspoken (for example, network etiquette or
other custom of using social networks). In addition, the four stages identified by Nonaka
& Takeuchi in the transformations between implicit knowledge and explicit knowledge
(outsourcing, pooling, internalization, socialization) are probably easier to integrate using
each other’s digital tools.
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Many factors, both individual and collective, organizational and socio-cultural,
must be taken into account in the pedagogical engineering work performed by various
subjects of education when developing teaching and learning situations (Figure 3). Human
behavior can be analyzed from different points of view, both biological, mental, and social.
We need to take them into account in order to develop educational situations that can help
build self-confidence and motivation by allowing commitment. Teachers must take these
various aspects into account in order to be able to develop their activities.

Thus, given the key importance of the role of teachers in the development and or-
ganization of educational activities, the training of these specialists in the field of teaching
and learning should be formed in connection with digital learning and the use of digital
technologies to support teaching and learning processes.

Another key factor in learning is the concepts of computer science, called “com-
putational thinking” by Janet Wing (2006), which are increasingly recognized as a way of
structuring thinking. That is why the OECD (2018) Report on Education for 2018 empha-
sizes that they should be part of the learning framework for every student.
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Computer thinking is a set of concepts and methods explicitly used in computer
science to represent and solve problems, in particular, the concept of an algorithm occupies
a central place in it, as well as data processing, problem solving methods, etc. This set of
concepts and methods can be used in other fields, because it includes, for example, the
ability

e to assign appropriate names to objects with explicit indication of their type or
category for proper handling;

e work with the complexity of a large problem or system by prioritizing or
dividing it into several simpler subtasks;

e specify the process in great detail so that it can be unambiguously performed
mechanically, etc.

Thus, among these concepts and methods we find:

e algorithmics (thinking through the tasks to be performed in a series of steps),
abstraction-modeling (understanding the problem at different levels),
decomposition (splitting a complex problem into several simple tasks),
reformulation (reformulating the problem for a better understanding). solve it),
generalization (linking a new problem to a solution strategy),

e optimization (choosing the most effective way to solve a problem whose
algorithmic complexity is inherently reasonable or exponential),

e control (defining error control and uncertainty management tools).

We are talking about computer thinking to show that we want not only to start pro-
gramming (in the sense of writing a computer program), but also to allow students to take a
step back from digital (to understand in a technological and critical way) and position com-
puter science education as a cross-cutting competence that helps to form educated citizens.

It is about acquiring knowledge and know-how that, in addition to simple comput-
er development, will be used in other scientific disciplines, including the humanities and
social sciences, as well as in other areas of our daily activities.

Along with this, the study of computer science should be accompanied by the
education of mass media, through which critical thinking develops both about the infor-
mation disseminated by the media and about the processes of creating and distributing this
information.

The flood of information (fake news) accompanying this huge progress in ensuring
universal access to public speaking reminds us that it must necessarily be accompanied by
parallel progress in critical thinking: since everyone can now speak publicly, it becomes
vital that everyone knows how to ask themselves questions (Metsépelto et al., 2022).

Thanks to this thinking, being an actor and putting forward our own assumptions
and refuting them ourselves, we acquire the ability to change our minds. This is where
computer education should play a role, because just as we cannot learn to play a musical
instrument without playing it ourselves, we cannot study computer science without doing
it, especially without writing our own programs ourselves.

It goes without saying that learning computer thinking helps to understand and
reasonably build your own use of digital technologies. But this is not enough: technology
training is also needed. The introduction of teaching its basics in elementary and secondary
schools has shown that an introduction to computer thinking can be integrated into school.
As an illustration, the basics of programming are based on four concepts:
command sequence,
variable assignment,
test,

a cycle of commands that are easy to explain and understand.
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As part of learning this mindset, it is necessary to focus on how to learn, because
this allows you to develop true know-how and know-how in comparison with digital tech-
nologies: students gain confidence that they are making their own choice of use, which also
teaches them to redirect tools to other purposes. Due to its very high flexibility and wide
possibilities, and although it is not the only one, the digital tool is an excellent platform for
the development of creativity.

As for usage, it is not so much individual learning as collective learning in human
ecosystems: digital technologies are also a culture because they are collective. Mastering
the methods of use necessarily implies the development of good practices that go beyond
the isolated use of tools.

Finally, since digital technologies occupy an important place in the global econ-
omy, it is important to understand the mechanisms that govern them, in particular the
mechanisms of apparent free access, ways of accessing information, using data and, con-
sequently, the bias and manipulation that result from this.

Although technology provides access to a lot of knowledge, the assimilation of
school knowledge requires efforts that are difficult to regulate on their own. The teacher
remains the key person in achieving mediation between learning goals and student needs.
Digital technologies provide additional resources (tools and content) to the teacher, but do
not replace his important role in both pedagogical engineering and classroom organization.

In addition to tools, methods and concepts developed for digital technologies can
offer interesting insights in several disciplines. In mathematics, computer thinking is an
important contribution to problem solving. For example, at the exercise level, the student
will be able to distinguish what relates to the mechanical application of an algorithm that he
performs to obtain a result (for example, a calculation based on algebraic rules) from what
relates to another form of thinking (for example, geometric reasoning about a problem).
In French, the correct differentiation of the concept of language (human) and language
(formal) allows you to rise above the problems of grammar or phrases. In other subjects,
it helps to distinguish knowledge that relates to memorizing data (for example, dates) or
simple knowledge (in the sense of what can be found on Wikipedia) from knowledge that
requires real study (for example, critical analysis) and helps to learn how to learn.

Again, digital technology is not the only approach to such a step, but its existence
facilitates this differentiation. The introduction of digital technologies into education takes
place at different levels of interaction:
the versatility of digital tools,
access to distance learning content at any time,
individualization of learning paths,
online tutoring,
pooling of resources and a community of practitioners.

There are also preliminary options for using digital technologies for the
development of educational/educational devices (including those that do not use digital
technologies), for example, for optimization at the initial stage of training or for evaluating
the ergonomics of an educational device (not necessarily digital).

The versatility of digital tools allows, once they are mastered, to be able to use
them in various fields and thus simplify their mobilization.

The ability to access educational content anywhere and at any time is an important
contribution to the democratization and diversification of knowledge and learning.
However, it is necessary to be aware of their limitations, to be critical of the problems
of assessing their relevance and manipulating opinions. Thus, labeling, verification, and
comparison of points of view are necessary so that this content can be a reasoned source of
knowledge and represent reliable sources.

Within the framework of distance learning devices, among other things, we can
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mention online trainings that are open to everyone, capable of accommodating a large
number of participants, and hybrid distance/face-to-face (mixed learning). These are ways
to offer structured content, most often verified by recognized experts. However, providing
the opportunity to take training courses on their own does not guarantee that users will
complete the entire training path.

The more the integration of digital technologies into educational practice develops
and diversifies, the more important it becomes to assess this contribution in order to inform
public policy and direct the activities of economic entities in the search for useful and
reliable solutions.

Indeed, investments made in digital technologies as a result of political decisions
are not always reasonable, and some information technology companies make arguments
in favor of their decision that are not supported by scientific assessments.

The assessment of the impact of digital technologies on learning and vocational
training processes should take into account and have several aspects that could be
schematically summarized using numerical training, but also define evaluation criteria
(improve the average grade? allow the most successful students to learn faster? or, on
the contrary, to struggle with academic failure?) and this is when discussing the support
provided to teachers in mastering digital practices. These several elements demonstrate
the complexity of identifying phenomena to be evaluated, the strict definition of research
issues and conditions (Roztocki et al., 2019).

If it is currently impossible to recommend a single type of assessment for all prac-
tices involving digital technologies, and therefore each study must be conducted with a
specific need in mind, nevertheless it is necessary to rely on proven methodologies in
other areas (implement place and track cohorts, reliable statistics, etc.), nevertheless, it is
possible There are several structural initiatives, the first of which relate to the assessment
of digital skills. Within this framework and in order to support European countries in de-
veloping policies, measures, programs and other mechanisms that promote the develop-
ment of digital skills, the joint Research Center of the European Commission (2022) has
developed the DIGCOMP 2.2 project, which provides a framework for research in the field
of digital technologies.

Digital skills that are intended for all Europeans and are defined as “the safe and
critical use of Information Society (TSI) technologies”. The DIGCOMP platform defines
21 competencies grouped into five areas:

1) Information literacy;

2) Communication and cooperation;

3) Creating digital content;

4) Safety;

5) Problem solving.

Based on the DIGCOMP platform, each user is given the opportunity to evaluate
their digital technology skills through the platform, which also aims to certify their skill
level.

In the report “for the learning society: proposals for a national higher education
strategy” (Baran, 2016), the authors advocate “opening a cross-cutting platform for life-
long learning: replacing the present continuum with the current gap between primary and
continuing education, which no longer meets the needs of youth, workers and enterprises,
to reconsider the allocation of funds for vocational training by reducing the percentage of
expenses from the tuition tax in higher education institutions, in order to, so that every fifth
student is accepted for permanent or professional training.”

And this report highlights the challenges of lifelong learning: “the latter include
the excessive weight of primary education, while rapid technological and social changes,
as well as the diverse pace of human development, require the creation of a genuine de-
vice for lifelong learning.” These recommendations are complemented in the report by
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an action plan that highlights the importance of shared or cross-cutting skills that allow
adaptation: “while the most in-demand jobs today did not exist a few years ago, and while
the most in-demand workers are expected to make important changes in work, therefore it
seems urgent for everyone to think about conditions and cross-cutting competencies which
will allow organizations and individuals to prepare for these changes, whether at the initial
stage of training or during their professional training.”In this case, the main task is to give
each student general and cross-cutting skills that allow them to learn how to learn. Since
digital learning is part of the common and end-to-end skills in a world that has become dig-
ital, as digital learning is an important task for the development of citizenship and lifelong
employment opportunities.

Along with this, the Pedagogical Development Unit (2018) report “Competences
for Lifelong Learning in the European Schools” is interesting, which emphasizes the im-
portance of digital skills in developing people’s abilities to learn throughout their lives.
Within the framework of projects aimed at representatives of different generations, younger
participants collaborate with older users in the development of technologies. In the study,
users work together in a generational interaction mode to make tablets and smartphones a
tool, creating intergenerational connections that, in addition to digital skills, allow them to
develop social connections.

The goal is not to make everyone an expert in computer science, but to lay the
foundations for mass “digital literacy”, since every citizen, every employee, every artisan,
every farmer, etc. must have a minimum mastery of digital skills for the ability to use,
freedom of choice, in order to avoid alienation from the sides of the “machine” (computer).
Therefore, it is necessary to resort to universal mobilization, because, ultimately, the most
important issue is the digital divide (which often goes hand in hand with the social divide)
and the building of citizens in a society that has become “digital”.

Conclusion

Faced with current educational challenges, digital science research, along with
other sciences, can contribute to the understanding and development of work on the re-
search topics presented in the following recommendations.

Recommendation No. 1: Develop research projects in the field of digital sciences
to achieve academic success. There are many topics related to academic performance for
which digital science research can benefit, in particular by involving students in teaching
activities through approaches using computer science.

Recommendation No. 2: Develop rigorous methodologies for evaluating digital
education. In the past, some digital integrations were performed without evaluating their
impact on learning or as part of experiments that were too limited in scope. Consequently,
it is necessary to develop interdisciplinary research that will lead to thorough research that
provides convincing evidence of the impact of digital technologies on education.

Another limitation of some studies on the impact of digital technologies in edu-
cation is their retrospective assessment, an attempt to compare situations with and with-
out the use of technology. The development of digital technologies in education has been
based on technological advances, which have sometimes been achieved as a result of col-
laboration between digital technology specialists and education specialists.

Recommendation No. 3: Scaling up teacher training. Teacher training should al-
low for the development of their digital culture and the development of their digital skills,
including the development of computer thinking (also called computational). The develop-
ment of these skills should allow each teacher

e to develop a digital approach that allows him to master skills that go beyond
gaining confidence in his position as a coach in the field of information technology;

e to develop skills that allow him to critically and consciously position himself in
the face of digital technologies in society, as well as when integrating him in the classroom;
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e tobe able to effectively integrate the use of digital technologies into educational
activities in their discipline.

Recommendation No. 4: Towards a “civic and popular digital university” capable
of providing digital technology education for everyone. Digital education is the concern
of citizens, which should lead to actions aimed at developing digital culture and digital
skills among representatives of different age categories and professions. This training is
particularly critical for decision makers at the local and national levels when choosing
investments related to digital education, at the municipal level and more generally at the
level of their departmental or regional responsibilities.

Recommendation No. 5: Create conditions for the development and updating of
digital educational resources as a common domain. It is necessary to create common ben-
efits in education that are scalable and based on the free and editable resources of the sub-
jects of education. These resources should be able to be indexed in a way that makes them
easier for teachers to use.

Currently, despite the availability of a very large number of resources, their local-
ization and the ability to easily find the resources needed for various disciplines and levels
of education remain a problem. In addition, some resources are limited in distribution
because they were developed using proprietary technologies or are available only by sub-
scription. The accessibility of all digital educational resources is an important educational
challenge aimed at ensuring that educational inequalities do not worsen due to resource
availability constraints.

It should be emphasized that disability situations exacerbate this problem of access
to resources. In this context, we are talking about the lack of digital accessibility, which
de facto deprives people of the basic right of all citizens to education. This remark can be
expanded to access information, entertainment, and employment using digital technology
tools that have become mandatory today.

Finally, we can remind you that this exception is all the more painful to experience
and realize that digital technologies offer potentially useful solutions for people with dis-
abilities.

Recommendation No. 6: Ensure the portability of personal data for educational
purposes and improve the compatibility of software solutions. It is necessary to create such
a regulation based on the principles of “confidentiality by design” and individual consent,
which guarantees the portability of data for everyone, which, therefore, is a mandatory
right. To date, no system, including within the framework of national education or high-
er education, guarantees such portability. It is necessary to create conditions that would
allow individuals to manage their personal data in local or online secure storage systems
and share them at any time and with any person of their choice. We recommend creating
an individual learning file that allows any student and a female student to reuse their ed-
ucational data in the already mentioned context of the learning society and which is fully
consistent with the reform of the personal learning account.
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