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UTI'POPUKAINUA MOOK:
OIIBIT PEAJIM3AIIMU UT'POBOT'O ITPHUJIOKEHU A

JH. Iluenes

HanuonansHbIN UCCIEI0BATEILCKUM
Tomckuil rocygapcTBeHHbIM yHUBEpcUTeT, ToMck, Poccus

B crathe 0003HaUEHBI TPOOIEMHBIE OCOOCHHOCTH TEXHOIOTHH O0Y4EHUsI MOCpe-
ctBoM MOOK. IlpennoxxeHo noBsliieHre kadectBa oopazoBanmst MOOK mocpeacTom
BHEJIPEHHSI B €r0 CTPYKTYPY MIPOBOrO HPHIIOKEHHS. PaccMOTpeHbl NPENnoChIIKA U
IUIAaHUpYeMble pe3ynbTathl. ONMUCaHbl TEKYIUH OIBIT, TEXHONOTHU U PsiJ PEIICHHH,
NPHUHATHIX B IIPOLIECCE PEATM3ALMH IIPOSKTA 110 pa3paboTKe UTPOBOTO IPHUIIOKEHUS IS
MOOK. 3anan nepedeHb pe3ynbTaTOB, OKUAAEMBIX TI0 OKOHUYAHHIO MPOEKTa pean3a-
nun urposoro moxyis anst MOOK o conmanbHON poOOTOTEXHUKE.

KiroueBbie cioBa: MOOK, obOpa3oBanue, urpodukanus, reiMudukanus, pazpa-
00TKa, HHPOPMAITOHHBIE TEXHOJIIOTHH.

GAMIFICATION OF MOOCS: EXPERIENCE
OF DEVELOPMENT GAME APPLICATIONS

D.I. Pivneyv

National Research Tomsk State University, Tomsk, Russia

The process of learning by MOOC has a number of problem points:

1) passivity of the listener in the process of information receipt that leads to the loss
of attention (student listens but does not hear);

2) low efficiency or total absence of tools for the development of practical skills
and systems thinking. Gamification can help to solve these problems.

Gamification is an approach that applies the methods, techniques and mechanics
inherent in games to solve non-game tasks used to increase motivation of the subject.
However, this is an experimental technology in MOOC and it has not any patterns to
follow at the moment. Gamification is not only aimed at involving people in the
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educational process, but also teaches students the skill to identify linkages between
systems, events and developments.

The learning MOOC outcomes depend on the level of self-organization and
motivation of the listener. The introduction of game mechanics with interactive objects
can provide information for passive perception by a user (in the case of video) and also
require immediate response. Thus, the amount of knowledge lost in the case of
distraction of the student is minimized.

The Department of Humanitarian Problems of Informatics of TSU initiated a
project to create a game module for MOOC about social robotics. This project is aimed
primarily at increasing the interactivity of the course, enhancing the student’s
motivation to learn and obtaining empirical experience in implementing interactive
technologies in the MOOC structure for future research and development of distance
learning technologies.

During the preparatory phase of the project we determined the structure of the plan
and the implementation of key technologies. Due to the fact that MOOC paradigm
implies a maximum coverage of the audience through a special online platform for
learning, the game module should work directly in the course structure on the Open
Edx, without extra additions to the platform, with the ability to integrate the application
with other LMS.

After the analysis of the technologies presented on the software market, we decided
to create the module on the Unreal Engine 4 technology. Subsequently it can be
exported to HTMLS5, which provides the opportunity of interaction on the vast majority
of modern devices (smartphones, tablets, PC) without the need to install additional
plugins, applications and programs.

This project is the first of its kind and it will bring a lot of information for analysis
and decision-making for improve the methodology of designing open online courses.

Key words: MOOC, education, gamification, development, IT.

Wnes mpenocTaBieHUsT KAYECTBEHHOTO 00pa30BaHUS IIHPOKAM MaccaM
JIONITOE BpeMsI Ka3allach HEBO3MOXKHON. HeBO3MOKHON TOTOMY, UTO 00IIIe-
CTBO HE 00J1a/1aI0 HEOOXOANMBIM YPOBHEM Pa3BUTHSI M PACHPOCTPAHECHUS
aKaJeMHUYECKX M TEXHUYECKUX METOIOJIOTUH; HE CYIIECTBOBAJIO MHTEP-
aKTHBHOTO (hopMata MpeIocTaBIeHUs HH()OPMAIIUI MHOTHM THICSIaM JTFO-
Jell B TIOHSITHON M YIOOHOW AJIs ayTuTOpHu (opme.

B xauectBe pemenus B 2010 r. Hayanu cBoe aktuBHOe pazBute MOOC
(massive open online course), ¥ K HACTOSIIEMY MOMEHTY OHH TIPEBPATHIIHCE B
YCTOMYMBBIH, MPU3HAHHBIHN TOJABIBIFOIIIM OONBITHHCTBOM TPEH/I.

OcHOBHasl TPYAHOCTh B MacCOBBIX Kypcax — 3TO OLIEHKa pe3yJbTaTOB
o0ydeHus. B yclnoBusaX TpaHCHAIWY 3HAHWN Ha MHOTOTBHICSYHYIO ayIHUTO-
PHIO TIPUXOIUTCS 00pamaThcsl K HOBBIM TEXHOJOTHMSIM W METOAAaM OICHKH
pe3yIbTaToB 00ydeHHs cirymareneil KypcoB. OMHAKO CYIIECTBYIOIINE Ba-
PHaHTHI, KaK MPaBUJIO, BBI3BIBAIOT y MPENoAaBaTesell HEKOTOPbIN CKENCHC.
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B xozne uccnenoBanuii, ocBemennsx Ha EBponeiickom cammute MOOK,
BBISIBJIEHO, YTO aBTOMATHYecKas IMpOBEpKa 3aJaHuil Kypca W B3aHMHOE
olleHMBaHUE (peer-assessment) HACTONBKO ke 3P PEeKTUBHEI, KaK U OIIEHKa
MIpEnoAaBaTeNsl MPH YCIOBHU TPABHIBHO CHOPMYIHPOBAHHBIX aBTOPOM
kypca kputepues [1. C. 28]. Takum 006pa3oM, MOKHO TOBOPHUTE O TOM, UTO
BHEJPEHNE TEXHOJOIMH OLEHUBAHUS MOTYHYEHHBIX 3HaHUH, OTIMYHBIX OT
TPaIUIHOHHBIX, HE TOJHKO UMEET IPABO Ha JKU3Hb, HO U CITOCOOHO ITOKa-
3bIBAaTh 3HAUUTENIbHBIE Pe3yNbTaThl. CBA3aHO 3TO B MEPBYIO OYEPEb C TEM,
yto aynutopuss MOOK no ymonyaHuio 3HakoMa ¢ COBpEMEHHBIMH TE€XHO-
JOTHSMHU XOTsS ObI Ha HavalmbHOM 0a30BOM YpOBHE, TaK Kak oOydeHHE B
TakoM Qopmare TpeOyeT B3aUMOACHCTBUS CO CTAIlMOHAPHBIMH JTHOO MO-
OnbHBIMU BeraucTHTENbHBIME cucTeMamu ([1K, mmanmersr, cMapTdoHb!),
U TpPUBBIKIA K IONYYCHUIO WH()OPMAIMU TOCPEICTBOM DSJICKTPOHHBIX
YCTPOMCTB.

['opu3oHTanpHOE OLIEHWBAHME PE3YNbTATOB (CIyLIATENb OLEHUBAET
CIIyIIaTens), SKCIEpTHas OICHKA, (UiZ-TeCThl, (PHHAIBHBIC MPOCKTH —
BCE OTH HMHCTPYMEHTHI (opmamusamuu pe3yiapbraroB MOOK mpu mpa-
BHJIBHOM COBMECTHOM WX MPHUMEHEHUH (POPMHUPYIOT KOMIUIEKCHYIO CH-
CTeMy OIleHKH 3HaHW W HaBBIKOB. Ho mporiecc o0y4eHUsT mOCPEICTBOM
MOOK B ero ximaccu4eckoM, COBPEMEHHOM BHIE MMEET ps IpoOieM-
HBIX OCOOCHHOCTEH.

[TaccuBHOCTE cITymaTesst B MPOIIECCe MOMYICHUS TEOPETHICCKON Oa3hl.
3HaunTenbHas YacTh MH(GOpManmuoHHoW meHHoctd MOOK 3aknmroueHa B
BracodopMaT, KOTOPEIA Ha MAHHBIA MOMEHT HE MPEIOCTaBISIET CO3IaTe-
JSIM Kypca KaKAX-JTH0O MHCTPYMEHTOB MHTEPAKTHBHOTO B3aMMOJCHCTBHS
co ciymrareneM. Pe3ynbraToM Takoro macCHBHOTO BOCHPHSTHS HH(OpMa-
LMY SABJISIETCS paccerBaHUe BHUMAaHUS (CTYJEHT CIIYIIAET, HO HE CIBILIUT),
YIOYIIEHU, U, KaK CJIeJICTBHE, MOHWKEHHE IEHHOCTH Kypca Kak JUIsl ciy-
maTessi, Tak U JJI aBTOPOB (XyXe pe3ylIbTaTUBHOCTh, MEHBIINMI MPOLIEHT
3aBEpILUBIINX KYpC).

Cnabast 2peKTUBHOCTh WM TOJHOE OTCYTCTBHE MHCTPYMEHTOB pa3-
BUTHS MPAKTUIECKIX HABBIKOB M CHCTEMHOTO MBIIUIeHHS. HecriocoOHOCTh
CITyIaTeNs IPUMEHUTh T€ I UHbIE 3HAHUS Ha MPAKTHKE.

TexHomoruen, crmocoOHOH B TOM WM MHOW Mepe (B 3aBHCHMOCTH OT
ucnonaenns) u36aBute MOOK 0T BBIICOMUCAHHBIX MPOOIIEM, MOXKET
CTaTh UTPO(HUKAIIHSL.

Urpoduxamms (reiiMuukanys) mpeacTaBiseT co0or Moaxo, MpumMe-
HAIOLIMI METOJbl, TEXHOJOTMM M MEXaHHKH, CBOMCTBEHHbIE UrpaM (Kak
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BUJIEOMTpaM, TaK U UTpaM KaK BUAY KyJIbTYPHOH UelIOBEHECKOH nesTemnb-
HOCTH B I1I€JIOM) JJIsl pellieH!s] HEUTPOBBIX 3a]1a4, MPUMEHSIEMBIX C IIEJIbI0
MOBBINIICHNAST MOTHBAIMKU cyObekTa AesrenbHocTH [2. C. 331]. OnHako Ha
TAHHBIA MOMEHT HTpO(HKAINs BBICTYNAET TONBKO B KaYeCTBE JKCIECPH-
MeHTanpHOH TexHonmornu B MOOK m He mMmeeT OOmMICTIpUHATOTO BHUIA
mpemocTaBiIeHus nHPopMauy U (yHKIMOHaNa. Mrpodukaris Hampasiie-
Ha HE TOJIHKO Ha BOBICUCHHE JIIOJCH B 00Opa3oBaTENbHBIN Mpolece, HO U
MIPUBUBACT OOYYArONIMMCSI HABBIK BBIIBICHHS CBS3EH MEXKIY CHCTEMaMH,
SIBIICHUSIMH U COOBITHSIMH, a TAKOKe TAeT MM OLEHKY [3].

Onnoit u3 xapakrepHbIx ocodeaHocTeit MOOK siBisieTcst 3aBUCHMOCTD
pe3yIbTaToOB OOYUYEHUsI OT ypPOBHS CAMOOPTaHHW3AIUN W MOTHBAIAU CITy-
marens. CoBpeMEHHBIE TEXHOJOTWH Pa3pabOTKU OHJIAWH-KYpPCOB ITO3BO-
JSIOT CO37aBaTh KOPOTKHE, WHTEPECHBIE, WH()OPMATUBHBIE POIUKH.
CrpyKTypa KypcOB 4acTo MoApa3yMeBaeT MOCTENIEHHOE OTKPBITUE TOCTYTIA
K MaTepuajaM Kypca. MIHBIMU cloBaMH, JenaeTcs BCE, YTOOBI CITyIIaTelb
HE MPECHITHIICA U HE HavaJl «IPOKJIMKHUBAThY» 3aJlaHus U BUaeo. BHenpenue
UTPOBBIX MEXaHWK C MHTEPAKTHBHBIMU OOBEKTAMH IIO3BOJISET HE TOIBKO
MPEAOCTaBIAT, MH(POPMAINIO ISl ITACCHBHOTO BOCIIPHUATHSI ITOJIH30BATE-
neM (Kak B cIydae ¢ BHICO), HO M HE3aMEeIITUTENFHO TpeOOBaTh OTBETHOM
peaknuu. Takum 00pa3oM, MUHUMH3HPYETCS. KOTUIECTBO 3HAHMUSI, YTEPSH-
HOTO B CITy4ae OTBIICUCHHS CIymIaTelns (mepexona GoKyca BHIMAHHS CITy-
IIaTels Ha MHOH 00BEKT).

Takum o6pazom, MOOK HUMEIOT IIHMPOKUH MPOCTOp A BHEAPEHUS
AIIEMEHTOB HWTPO(HKAINMK: OT MPaBHJI OICHUBAHHUS OTBETOB Ha (opyme
[4. C. 113] no BHegpeHUs B CTPYKTYPY Kypca IMOJHOLIEHHOIO MIPOBOIO
Monyna. OmmcaHne ombITa pa3paOOTKH M BHENPEHHS WTPOBBIX MOIyJeH
s MOOK B BHzie BHEIIHETr0 NPUIIOKEHUS KaK CPEId PYCCKO-, TaK U Cpe-
I aHTJIOSI3BIYHBIX aBTOPOB He OOHapyxkeHo. [loka cymiecTByeT JHIIb
OIIH TIPUMEP WCIONB30BAHMS IPHEMOB UTPOPUKAINN B BHJIC JOMOIHH-
TENFHBIX MPWIOKCHUN B Ka4eCTBE MHCTPYMEHTA IPEIOCTABICHUS HH(OP-
Marmu, MOOK «/HxeHepHas MeXaHUKa», pa3paboTaHHEIN B Y paibCckoM
(deneparpHOM yHHEBepcuTeTe. J[aHHBIN Kypc HCIIONB3YEeT HMHTCPAKTHBHBIC
CXEMBI LIS WILTIOCTPAU (PU3HIECKUX MPOIIECCOB H SBILIETCS CBOEOOpas-
HBIM «MOCTOMY» MEXIY CyXHMH CXEMaMH U PealbHBIM BHIIEO, YTO CIOCO0-
CTBYET CMEILEHUIO MOJENEN MBIIIJIEHUs CIylIaTeneld B CTOPOHY MpPaKTu-
YeCKOro MpUMEHEeHHsI 3HaHUH.

B nma6oparopuu rymanuTapHbex npobdinem uapopmatuku TI'Y nauImMA-
pOBaH MPOEKT IO CO3JAaHHIO WUTPOBOrO MOIYJS IS pa3padaThIBAEMOTo
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MOOK o conmanpHO# poOOTOTEXHWKE. J|aHHBIA MPOEKT HAIpaBICH B
MEPBYIO OYepeab HA MOBBILIEHHE MHTEPAKTHUBHOCTH Kypca, YCHUIIEHHE MO-
TUBAIlMA K OOYYCHHIO CITyIIaTeNel, MONydeHHe SMITUPUICCKOTO OITBITa
MPUMEHEHUs] UHTEPAaKTUBHBIX TeXHOoJoruil B crpykrype MOOK mns mo-
CHENYIOLIETO WCCIEAOBAHUSA W Pa3BUTHsS TEXHOJOTMM JUCTAHIIMOHHOTO
0o0yJeHusI.

[poexr pa3paboTKH HTPOBOTO MOYIIS pa3/iesicH Ha CICAYIOINE STAITBI:

JIOIPOM3BOACTBEHHEBIN — pa3paboTKa IJIaHa peai3aiy;

MIPOU3BOACTBEHHBIN — Pa3pabOTKa UTPOBOTO MPHIIOKCHHUS;

MOCTIIPON3BOJICTBEHHBI — COOp CTATUCTHUKU, OOpaTHOM CBS3H, TOXKe-
TaHWH, a TaKXKE UCTIPaBIICHNE U JOpab0TKa UTPOBOI'O MOITYJIS.

B mportecce mompon3BOACTBEHHOTO 3Tama OBUTH OMPEACTICHBI CTPYK-
Typa paboTHl, IUIAH W KIIOYEBHIE TEXHOJOTHH pealu3anud. B cBs3u ¢
TeM, uro mnapaaurma MOOK mnoapasymeBaeT MaKCUMaJbHBIA OXBaT
AyIUTOPUH UYepe3 CIeHHATH3UPOBAHHBIA TUIATGOPMBI OHJIAHH-00yIeHUS,
UTPOBOIM MOIYNb MOJKEH (DYHKIIMOHUPOBATH HEMOCPEICTBEHHO B CTPYK-
Type Kypca pasmemenHoro Ha Open Edx, 0e3 IOmOTHHTEIBHBIX
HAACTPOeK K IuIaTdgopMe, BO3MOXHOCTHIO WHTETPAllUU IIPIIIOKEHUS C
npyrumu LMS. [locne ananu3a cyniecTBYIOIIMX Ha PbIHKE TEXHOJIOTUH
OBLITO MPUHSATO PEIIeHHE O pearu3aliu Moyl Ha TexHomorun HTMLS,
MPENOCTABIISIIONIEH BO3MOXHOCTh B3aUMOJICHCTBHAS Ha MOJABIAIOIMIEM
OONIBIIMHCTBE COBPEMEHHBIX YCTPOHCTB (cMapTdoHax, mianmerax, [1K)
0e3 HEOOXOMUMOCTH YCTAaHOBKH IOMOJHHUTENBHBIX IIATHHOB, MPHIIOKE-
HUH U IPOTPaMM.

Jid cokpallleHuss CPOKOB pean3alli NpPOeKTa, ero CTOMMOCTH, a
Tak)Ke YIPOIIEHHs ITIPoIecca pealn3alud BBIOpaH TOTOBBIA «rpaduue-
CKUH IBYDKOK», KOTOPBIA B3sU1 Ha ce0sl pelieHne HU3KOYPOBHEBBIX TEX-
HUYeckux 3anay. [Ipu aHamuze CyHIECTBYIOIMX BapUaHTOB pacleHHBa-
JIUCh TaKW€ KPUTEPUH, KaK CTOUMOCTh, Ka4e€CTBO PEHIEpa, ONTUMHU3aLUs,
BO3MOYKHOCTh CKaJHMpPOBAHUA, MOJAEPKKA CO CTOPOHBI IPOWU3BOAMTEIS,
BO3MOKHOCTh co3nanue Omnma ma HTMLS, mammume crmocoba 3amaHus
UTPOBOM M OM3HEC-TIOTHKH, CIIOCOOOM, aTbTEPHATUBHBIM PYKOIHCHOMY
Koxy. B kadecTBe BO3MOXHBIX anbTepHATHB ObLTH BBIOpaHBl Unity3d,
Unreal Engine 4.

[To uToram cpaBHEHMSI U IPOBEPKU HA COOTBETCTBHE YKA3aHHBIM KpH-
TEpHUsM B KAUeCTBE TEXHOIOTUH LIS Pa3pabOTKU TAaHHOTO MPOEKTa BHIOPaH
Unreal Engine 4 BBHIY IPEBOCXONICTBA IO BCEM yKa3aHHBIM KPHUTECPHSIM,
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BKITIOYAsl HAIMYHE BCTPOSHHOM TTONICPIKKU CHCTEMBI BU3YaJIbHOTO CKPHII-
TOBaHUS IIOCPEICTBOM CHCTEMEI blueprint.

B kagectBe 0a30BOif UTPOBOM MEXaHUKH ISl TAHHOTO KOHKPETHOTO
MPOEKTa OMpeIeieHa HTPOBas MEXaHNKa «KIaCCHUECKOTO KBECTa, TaK KaK
OHA SIBJISICTCSI HHTYUTHBHO TOHITHON W 3HAKOMOW IIMPOKOU ayTUTOPHH M,
KaK CJIEJCTBHE, MUHUMU3HUPYET CTPecC OT HOBOHM cpembl odyuenms. [Ipo-
JOJDKUTENIFHOCTh UTPOBOU CeCCHH orpaHudeHa 10 10 MuH.

B mporecce mpopa®oTKu CTPYKTYPHI UTPOBBIX JIOKALIWH M MOBEICHUS
UTPOBOU Kamepbl, B LEIIX COKpaIleHMs TPeOOBaHUI K BBHIYMCIUTEIHHOM
MOIIIHOCTH YCTPOMCTB CITymIaTenei, a TakkKe MX HHTCPHET-COCANHEHHUIO,
HA TAaHHBIA MOMEHT TIPHHSATHI CICIYIOMINE PEIICHUS:

UcnonezoBanne 2D — urpoBsIe JTOKauu peann3yrores B 3D, omHaxko, B
[ENTX YKOHOMHUHU PECYPCOB, PEIICHO CTHIIN30BATh WTPOBHIC JIOKAIIUH IO
My3eHHbIe CTCHJIBI, YTO MPUBENIO K 3aIOHCHHUIO 3HAYUTEIHHON YacTH BH-
Mol obmacti 2D-n3obpaxkenueM. OOBEMHOCTE COXpaHSETCS 3a CUET
OTAETBHBIX 3D-371eMEHTOB U TepCOHAKEH.

«byradopckoe 3D» — BeIOpaHHas WrpoBas MEXaHWKa IMOApPa3yMeBacT
CTaTUYHOCTH KaMEpHl, YTO MO3BOJIMIIO OTCEYh 3HAYUTENBHYIO YacTh ITOJIH-
roHOB 3D 00BEKTOB, HE BHIMMEIX TTOJIE30BATEIIO.

Kpome Toro, B mporiecce peann3ay UTPOBOr0 MOAYIS OyIeT ompobo-
BaHa TEXHOJIOTHS BHEAPEHUS CTOPOHHETO MPHUIOKEHHS B CTPYKTYpy MO-
OK na texnomornn HTMLS na miatpopme Edx.

[To 3aBepmreHNIO MPOEKTa TUIAHUPYIOTCS CIESTYIONINE PE3YIbTATHL:

— texuonorus BHeapernst HTMLS snementoB B matgopmy Edx;

— oT4eT 00 OTHOIIEHUH MOJb30BaTENel K HTPOBOMY MOIYIIO B CTPYK-
type MOOK;

— OTYET O HapaOOTaHHOM OITBITE Pa3pabOTKH UTPOBOTO HPHIIOKECHUS
st MOOK ¢ 0030poM yIayHBIX W HEYNAYHBIX PEHICHUH, a TaKkKe PeKo-
MEHIAIHUAMH [UTS TIOCIEIYIOMIEr0 pa3BUTHSI JTAHHOTO HATIPABIICHHUS;

— TOTOBas JIOTWKA peamu3aluy 0a30BOi MEXaHWKH Ha CHCTEME
blueprint 8 Unreal Engine 4, mone3Ho# Ui yIPOIIEHHUS MOCICAYIOIINX
MIPOCKTOB B 3TOM HaIPaBICHHH.

U3 BEIIeCcKa3aHHOTO CIEAyeT, YTO TAHHEBIA MMPOCKT SIBISIETCS IEPBEIM B
CBOEM pOJie W TPHHECET MHOXKECTBO MH()OPMALIUH [UIS aHAIN3a W MPUHS-
THS PEIICHUH COBEPIICHCTBOBAHUS METONOJOTHH IPOSKTHPOBAHUS OT-
KPBITBIX OHJIAHH-KYpPCOB.
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