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Annotation. Scientific research in the field of professional education in the arts
field shows rather limited training technologies for adaptation to public stage
performance. For the most part, they touch upon the theory and practice of creative
psychology, and in the real situation of training are concentrated in individual classroom
practice with the absence of an auditorium. The conducted research shows the
effectiveness of soft skills development in the situation of public concert performance of
an artist on stage with the help of professionally oriented module of audio-visual
immersive content for work in AR software. This was made possible by the
combination of the situational module of the Virtual Auditorium (VA) Virtual Concert
Hall incorporated into the AR technology framework, which provided the maximum
necessary auditory learning accessibility, repeatability, variability and, ultimately, the
formation of a professionally orientated systematic public concert performance skill of
the product user. The study has shown that 1) the application of a simulator-type
module of a virtual VA audience (Concert Hall) with the help of augmented reality
glasses (AR glasses) contributes to the effective consolidation of stage performance
skills, facilitates adaptation to the conditions of real stage practice; 2) the developed
dynamic 3D content moves the reference point of the solution of this problem from the
field of personality psychology to the immersive audiovisual space of public
performance at the educational stage of art programs preparation. The development of
this module is aimed at creating an application with new characteristics available for a
wide range of devices: computers, smartphones, tablets, VR for use by participants of
the educational process of arts direction.

Keywords: augmented reality; AR framework; hybrid education; AR
technologies in the arts; 3D model.

Introduction
Artistic adaptation to stage performance is an important process that helps
students prepare for a successful performance in front of an audience. Preparation for a
stage performance includes: the student's thorough study of the performance program,
which consists of the musical works, their scores [2] and supplementary materials to be
performed for the public. One of the most important prerequisites for a successful
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performance by a professional artist is prior familiarisation and rehearsal of the concert
programs at the performance venue, which is usually a concert hall. We conducted a
review of published research material in the field of educational technology presented in
conjunction with augmented and reality tools and programs. The analysis of the
published results of the scientific problem (Palmarini, R., 2018), (Raul Masu, 2020),
(BC Biermann, 2018), (Aitamurto, T., 2018), (Kuo-En Chang, 2014) under
consideration enabled us to reconsider the solution to the educational task of adapting to
public performance. We conducted an experimental study with the use of augmented
reality AR software and created content module of a virtual audience in the form of a
concert hall.
Back ground

Traditionally, the problem of adaptation to the student's stage performance was
conducted in the conditions of a real concert hall in the university and city buildings.
This practice had a number of technical and emotional-psychological drawbacks. The
main disadvantage of one hall for all students was the limited rehearsal time and the
number of appearances on stage, which was minimised. In addition, even in these real
conditions it was not possible to fill the hall with real spectators, applause, and all that
we call the lively atmosphere of the concert stage and hall. We hypothesised that the use
of a new hybrid AR technology and a virtual concert hall auditorium module would be
effective if it helped us to develop the skill of student adaptation to a concert
performance at the preparatory stage of training in the classroom. The developed 3D
module of the Concert Hall, as AR content, reproduces the effect of going out and
performing on stage, immersion in the atmosphere of the concert hall through the
visualisation of the space with its content components represented in the form of objects
surrounding the artist: curtain, piano, auditorium with rows of seats, the effect of the
sound of the live presence of the audience, applause during the performance.

Materials and Methods

The published series of scientific papers on the problem of the application of AR
technology that we are studying shows the development trends in general education,
industry, production, games and show business (Papagiannis, H., 2009), (Narges
Ashtari,2020), (Yue Yin,2023), ( Hincapie, M., 2021), (Bermejo, B.,2023). In the
sphere of higher education, this technology is actively present in the fields of medicine
and technical specialities, where we find the research focus not only on learning, but
also on teaching. Thus, we can speak of an under-researched segment of the application
of immersive AR technologies in relation to artistic specialities in higher education.

Internet connection was used to work with the AR framework. AR functionality is
supported by a multilingual package. According to the type of supported content of the
program module, we used operations to study the structure of 3D objects of the
augmented reality module. This method allows you to interact with the model: zoom,
move; use interactive animation, select objects, work through them as a whole and step
by step, determine the correctness of actions, at any time you can stop the process
completely or pause for more detailed study. The server is used to store the content. The
system of caching the contents of the model allows to save user traffic and time of
loading the site and objects.

Results
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The evaluation of the obtained results was carried out according to two indicators:
external (observation, description, analysis, synthesis, statistics) and internal (level of
accessibility of the applied technology, level of acquired skills of adaptation to the hall,
environmental friendliness of the proposed technology, presence of positive and
negative factors). The positive fixed effect of the use of the AR technology was the
change of the focus of attention from the distracting stress factors (the student's internal
excitement, extraneous movements, visual and sound effects and noises of the
auditorium) to the internal focus of the student performer himself, the elimination of the
contradictions of the stage performance aimed at the main task of the performance: the
disclosure of the expressive means of the concert program. Besides, the participants of
the experiment defined the gained experience as useful and the formed skill as
professionally necessary. The limiting factor of the proposed technology was the need
to allocate the resource of training time for instructing the participants of the
experiment, as well as the time of getting used to the device. In our opinion, it is also
necessary to take into account the time factor of direct use of the AR glasses with the
concert hall module, which does not exceed the time of preliminary instruction and
direct stage performance.

The augmented reality module transforms and completes the reality surrounding
the audience with the necessary missing objects, creating a qualitatively new mixed
reality content in the arts. In the process of such training, a number of creative and
emotional-psychological tasks are achieved, including the presence of confidence and
comfort in performing the program. During the immersive performance experience
using AR, the student navigates the spatial layout, gets used to the acoustic
characteristics and visual configuration of the auditorium. The rehearsal process of
immersion allows an emotional performance connection to be established with the hall,
freedom of movement corrects the management of breathing and associated stage
excitement. All this allows the images and meanings inherent in the performance
program to be conveyed freely.

Discussion and Conclusion

This study was conducted in the mode of classroom studio sessions in the
educational process for students of music and performing arts specialities (Chamber
Vocal training), with the physical participation of students and piano concertmaster. We
applied the design method of developing a concert hall 3D module, with the inclusion
of virtual visual objects of the stage and hall, combined with augmented sound effects
of a virtual auditorium. We proposed to combine the immersion method using AR
glasses technology and its accompanying computer software with the real sound of the
piano accompaniment and the direct performance of the vocal program by the student.
Such a combination of the real performance of the vocal program while the student
sings with physical and intellectual strain, the real perception of playing the piano
physically present in the audience, combined with the technology of the extended
module of the concert hall, created a fundamentally new experience of forming the skill
of adapting to stage performance.

We carried out measurements during the 8 weeks of the inter-rating period of the
academic term, as well as in preparation for stage exams. In order to determine the
effectiveness of using AR technology and the corresponding content module, we
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proposed to measure the characteristics of the formed professional skill of stage
adaptation on a five-point scale, according to the following criteria (Table 1): 1. the
level of stiffness of movements (MS); 2. the number of technical errors of the musical
text (TE); 3. the degree of emotional excitement (EE); 4. the degree of psychological
and muscular tension (PMT). Thus, the following changes were recorded in the
mentioned experimental period:

1. the level of movement stiffness decreased from 5 to 0.9;

2. the number of technical errors of the musical text showed reduction from 5 to
1.5;

3. the level of emotional excitement decreased from 5 to 1,

4. the level of psychological and muscular tension decreased from 4.5 to 0.5
points respectively.

Table 1 — Formed professional skills of stage adaptation (communicative)

criteria | before the after the
experiment experiment
1 | MS 5 0.9
2 | TE 5 1.5
3 | EE 5 1.0
4 | PMT 4,5 0.5

At the same time we measured the following characteristics (Table 2): a) the level
of comfort and musical-artistic freedom during the performance of the stage program
(CMAF); b) the level of creative communication of the artist with the audience (CC); c)
the level of immersion (I) in the harmonisation of space in the creative expression of the
program (transfer of semantic expressiveness and images). Our measurements show a
significant increase in the following characteristics:

a) an increase from 0 to 4.9 on a five-point scale;

b) an intensive index of free communication with the audience during the
performance from 2 to 5;

c) a significant increase in the level of immersion in the situation of the concert
hall and the effective transfer of images and semantic content of the program, which we
evaluate on a scale from 0 to 5.
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Table 2 — Formed professional skills of stage adaptation
(emotional, psychological)

characteristics before the after the
experiment experiment
a | CMAF 0 4.9
b | CC 2 5
c || 0 5

The positive motivation of the performance was supported by the sound track of
the applause of the virtual audience and the silence in the hall during the performance.

In general, we find that the use of the proposed technology to develop and consolidate
the professional skill of stage performance achieves a significant learning effect.
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Bopdosomeera O.B.
TOJIBIKTBIPBIJIFAH HIBIH/IBIK BUPTYAJI1IbI KOHIIEPT 3AJIbI
MOAYJI: OHEPAEI'lI TNBPUATI BIJIIM BEPY TEXHOJOI'MSAJIAPBI

AnaaTna. OHep cajlachlHIAFrbl KOCINTIK OuTiM Oepy cajlachIHIAFrbl FHUIBIMU
3epTTeysiep KOFaMIBIK CaxXHaJbIK KOWBUIBIMFA OediMIenyre MalbIHABIKTHIH Oipriama
MIEKTEeYJII  TEXHOJOTHsUIaphlH  Kepcereni. KeOiHece omap  MIBIFAPMAIIBUIBIK
TICUXOJIOTHSICBIHBIH TEOPHUSICHI MEH TOKIpHOeciHe ocep eTell »OHE HaKThl OKY
KarJabplHIa ayauTopusi OoJIMaraH Ke3/lIe JKEKe ayauTOPHSUIBIK — Toxipubene
moFbIpianasl. JKypriziiren 3eprreyiaep AR OarmapiamMaibiK dKacaKTaMachlHIA dKYMBIC
icTeyre apHaJfaH ayJAHMOBU3YAJIJbl WMMEPCHUBTI KOHTEHTTIH KOCIOM OaFbITTalFaH
MOJyJIiH TalJalaHa OTBIPBII, CaxHajga OPTICTIH KOMIIUIIKKE apHaJFaH KOHIIEPTTIK
KOMBLIBIM JKaFJalbIH/Ia KYMCAK JIaFablIapIbl JaMBITYABIH THIMAUIITH KepceTeai. by
AR TeXHOJIOTHSCHIHBIH KYPBUIBIMBIHA KIPETiH BUPTYaIJbl KOHLEPT 3aJIbIHBIH
CUTYalMSUTBIK MOJYJIIH OIpIKTIPYIIH apKachlHIa MYMKIH OOJbl, OJ OKBITYABIH
MaKCUMaJJIbl KaKETTI €CTy KOJDKETIMIUINH, KaWTaJaHFBIIITHIFBIH, ©3repMeuliria
JKOHE, CaMbINl KEITCeH I, KAIBIIITaCTHIPYAbl KaMTaMachl3 €TTI. MaijadaHylIbl eHIMIH/Ie
KOMIIUTIKKE apHaJFaH KOHIIEPTTI OpPBIHIAAYIbIH KOciOU OarbITTalFaH >KYHeNl JaFIbIChI.
3eprTey KopceTKeH IeH, 1) TONBIKTBIPhUFaH MIBIHIBIK Ke3uiaipiktepid (AR ke3inmipiri)
naiijanana  OTBIPBIN,  KOHHEPTTIK  3amabiH  (KoHmept — 3aibl) — BUPTyasbl
ayTUTOPUSCHIHBIH CUMYJSIUSUIBIK MOJIYJIIH MaifanaHy CaXHAJIbIK OPBIHIAYIIBIIBIK
JaFaplIapael  TUIMAL OEKITyre bIKMad eTell JKOHE HAaKThl CaxHANBIK TXKipude
JKarainapeiHa OeHiMIeny i )KeHUIAeTeal; 2) a3ipieHreH AuHaMuKainbik 3D Ma3MyHbI
OCbl MOCeJeH1 IemyaiH OacTamKel HYKTECIH TYJIFa TICUXOJIOTHUSCH cajachlHAH
KOpKeMIIK OarnapiamManapibl JalbIHAAyAbIH OLTiM Oepy Ke3eHiH/ae KOMIILUTIK alablHIa
COUNeyIH MMMEPCHUBTI ayIuOBU3Yalbl KEHICTIMHE >KBUDKBITaAbl. bynm momxymbai
o3ipey KOpKeMJIK OarbITTaFbl OKY YJepiciHe KaTbICYIIbUIAPJbIH MaiJanaHybl YIIiH
KYPBUIFBUTIAPABIH KEH ayKbIMbI: KOMIIbIOTEpIEep, cMapThoHaap, mianmerrep, VR yuix
KOJDKETIMJI1 J)KaHa cunaTTaManapbl 6ap KOCHIMIIIAHBI KypyFa OaFbITTajIFaH.
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Kiar ce3gep: TOJNBIKTBIpBUTFaH MIBIHABIK; AR mexOepi; rubpunri Outim Oepy;
eneperi AR Texnonorusuiapsl, 3D Monens.

Bopgoaomeesa O.B.

MOAYJIb BUPTYAJIBHOI'O KOHHEPTHOI'O 3AJIA B
JOMOJHEHHOM PEAJIBHOCTH: TUBPUIHBIE OBPA3OBATEJIBHBIE
TEXHOJIOI'MU B UCKYCCTBE

AnHoTanusi. Hayunele wuccnenoBanus B o0sacTd  1po(heCcCHOHAIBLHOIO
oOpa3oBaHusi B c¢epe HCKycCTBAa JAEMOHCTPUPYIOT JOCTaTOYHO OrpaHUYEHHbBIE
TEXHOJIOTUU MOJATOTOBKHU K aJaNTaluu K MyOJUYHOMY CIIEHMYECKOMY BBICTYILIEHHIO. B
OOJIBIIMHCTBE CBOEM OHM 3aTPAaruBalOT TEOPUIO U NMPAKTUKY IICUXOJIOTMH TBOPUYECTBA, a
B pealbHOM cUTyaluu OOY4YEeHHs COCPEJOTOYEHbl B HMHAMBHUAYAJIbHOM ayIuTOPHON
MIpaKTHKE IPU OTCYTCTBUH 3pUTENIbHOTO 3a1a. [[poBeeHHOe ucciiejoBaHne TOKa3bIBAET
spdextuBHOCT, pa3BuTHs soft skills B curyauum myOIM4YHOrO KOHIIEPTHOTO
BBICTYIUICHUS apTHCTa Ha CIEHE C MOMOILIbI0 MpodeccnoHaTbHO-OPUEHTHPOBAHHOTO
MOMYJI ayAMOBH3yalbHOTO HMMEPCHUBHOTO KOHTEHTA Uil pabdOThl B IPOrpaMMHOM
obecneueHnn AR. DTO cTasio BO3MOXKHBIM Ojarofaps COYETAHMIO CUTYallHOHHOIO
MOJyJIsl BUPTyaJIbHOTO KOHIEpTHOTO 3ayma Virtual Auditorium (VA), BKIIOYEHHOTO B
CTpyKTYypy AR-TexHonoruu, 4To OOECHeYymiIo0 MaKCUMallbHO  HEOO0XOAMMYIO
ayUabHYI0 JOCTYMHOCTh OOYy4€HHUs, MOBTOPSIEMOCTh, BAPUATUBHOCTh U, B KOHEYHOM
utore, ¢GopMupoBaHHe MPO(HECCHOHATLHO OPUEHTUPOBAHHOTO CHCTEMATUYECKOTO
HaBbIKa MMYyOJUYHOIO KOHIIEPTHOTO BBICTYIUIGHHS Yy TOJb30BaTENd MPOAYKTA.
UccnenoBanue mnokazano, 4To 1) NpuUMEHEHHE MOIYAS CHUMYISLHUOHHOTO THIA
BUpTyasnbHOU ayautopun BA (KoHmepTtHoro 3ama) ¢ moMoIIbi0 OYKOB JIOTIOJHEHHOMN
peanbHOCTH (AR-0ukOB) cmocoOcTByeT H>(PGHEKTHBHOMY 3aKPEIUICHHIO HABHIKOB
CIIEHMYECKOTO  BBICTYIUICHHs, OOJeryaer aJanTaluio K YCJIOBHUSIM  pealibHOM
CIIEHUYECKOM TPaKTUKH; 2) pa3paboTaHHBI JUHAMHYECKHH 3D-KOHTEHT MEPEHOCUT
TOYKY OTCUeTa pelIeHUs JaHHOW 3aJaud U3 O0JIACTU TCUXOJOTMHM JIMYHOCTH B
MMMEPCHBHOE ayJAMOBH3yalbHOE MPOCTPAHCTBO IMYOJIMYHOTO BBICTYILUICHUS Ha
o0pa3oBaTeIbHOM JTarne MOJArOTOBKU XYIO0’KECTBEHHBIX Hporpamm. Paspabotka
JAHHOTO MOJYJIsl HAaIlpaBJ€HA Ha CO3/IaHHE MPUIIOKEHHS C HOBBIMHU XapaKTEpUCTUKaMU,
JOCTYITHOTO JJIi IIMPOKOTO CHEKTpa YCTPOWCTB: KOMIIBIOTEPOB, CMapT(OHOB,
aHmeToB, VR 118 ucnonb3oBaHUs ydacTHUKaMH 0Opa3oBaTeNbHOrO Ipolecca
XYJI0’KECTBEHHOTO HaIlpaBJICHUSI.

KiloueBble cioBa: J0MoONHEHHas peanbHOCTh; AR-(dpeiiMmBopk; rubdpumHoe
oOpazoBanue; AR-texHonoruu B uckycctse; 3D-monenp.
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