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KAMBIPBIMABIABIK, KOPbI

HALYK

CHARITY FOUNDATION

b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBA )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHbIH HOHT « XaTbIK». 3aTOIBI CBOCH eI TETHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001ACTSIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuUManue brnarorBopurenbueli  GoHn  «Xadblk»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUYECTBEHHOMY OOpa30BaHMIO,
@DoH1 BHOCUT CBOW MOCWJIBHBINA BKJIaJ B Pa3BUTHE KAuCCTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbiM crmocoOCTBYSl pOCTy 4YHcia JIIOAEH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydleMy — NpodecCHOHAIOB B pa3IMuHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHOW M3 3HAYMMBIX WHULIMATUB
¢donaa «Xansik» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsrii B cTpane 6nzHec-nHKyOaTop utst ydamuxcs 9-11 kmaccoB, KOTOPBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHIE
HaBbIKU. Tak, Ha cozelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIZIEJICHO Oosiee
200 rpanrtoB. [y noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOHOKPATHO BBIACIISUI TPAaHTHI Ha 00yueHue B MextyHapoIHoH mkoie « Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmxkHoM kKoHkypce «USTEM Robotics» B CIIA. Aropckue
paboTsI B pamkax npoekTa « Tamimrepy», koropomy DoHJ 0Ka3ail NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4E€OHO-METOIMYECKHUX KHHI IO
npeaMeTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3HEecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM MIKOJIBHUKAM, YYallUMCsl KOJUIe/Ked u cryneHTamM DoHp
CUUTAET BAXHBIM BHECTH CBOH BKJIaJ B MOBBINICHUE KBAJIM(HUKALNU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWH OyaylIMX MOKOJICHMH Ka3axcTaHieB. [Ipu momnepikke
doHma «Xanplk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxxHo#il MHMUIMATHBOM CTaJl peaau3yeMblii MPOEKT M0 OOYYEHHIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl U3 BocbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (PUHAHCOBON
PaMOTHOCTH M IPEAIPHUHUMATEIBCKOTO MBILIJICHUS Y HOBOT'O OKOJICHUS TpaskAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xallblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JETCKOMY CHOPTY, KyZa OTHOCHUTCS IMOJJICP’KKa B Pa3BUTHU ACTCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEHHO BasKHYIO ITOMOIb biiaroTBOpUTeIbHbIN (GOH
«XanpIK» OKa3aJl HalllUM COOTEYECTBEHHMKAaM BO BpeMsl HEIaBHEH MaHICMUU
COVID-19. Torga, B pasrap Tsbkenoil OopsObl ¢ KOpOHaBUPYCHOW MHQeKuuei
®onpx Bbtenun cBbimie 11 MWIIMAapIOB TEHre Ha MPHOOpETeHHEe HEeOOXOIUMOro
MEIUIUHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEAMLHMHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEACTB 3aIlUTHI, aJPECHYIO
MaTepraibHyI0 MMOMOIIL COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJUIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsimy ¢ OIpyruMH MpPOEKTaMH, HALICNEHHBIMH Ha MOBBILICHUE
071arocOCTOSHUS Ka3aXCTaHCKUX IpaskaaH QOH pelu yIeIuTh 0co000e BHUMaHNE
HayKe, TIOCKOJIbKY OHa SIBJISIETCSl 4aCThIO OOIIECTBEHHOM KYJIBTYpHI, @ YPOBECHb €€
Pa3BUTHS ONPEACISIET YPOBEHb PA3BUTHUS TOCYIapCTBa.

[Monnep:xka @oHIOM BbIMycKa KypHanoB HamumonanbHOM AkaneMuu Hayk
PecnyOnukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus u
Wos 1 B KOTOPBIX IMYOJHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YeOHBIX 3aBEeICHMI
W HayYHO-HCCJIEOBATEIbCKUX MHCTHUTYTOB HAIICH CTpaHbl SIBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM DoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBRa.

C yBaxkenmnewm,
BbaarorBopurenbHblii ®oHa «XaabIK»!



KA3AKCTAH PECITYBJIMKACHI YJITTBIK FBIJIBIM AKAJIEMUSICBIHBIH
BASHIAMAJIAPDBI 2023 ¢4

BAC PEJAKTOP:
BEHBEPUH Banepuii BacuibeBny, MeIuIMHA FUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran Pecryonukacer [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTaIbIFBIHBIH - IUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTYIbI, (6ac peJakTOpABIH OpbIHOacaps!), GH3HKa-MaTeMaTHKa FhUIBIMIAPBIHEIH
Jnoktopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnan Mupxaiizapyibl, (6ac permakrtopasiH opbiHOacapel), mnpogeccop, KP  YFA
KoppecroHaeHT-Mmy1eci, Ph.D GHoXuMus jKoHE MOJIEKYIAbIK TeHETHKA calachl OOMbIHINA YIITTHIK OHOTEXHOIOTHS
opraibrbiHbH 0ac aupekrops! (Hyp-Cyinran, Kazakcran), H =23

CAHTI'-CY Ksak, PhD (6uoxumust, arpoxumust), mpodeccop, Kopeit GHOFBUIBIM KoHE OHOTEXHOIOTHS FEUIBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimMuikrepiH HIKeHEpIiK jKyHenepi FHUIBIMU-3€PTTEY OPTabIFBIHBIH 0ac FHUIBIMI
kpi3MeTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenipy/ibl, Ononorus reUIbIMAApPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
axangemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, Texuuka rFbUIbIMIapbIHBIH JOKTOpbI (Oroxumus), npodeccop, Cankr-IlerepOypr MeMIIeKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTaMIaHABIPY» Ka(eapachIHBIH
menrepyiici, (Cankr-ITerepOypr, Peceit), H= 14

JIOKIIHNH Bstuectas HoranoBmu, MeauiHa FBUIBIMAAPBIHBIH JTOKTOPEI, Ipodeccop, KP YFA akamemuri,
«PERSONAY xaJbIKapasblK KIMHUKAIBIK PENPOLYKTONIOTUsl OPTANIbIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baagumup I'puropbeBuy, Oronmorus FbUIBIMAAPBIHBIH JOKTOpBL —mpodeccop, UYysamr
pecryOniKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipartkepi, «UyBarl MEMJICKETTIK arpapiiblK YHUBepCHTETD Denepanabik
MEMJICKETTIK OIO/DKETTIK JKOFaphl OinmiM Oepy Mekemeci AKYILIEpIK oHE Teparus KaeIpachIHbIH MEHIEpYILICi,
(Yebokcapsr, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkuna Xamaap)i yHUBEPCHTETIHIH IIBFbIC MeUIMHA (axyisreTi, [Ibrpic
MEIUIMHACKI KOJUTe/KiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsexcanipoBHY, MEIHIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa ITAThI YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIM/IBI MaTepUaIap/bl 3ePTTEY HHCTUTYTBIHBIH TPOGECccopb
(Prv, Utamus), H =26

MAJIBM Amnna, dapmaneBTrKa FEUIBIMAAPBIHBIH JOKTOPSI, Ipodeccop, JII0OIMH MenuimHa yHUBEPCHTETIHIH
(bapmanepTika daxyasTeTiHiH AekaHsl (JIoomin, [onsma), H =22

BAUMYKAHOB [lacran Acbl10eKy.ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH T0KTOpBI, KP ¥FA koppecrnon-
JIeHT Myleci, "Mail mapyanibuibFbl KoHE BETEpUHAPHS FhUIBIMU-OHIPICTIK opTaibibl" XKIIC man mapyaibuibEbl
JKOHE BETCPHHAPNBIK MEAVIMHA JerapTaMeHTiHiy Oac reumbivu KpiMertkepi (Hyp-Cynran, Kasaxcram), H=1

TUTUHSAHY Uon MuxaiisioBuy, (hr3nka-MareMaTika FbUIbIMIAPBIHBIH JJOKTOPBI, akaieMuk, Mosjosa Futbiv
AKaJIeMISICBIHBIH TIpe3uaeHTi, MolioBa TexHUKaIBIK yHIBepcuTeTi (Kummues, Monnosa), H = 42

KAJIMMOJIJAEB Maxkcar Hypominyibl, Qusnka-MaTeMaTHKa FhUIBIMAAPBIHBIH JOKTOPEI, Tpodeccop, KP
YFA axanemuri (Anmvarsl, Kazakcran), H="7

BOLIKAEB Kyanraii Arasbiyjibl, Ph.D. Teopusinbik xoHe sSaposblK (GU3MKa KaderpachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak Ttk yHEBepeuTeTi (Anvarsl, Kazakcran), H = 10

QUEVEDO Hemando, ipoceccop, SIaporbIk FeuibiMaap HHCTHTYTH! (Mexuko, Mekcrka), H =28

JKYCIIIOB Mapar AG:kaHy/bl, (U3MKa-MaTeMaTHKa FHUIBIMIAPBIHBIH JOKTOPBI, TEOPHSUIBIK JKOHE SIPONIBIK
¢uzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbimars! Kasak yiTTeik yausepeureTi (Anmarsl, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiiioBuy, (r3ika-MareMarnka FhUIBIMIAPBIHBIH JOKTOpbI, YKkpanHa YFA
akazemuri, KoinanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpanna), H =15

TAKUBAEB Hypranu Kabarayiibl, (u3ika-MaTeMaTHKa FHUIBIMAAPBIHBIH JIOKTOPBI, mpodeccop, KP ¥YFA
axagemuri, on-Papabu aremHpars! Kazak yiTTeik yHuBepeuteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncnas HukonaeBnu, (usnka-mMareMarvka FBUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axagemuri, Kasakcran-bpuran texuukansik yHuBepeuteti (Anmarsl, Kasaxcran), H= 10

JABJIETOB Ackap EpOynanoBud, ¢u3nka-MareMarika FbUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akazemuri, an-Oapadbu  arsiaare! Kazak yiarTeik yHuBepeuteti (Anmvarel, Kazakcran), H= 12
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TOKJAJIBI 2023 ¢4
HALII/IOHAHBHOﬁ AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacuiibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akanemuk HAH PK, mupekrop
MemuumHckoro eHtpa YipasneHust jienamu [pesunenta Pecrryonuku Kasaxcran (Anvarst, Kasaxcran), H=11

PEJAKINUOHHASA KOJJET US:

PAMA3AHOB Tiekkaya CabuToBUY, (3aMECTHTEIb IIABHOTO PENAKTOpA), JOKTOP (DPH3MKO-MaTeMaTHuecKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiinapsud, (3aMeCTHTENb INIABHOTO PEIAKTOpa), npodeccop, WieH-KOpPeCOHIeHT
HAH PK, Ph.D B obnact OMOXMMHM ¥ MOJEKYJISIPHOW TeHETHKH, [eHepaibHblil aupextop HarmoHanbHOTO IIeHTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHTI'-CY KBak, nokrop ¢unocoduu (Ph.D, Gnoxumusi, arpoxumus), mpodeccop, IIaBHbII HayqHbIiT COTPYIHHIK,
HayuHo-uccnenoBarenbekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-UCCIe0BaTeNbCKU MHCTUTYT
ouonayku u ouorexnonoruu (KRIBB), (I»4on, Kopest), H = 34

BEPCUMBAEB Paxmerka:u MckeHIHPOBHY, TOKTOp OHONOrHYECKHX Hayk, mpodeccop, akanemuk HAH PK,
EBpasuiickuii HarmoHanbHelii yausepcurer um. JLLH. T'ymunesa (Hyp-Cynran, Kazaxcran), H= 12

ABUEB Pydar, noxrop TexHHYeCKHX Hayk (Omoxumis), mpodeccop, 3aBemyronmii xkadenpoit «OnTHmMusarms

XUMHYECKOW 1 OMOTEXHONIOTMYECKOH anmaparypb», CaHkT-IleTepOyprekuii rocy1apCTBeHHbIN TEXHONIOTHYECKUIA HHCTH-
TyT (Cankr-IlerepOypr, Pocerst), H= 14

JIOKIIIUH Bsiuecia HoraHoBu4, JOKTOp MEIMIMHCKHX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIMHIYECKOro neHTpa penponykroioray «PERSONA (Amvarst, Kazaxcran), H=8

CEMEHOB Buiagumup I'puropseBud, JOKTop OHOIOrMYECKUX HAyK, MPOQEccop, 3aCITy KeHHBIN e TeI b HayKH
Yysarckoii PecryOnuku, 3aBeyrorimii kadeapoit Mopdosoriu, akymepeTsa 1 tepaniu, OeaepaabHoe rocyIapcTBEHHOS
OlomKkeTHOE 00pa3oBaTebHOE YUPEXKICHHE BBICIIErO oOpazoBaHmst «UyBamICKMil TOCYNApCTBEHHBINH arpapHbIi
yausepcute» (Yebokcapbl, Uysarickas Pecrryonuka, Poceust), H =23

DAPYK Acana Jlap, npodeccop Kormtemka BocTouHOM MemuimHbl Xamaapaa anb-Mapkusa, (haKyisTeT Boc-

To4YHOMN MetHIMHbEI YHuBepenuTeTa Xamaapna (Kapauu, [akucran), H= 21

MIENETKHWH Hrops AnlekcaHApoBHY, IOKTOP MEIMIMHCKUX HayK, podeccop YHUBepcHTeTa mrara MoHTaHa
(CLIA), H=27

KAJIAH/IPA Iserpo, noxrop dunocoduu (Ph.D, dusuka), npodeccop UHCTHTYTA 10 M3YUCHUIO HAHOCTPYKTY-
pupoBaHHbIX Marepuaio (Pum, Utams), H =26

MAJIBM AnHa, 1oKTOp (hapMareBTHUeCKUX Hayk, Ipodeccop, ekaH (apMareBTHIeckoro haxynsrera JIroomm-
CKOro MeJMIMHCKoro yHuBepeutera (JIro6mun, [Monbnra), H =22

BAUMYKAHOB Jlacran0exk AcbLIGEKOBHY, JIOKTOP CEJIbCKOXO3SHCTBEHHBIX HAyK, YICH-KOPPECHIOH/ICHT
HAH PK, maBHblit HayuHbIH cOTpYIHUK JlenapraMeHTa »KUBOTHOBOJCTBA M BeTeprHapHOi Meuimubl TOO «HayuHo-
TIPOU3BOICTBEHHEII LIEHTP JKUBOTHOBOZCTBA U BeTepunapmiy (Hyp-Cyirran, Kazaxcran), H=1

TUTUHSIHY Won MuxaiisioBu4, 10KT0p (GU3MKO-MaTeMaTHueCcKUX HayK, aKaJeMUK, PE3UICHT AKaIeMUU HayK
Mornyiobl, Texuuueckuii ynusepcurer Monioss! (Kummxes, Moiosa), H =42

KAJIMMOJIJAEB Maxkcat HypaanioBud, JOKTOp (GpU3HKO-MareMaTHIecKHX Hayk, IIpodeccop, akagemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOLIKAEB Kyanraii ABraszpieBuy, noktop Ph.D, npenonaaresp, 101EHT Kadenpbl TEOPETUUECKOM U sIePHOM
m3nku, Kasaxckuii HalMOHaIBHBIA YHUBEpCHTET MM. anb-Dapabu (Anmmarel, Kasaxcran), H= 10

QUEVEDO Hemando, nipodeccop, HarmonanbHsiii aBroHomHbIH yHUBepcHTeT Mekcuku (UNAM), UHcTutyT
sinepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A0:kaHoBHY, TOKTOp (H3HKO-MaTeMaTHISCKUX HayK, Ipodeccop Kaheapbl TEOPETHIESCKON i
sepHoit pmsnku, Kasaxcknii HatmoHanbHbINH yHHBepcHTeT nM. anb-Dapabu (Anvarsl, Kasaxcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, JOKTOp (H3HKO-MareMaTH4ecKuX Hayk, akagemMuk HAH VikpauHer,
VHCTHTYT NPUKNIAHOM MaTeMaTHKy 1 MexaHuky (JloHenk, Yikpauna), H=5

TAKUBAEB Hypraan JKa6araeBud, JoKTop (U3HKO-MaTeMaTHICCKHX Hayk, mpodeccop, akanemuk HAH PK,
Kazaxcknii HaMOHAIBHBI yHHBepeHTeT M. antb-Dapadu (Anmmarsl, Kasaxcran), H=15

XAPUH Cranncias HukomnaeBH4, TOKTOp (pH3HKO-MaTeMaTHUeCKHX Hayk, Ipodeccop, akagemuk HAH PK,
Kazaxcrancko-bpuranckuit Texanueckunii ynusepeuret (Anmarsl, Kazaxcran), H=10

JABJIETOB Ackap EpoOynanoBud, 10KTOp (U3MKO-MareMaTnyeckux Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHBIN yHHBepcHTeT HM. anb-Dapadu (Aymarsl, Kasaxcran), H=12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»
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Abstract. This research explores the formation of students' research skills
amidst the digital transformation of physics teaching. As traditional educational
paradigms evolve with advanced technologies, questions arise about the impact
on research skill development. The study delves into the current state of research
skills in physics education, emphasizing the transformative effects of digital tools.
A literature review establishes the foundational role of research skills,
emphasizing their multidimensional nature. The digital transformation in
physics education, characterized by virtual laboratories and collaborative online
spaces, democratizes access to information and fosters collaboration. However,
challenges of digital literacy and equitable access require careful consideration.
Several studies are reviewed, highlighting the positive correlation between
digitalized learning environments and enhanced research skills. Yet, a critical
perspective emphasizes the importance of pedagogical strategies in utesw3d2qilizing
digital tools effectively. The study introduces hypotheses aiming to explore the
growing significance of research skills in physics education and the influence
of digital transformation. A mixed-methods approach is employed, combining
quantitative analysis and qualitative case studies from diverse physics education
programs globally.
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The current state of research skills in physics teaching relies heavily on traditional
methods, presenting challenges in fostering robust skills. Digital transformation
offers promising opportunities, with virtual simulations and collaborative
platforms providing practical experiences crucial for skill acquisition.
Comparative analysis reveals significant differences between traditional and
digitalized approaches in shaping research skills. Results indicate a notable
shift towards active and experiential learning in digitalized settings, with
adaptive learning addressing individual needs. The findings have implications
for physics education, urging a paradigm shift towards digitalized approaches.
Recommendations include the seamless integration of digital tools, ongoing
professional development for educators, and supportive infrastructure. The study
concludes by emphasizing the importance of adapting teaching methodologies
to harness the benefits of digital transformation, ensuring physics education
remains innovative and prepares students for the future. Future research should
delve deeper into emerging technologies and the socio-economic factors shaping
research skill development in a digitalized environment.

Keywords: research skills, physics education, digital transformation, teaching
methods, inquiry-based learning
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AnHoTamus. by 3eprrey OKbpITY (DM3MKACBIH HUQPIBIK TpaHChOpManusiay
KOHTEKCTIH/IE CTYIACHTTEP/iH 3epTTey ICKEpIiriH KaJbINTacThIpyFa apHalFaH.
Hoctypni Oimim Oepy TapaaurManiapbl O3BIK TEXHOJOTHsIIAPMEH Karap JaMblIl
KeJle JKaTKaHIBIKTaH, 3ePTTey ICKEepIITiH JTaMbITyFa 9Cep €Ty Typalibl Macelenep
TybIHIAUIBL. 3epTTey OapbIChIHAAa LUQPIBIK KYpalgapablH TpaHCHOPMAIHSIBIK
ocepiH Oeuinm KepceTeTiH (U3MKAJIBIK OiliM Oepy cajachlHAArbl 3epTTey
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ICKEpIITiHiH Ka3ipri xal-Kydi 3epTreseai. Oae0neTke Moy jkacay oJapAblH Kell
OJIIIeM/II CHUIaThIHA 0aca Haszap ayjgapa OTBIPHIN, 3epPTTEY ICKEpIIriHiH ipreii
pexnin Oenrineiini. Bupryamapl 3epTXaHalapMeH >KOHE OipiieCKeH OHJIAH-
KEHICTIKIICH CHIIATTaJaThlH  (DU3MKaHBl ~ OKBITY  CaJachIHAAFbl  LU(PIBIK
Tpancopmanus akmaparka KOJDKETIMIUTIKTI, JeMOKpPATHSUIAHABIPYIbl MKOHE
BIHTBIMAKTACTBIKTBl HBIFAUTYIBI OuIIipeni. Admaiina wmudpiblK —cayaTThUIBIK
MEH TEH KYKBIKThI KOJDKETIMILUTIKTEH TYBIHIAUTHIH ChIH-TETEYPIHACPAI MYKHUST
Kapay KaxeT. L{udpmbik OKpITY opTamapsl MeH 3epTTey ICKEpJIriH KeTUIIIpY
apachlHAarbl OH KOPPEJSIHSIHBl KOpceTeTiH OipHemie 3epTrTeyiiepre IOy
JKacallbIHIBL. JlereHMeH, ChIHM KepiHiC MHU(PIBIK  Kypamgapasl  THIMII
nalaasaHyIblH TeJaroruKaiblK CTPaTerusUIapbIHBIH MaHBI3ABLIBIFBIH KOPCETE/I].
3eprrey OapbichiHAa (U3MKaHBI OKBITY CallaChIHAAFbl 3€pPTTEY 1CKEpJIiriHiH
OCIT KeJie KATKaH MaHBI3IBUIBIFBIH KOHE HU(PIBIK TpaHCHOPMAIMSIHBIH dCepiH
3epTTeyre OarbITTalIFaH TMIIOTE3alap YChIHBUIFaH. OJNEMHIH 9p TYpii (pU3uKa OKy
OarmapraManapblHAH —CaHABIK —Talgay MEH camaiblk — Keiic-3epTreynepai
OIpIKTIpETIH apayiac ToCciI KojinaHbUIaabl. DU3NKaHBI OKBITY/Ia FEUIBIMH-3EPTTEY
ICKepIIriHiH Kazipri Jkal-KyWdi TYpakThl daFabUIaplbl JaMBITyda MIiHIETTEp
KOSITBIH JQCTYpAl omictepre cyieneni. L{udpneik Tpancopmamnms BUPTyaIIsl
MOJICJTB/ICYMEH KOHE iICKepIIIKTI MEHIepy YIIIH KaKeTTI TOKipruOeHi KaMTamachl3
eTeTiH  OipieckeH TulaThopManapMeH  MEPCHEeKTUBAIBIK  MYMKIHIIKTEpIi
YCBIHAIBI. CapICThIpMabl Tangay FBUIBIMH-3EPTTEY ICKepJIirin
KaJBIITACTBIPYNAFbl  JIOCTYPJII JKOHE CAHIBIK TACULAEp apachlHAAFBl  eneyli
afBIPMAIIBIIBIKTAPIbl aHBIKTA/bl. AJIBIHFAH HOTIDKETEp KeKe KaKeTTUTIKTep.i
€CKepe OTBIPHIT, OCUIMIENTeH OKBITYMEH IUQPIBIK TapameTpriepae OernceHmi
’KOHE TIKIPOEINIK OKBITY JKarblHAa aWTapIBIKTall aybICKaHBIH KepceTe/i. AJbIHFaH
HOTWDKENIep HUQPIBIK TICUIACpre MapaIurMalblK KOUIyre aybICyIblH (DU3HKAaHBI
OKBITYla MAaHBI3JBUIBIFBI 0ap eKeHiH KepceTeni. ¥CBIHBIMAAD IHPIBIK
KypalgapAbl Tiricci3 HMHTETrpalyisuiayabl, IeJarorTaplblH  Y3IiKCi3 KociOu
JaMybIH, THQPaKypbUIBIMIBI KONAayAbl KAMTHABL. 3€pTTey OKBITY 9IicTeMeNepiH
IUGPIBIK TpaHCHOPMAIUSHBIH ~ apTHIKIIBUIBIKTAPBIH ~ ©Teyre  OeHiMIey/miH,
(U3UKaHBI OKBITYIBIH MHHOBAIMSUIBIK OOJIBIN KATybIH KAMTaMachl3 TYIIH YKOHE
CTylEHTTep/i Ooamiakka IalbIHIAYIBIH MAaHBI3IBUIBIFBIH aTal ©eTy apKbLIbI
asikranaapl. bomamak 3eprreynep IMOPIABIK OpTaga  3epTTEy  ICKepIiriH
JTaMBITYFa dCep €TEeTiH »aHa TEeXHOJIOTHSIAP MEH JJIeyMETTIK-KOHOMHUKAIIBIK
(bakToprapapl 3epTTeyi THIC.

Tyiiin ce3mep: 3eprrey icKepiiri, QU3WKaNBIK OiTiM  Oepy, IHUPPIBIK
TpaHcopMaIs, OKbITY dAICTepi, 3epTTey 9icTepi
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AnHotanus. [lanHoe WccienOBaHUE MOCBANICHO (HOPMHUPOBAHUIO HCCIIe-
JIOBATENbCKAX YMEHHH CTYJCHTOB B YCJIOBUSX LU(PPOBOH TpaHchopManuu
npenonaBanus Gu3uku. [lo Mepe TOro, Kak TpaJWLIUOHHBIE 00pa3OBaTEIbHBIC
napajgurMbl Pa3BUBAIOTCS. BMECTE€ C MEPEAOBBIMH TEXHOJOTHUSMH, BO3HHUKAIOT
BOIIPOCHI O BIHMSIHUU HA Pa3BHTHE HCCIIC0BATEIbCKUX HABBIKOB. B nccnenoBannn
paccMaTpUBaeTCsi COBPEMEHHOE COCTOSHHE WCCIICOBATEIbCKUX HABBIKOB B
(uznyeckoM o0Opa3oBaHHH, MOAYEPKUBACTCS TpaHcHOpMaIMOHHOE
BO3ACHCTBHE LUPPOBBIX HMHCTpYMeHTOB. O030p nuTEpaTypbl ycTaHABIMBAET
OCHOBOTIONIAralolIyl0 POJIb HCCIIEOBATENLCKIUX HABBIKOB, MOJYEPKHUBAas HX
MHOTrOMEpHbIA  xapakrtep. lLludposas TpaHchopmarmst B (U3NIECKOM
00pa3oBaHMM, XapakTepu3ylolascs BHUPTYaIbHbIMH  JaOoparopusiMu U
COBMECTHBIMHU OHJIAWH-TIPOCTPAHCTBAMH,  JIEMOKPATU3UPYEeT  JOCTYN K
nH(pOpMAIMK ¥ CIHOCOOCTBYET COTPYAHHMYECTBY. Tem He MeHee, MPOOJIEMBI,
CBSI3aHHBIC C LU(POBOH I'PaMOTHOCTBIO M CIPaBEIUIMBBIM JOCTYIIOM, TPEOYIOT
TIIATENILHOTO paccMOoTpeHus. [IpoBefieH 0030p HECKOJIBKUX HCCIEIOBAaHHN, B
KOTOPBIX TOAYEPKUBACTCS IIOJIOKUTEIbHAS KOppeJsUus MexXAy UudpoBoi
cpenoit o0yueHHs W YIy4lICHHEM HCCIICAOBATEIbCKUX HAaBBIKOB. TeM He MeHee,
KPUTUYECKAN B3I MOMYEPKUBACT BAKHOCTH  MENArOTMYECKUX  CTpaTerui
JUISL 3 PEeKTUBHOTO WCTIONB30BaHMs  LUUPPOBBIX  MHCTPYMEHTOB. B
WCCIICIOBAHUU  TPEACTABICHBl THUIOTE3bl, HampaB-JCHHbIE Ha  H3yuYeHHE
pacTymero  3Ha4eHUS  HMCCICJOBATEIbCKMX  HAaBBIKOB B (PU3UUECKOM
00pa3zoBaHWU U BIUsIHUS H(POBOH TpaHchopmanuu. Mcronszyercs: cMenanHbli
MOJAXOM,  COYETAIOMIMH  KOJNMYECTBEHHBIM  aHamu3 M KaueCTBEHHBIC
TEMaTU4YeCKUEe MCCICAOBAHMS M3 Pa3IMYHBIX MPOrpaMM OOYy4YeHHUs (H3HMKE MO
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Heinemnee cocTosiHue MCCIEI0BATENbCKUX HABBIKOB B MPENOJaBaHUU (pU3UKH B
3HAYUTEJIFHOW CTENEHU 3aBHUCUT OT TPAJULHMOHHBIX METOAOB, YTO CO3AAeT
npobjeMbl B Pa3BUTHM YCTOHUMBBIX HaBbIKOB. LludpoBas Ttpanchopmanms
OTKPBI-BA€T ~MHOTI0OOCIIAIOIIME BO3MOXKHOCTH ~ Oylaroziapss  BHPTYaJbHBIM
CUMYJSILMSIM M TulaTopMaM JJIsl  COBMECTHOH paloThl, 00ecreunBaromiuM
NPAaKTUYECKUH  ONBIT, HEOOXOOWMBIM  AJsl  OPUOOPETeHHsT  HaBBIKOB.
CpaBHUTENbHBI  aHAINW3  BBIABMJI  CYLIECTBEHHBIC  pasiMuus  MEKAY
TPaJULHOHHBIM u HU(PPOBBIM NOJXO0IaMH B (hopmMupoBaHUH
HCCIICIOBATEIbCKUX HABBIKOB. Pe3ynbTaTbl CBHIETENBCTBYIOT O 3aMETHOM
CIBUTE€ B CTOPOHY AKTHUBHOTO U 3KCIEPUMEHTAIBHOTO OOYYEHHUS B LHU(POBBIX
YCIOBUSIX, HpPU O3TOM aJanTuBHOE OOy4YCHHE YUYHUTHIBACT WHIMBHU-IYyalbHbIC
norpedHocTu. IlomydeHHble pe3ynbTaThl WMEIOT 3HA4YeHHE Al (PU3MUECKOTO
o0pazoBaHusl, MPU3bIBasi K CMEHE MapaJurMbl B CTOPOHY LHU(POBBIX MOIXOHOB.
Pexomenpaun BKJTIOYAIOT OeCIIOBHYIO HMHTErpaImio IU(pPOBBIX
WHCTPYMEHTOB, HENpEphIBHOE NPOQecCHOHATBHOE Pa3BUTHE IperojaBareiei
W BCIIOMOTaTeJIbHYI0  MH(pa-cTpyKTypy. B 3akiroueHun ucciemoBaHus
MOJUEPKUBACTCSI  BAXXHOCTb  aJaNTallid  METOIUK NpenoJjaBaHus JUIst
WCTIONIb30BaHMs ~ NPEUMYINECTB  HU(poBOil TpaHcopManuu, obOecreyeHus
TOro, 4YToObl (u3MUecKkoe o00pa3oBaHHE OCTABAaJOCh WHHOBALMOHHBIM U
TOTOBWJIO ydamuxcst K Oyaymemy. bynymme wuccienoBaHus — JOJDKHBI
YIIyOnsTbcsl B HOBBIE TEXHOJOTUH M COLHUAIBHO-3KOHOMHYECKHE (DaK-TOPBI,
BIIMSIOLIME HAa Pa3BUTHE MCCIEI0BATEIBCKIX HABBIKOB B IM(POBOI cpee.
KaroueBble cjioBa: mccieoBaTeIbCKHE HABBIKM, (hru3ndeckoe oOpa3zoBaHue,
uudposas TpaHcopMarys, METOIbl 00YUECHUS, HCCIIEA0BATENbCKOE 00yUCHHE

Introduction

The introduction sets the stage for investigating the formation of students'
research skills during the digital transformation of physics teaching. Research skills
are pivotal in fostering critical thinking and inquiry-based learning, particularly in
the domain of physics education. As educational landscapes undergo a
significant shift due to digital transformation, teaching methods are evolving to
incorporate advanced technologies. This shift raises important questions about
how students' research skills are being influenced in this changing
educational environment. Understanding the impact of digital transformation on
research skill formation is crucial for educators, institutions, and policymakers
seeking to optimize teaching methods. This research aims to delve into the
current state of research skills in physics education, emphasizing the
transformative effects of digital tools and resources. By exploring the
intersection of traditional teaching methods and digitalized approaches, this
study seeks to identify challenges and opportunities for enhancing research skill
development. Investigating the significance of students' research skill formation
in the context of digital transformation will contribute valuable insights to
educators and policymakers navigating the evolving landscape of physics
education. 106
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Literature Review

According to (Lamb et al, 2017), research skills play a foundational role in
academic settings, fostering intellectual growth, analytical thinking, and problem-
solving abilities. In the context of physics education, the acquisition of research
skills is instrumental for students to navigate complex scientific inquiries.
These skills encompass the ability to formulate research questions, gather and
evaluate information, and communicate findings effectively. In academic
settings, research skills are widely recognized as a cornerstone of higher
education, contributing to the development of a well-rounded and intellectually
curious individual (Lombardi et al., 2021). Within the academic realm, the
emphasis on research skills aligns with broader educational goals focused on
preparing students for lifelong learning and informed citizenship. The literature
underscores the multidimensional nature of research skills, encompassing
information literacy, critical thinking, and the application of knowledge to real-
world challenges. As physics education undergoes a digital transformation, the
traditional paradigms of imparting research skills are evolving (Mohammed
Hashim et al., 2021).

Digital Transformation in Physics Education

The digital transformation in physics education signifies a paradigm shift
in instructional methodologies, driven by the integration of advanced
technologies. According to Castro, (2019), in recent years, educational institutions
have witnessed a substantial infusion of digital tools, online resources, and
interactive platforms designed to enhance the learning experience. This section
explores the evolving landscape of physics education in the context of digital
transformation. As noted by (Anderson & Rivera Vargas, 2020), the
incorporation of digital technologies in education has the potential to
revolutionize traditional teaching methods. In physics education, this
transformation manifests in various forms, including virtual laboratories,
simulations, and collaborative online spaces (Nungu et al., 2023). These
innovations aim not only to augment content delivery but also to cultivate a
dynamic and interactive learning environment conducive to research skill
development.

The advent of digital resources has democratized access to information, enabling
physics students to engage with a wealth of data and scholarly material
(Williamson, 2017). This accessibility aligns with the overarching goal of
fostering information literacy — a crucial component of research skills. The
digital era equips students with the ability to navigate online databases,
critically evaluate information, and synthesize knowledge, empowering them as
active participants in the research process (Pramesworo et al., 2023).
Furthermore, the integration of digital platforms facilitates collaborative
research experiences. Virtual collaborations, online forums, and shared
document spaces create avenues for students to collectively explore research
questions and share insights. This collaborative aspect not only mirrors the
collaborative nature of scientific inquiry but also nurtures teamwork and
communication skills. 107
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However, challenges related to digital literacy and equitable access need
careful consideration. As highlighted by Clark and Mayer (2023), the effectiveness
of digital tools depends on students' proficiency in utilizing these resources.
Additionally, ensuring that all students, regardless of socioeconomic background,
have equitable access to digital learning tools is imperative for a fair and
inclusive educational environment. The digital transformation in physics education
is reshaping traditional teaching paradigms, offering new possibilities for
research skill development (Biyalova et al., 2020). The integration of digital
resources fosters a dynamic and collaborative learning environment, empowering
students with the skills essential for navigating the complexities of modern
research.

Previous Studies

Numerous studies have delved into the intersection of digitalized learning
environments and the development of research skills among students. Understanding
the findings of these studies is crucial for discerning the impact and nuances
of digital tools on research skill acquisition. Research by Pylvas (2018)
emphasizes the positive correlation between digitalized learning environments
and enhanced research skills. The study, conducted across multiple disciplines,
identified that students exposed to digital resources demonstrated increased
proficiency in conducting literature reviews, synthesizing information, and
presenting research findings. This underscores the transformative potential of
digital tools in cultivating foundational research competencies. Contrastingly,
a critical perspective is presented by Turnbull et al. (2023), who argue that
the mere presence of digital technologies does not guarantee improved research
skills. The study suggests that the effectiveness of digitalized learning
environments depends on the pedagogical strategies employed. It stresses the
importance of educators guiding students in the strategic use of digital tools,
emphasizing critical thinking and information evaluation.

Moreover, the work of Rodriguez-Garcia (2022) highlights the role of online
collaborative platforms in nurturing research skills. The study found that students
engaging in collaborative online projects not only developed a deeper understanding
of their research topics but also honed skills in communication, teamwork, and
project management. This aligns with the notion that digital platforms, when
utilized thoughtfully, contribute not only to individual skill development but also
to the broader spectrum of competencies crucial for future researchers. While
these studies offer valuable insights, it is essential to recognize the evolving
nature of digital technologies. As noted by Vindrola-Padros & Johnson (2020),
the landscape of digital tools is continually expanding, necessitating ongoing
research to assess their impact on research skill development.

Objectives and Hypotheses

This study aims to investigate the formation of research skills among students
in physics education within the context of ongoing digital transformation. The
hypotheses guiding the research are as follows:
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H1: Research skills in physics education are experiencing growing significance.

H2: The ongoing digital transformation significantly influences the acquisition
of research skills among physics students.

H3: There are identifiable challenges and opportunities within the digitalized
learning environment that impact the formation of research skills.

H4: The relevance of research skills is becoming more pronounced in the overall
academic and professional success of physics students.

H5: Educators are adapting pedagogical strategies to effectively integrate digital
tools for enhancing research skill development in physics education.

Methods and Materials

The study employs a mixed-methods approach, combining quantitative analysis
of teaching approaches and assessment of digital tools with qualitative case studies
and examples from various physics education programs (Camilli Trujillo et al.,
2022). This comprehensive methodology allows for a nuanced exploration of
the subject. The research involves an in-depth analysis of teaching approaches
employed in physics education, focusing on how educators integrate digital tools
and resources to enhance research skill development among students. A critical
assessment of the effectiveness of various digital tools and resources in facilitating
research skill acquisition is also conducted. This includes an evaluation of software,
online platforms, and virtual laboratories used in physics education. The study
incorporates case studies and examples from diverse physics education programs
globally, providing a comparative analysis of how digital transformation impacts
research skill formation in different educational contexts. Additionally a selection
of educational institutions actively implementing digital transformation in physics
education serves as crucial sources of data (Camilli Trujillo et al., 2022). These
institutions offer valuable perspectives on the challenges and successes associated
with integrating digital tools. A comprehensive review of published research
on physics education and the use of digital tools supplements the primary data
collection, providing a broader understanding of existing trends, innovations,
and challenges. This robust methodological framework ensures a comprehensive
exploration of the impact of digital transformation on research skill formation in
physics education.

Current State of Research Skills in Physics Teaching

The current landscape of research skills in physics teaching predominantly
relies on traditional methods, marked by lectures, textbooks, and laboratory
sessions. Kirya et al., (2021) extensively documented the prevalence of these
established pedagogies, which often prioritize theoretical concepts and offer limited
opportunities for hands-on research skill development (Kirya et al, 2021). However,
this conventional approach faces persistent challenges in fostering robust research
skills. Issues such as limited access to advanced equipment, outdated educational
materials, and a lack of interactive platforms hinder the development of critical skills
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(Qushem et al., 2021). These challenges underscore the urgent need for innovative
approaches that transcend the constraints of traditional teaching methods.

The advent of digital transformation introduces promising opportunities for
overcoming these challenges. Virtual simulations and online labs, for instance,
provide avenues for practical experimentation, offering solutions to the limitations
of physical laboratories (Agustian et al, 2022). Collaborative online platforms also
contribute to the creation of interactive learning environments, nurturing essential
research skills such as critical thinking and problem-solving (El Hajj & Harb.,
2023). The current state of research skills in physics teaching is characterized by a
reliance on traditional methods, accompanied by persistent challenges that hinder
skill development. However, the transformative potential of digitalization offers
opportunities to address these challenges and create dynamic learning environments
conducive to research skill acquisition.

Comparative Analysis

The comparative analysis of traditional physics teaching and digitalized
approaches unveils profound differences in shaping students' research skills.
Traditional methods, often characterized by lecture-based instruction, tend to foster
passive learning environments, limiting student engagement and active participation
inresearch activities (Lombardi etal., 2021). On the contrary, digitalized approaches
leverage interactive technologies, creating dynamic and student-centered learning
environments (Lombardietal.,2021). Effective research skill development in physics
students goes beyond theoretical knowledge, emphasizing practical application.
Digital tools facilitate simulations, virtual experiments, and collaborative projects,
providing students with hands-on experiences crucial for skill acquisition (Yeung
et al, 2021). Instant feedback and adaptive learning in digital platforms contribute
to personalized skill development, addressing individual learning needs (Lombardi
et al., 2021). Case studies exemplify the transformative impact of digitalization
on research skill development. Leading institutions such as MIT and Stanford
have successfully integrated online labs and virtual simulations into their physics
education programs, resulting in improved student outcomes (Yeung et al, 2021).
These cases highlight the scalability and effectiveness of digital approaches in
diverse educational settings.

Results and Findings

The results and findings of the investigation into research skill development
in the digitalized physics teaching environment reveal distinctive characteristics
when compared to traditional methods. The comparative analysis indicates a
notable shift towards active and experiential learning in digitalized settings.
Students exposed to digital tools and resources demonstrate higher engagement
levels, reflecting positively on their research skill acquisition. Trends in research
skill development within the digitalized physics teaching environment highlight
the impact of immersive technologies. Virtual laboratories, interactive simulations,
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and collaborative online platforms contribute significantly to skill enhancement.
The ability to manipulate digital data, conduct virtual experiments, and engage
in real-time problem-solving aligns with the evolving demands of contemporary
research practices. Furthermore, the findings emphasize the role of adaptive
learning in tailoring experiences to individual student needs. Digital platforms
offering personalized feedback and assessment contribute to more effective skill
development (Lombardi et al., 2021). This adaptability addresses diverse learning
styles and paces, ensuring a comprehensive and inclusive approach to research skill
formation.

Discussion

The findings have significant implications for the realm of physics education.
Traditional teaching methods, fraught with challenges in cultivating research skills,
necessitate a paradigm shift towards digitalized approaches. This shift not only
addresses the limitations of conventional methods but also opens new avenues
for optimizing research skill formation. Strategies for enhancing research skill
formation should prioritize the seamless integration of digital tools and resources.
Embracing technologies such as virtual laboratories, simulations, and collaborative
platforms enables a more immersive and interactive learning experience. Educators
need to strategize and implement these tools effectively, considering factors such
as faculty development, infrastructure, and ongoing support systems (Agustiian et
al., 2022). The integration of digital tools and resources is pivotal for achieving
optimal results in research skill development. The transformative potential of
digitalized physics teaching in research skill development cannot be understated.
Recommendations for enhancing research skill formation should be directed
towards both educators and policymakers, emphasizing actionable steps to facilitate
the integration of digital tools into mainstream physics education (Yeung et al,
2021). This forward-looking approach ensures that physics education evolves in
tandem with the opportunities presented by the digital transformation.

Conclusion

In summary, this study sheds light on the crucial interplay between digital
transformation and research skill formation in physics education. The comparative
analysis revealed distinct advantages offered by digitalized approaches over
traditional teaching methods. Challenges in research skill development were
identified in the traditional setting, while the digital transformation presented
unique opportunities for overcoming these challenges. To enhance research skill
formation in physics students, recommendations include the comprehensive
integration of digital tools, ongoing professional development for educators, and
the establishment of a supportive infrastructure. Educators should be encouraged
to adopt innovative teaching methods that leverage digital resources, fostering an
environment conducive to robust research skill acquisition. Looking ahead, future
research in physics education should delve deeper into the evolving landscape
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of digital transformation. Exploring emerging technologies, assessing long-term
impacts, and investigating the scalability of successful models will be paramount.
Additionally, understanding the role of socio-economic factors and cultural contexts
in shaping research skill development in a digitalized environment warrants further
exploration. As the education landscape continues to evolve, this study underscores
the importance of adapting teaching methodologies to harness the benefits of
digital transformation, ensuring that physics education remains at the forefront of
innovation and prepares students for the challenges of the future.
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