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[Mudposizaiiss OCBITHROTO TPOIIECY, BIPOBAKEHHS E€JIECKTPOHHOTO
HABYaHHS, [HPOKOMACIITa0HE BUKOPHCTAHHS JUCTAHI[IHHOTO HaBYaHHS,
oOyMOBJIEHE TaHJEMi€l0 3 ii KapaHTUHHUMU OOMEXEHHSMH, a HHUHI —
BIMICBKOBOIO POCIHCBKOIO arpeci€ro, BHCYBalOTh HOBI BHUMOTH JI0 METO/IIB
HAaBYaHHS I OCBITHIX TEXHOJIOTIH, cepel AKUX, Hapasl, «[EepeBEpHYTUH KJacy,
3MillIaHE HAaBYaHHs, aJlallTUBHE HAaBYaHHsS, MIKPOHABYAHHS, TEXHOJIOT1i
BIPTYaJIbHOI Ta PO3IIMPEHOT peanbHOCTEH, MOOYI0BaHI Ha B3AEMOIIT JIOAUHU 3
KoMIT toTepHOt0 cuctemMoro (human-computerinteraction, HCI).

VYemix 3actocyBaHHSI Oyb-KOT TEXHOJOTII B OCBITI 3aJle’KWUTh, MEPII 3a
BC€, BiJ il BUKOPUCTAHHS 3T1JIHO IO OCTaBJICHUX HABYAIbHUX I[IJI€H i BUMOT Ta
BIJIMOBIAHO TOOY/IOBAHOTO OCBITHBOTO CEPEJOBHINA B IIIJIOMY Ta CTBOPEHOIO
HAaBYAJIBHOTO KOHTEHTY, 30KpeMa. BIpoBa/pKeHHS IMEPCHBHUX TEXHOJIOTIH B
OCBITHIO CHCTEMY Ma€ OyTH 3aCHOBAHE Ha Pe3yJIbTaTax JAOCIIHKEHb BIUTUBY ITUX
TEXHOJIOT1H Ha e(EeKTHUBHICT, Ta SKICTh HaBuaHHA. Crenudika iMEpCUBHUX
TEXHOJIOT1M TOJIATa€ B HASABHOCTI €(EeKTy MPUCYTHOCTI, MOKJIUBOCTI
IHTEpPaKTUBHOI Ta COIIaTbHOI B3a€MO/I11, MyJIbTUCEHCOPHOCTI, 5K BIUTUBAIOTH HA
nepelir Ta pe3ybTaTH HaBUYaHHS.

TexHomorii BipTyaJlbHOI PEaJIbHOCTI MAalOTh BIIACTUBOCTI, 3aBISKU SKUM
BOHU MOXYTh CTaTH €(pEKTUBHUM 1HCTPYMEHTOM HaBuaHHs [1].

Hocmimxkenns pizHux pokiB (Helsel S., 1992; Dede C., 1993; S. Cobb, H.
Neale, J. Crosier, J. R. Wilson, 2002; Roussou M., 2004; Hamada M., 2008)
MOKa3ajau, 0 BUKOPUCTAHHS OCBITHIX JO0JATKIB BIPTyaJbHOI PEaIbHOCTI Mae

3HAYHI MOXJIMBOCTI y BHKJAJaHHI, AKI HEJOCTYHHI MiJ 4Yac BUKOPUCTAHHS



IHIIKUX OCBITHIX TexHosorid. M. Xamana (2008) y3araiabHuUB JAesiKi 3 ILHUX
MO>KJIMBOCTEH, 30CEpEeNMBIIM yBary Ha IepeBarax BUKOPHUCTAHHS BIPTyalbHOI
peanbHocTi (BP) y BuKIagaHH1 Ta HaBYaHHI, a caMe: MIATPUMKA €MITIPUYHOTO
HABYaHHS, M1J] Yac SKOTO Y4YHI BUKOPUCTOBYIOTH OUIbIIIE CEHCOPHHUX (YHKIIIHA
MO3KY; MIATPUMKA aKTUBHOTO HAaBYaHHS, JI€ YYHI aKTHUBHIIIE OEpyTh y4acThb y
HaBYaJIbHOMY IMpOLECl; MIATPUMKA CHIJIBHOTO HABYaHHSA - Y4YHI MOXYTb
CIIJIKYBaTUCA Ta JUIMTHCS JOCBIIOM OJWH 3 OJIHUM Yy BIPTyaJIbHOMY
CEpEeIOBHILI, 110 IMITY€E KJIACHY KIMHATY; BUMTEN AIIOTh SIK (pacUIITaTOPH, a HE
Ak TiepenaBadi 3HaHb [2, 3]. lle o3Hawae, 1m0 3HAHHS TIOBMHHI AKTHUBHO
dbopmyBaTHcs y4HSIMH, a HE MAacCUBHO IepeAaBaTUCh BUMTENsIMU. BipTyanbHa
peanbHIicTh (VR) mponoHye y4HSIM YHIKaJIbHUN JTOCBIJ, SIKUWA Y3TOJKY€ETHCS 3
YCHIITHUMU HaBYAJIBHUMH CTPATETisIMU, TAaKUMH SIK TPAKTUYHE HaBYaHHS,
MOJIEJTIOBaHHS, Bi3yaiizailisi aOCTpakTHUX TeM Toilo. HaBuanbHe cepenoBHIIe
BIPTYyaJbHOI pealbHOCTI MICTUTh MYJbTUMEAINHUMA 1HQOpPMAIIHUI KOHTEKCT,
KWW TPOMOHYE YHIKAJbHY 1HTEPAKTHUBHICTh 1 MOXKe OyTH aJanTOBaHMM IIif
1HIMB1TyaJibHI CTHJII HABYAHHS.

Texnonorii AR HagaroTh €hEeKTUBHUN ITHCTPYMEHT JIJIsl TIOJIIIIIIEHHS! YMOB
HAaBYaHHS Ta PO3BUTKY MaM STl IIKOJSAPIB, OCKUIBKM BOHU 3a0€3MEUyIOTh XHE
3aHypeHHs y MYJbTUMOJAIbHE cepeloBulle, 30araueHe 6ararbMa CEHCOPHUMU
ocoonmuBocTsimMu [3]. TlokazaHo, 10 3MilllaHe HABYAHHS TPU BUKOPHUCTAHHI
TexHoJorii AR Mae nepeBaru nepej TpaJuLIHHUM Ta €JIEKTPOHHUM HABUYAHHIM
[4]. Po3pobneno wmerton mnoctynmoBoro 3aHypeHHs (GIM) mns akTtuBizamii
TBOPYOi AISUTBHOCTI YYHIB 13 BUKOPHUCTAHHSAM IHTEPAKTUBHUX IPHUCTPOIB 13
bynkuiero gomoBHeHoi peanbHOCTI it STEAM-naBuanus [5]. B ocBiri
edekTuBHICT, TexHONOTlT AR 3acHOBaHa Ha KUIBKOX (haKTopax: HAOYHICTH,
Bi3yaizailisi, Mi3HABaJbHUM I1HTEpEC, W0 TIPYHTYEThCS Ha 3aJydyeHHI Ta
¢doxycyBanni yBaru. Crocobu 3actocyBanHs AR B OCBITI 3HaMILIM CBOE

BimoOpakenus y meromoisiorii MARE (Mobile Augmented Reality Education)
[6].



OTxe, icHye HEOOXiTHICTh B 00 €KTHBHUX METOJAaX OI[IHKH OCBITHHOTO
KOHTEHTY JJisi PO3yMIHHS MOTO BIUIMBY Ha pe3yJibTaTU HaBUYaHHS, KOTHITHBHI
IpoLECH Ta €MOI[IMHUN CTaH Y4HIB. Y TpoLEeci po3poOKM Ta BIPOBAIKEHHS
BIPTYyaJIbHOTO OCBITHROTO KOHTEHTY TMPOMOHYETHCA HOTO OIliHKA 32 TaKUMH
napamMeTpaMH: pIBEHb «IPUCYTHOCTI», PIBE€Hb KOTHITUBHOIO HaBaHTAKECHHS,
€MOLIIITHE COPUUHATTS KOHTEHTY, COLllaibHa B3a€MOJ1sA. 30KpeMa, CylnepeysinBi
pe3yiabTaTH OJEPXKAHO Yy JOCHIPKEHHSIX BIUIMBY €(QEeKTy NpPUCYTHOCTI Ha
edexTuBHICT, HaBuaHHs. Y Hu3li poOit (Bayraktar, 2002; Bondeetal., 2014;
Clark, Tanner-Smith, Killingsworth, 2016; Merchant et al., 2014; Rutten, van
Joolingen, vander Veen, 2012) BcTaHOBJIEHO, IO MOJC/IIOBAHHS HABYAJIbHOTO
KOHTEHTY 3 HHU3BKMM 3aHYPEHHSM TMPHU3BOAUTH JO KpalluX KOTHITHBHUX
pe3yibTaTiB, OCKUIBKM BHCOKHI pIBEHb 3aHYPEHHS TIJBUINYE KOTHITHBHE
HABaHTAXKEHHA 1, OTXKe, 3HWXKYe pe3ynbTaTh HaBuyaHHs (Makransky, Terkildsen,
Mayer, 2017). Ognak y iHmux gociimkeHusx (Salzmanetal., 1999; Lee, Wong,
Fung, 2010) moka3zano, 110 IMEPCUBHE CEPEIIOBUINE 3 CHIBHIIIUM MOYYTTAM
IPUCYTHOCTI, MPU3BOJUTH JI0 OUIBII BHUCOKOI 3aJy4€HOCTI Ta MOTHUBAIIli,
TIMOIIOT KOTHITUBHOT 0OpOOKH HaBYAILHOTO MaTepiaiy.

AHai3 BUKOpucTaHHsS aojatkiB AR [7; 8; 9] H03BOJIMB BHOKPEMUTH
MOKAa3HUKHU SKOCTI TPOAYKTY JUIsl 3aJ0BOJIGHHS OCBITHIX MOTpeO Ta BHMOT
KopucTyBauiB. lle anexkBaTHe (YHKIIIOHYBaHHS TIPOTPAMHOTO TPOIYKTY;
B3a€EMOJIisl MPOAYKTY 3 I1HIIMM MPOTpaMHHUM 3a0e3MEeUYEHHSM, OO0JIaJHaAHHSIM;
Oe3nepebiifHe BUKOPUCTAHHS MPOTPAMHOTO JOJATKy 3a MPU3HAYCHHSIM;
3a0e3nevYeHHsl CTajoro 4acy poOOTH MPOrPaMHOIO MNPOAYKTY Oe€3 3aTpUMKHU
MIOJTAHHSI IIPOMIXKHOT Ta BUX1/IHO1 1H(OpMaIlii; MoBHE Bi10OpakeHHS iH(pOpMAIIii;
BIJIMOBITHICTh 30€pEKEHUX JaHUX Ta BBeNEHOI 1H(OpMaIlli; aKTyaJlbHICThH
1H(popMmarlii; 3a0e3nedeHHs] KOHP1AEeHIIHHOCTI 1H(hopMariii.

Jlns omiHIOBaHHS SIKOCTI OCBITHIX 00’€kTiB AR po3po0ieHo TeXHiKo-
TEXHOJIOTIYHUN, Bi3yaJdbHO-AMHAMIYHUM, 3MICTOBO-METOJUYHUMA  KPUTEPIi,

MOKa3HUKU Ta iHaukaTopu [10].



be3yMOBHO, IMEpCHBHI TEXHOJOrlI MOXYTh BIUIMBAaTH Ha pe3yJbTaTH
HABYaHHS 3aBJSKU IIMPOKUM MOKJIMBOCTSM MOJICTIOBAHHS PI3HUX €MOIINHUX
CTaHiB, 3aJy4eHHIO yBard Ta IHTEPECy /0 HABYAJIBLHOTO MaTepially, a TaKOX
MOXIJIMBOCTI ~ «IIPOXXUTH» HABYAIBHUMA JOCBIA. byayTh 11i  pe3ynbTaTH
NO3UTUBHUMH YHM HETaTMBHUMH, 3QJIEKUTh BlJ OCHOBHHMX IMPUHIHUIIB, BUMOT,
3aKJIaJICHUX Y MMPOCKTYBAHHS OCBITHHOTO KOHTEHTY.

O1iHKa OCBITHBOTO KOHTEHTY IMEPCHUBHOI'O CEpEJIOBHINA Ha eTarl HOoro
NPOEKTYBaHHS Ta pPO3POOKM, TPOBEICHA 3a JOMOMOTOI  IICHXOJIOTO-
NeJaroriYHuX METOJIB JO3BOJIUTh BIPOBAIUTH CydacHI TEXHOJIOTI] B OCBITHIM
npolec, MIABUIIUTH €()EeKTUBHICTh CIPUUHATTA Ta 3aCBOEHHS HABYAJIbHOTO
MaTepiia yUHsIMHU.
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Educational content of immersive environments

Abstract. The didactic possibilities of modern technologies and their application
in education are one of the current areas of pedagogy. Today, the use of
augmented and virtual reality technologies in educational practices is seen as
promising. The success of using any technology in education depends, first of
all, on its use in accordance with the set educational goals and requirements and
the accordingly built educational environment in general and the created
educational content, in particular. Virtual reality technologies have properties
that make them an effective learning tool. There is a need for objective methods

of evaluating educational content to understand its impact on learning outcomes,



cognitive processes, and the emotional state of students. Analysis of the use of
AR applications made it possible to single out product quality indicators to meet
the educational needs and requirements of users. To evaluate the quality of AR
educational facilities, technical-technological, visual-dynamic, content-
methodical criteria, indicators and indicators have been developed. Evaluation
of the educational content of the immersive environment at the stage of its
design and development, carried out with the help of psychological and
pedagogical methods, will allow the introduction of modern technologies into
the educational process, increase the effectiveness of the perception and

assimilation of educational material by students.

Key words: virtual reality, augmented reality, immersive learning
environments, educational content



