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B uccnepoBaHuM aHanM3MpyeTca BAUAHME CTPYKTYPUPOBaHHOM
MeTOA0J1I0rUM KOHTPACTHOro 30HUpoBaHuA HSB Ha npouecc npuHATUA
pelueHmii B 06n1acTu UBETOBOro AU3aiHa cTyaeHTamMu 6akanaBpuara
no cneyuanbHocTam «Lindposbie mepna» n «Mpaduyeckuit AnsaiH».
B pe3ynbraTe npUMeHEHUA KBa3UIKCNEPMMEHTANbHOIO AU3aiiHa
«A0-M0oCne» B TeYeHUe WeCTH ceMecTPoB (KONIMYECTBO YHaCTHUKOB ~
100) Habniopanock 3HauUTENbHOE YyYLIeHWe B 061aCTH LIBETOBO
rapMoOHUK, YNpaBJIeHUA KOHTPACTOM U TEXHMYECKOTO MCNOJIHEHUA.
MonyyeHHble AaHHbIE NOATBEPMKAAIOT, YTO KOHTPACTHOE 30HUpPOBaHNe
no mopenu HSB aBnseTca Bocnpoussoaumon yuebHon Mogensio,
06beanHAIoLe TEXHUYECKYIO TOYHOCTb U TNY6UHY BOCTPUATHA
o6nactu yudposoro gusaiiHa.

KnioueBble cnosa: metoponorusa uudposoro LBeTa; KOHTpacTHoe
30HuUpoBaHue no HSB; o6yyeHne BU3yanbHOMY AU3aifHY; MyNbTUME-
AVAHBIA AU3aIH; TeopuA uBeTa. /

This study examines the impact of a structured HSB contrast zoning
methodology on undergraduate digital media and graphic design
students’ color decision-making. Using a quasi-experimental pre-
post design across six semesters (n~100), results demonstrated
significant gains in color harmony, contrast control, and technical
execution. Students also developed stronger design reasoning

and creative autonomy. Findings support HSB contrast zoning as a
replicable instructional framework bridging technical precision and
perceptual depth in digital design education.

Keywords: digital color methodology; HSB contrast zoning; visual
design instruction; multimedia design; color theory.

KoHTpacTHoe 30HMpoBaHue no moaenu HSB B 06yueHun
umdposomy usety / HSB-Contrast Zoning in Digital
Color Instruction
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Beepenue

LiBeT — 370 HeyTo Gonbluee, YeM NPOCTO BU3yaNbHOE AB-
JIeHUe; OH BbICTYNaeT B KayecTBe NepLenTUBHOrO, 3MO-
LMOHANBHOrO U CUMBONIMYECKOTO A3bIKA, HEOTbEMIEMOM
YaCTW Xy[0XKECTBEHHOI NPAKTUKK, HAYYHbIX UCCNef0Ba-
HUI 1 KyNbTYPHO KOMMYHUMKaLUMK. cTopuyeckm K uBety
NOLAXOA[MIMN KaK C PU3NYECKOIA, TaK M C IMIUPUYECKON
TOYeK 3peHna — OT PaHHUX MPUMEPOB ero UCMNoNb30BaHUA

B MCKYCCTBE A0 OCHOBOMONAratlLuX TeOPUi, ONMCbIBalo-
LWMX ONTUYECKWE U NEpPLENTUBHbIE aCNeKTbl LBeTa. ITu e
nepcneKTUBbI — HayYHas U CyObEKTUBHAA — HA NPOTAXEHUY
BEKOB (POPMUPOBANM AUCKYPC O LiBeTe U ero Bu3yanbHoM
3HaueHuu (van Leeuwen, 2011). B XX Beke Takue neparoru,
kak Mo3zed Anbbepc, BONNOTUAN 3TH MAeH B Nefarornyeckyio
NPaKTUKY, CAENAB aKLEHT Ha OMbITHO-3KCNEepPUMEHTaNbHOM
00y4YeHUN Npu NOMOLLW HEMOCPEACTBEHHOTO B3aUMOAEIA-
CTBMSA C MUFMEHTOM, NOBEPXHOCTbIO U B3aUMOCBA3AHHLIMU
uBeToBbIMU 3ppekTammn. B pamkax 3Toit TpafMLMOHHOIA Na-
paaurmMbl 0by4YeHne TEOPUM LiBETA ONWUPANOCh HA TAaKTUNbHbIE
3KCNEepPUMEHTLI U NepLEenTUBHOE HabnofieHe, cnocobCTBYs
WHTYUTUBHOMY NOHUMAHMIO Yepe3 HeaBTOMaTU3UPOBaHHble
npouecchl (Albers, 2006).

Mepexon OT aHanoroBbIx K LMGPOBLIM HOCUTENAM Kap-
LMHaNbHO M3MEHUN 3Ty 06NnacTb UcCnefoBaHusA. B cospe-
MEHHbIX CPeAax An3anHa LBET MOLENNPYETCA C NOMOLLbIO
4MCnoBbIX cUCTeM, Takux kak RGB, CMYK u HSB, B koTopbix
OTTEHOK, HaChILWEHHOCTb U APKOCTb OMpeAenaTca napame-
TPUYECKMMU 3HAYEHUAMM, @ He PU3NYECKUMU CBOCTBAMMY
maTtepuanos. L|BeT, Korfa-To orpaHuYeHHbIA MaTepuanbHbl-
MU paMKamu, CTan MOAYJbHbIM, BOCMPOU3BOAMMbIM U ONTU-
MW3UPOBAHHBIM A5 IKPAHHBIX NPUNOKEHUI U 0becneyeHus
kpoccnnatdopmeHHoi cornacoBaHHocTn (Kress & van
Leeuwen, 2006). XoTs LuUdpoBbIe UHCTPYMEHTLI 0becneyu-
BaloT GecrpeLefeHTHYI0 TOYHOCTb U TMOKOCTb, OHK TaKke
CO3A3l0T ONpefeNeHHble nefarornyeckue npodnemsl. Ab-
CTPaKTHbIW XapaKTep LMMpPOBbIX UHTEP(EICOB MOXeT 0TAa-
NATb YYaLWMXCA OT BOCNPUATUA HA YPOBHE YYBCTB U NOHUMa-
HUS B3aWMOCBA3EN, YTO 3a4aCTyI0 NPUBOANT K NPUMEHEHMIO
MeTofia Npo6 1 o0WKUGOK UM K MCNONb30BAHUIO CTAHAAPTHBIX
nanuTp BMECTO 0CO3HAHHOTO NOAXOAA K BbIGOPY LiBETa.

Mockonbky 0byyeHne MynbTUMEAMUA U Tpaduyeckomy
An3aliHy BCe Yallye OCyILecTBAAETCA B paMKax NoNHO-

CTbto LM POBbLIX PAbOYUX NPOLECCOB, BOSHUKAET BaXHbIi
nefiarornyecKnii BONpOC: Kak npenojasaHue Teopum LiseTa
MOXeT aAanTUpPOBaTbCA K KOMNbIOTEPHOI Cpefie, COXpPaHMB
NPy 3TOM r1y6UHY BOCNPUATUSA, KOTHUTUBHYIO CTPYKTYPY

1 TBOpYecKylo cBoboay? B faHHOM uccnepoBaHum paccma-
TpMBaeTCA 3Ta Npobaema nyTem aHann3a NefarornyecKoro
3¢ dekTa nepexoaa OT PyYHOro K CTPYKTYPUPOBAHHOMY
u1cdpoBomy 0by4EHMIO TEOPUM LiBETA B paMKax y4ebHoI
nporpammsl no rpatuyeckomy An3saiiny.

B yacTHoCTY, B pamMKax 1ccnefoBaHMa paccmMaTpusaeTca
MeTOA0/I0TMA, OCHOBAHHAA Ha KOHTPACTHOM 30HMPOBaHUM
no moaenu HSB, koTopas No3BonsfeT CUCTeMATU3NPOBATh Bbl-
00p LBETOBbIX PeWEHU NOCPEACTBOM LieNeHanpaBneHHO
MOJYNALWM 30H APKOCTM 1 HacklWeHHOCTH. B xope nccnepo-
BaHWA U3y4aeTcs, KaK 3TOT CTPYKTYPMPOBaHHbIN LMPPOBON
NOAXOA BAMAET Ha TEXHUYECKMNE HABbIKU CTYAEHTOB, UX CMO-
COGHOCTb K iU3aIAHEPCKOMY MBILINIEHUIO U METAKOTHUTUBHOE
pa3BMTHE Ha NPOTAXKEHWUM LWECTU CEMECTPOB BHEPEHUA.
Mpwn 3TOM flenaetca NonbITKAa COEANHUTL YCTOABILNECA NMPUH-
LMNbl TEOPUN LiBETA C NPAKTUYECKUMU TpebOBAHUAMY COBpe-
MeHHOro 06pa3oBaHus B 061acT LUPoBOro An3saiiHa.

WUccnepoBatenbckue BONPOCHI M runoTesbl
B ocHoBe faHHOro MccneaoBaHuMsA NeXaT cnefyiolyme uccne-
[0BaTe/IbCKME BONPOCHI:

Bonpoc 1. Hackonbko usetosas mogens HSB cnoco6-
CTBYET Y/IYYLIEHWIO HABbIKOB YNPABNEHUA KOHTPACTOM,
LUBETOBOW rApMOHUM U TEXHUYECKOTO UCMONHEHUA Y yya-
LWUXCA NPU CPAaBHEHUM 3alaHNIA, BLIMONHEHHbIX 1O U nocne
BHeApeHus meTofa?

Bonpoc 2. Kakum 06pa3om cTpyKTypupoBaHHas undpo-
Bas METOJ0/10rMs CNOCOBCTBYET PA3BUTUIO METAKOTHUTUB-
HbIX KOMNETEHUUM, B YaCTHOCTH HABbIKOB MIAHUPOBAHMUS,
KOHTPOJIS U CAMOOLLEHKM NP pelleHnn An3aHepcKux
3aflay, CBA3aHHbIX C LUBETOM?

Bonpoc 3. Kakum 06pa3om gaHHas meTogonorus
Cnoco6CTBYeT Pa3BUTMIO TBOPYECKON CAMOCTOATENBHOCTH
U NPUHATUIO CTPATErMYeCKMUX pelleHuit B 061acTu LUBETOBOrO
PeLIeHNs, YTO HAXOAUT OTPaXKEHUE B PaboTax CTYLEHTOB
1 HabNAeHNUAX B MACTEPCKONA?

Ha ocHoBe TeopeTuyeckux 0CHoB 0by4YeHUs LIBETOBO-

My BOCMPUATUIO, KOTHUTUBHON 06PabOTKM MHOPMaL UK



Introduction

Color is more than a visual phenomenon; it functions as a percep-
tual, emotional, and symbolic language embedded within artistic
practice, scientific inquiry, and cultural communication. Histori-
cally, color has been approached through both physical and experi-
ential lenses, from early material applications in art to foundation-
al theories that articulated the optical and perceptual dimensions
of color. These dual perspectives - scientific and subjective — have
shaped centuries of discourse on color and visual meaning (van
Leeuwen, 2011). In the twentieth century, educators such as Josef
Albers translated these ideas into pedagogical practice, emphasiz-
ing experiential learning through direct interaction with pigment,
surface, and relational color effects. Within this traditional para-
digm, color theory education relied on tactile experimentation and
perceptual observation, fostering intuitive understanding through
manual processes (Albers, 2006).

The transition from analogue to digital media has fundamen-
tally reshaped this landscape. Contemporary design environments
construct color through numerical systems such as RGB, CMYK,
and HSB, where hue, saturation, and brightness are defined by

1 AM3aiHepcKoro o6pazoBaHus Gbian ChopMynUpPOBaHbI
clefylowmue runoTessbl:
1. Nokasatenu no kputeputo «KoHTpacT» nocne Bmela-
TeNbCTBa OyAyT 3HAYMTENbHO BbillE, YEM 10 BMELATENLCTBA.
2. Noka3sartenu no kputeputo «LiBetoas rapmo-
HUs» NOC/e BMEeLWaTeNbCTBa OYAYT 3HAUUTENBHO BbILLE,
YeM [10 BMelaTeNbCTBa.
3. MNokasatenu no KpuTeputo «TeXHUYECKOE UCMOSIHE-
HUEe» NoC/ne BMeLaTenbCTBa OYAYT 3HAYUTENBHO BbILLE,
YeM [10 BMelaTeNbCTBa.
4. 06wme pe3ynbTaThl NO WKaNE OLEHKU NPOLEMOHCTPU-
pytoT BbicOKkMit KoadduuneHT acddekTa (d KoaHa > 0,80)
B N0J1b3y Pe3y/IbTaToOB NOC/E BMELWaTENbCTBA.

Bknap nccneposanus
Bknap gaHHOro uccnefoBaHusa COCTOMT U3 Tpex acneKTos.
Bo-nepBblx, B HEM YCTAHOBNEHHbIE MPUHLUMBI TEOPUM
LiBETa, YXOAsALMe KopHaMM B Tpapuuum Wespens, NTTeHa
u Anbbepca, BonnowatTcs B BULE CTPYKTYPUPOBAHHOI
¥ BOCNPOWU3BOANMOI METOANYECKOH Mofienn (KKOHTpPaCcTHoe
30HupoBaHue no HSB»), npucnocobaeHHoM K ycnosu-
AM LMPPOBOro An3anHa Ha akpaHe. Bknag 3akntovaetcs
He B HOBbIX TEOPETUYECKMX NPUHLMUNAX, @ B UX CUCTEMATUYe-
CKOM BOMOLEHNM B BUAE NPABUA NPUHATUA PelleHuid, npu-
MEHUMbIX B COBPEMEHHBIX LM(POBBIX pabouux npoueccax.
Bo-BTOpbIX, 61arogaps KBa3uakcnepuMeHTanbHOMY
AN3aiiHy C KOHTPONLHOM rPyNnoii «f0-Nocney, 0XBaTbiBa-
lolemy WecTb CEMeCTpOoB, CCNef0BaHNe NpefoCcTaBnseT
IMNUPUYECKME AaHHbIE, B HACTOSLLEE BPEMA NPAaKTUYeCKU
OTCYTCTBYIOLME B INTEPATYPE, O TOM, 4TO CTPYKTYpUPO-
BaHHasA UuMdposas cucTeMa paboTbl C LLBETOM 3HAYUTENIBHO
yAYYLWaeT TeXHNYeCKUe HaBblKW, ACHOCTb KOHLENTYyanbHOro
MbILNEHNA, CTPAaTErMYeCcKoe MbllueHne 1 TBOPYECKYIO ca-
MOCTOATENbHOCTb Y CTYA@HTOB-NEPBOKYPCHUKOB (hakynbTeTa
An3aiiHa. ITo No3BoONSET BOCNONHUTL KOHKPETHBIK npoben:
XOTA TeOpUA LBeTa 1 npenojaBaHue u3anHa Xopowo npo-
paboTaHbl C TEOPETUYECKOI TOUKN 3PEHUS, KONMYECTBO KOH-
TPOAMPYeMBIX UCCNef0BaHUI B 061acTU 06y4YeHNs B pamMKax
NOMHOCTbI0 LMMPOBLIX PABOYMX NPOLECCOB NO-NPeXHeMyY
orpaHuyeHo.
B-TpeTbux, B Heil Npegnaraetcs yHuBepcanbHas yyebHas
KOHLENLMUSA, NPUMEHUMasn B PasinyHbix 06nacTax ausaiHa,
BK/IOYAA MyNbTUMELMNA, AU3aIH MHTep(dEenCoB 1 ynaKoB-

parameterized values rather than physical substances. Color, once
bound to material constraints, has become modular, reproducible,
and optimized for screen-based applications and cross-platform
consistency (Kress & van Leeuwen, 2006). While digital tools
offer unprecedented precision and flexibility, they also introduce
pedagogical challenges. The abstraction of digital interfaces can
distance learners from perceptual engagement and relational
understanding, often encouraging trial-and-error approaches or re-
liance on default palettes rather than intentional color reasoning.

As multimedia and graphic design education increasingly oper-
ates within fully digital workflows, a central pedagogical question
emerges: how can color theory instruction adapt to computational
environments while preserving perceptual depth, cognitive struc-
ture, and creative agency? This study addresses this problem by
investigating the pedagogical impact of transitioning from manual
to structured digital color instruction within a graphic design
curriculum.

Specifically, the research examines a methodology based on
HSB contrast zoning, which organizes color decisions through
deliberate modulation of brightness and saturation zones. The

ky. KoHuenumnsa npefoctaBnseT npenofasartensam gusaiiHa
BOCMPOW3BOANMYIO MOJie/lb, COBMECTUMYIO C COBPEMEHHOM
u1chpoBOM NPAKTUKOMN M afanTUpPyeMyio K HOBbIM pabounm
npoLeccam, 0CHOBaHHbLIM Ha NCMOb30BAHUM UCKYCCTBEHHO-
ro MHTennekra.

Metoponorus

B naHHOM MccnefoBaHUM UCNONb3YETCA CMELAHHBI METOA
LNA aHanu3a nepexofa Kypca no Teopum LBeTa ¢ TpaguLm-
OHHOT0 0YHOTO 06YYEHMSA HA CTPYKTYPUPOBAHHOE LudpoBoe
obyueHune B paMKax yuyebHOM nporpamMmbl no rpadmyeckomy
An3aliHy. B TeyeHue WwWecTn ceMecTpoB B UCCNef0BaHUM
NPUHANK yyacTue okono 100 cTyneHTOB NepBoro Kypca, 06-
yyaloLnUXcs Ha BBOGHOM Kypce no rpadmyeckoMmy au3aiiHy,
4TO NO3BONUNO NPOAHANU3NPOBATb KAaK KONNYECTBEHHbIE
noKasaTtenu yayyleHUs pesybTaToB, Tak U KaYeCTBEHHbIE
M3MEHEHUS B KOTHUTUBHOM W NEPUENTUBHOM BOCMPUATUAY
LBeta.

B Hauyane Kypca cTyneHTbl BbINOSHWUAK AUArHOCTUYECKOe
NPOEKTHOE 3aJaHNe, @ B KOHLIE CEMeCTpa — aHaNorMyHoe
3afjaHue nocsie npumeHeHus B nporpamme Adobe Illustrator
CTPYKTYPUPOBAHHOI METOAOOMMI LiBETOBOrO NPOEKTUPO-
BaHWA Ha ocHose Mogenu HSB. 3Tu paboTbl, BbINONHEHHbIE
[0 1 nocne obyyeHns, OLEHUBANNCH C NOMOLLbIO TabauL,
LNA KONWYeCTBEHHOW OLEHKM nporpecca. NapannensHo
C 3TUM NpoBoAMNCsA cO0P KaueCTBEHHbIX AaHHbLIX Nocpes-
CTBOM HabniofeHUi 3a paboToii B CTYAMM, aHANU3a CTyLEeH-
yeckux paboT 1 pedeKcUBHbBIX OTYETOB, YTOOLI 3aMK-
CMPOBATb U3MEHEHUS B YPOBHE OCO3HAHHOCTU, NPUHATUSA
peleHuit U TBOPYECKO CaMOCTOSTENbHOCTH.

B meToguKe 0byyeHUs 0co60e BHUMAHUE yAenanoch Le-
NeHanpaBieHHOMY PerynupoBaHuio APKOCTU U HAChIWEHHO-
CTW C LeNblo BbIAENEHUS 30H C BbICOKUM, CPEAHUM U HU3KUM
KOHTPACTOM NpU COXpPaHEHU LLBETOBOW COTNACOBAHHOCTHU.
TaKoit CTPYKTYpUpOBaHHBIK noagxon obecneynn Bocnpo-
M3BOAMMYIO CUCTEMY NOCTPOEHUS KOHTPACTA, BU3YaNbHOI
“epapxuu v ynpasneHus TOHaNbHOCTb0. JlaHHble Obinu
NOLBEPTHYTH TPUAHTYNALMN U UHTEPNIPETUPOBAHBI C NTOMO-
lWbI0 KK CTAaTUCTUYECKOrO, TaK U TEMATUYECKOro aHanu3a,
4TO YKPEnuNOo BHYTPEHHIOK COMIAaCOBAHHOCTb NONYYEHHbIX
pe3ynbTaTos.
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study explores how this structured digital approach influences
students’ technical performance, design reasoning, and metacogni-
tive development across six semesters of implementation, seeking
to connect established color theory principles with the practical
demands of contemporary digital design education.

Research Questions and Hypotheses

This study is guided by the following research questions:

RQ1. To what extent does the HSB contrast zoning methodology
improve students’ contrast control, color harmony, and technical
execution between pre- and post-intervention tasks?

RQ2. How does the structured digital methodology support
the development of metacognitive competencies, particularly
planning, monitoring, and evaluative awareness in color-related
design tasks?

RQ3. In what ways does the methodology foster creative auton-
omy and strategic color decision-making, as reflected in student
work and studio observations?

Based on the theoretical foundations of color instruction, cog-
nitive processing, and design education, the following hypotheses
were formulated:

JTMYeCKne acneKTsbl

Bcem yyacTBylOWMM CTy€HTaM B Hayae Kypca Oblan pasb-
ACHEHbI LeNU UCCNEA0BaHMSA, U OHU Janu cornacue Ha aHa-
13 cBOUX PaboT B aHOHUMHOW hOpMe B UCCNE[0BATENbCKUX
uenax. yyacrue B UCCNef0BaHUM He BAUSAO HA OLEHKM

Nno Kypcy, @ IMYHOCTb CTYAEHTOB GblNa 3alMLLEHA C NOMO-
b0 KOAUPOBAHHBIX MAEHTU(UKATOPOB. BHelHME 3KCnepThl
OLLeHMBANM TONbKO aHOHUMHbIE 00pa3ubl, YTo6bI 0becneyunTs
KOH(UAEHLNANBHOCTb. ITU NPOLEAYPLI COOTBETCTBYIOT
YCTAHOBJEHHbIM 3TUYECKMM MPUHLMNAM NPOBEAEHUS Ucce-
[0BaHNi1 B chepe 06pa3oBaHNA U rapaHTUPYIOT yBaXeHe
YACTHOW XU3HM Y4ACTHWUKOB, UX NPaB 1 LOOGPOBONLHOCTL
yyactus.

MnaH uccnepoBaHus

B nccnepoBaHuu Mcnonb3oBancs KBasuaKCnepuMeHTanb-
HbIN AU3aiiH «[0-NOCNey, B paMKax KOTOPOro OfHa U Ta xe
rpynna yyaluxcs oueHMBanach 40 U nocne NpoBeAeHUs
yyebHoro Bmewwatensctsa. OTCYTCTBUE KOHTPONBbHOW Fpynnbl
OblNI0 CO3HATENbHbIM AWU3aHEPCKUM pelueHneM, 06yCrIoB-
NIEHHbIM KaK 3TUYECKMMU, TaK M NPaKTUYECKUM coobpaxe-
HUAMMW: OTKA3 OT CTPYKTYPUPOBAHHOTO NOAXOAA K 00yUYeHMI0
B O[HOI rpynne nNpu ero NpUMeHeHUN K Apyroil B pamKax
OAHOWM 1 TOW e nporpammbl NpuBen 6bl K HEPaBHOMPABHbIM
ycnoBuam obyyeHus. Takoe 060CHOBaHWE COOTBETCTBY-

€T yCToABLECA NpaKTUKe B 061acTh 06pa3oBaTeNbHbIX
nccnefoBaHui, rae KBasuaKCnepuMeHTanbHble BHYTPH-
rPYNnoBble AU3aNHbLI CUUTAIOTCA YMECTHBIMU B TEX CyYasnX,
Korga cnydyanHoe pacnpefeneHue sBnseTcs HeBbINONHUMbIM
C 3TUYECKOII UK TOTUCTUYECKOI ToYKM 3peHus (Shadish,
Cook, & Campbell, 2002). YT06bl YaCTUYHO KOMNEHCUPOBATH
OTCYTCTBUE KOHTPONLHOM rPYNMbl, B paMKax UCCAeA0Ba-

HWA IKCNepPUMEeHTaNbHas NporpaMma Gbia NOBTOPEHa

O WeCTU He3aBUCUMbIX TPYNN CTYAEHTOB, 00y4YaBLINXCA

B TeueHue ofHoro cemectpa. CTabunbHOCTb pe3ynbTaTos

no BCEM 3TWUM rpynnam, Kaxaas U3 KoTopbix NpeAcTaBnana
OTAENbHYI0 rPYNNy CTYAEHTOB, 06yYaBLIMXCA B CONOCTaBU-
MbIX, HO HE MEHTUYHBIX YCOBUAX, YKPENAET BHYTPEHHIOK
LOCTOBEPHOCTb MOJIYYEeHHbIX BbIBOLOB B Gonblueit cTeneHy,
yeM 370 6bl10 Obl BO3MOXKHO NPW UCNONb30BAHUN An3aiiHa
UCCNefO0BaHUA C OFHONM rPYyNNoi U U3MepeHneM pesynbTa-
TOB 10 U nocne obyyeHus. Okono 100 CTyAeHTOB NEpPBOro

H1. Post-intervention scores in contrast control will be signifi-
cantly higher than pre-intervention scores.

H2. Post-intervention scores in color harmony will be signifi-
cantly higher than pre-intervention scores.

H3. Post-intervention scores in technical execution will be
significantly higher than pre-intervention scores.

Hé4. Overall rubric performance will demonstrate a large positive
effect size (Cohen’s d > 0.80) in favor of post-intervention results.
Statement of Contribution
The contribution of this study is threefold.

First, it operationalizes established color theory principles
- rooted in the traditions of Chevreul, Itten, and Albers — into
a structured, replicable instructional framework (HSB contrast
zoning) suited to screen-based digital design environments. The
contribution lies not in new theoretical principles, but in their
systematic translation into decision rules applicable within con-
temporary digital workflows.

Second, through a quasi-experimental pre—post design across
six semesters, the study provides empirical evidence - currently
scarce in the literature — that a structured digital color framework

KypCa, 3a4MCNeHHbIX Ha BBOAHbIN Kypc no Teopum uudpo-
BOTO LiBETA, y4aCTBOBAAN B UCCNE0BAHUMN B TEYEHME WECTH
CeMecTpoB, NPeAoCTaBNB JOCTAaTOYHO AAHHbLIX ANA OTpa-
XEHUSA KaK WHAMBUAYaNbHOTO NPOrpecca, Tak 1 TeHAeHL N
Ha YPOBHE KOrOPTbl. YYACTHUKM HE UMEeNU NpeABapUTeNbHOI
thopManbHoil NOAroToBKM B 06M1acTh LLMGPOBLIX LBETOBbIX
CUCTeM, YTO AenaeT HabofaemMble 6a30Bble pe3yibTaThl CO-
rNacyloWMMNCA C 0XNLAEMbIMI NOKA3aTeNAMKU HaYaNbHOTO
YPOBHSA Ha AaHHOM 3Tane obyyeHus.

KpuTtepuu oueHkmn
PaboTbl CTY[EHTOB OLEHUBANUCH C NOMOLLbIO YETbIPEXKOM-
MOHEHTHOW LWKanbl:

(1) UpeToBas rapMOHUsA — COrNacoBaHHOCTb W LeNoCT-
HOCTb OTTEHKOB B KOMMO3WLMU.

(2) PerynupoBKa KOHTpPaCTHOCTW — 3(eKTUBHOE UC-
NoNb30BaHME 30H APKOCTU U HACBIWEHHOCTU ANS CO3AaHUSA
BU3yaNbHOW Mepapxuu.

(3) TexHMYeCKOE UCNONHEHME — TOYHOCTb paboThl ¢ Lud-
POBbIMU AaHHBIMU, aKKYPAaTHOCTb Pe3ynbTaTa U NpaBuabHOE
MCMOMb30BaHMe MPOrPaMMHbIX MHCTPYMEHTOB.

(4) TBOpYeckas MHTerpauus — CTeNeHb, B KOTOPOW BbIGOP
LYBETOBOI raMMbl CNOCOGCTBOBAN PACKPLITUIO CIOXET], CO3-
AaHWI0 HACTPOEHUA U NPUHATUIO CTPATETMYECKUX PELLIEHWIA.

Kaxpbll nokasaTens oLeHMBanCa no NATMOANNbHOM LWKa-
ne (1 =cnabo, 5= 0TANYHO). [laHHas WKana oOLeHNBAHUA
npoLwa NUA0THOE TECTUPOBAHWE B NPeAbIAYLMX CEMECTPAX,
Oblna NoCTeneHHo fopaboTaHa U NpoaHanu3npoBaHa ABYMS
npurnalweHHbIMU NpenojaBaTeNsimu, Cneymanu3upyowmumm-
cA B 06nactv gusaiiHa.

BanuaHocTb M 4OCTOBEPHOCTD

[ins obecneyeHus BANUBHOCTU UHCTPYMEHTA NYHKTHI OLle-
HOYHOIA WKaNbl ObINY NPUBEAEHBI B COOTBETCTBMUE C 06-
WenpuHATBIMU NPUHLUNAMMU NPeNoAaBaHNA Teopuu LpeTa

¥ CONoCTaBNeHbl C UMeloLenca nuTepaTypon. HagexHocTb
npoBepAnach NyTeM OLEHKU MEKIKCNEPTHOro Cornacusa: Tpu
HEe3aBUCHUMbIX PeLieH3eHTa OLeHNBaAN aHOHUMU3UPOBAHHbIE
06pasubl paboT cTyaeHToB. CTeneHb COrnacus paccymTbl-
Banacb € nomoublo Ko3dduumenta kanna KoaHa, koTopsiii
BO BCEX YeTblpex KaTeropusax fasan 3Havyenus soiwe 0,80,
4TO CBUAETENbCTBYET O BbICOKOI HAf@KHOCTU. BHYTpeHHAs
COrnacoBaHHOCTb OLEHOK MO LWKane TaKxe OLeHnBanach



significantly improves technical performance, conceptual clarity,
strategic reasoning, and creative autonomy among first-year un-
dergraduate design students. This addresses a specific gap: while
color theory and design instruction are well-theorized, controlled
instructional studies within fully digital workflows remain limited.

Third, it proposes a transferable instructional framework
applicable across multiple design domains - including multimedia,
interface design, and packaging - offering design educators a
replicable model compatible with contemporary digital practice
and adaptable to emerging Al-assisted design workflows.

Methodology

This study adopts a mixed-methods design to examine the instruc-
tional impact of transitioning a color theory course from manual to
structured digital instruction within a graphic design curriculum.
Across six semesters, approximately 100 first-year undergraduate
students enrolled in an introductory graphic design course partici-
pated, enabling analysis of both measurable performance gains and
qualitative shifts in cognitive and perceptual engagement with
color.

C nomolwblo koadduumneHTa ansda Kporbaxa (a = 0,86),
4TO NOATBEPXKAAET BbICOKUI YPOBEHb HAAEKHOCTH.

CraTUCTMYECKUIN aHanu3

KonuyectBeHHble aHHble, NONYYEHHbIE MO LWKANE OLEHKY,
aHaNM3NpPOBaNKCh C MOMOLLbIO t-KpUTEpMA A1 CONOCTaBM-
MbIX BbIGOPOK C LieNblo CPaBHEHWA pe3ysbTaToB A0 U nocne
BMeLlaTeNbCTBA NO BCEM YeTbIpEM KaTeropuam. Beanunta
adekTa paccuuTbiBanach € nomolybio kot duumnenta d
KoaHa ¢ 95% poBepuTenbHbiM MHTEpBanom. Kpome Toro,
Ans 06ecneyeHus Npo3payHOCTH ObiNM NpeACTaBNEHbl
LaHHbIe OnucaTeNbHO CTaTUCTUKM (CpefHUEe 3HAYEeHMS,
CTaHAapTHbIE OTKNOHEHWA W MoKa3aTenu npupocta). Takoi
CTaTUCTUYECKMIt NOAXO0A NO3BONMA NONYYUTB KaK [OKa3a-
TENbCTBA 3HAYMMOCTH, TaK M OLEHKY MaclTaba u3meHe-
HUI. Bo BCex TecTax NCMONb30BaCA ypOBEHb 3HAYUMOCTH
a = 0,05 (ABYCTOPOHHWI1). B Lensx npo3payHocTy Ml
npusoaum BenuumnHy adcekrta (koabduument d Kosna
INs NapHbIX An3aiiHoB) U 95% [OBEpUTENbHbIE MHTEPBAJbI
ANs CPeAHWX NoKasaTenen npupocra.

0630p nuTeparypsl
JBoNioLMA TEOPUM LiBETA OT NPAKTUKN UCNONb30BAHMA
NUrMEHTOB A0 LndpoBoii chepbl oTpaxaeT bonee Wupo-
Kue npeobpasoBaHus B 061aCTH An3aiiHa, 06yCNOBNEHHbIE
TEXHONOTUYECKUMU U3MeHeHUAMU. Knaccuyeckue ocHOBBI
TEOpWU LBeTa [ieN1anu akLeHT Ha NepuenTUBHbIX B3aUMOC-
BA3AX, CAMBOJIMYECKOM 3HAYEHWUU U NPAKTUYECKOM B3au-
MOLeiiCTBUM C MaTepuanbHbIMM HocuTenamu (van Leeuwen,
2011). B pamkax 3Toii TpagMumMu nefaroruyeckue Mmogenu,
Hanpumep, Te, 4To 6binKM cchopmynnposaHbl Mosedom Anb-
6epcomM, paccMaTpuBaNM U3yyeHUe LBETa Kak NpaKTUYeCcKui
1 pensLMOHHBbI NPOLLECC, OCHOBAHHbIN Ha BOCTIPUATUY,
B3aMMOAENCTBUM U BU3yanbHOM cpaBHeHuu (Albers, 2006).
Mepexopn AM3aiHepPCKO NpaKTUKK B LMGPOBYIO Cpeay
KopeHHbIM 06pa3oM usmenun 3ty cdepy. B coBpemeHHbIx
paboyunx npoueccax LBeT MOAENUPYETCS C NOMOLLbIO YKC-
noBbix cuctem, Takux kKak HSB, RGB n CMYK, roe TouHoCTb,
COr1acoBaHHOCTb M BOCMPOU3BOAUMOCTb ONpeaenstoT
Kak npoteccuoHanbHyto NPaKTUKY, Tak U 06pa3oBaTeNbHbIN
koHTeKcT (Kress & van Leeuwen, 2006). B pe3ynbTate yya-
LMecs BCe Yalye CTalKMBAIOTCA C LBETOM Yepe3 INeMeHTb
ynpasneHns uHTepdeiica, a He Yepe3 HenocpeACTBEHHOE

Students completed a diagnostic design task at the beginning
of the course and a parallel task at the end of the semester after
applying the structured HSB-based color methodology in Adobe
Illustrator. These pre- and post-intervention works were evaluated
using performance rubrics to quantify development. In parallel,
qualitative data were collected through studio observations,
student artifacts, and reflective narratives to capture changes in
awareness, decision-making, and creative autonomy.

The instructional methodology emphasized intentional mod-
ulation of brightness and saturation to establish high, medium,
and low contrast zones while maintaining hue coherence. This
structured approach provided a replicable system for contrast con-
struction, visual hierarchy, and tonal control. Data were triangulat-
ed and interpreted through both statistical and thematic analyses,
strengthening the internal consistency of the findings.

Ethical Considerations

All participating students were informed of the study objectives
at the beginning of the course and provided consent for their an-
onymized work to be analyzed for research purposes. Participation
had no influence on course grading, and student identities were

B3aMMOJECTBME C MaTepuanamu. 310 MeHAET XxapakTep
YCBOEHMA U MOHUMAHUA NepLENTUBHBIX CBA3Ei. Takoe u3me-
HeHue TpebyeT HOBbIX HOPM KOTHUTUBHOI M NepLenTUBHOI
MeAMnaLmMK, CNocoOHbIX Npeo6pa3oBbIBaTL YUCOBLIE CUCTE-
Mbl B OCMbIC/IEHHbIE BU3yanbHble npeacTaBnerns (Kress &
van Leeuwen, 2006).

B ctepe obpasoBaHus B 06nacTu MyabTUMEAMNA U rpa-
thuyeckoro fu3aiHa 3ta TpaHcdopmauus coenana c bonee
WMPOKMM Neaarornyeckum ABUKEHUEM, HANPaABNEHHbIM
Ha OTXOA OT 0OYYEeHUs, OPUEHTUPOBAHHOTO HA KOHEYHbIN
pesynbTaT, K MOfeNnsm obyyeHNs, OPUEHTUPOBAHHBIM HA NPO-
Liecc, B KOTOpbIX 0CO60€e BHUMaHWeE yAenfeTcs utepauuy,
pednekcuu u KoHcTpyuposaHuio 3HaHui (Laurillard, 2012).
B 3Tx pamKkax Teopus LBeTa BbICTYNAeT He TOJIbKO B Kaue-
CTBE TEXHUYECKUX 3HAHWIA, HO U B KAYeCTBE OCHOBbI 1A pas-
BUTUA AN3aliHEPCKUX KOMNETEHLMIA 60Nee BICOKOTO YPOBHSA,
BK/II0YasA BU3YaNbHOE MbILWIEHWE, NPUHATHNE CTPATErMYECKUX
pelweHnuii u pedrekcusHoe cyxaeHue (Schon, 1983).

Ludposbie yuebHble cpefbl OTKPLIBAIOT B 3TOM OTHOLIE-
HWUM 0CcOOble BO3MOXHOCTY. [p1 MCMONb30BaHWUM B pamMKax
nefarornyeckn CTPYKTYypUpPOBaHHbIX KOHTEKCTOB LUdpPOBble
WHCTPYMEHTbI NO3BONAIOT NPOBOANTDL GbICTPLIE IKCNEPUMEH-
Tbl, CUCTEMATUYECKM TECTUPOBATbL BU3YasibHbIE NapaMeTpbl
W MOCTENEHHO COBEPLIEHCTBOBAThL AW3ailHEPCKUE pelleHus
(Mayer, 2020). OgHaKo yueHble TaKxe Npeaynpexaator,
4TO 0BYYEHME C MCNoNb30BaHMEM LIMBPOBLIX TEXHONOT U
MOXET NPUBECTMU K 0CNabneHnIo nepLenTUBHOI BOBEYEH-
HOCTU, €CAIW NpoLecc 06y4eHUs CTaHeT YPE3MEPHO TEXHMU-
YeckUM unu 6YAET NONHOCTLIO NOJYMHATLCA NPOrPAMMHOMY
obecneyenuto. Takum ob6pasom, Ans 3cheKTUBHOI LLBETOBOI
nefarorMkn Heo6Xo0AnUMbI y4ebHble CTPYKTYpbI, KOTOpPble
00befUHAIOT BbIYUCAUTENBHYIO TOYHOCTb C NepLENnTUBHbIMU
LeNsMU U BU3yaNbHbIM CMbICTIOM, @ HE NMONAralTCa UCKIIYU-
TeNbHO Ha CTaHAapTHble MHTepdencHble kKoHBeHUUK (Kress &
van Leeuwen, 2006).

HecmoTps Ha 06WwHpHble Hay4YHble UccnesoBaHus B obna-
CTV TEOPUW LBETA W NPENOAaBaHuUsA [13aiiHa, CPaBHUTENbHO
Mano BHUMaHUs YAENAETCA CTPYKTYPUPOBAHHbIM METOAAM
paboThl ¢ UMPOBLIM LIBETOM Kak CPeACTBAM Pa3BUTUSA
AM3ailHepCKUX KOMMETEHLU BbICOKOTO YPOBHS B YCII0BUAX
peanbHoil y4ebHON feaTenbHocTU. bonbluas yacte nuTe-
paTypbl NOCBALLEHA TM60 3CTETUYECKMM NPUHLMNAM, N0
061WMM NpoLeccam NPOEKTUPOBAHUSA, HE YTOUHAS, KaK MOXHO
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v Puc. 1. Pacnpegenetue
4Mcna yyacTeyoLWmMx
CTYAEHTOB MO WeCTH
CeMecTpaMm B TeyeHue
nepuoaa uccneposaHus /
Fig. 1. Student enrollment
distribution across six
semesters during the study
period

protected through coded identifiers. External reviewers evaluated
only anonymized samples to ensure confidentiality. These pro-
cedures align with established ethical guidelines for educational
research and ensure respect for participant privacy, rights, and
voluntary involvement.

Research Design

The study employed a quasi-experimental pre—post design in
which the same cohort of students was evaluated before and

after the instructional intervention. The absence of a control
group was a deliberate design decision reflecting both ethical
and practical constraints: withholding a structured instructional
approach from one cohort while applying it to another within

the same program would have introduced inequitable learning
conditions. This rationale is consistent with established practice
in educational research, where quasi-experimental within-group
designs are considered appropriate when random assignment is
ethically or logistically unfeasible (Shadish, Cook, & Campbell,
2002). To partially compensate for the absence of a control group,
the study replicated the intervention across six independent
semester cohorts. Consistency of gains across these cohorts - each

cucTemaTu3npoBath LU poBbie paboyne NpoLecchl C LBETOM
LNA Pa3BUTUA rNyOUHBI BOCNPUATUA, CTPATETMYECKOTO MblLL-
NeHuna n pecdnekcMBHOM NpakTukK. [laHHoe uccnegoBaHune
BOCMOJIHAET 3TOT NpoGes, OLeHUBAs CTPYKTYPUPOBAHHYIO
METOA0/I0T1I0 30HMPOBAHNA KOHTPACTOB Ha ocHoBe HSB,
KoTopas CBA3bIBAaET YNCNOBbIE LIBETOBbIE CUCTEMbI C KOT-
HUTWUBHOII OpraHu3aLuei u u3aiiHepCKUM MbllieHneMm
B peanbHbIX YCNOBUAX 0OYYEHUS.

BaxkHO paccMoTpeTb 30HMpOBaHMe No KOHTpacTy HSB
B KOHTEKCTe 6oJiee WHPOKOI UCTOPUM TEOPUM LiBETA, 4TOObI
NPOACHUTb ero 0cobblit Bknag. Knaccuyeckas usetosas
HayKa — OT 3aKOHa 0JHOBpeMeHHOro KoHTpacTa Lespens
(Chevreul, 1839/1987) no 3KCNEpPUMEHTOB MO BOCMPUATUIO
LBeTa, NpoBOAMBlIMXCA MTTeHoM 1 KaHaWHCKUM B WwKonax
bayxayc n BXYTEMAC B 1920-e ropbl, — 3a10Xuna ocHo-
BOMoOJaratwLme NpUHLMNbLI LLBETOBOW rapMOHUM, OLHOBpE-
MEHHOT0 KOHTPACTa U 3MOLMOHANbHOIO OTTEHKA, KOTOPble
no-npexHeMy oKasbiBatoT 3HauyuTenbHoe BausHue (Poling,
1982; Itten, 1973; Matyushin, 2007). 3T Tpaguumum coyeta-
NN UHTYUTUBHbBIE, 3MOLMOHANBHO 06YCNOBAEHHbIE NOAXOAbI
C CUCTEMaMW, OCHOBAHHbIMM Ha NMPaBUNaX U BbITEKAKOLWMMU
U3 nepLenTuBHbIX HabntofeHuii. Coscem HepaBHo Paiipyaii-
ng (2013) npopeMoHCTpUpoBan, YTo LMdpoBble LLBETOBbIE
mojenu — byab To kybuyeckue (RGB), cepuyeckune (HSB)

representing a distinct group of students under comparable but
non-identical conditions — strengthens the internal plausibility of
the findings beyond what a single-cohort pre—post design would
permit. Approximately 100 first-year undergraduate students
enrolled in an introductory digital color theory course participated
across six semesters, providing sufficient data to capture both
individual progression and cohort-level trends. Participants had no
prior formal training in digital color systems, making the observed
baseline scores consistent with expected entry-level performance
at this stage of study.

Assessment Rubric
Student work was evaluated using a four-dimensional rubric
designed to assess:

(1) Color Harmony — consistency and coherence of hues
within a composition.

(2) Contrast Control - effective use of brightness and
saturation zones to establish visual hierarchy.

3) Technical Execution — accuracy of digital manipulation,
cleanliness of output, and proper use of software tools.

UM GUKOHWUYECKUE — C BLIYUCTUTENBHO TOUKM 3peHus
ABNAIOTCA NPOAONKEHNEM ITUX KNACCUYECKUX NOAXOL0B,
KOLMPYs aHaNOrnyHble B3aMMOCBA3M C MOMOLLbIO anro-
PUTMUYECKON TOYHOCTH, @ HE 3aMEHAS UX. 30HUPOBaHKE
KoHTpacTa no HSB He npeTeHpyeT Ha To, YTOOLI 3aMeHUTb
3Tu Tpaguumuun. Ckopee, ero Bknag HOCUT AUAAKTUYECKUIA

M 3MNUPUYECKMIt XapaKTep: OHO BOMIOLWAET UX OCHOBHblE
MPUHUMNBI B ABHYIO, CTPYKTYPUPOBAHHYIO CUCTEMY NPUHATUA
peweHuit, pazpaboTaHHyto ANs CTYAEHTOB NEPBOTO Kypca,
KOTOpble CTANKMBAIOTCA C LBETOM UCKIIOUYUTENLHO Yepes
yncnosble L posble MHTEPdERChl — KOHTEKCT, AN KOTOPO-
ro metogpbl bayxayca n BXYTEMACa, ocHoBaHHble Ha Gu3un-
YECKUX MUTMEHTaX U TaKTUbHBIX IKCNEePUMEHTAX, He Oblnu
HU pa3paboTaHsl, HM NpoBepeHsbl. CyliecTBytowWas nuTepary-
pa no npenojasaHuio LBETA, XOTA U Borata TEOPeTUYECKUMU
060CHOBAHUAMY, NPeanaraeT orpaHUYEHHbIE IMNUPUYECKUE
LaHHble 0 TOM, YTO CTPYKTYpUPOBaHHble uudpoBbie paboune
MpOoLEeCcChl yNy4lWaAT U3MepUMble pe3ynbTaThl y CTYAEHTOB

C TaKUM KOHKpeTHbIM npoduneM. [laHHoe uccnefoBaHue
HanNpAMYI0 YCTPaHAET 3TOT Npoben, NpefoCcTaBnss AaHHbIE,
cobpaHHble B TEYEHME WECTU CEMECTPOB [0 M nocse obyye-
HUSA, KOTOPbIE EMOHCTPUPYIOT, YTO IKCTEPHANU3ALMA NOTU-
KM KOHTpAcTa NocpefCcTBOM 30H IPKOCTU U HACbILEHHOCTH
MPUBOAMT K 3HAYUTENIbHLIM U BOCMPOU3BOLUMbIM YIyULIEHM-
AIM KaK B TEXHWYECKOM UCMOJHEHWU, TaK U B AU3aiNHEPCKOM
MbllUNeHUM Gonee BbICOKOTO NOPALKA.

TeopeTuyeckoe 0oCHOBaHUE U KOHLENTYaNnbHbI NOAXOA,
PaccmatpuBaemas B JaHHOM UCCed0BaHUM yuebHas Moaenb
OCHOBAHa Ha Tpex B3aUMOCBA3aHHbIX TEOPETUYECKUX NOA-
X0[}ax: TEOPUM KOTHUTUBHON 06PabOTKHN, METAKOTHUTUBHOIA
TEOPUW U TEOPUN KOTHUTUBHOW Harpy3ku.

C TOYKM 3peHns KOrHUTMBHON 06paboTkn MHdopMa-
LMK CTPYKTYpPUPOBaAHHOE UCNO/b30BaHue 3HayeHuin HSB
1 30HMpOBaHME NO KOHTPACTy NPeAOCTaBAAET yyalmmcs
OpraHu30BaHHYIO CTPYKTYPY ANA KOAUPOBAHMUA 1 ynpasne-
HUA BU3yanbHO MHbopMaLmeil. PyHpameHTanbHbIe MOAENN
06paboTkn MHGOpMaLMKU NOJYEPKUBAIOT, YTO CTPYKTYPU-
pOBaHHbI BBOA MHPOPMALMKU CHMKAET HEOAHO3HAYHOCTb
1 cnoco6CTBYET 3aNOMUHAHUIO, TO3BONAN YYaLUMCS
OpraHM30BbIBaTb NEPLENTUBHbLIE CTUMYJIbI B CBA3HbIE MEH-
TanbHble npepcTaBnenus (Mayer, 2020). Pa3aenss Boibop
LiBETa Ha CUCTeMaTUYECKNe 30HbI APKOCTU W HACBILWEHHOCTH,



(4) Creative Integration — the extent to which color choices
supported narrative intent, mood, and strategic decision-making.
Each dimension was rated on a five-point scale (1 = weak,
5 = excellent). The rubric was piloted in earlier semesters, refined
iteratively, and reviewed by two external faculty members with
expertise in design education.

Validity and Reliability

To ensure the validity of the instrument, the rubric items were
aligned with established principles of color theory instruction
and reviewed against existing literature. Reliability was tested
through inter-rater agreement, with three independent reviewers
evaluating anonymized samples of student work. Agreement was
calculated using Cohen’s kappa, which yielded values above 0.80
across all four categories, indicating strong reliability. Internal
consistency of rubric scores was also assessed using Cronbach’s
alpha (a = 0.86), demonstrating high reliability.

Statistical Analysis

Quantitative data from the rubric were analyzed using paired-sam-
ple t-tests to compare pre- and post-intervention scores across

JaHHas MeTof0N0rNs NPOABAAET BU3yanbHble B3aWMOCBA3N,
KOTOpble B MPOTUBHOM CNly4ae MOTU Bbl 0CTaTbCA HEABHBIMM
WU UHTYUTUBHbLIMU.

B vccnepoBaHMM TakxKe UCMONb3YIOTCA NONOXKEHUA
METaKOTHUTUBHOI TEOPUM, B YACTHOCTU, NPOLLECChI NNAHNUPO-
BaHMA, CAMOKOHTPONSA W OLEHKN. MeTaKorHUTUBHbLIE MOAENM
NOAYEPKUBAIOT, 4TO I heKTUBHOE 06yYeHUe BKIOYaeT
B Ce0f He TONbKO BbIMONHEHWE 33faY, HO U CO3HaTeNb-

HOe perynuposaHue KorHuTuBHol featenbHoctyn (Flavell,
1979). B pamkax npegnaraeMoit METOLONOTMU OT CTYLEHTOB
TpebyeTcs LeneHanpaBieHHO ONPeAeNnsTb 30Hb KOHTPACTa,
topmynupoBaTb 060CHOBAHNA [U33aNHEPCKUX PeLueHN i

¥ OLeHMBaTb BU3yaNbHble pe3ynbTaThl. Takas KoHLenTy-
aNbHasA 0CHOBA MO3ULMOHNPYET BLIGOP LiBeTa KaK ABHble
cTpaTernyeckue feiiCTBUA 1 yBA3bIBAeT CTPYKTYPUPOBAHHYIO
NpaKTUKY paboThl C LBETOM B LU POBOIi cpeae ¢ pednek-
CUBHBIM iU3aiHEPCKUM MbiwneHnem (Schon, 1983).

Kpome Toro, faHHas KoHLenuMa onupaeTca Ha TEOpHio
KOTHUTUBHOI Harpy3ku, KOTopas paccMaTpuBaeT B3aMMOC-
BA3b MEXAY 06beMOM paboyeit NaMATU U NPOEKTUPOBAHNEM
yyebHoro npouecca. HecTpykTypupoBaHHoe U3yyeHue
LYBETA YACTO COMPAXEHO C BbICOKOW BHYTPEHHEN U BHeLU-
Hel KOrHWTUBHOM Harpy3Koii U3-3a HeonpefeneHHoCTy,
NOBTOPAIOLMXCA LMKIOB NPO6 U KOHKYpUPYIOLMX Nep-
LenTUBHbIX NepeMeHHbIX. YuebHble Mofesn, OCHOBaHHbIe
Ha TEOPUW KOTHUTUBHOWM Harpy3ku, npeanonaratoT, YTo rpa-
MOTHO pa3paboTaHHbIE OMOPbI MOFYT CHU3UTb HEHYXHYIO
YMCTBEHHYIO HAarpy3sKy W BbICBOGOANTL KOTHUTUBHbIE
pecypcbl ans mbiwnenus bonee Bbicokoro nopagka (Sweller,
1988). MpepfocTaBnsAs YeTKMUe NpaBmaa A8 OpraHu3aumum
KOHTPACTOB, 30HMPOBaHUe Ha ocHoBe HSB dyHKuMoHMpyeT
KaK KOTHUTUBHasA 0nopa, Kotopas NoAAepIKUBAET ACHOCTb
BOCNPUATUA U OLHOBPEMEHHO CNOCOGCTBYET TBOPYECKOMY
1ccneaoBaHmio.

B COBOKYMHOCTM 3TU TOUKU 3PEHUSA MO3ULUOHUPYIOT
KOHTpacTHoe 30HMpoBaHue HSB Kak npakTuyeckyto yyebHyo
CTpaTeruio 1 TeopeTUYecKkn 060CHOBaHHYI0 Nefarornyeckyto
mogenb. [laHHbI NOAX0A NOMOraeT yyalmmca cnpaBnsaTb-
CA C BU3YaNbHOI CNOXHOCTBIO, OJHOBPEMEHHO Pa3BMBas
pedaekcnBHOE 0CO3HAHME W CTPaTernyecknii KOHTponb,
COrnacoBbIBasA CTPYKTYPUPOBAHHYIO LU POBYIO NeAaroruky
LiBETa C COBPEMEHHbIMW NPefCcTaBNeHNAMMU O TOM, KaK Npu-
06peTalnTCA U perynupyloTcs 3HaHua B 06nacTu ausaiiHa.

all four categories. Effect sizes were calculated using Cohen’s d
with 95% confidence intervals. In addition, descriptive statistics
(means, standard deviations, and gain scores) were reported for
transparency. This statistical approach provided both evidence of
significance and the magnitude of change. All tests used a = .05
(two-tailed). For transparency, we report effect sizes (Cohen’s d for
paired designs) and 95% confidence intervals for mean gains.
Literature Review
The evolution of color theory from pigment-based practice to a
digital domain reflects broader transformations in design educa-
tion driven by technological change. Classical foundations of color
theory emphasized perceptual relationships, symbolic meaning,
and experiential interaction with material media (van Leeuwen,
2011). Within this tradition, pedagogical models such as those
articulated by Josef Albers positioned color learning as an experi-
ential and relational process grounded in perception, interaction,
and visual comparison (Albers, 2006).

The migration of design practice into digital environments has
fundamentally reshaped this landscape. In contemporary work-
flows, color is constructed through numerical systems such as HSB,

Pe3ynbtatsl

Pe3ynbTaThl UCCNefoBaHNUA NOKa3bIBAIOT YETKYIO M NOCNeAo-
BaTe/NbHYI0 AUHAMUKY YNYUIIEHUA KaK MO KONMYECTBEHHbIM,
TaK 1 N0 KayeCTBEHHbIM NOKa3aTensamM, 4To NOATBEPXKAAeT
3t HEeKTUBHOCTb CTPYKTYPUPOBAHHOW METOA00TUN KOH-
TpacTHoro 3oHuMpoBaHusa HSB. [laHHbI pa3gen HaunHaeTcs
c 0630pa BLIGOPKM UCCNELOBAHUA U pacnpefeNeHus yyacT-
HMKOB MO CEMeCTpaM, Nocie Yero NpUBOAATCA KONNYECTBEH-
Hble NoKa3aTenn yCneBaeMoCTh U pe3ybTaThl KaYeCTBEHHO-
ro aHanu3a paboT W pa3MbllLIEHNIT CTYAEHTOB.

Pe3ynbTaThl KONNYECTBEHHOTO aHaNN3a CBUAETENLCTBY-
I0T 0 3HAYUTENbHOM MOBbIWEHNU 3PPEKTUBHOCTHM NO BCEM
KpUTEpUAM OLEHKN Nocie BHEAPEHNUA CTPYKTYPUPOBAHHOIM
LLBETOBOM METOLONOMUM, OCHOBaHHOI Ha moaenu HSB.

B tabnuue 1 npuBeAeHbl UTOTU OLEHKM MO WKane A0 W no-
cne NpoBefeHNs y4eOHOro BMeLaTebCcTBa No YeTbipeM
oLeHNBaeMbIM NapameTpam. McxoaHble AnarHocTuyeckue
3a/laHunA NOKa3anu HU3KUIA NCXOAHbLIA YPOBEHb pe3ybTa-
TuBHOCTU (M = 48%), 4TO CBUAETENLCTBOBANO 06 MHTYUTUB-
HOM MCMOJIb30BaHWM LiBETa W NOBTOPAIOILUXCA TPYAHOCTAX
B YNPaBJeHNM KOHTPACTOM M TOHANbHOM OpraHu3auuu.
Mocne npoBefeHNs y4ebHOro BMelaTenbCTBa CPEAHUM
6ann no uToram 3afaHus BbIPoC A0 86%, npuyemM Hambo-
nee 3aMeTHble YIyyLeHNs OblIM OTMEYEHbI B KaTeropusax
«KoHTponb KoHTpacTay (+43%) u «TexHUYEeCcKoe ucnosHe-
Hue» (+38%). ITu pe3ynbTaThl CBULETENLCTBYIOT HE TOJIbKO
06 yNyylWeHUM BU3YaNnbHbIX Pe3yNbTaTos, HO U O MOBbLILWEHUY
TOYHOCTM, NOCNEeA0BATENbHOCTU U CTPATErMYECKOr0 KOHTPO-
Nf B PELUeHUAX yyalluxcsa npu paboTe ¢ LBETOM B LU POBOIl
cpege.

v Tabnuua 1. CpegHue
3HayeHus Ao 1 nocne

(%) no napameTtpam
OLEHOYHOM WKanbl

(n = 100). MpumeyaHue:
npuUpoCT = nokasarenb
nocne — nokasarenb Ao

B MPOLEHTHbIX NYHKTaxX
(n.n.) / Table 1. Pre—post
means (%) by rubric
dimension (n = 100). Note:
Improvement = Post — Pre in
percentage points (pp)

Nokasarensb go (%) / | Mokasatensb nocne (%) / | Mpupoct (pp) /
Kareropun / Category Pre Score (%) Post Score (%) Gain (pp)
ﬁ:f;‘;i? rapwonus / Color | g0, 84% +32%
KoHTponb koHTpacTa / o o o
Contrast Control 45% 88% *43%
TEXHVI‘:IECKOE ucnonHenue / 49% 87% +38%
Technical Execution
Teopueckan urterpauna /| co 85% +39%
Creative Integration

OBPA30BAHUE

181

npoekT Gaitkan 3(89) project baikal



OBPA30BAHWNE

182

npoekr 6aiikan 3(89) project baikal

RGB, and CMYK, where precision, consistency, and repeatability
define both professional practice and educational contexts (Kress
& van Leeuwen, 2006). As a result, students increasingly encounter
color through interface-based controls rather than through direct
material manipulation, which alters how perceptual relationships
are learned and understood. This shift requires new forms of cogni-
tive and perceptual mediation that can translate numeric systems
into meaningful visual reasoning (Kress & van Leeuwen, 2006).

Within multimedia and graphic design education, this trans-
formation has coincided with a broader pedagogical movement
away from product-centered instruction toward process-oriented
learning models that emphasize iteration, reflection, and knowl-
edge construction (Laurillard, 2012). In this framework, color
theory functions not only as technical knowledge but also as a site
for developing higher-order design competencies, including visual
reasoning, strategic decision-making, and reflective judgment
(Schon, 1983).

Digital learning environments offer distinctive affordances in
this regard. When embedded within pedagogically structured con-
texts, digital tools can support rapid experimentation, systematic

v Puc. 2. CpesHue OLEHKM MO KPUTEPUAM OLLEHOYHOIA LWKaNbI 33 WECTb CeMecTposB /
Fig. 2. Average rubric scores by criterion across six semesters

v Puc.3. Jou

nocne NpUMeHeHUs
CTPYKTYPUPOBAHHOIA
MeTof0N0rMKn paboTsl ¢
undposbim uetom / Fig. 3.
Before and after application
of the structured digital
color methodology

Ha puc. 2 noka3aHo yCcTon4nBOE NOBbIWEHNE CPefHUX
OLEHOK MO WKane B TeyeHue wectu cemectpos. CTabunb-
HOCTb BOCXOAALMX TEHAEHLMIA BO BCEX TPpynnax CBUAETENb-
CTBYET 0 TOM, YTO Hab/Il0faeMOe yNyylleHe pe3ynbTaToBs
He OblNI0 OrpaHUYeHo OAHOW rpynnoi, a NOBTOPANOCH
npy MHOFOKPaTHOM NPUMEHEHUN JAHHOTO MeToAa 0byyeHus,
4YTO NOATBEPXKAAET METOLONOTMYECKYIO CTaBUNBHOCTL CTPYK-
TYPUPOBAHHOrO NoAxofa.

Ha puc. 3 ucxogHas komnosuums («fo») AgeMoHcTpupyeTt
OrpaHUYeHHYI0 TOHaNbHYI0O BAPUATUBHOCTL: aHaNOrMYHble

testing of visual variables, and iterative refinement of design deci-
sions (Mayer, 2020). However, scholars also caution that digitally
mediated instruction risks weakening perceptual engagement if
learning becomes overly procedural or software-driven. Effective
color pedagogy therefore requires instructional structures that
connect computational precision with perceptual goals and visual
meaning, rather than defaulting to interface conventions alone
(Kress & van Leeuwen, 2006).

Despite extensive scholarship on color theory and design
instruction, comparatively limited empirical attention has been
given to structured digital color methodologies as vehicles for
developing higher-order design competencies within authentic
classroom settings. Much of the literature addresses either aes-
thetic principles or general design processes, without specifying
how digital color workflows can be systematized to support
perceptual depth, strategic reasoning, and reflective practice. This
study responds to that gap by evaluating a structured HSB-based
contrast zoning methodology that links numeric color systems with
cognitive organization and design reasoning in a real instructional
context.

OTTEHKW (UONETOBOrO U CUHEro CO3[aloT MUHUMaNbHOE
pasfeneHne MeXay apxMTeKTYpPHbIMU 3neMeHTaMu U hoHOM,
4TO NPUBOAMT K BbIpaBHUBaHWIO nepapxuu. Nocne npume-
HEHWA MeToAa KOHTPACTHOro 30HMPOBaHMA Ha ocHose HSB
(OKyCHble 3N1eMeHTbI CTaHOBATCA 6oNee BbIpa3uUTeNbHbLIMU
3a CYeT LiefleHanpaBAeHHOro U3MeHeHMA APKOCTM U HaCbl-
LWeHHOCTW NPU COXPaHEHWUM rapMOHNM OTTEHKOB. Tenble
TOHA OCHOBHBIX COOPYXEHUI KOHTPACTUPYIOT € Gonee
XONOAHBbIMU rpafueHTamu GoHa, YTO YCUIMBAET OLLYLIEHNE
rnyGuHbI, HanpaBseT BHUMAHUE U YCUAMBAET 33lyMaHHYIO
atmocdepy.

Ha puc. 4 nokasaHo, Kak 30HMpPOBaHWE N0 KOHTPACTy
yayywmuno uutepdenc MHhopmaLMoHHON naHenu. B Bepcuu
«[lo» ypeamepHoe NCNONb30BaHNE HACBILEHHbIX KPACHbIX
OTTEHKOB M Pe3KUX rPajMeHTOB CO3/,aBano BU3YyaNbHbIi
WyM, YXYALIAN0 YUTAEMOCTb U 0CNabNANo hyHKLMOHANbHYIO
nepapxuio. B Bepcuu «locne» KoHTponupyemas mopynauma
APKOCTU U HacbllWeHHOCTH obecneynBaeT bonee yeTkoe
pasgeneHue obnacteil KOHTEHTA NPU COXPAHEHUU rapMo-
HUM oTTeHKOB. bonee xonopHble, HeHackIWeHHbIE POHBI
CNOCOOCTBYIOT YUTAEMOCTH, @ aKLLEHTHbIE LiBETA UCNONb3Y-
I0TCA TONIbKO ANsi 3NeMeHTOB, Tpebylolyux B3aMMoaencTems,
YTO YNYYLWAET HanpaBieHue BHUMAHUSA U obLiee yao6CTBO
MCMOMb30BaHUS.

Ha puc. 5 npofeMOHCTPUPOBAHO YAyYLIEHWe LBETOBOM
COrNacoBaHHOCTM YNAKOBKMU NOCAe NPUMEHEHUSA CTPYK-
TYpVMpoBaHHOW meTogonorun. B BapuanTe «[Jo» BbICOKO-
HacCblLEHHble, HECOrNAcoBaHHble LiBeTa Co3AaBany BU3Y-
aNbHOe HaNpsXEHUE, CHUXKANM YNTAEMOCTb U 0CNabaanu
LenocTHocTb 6peHaa. B BapuaHTe «Mocne» 30HMpoBaHue
KOHTpacToB Ha ocHoBe mofenu HSB no3sonuno co3patsb
60ee rapMOHWYHYI NANUTPY C YMEPEHHOM HACHILEHHOCTbIO
M CTPATErnyeCKMMMU KOHTPACTaMU «TEMBIX» U «XONOAHbBIX»
OTTEHKOB, 4TO YNYYLIWAO0 NEPAPXMIO, YNTAEMOCTb U ICTETUYE-
CKYIO LeIOCTHOCTb.

MomnMO BU3yanbHOro COBEPLIEHCTBOBAHNA Kaye-
CTBEHHble AaHHble BbIABUIU CYLLECTBEHHbIE KOTHUTUB-

Hble U NoBefeHYecKne usmeHenus. CTyneHTel 0TMeYaNK,
4TO CTPYKTYPMPOBAHHAA LWKaNa APKOCTU U HACBILEHHOCTH
(HSB) obecneynBana KOHKPETHYIO OCHOBY AN MOHUMAHUA
KOHTpAcTa U TOHaNbHbIX B3aMMOCBA3€EHA, 4TO NO3BONANO
MeHbLUE N0AaraTbCs Ha MHTYMULMIO U MeTod Npob M OWKn6OK.
37a KOHUenTyanbHas ONopa Halsa oTpaXxeHne B CNOCOBHO-



It is important to situate HSB contrast zoning within the broad-
er history of color theory to clarify its distinct contribution. Clas-
sical color science, from Chevreul's law of simultaneous contrast
(Chevreul, 1839/1987) to the perceptual experiments of Itten and
Kandinsky at the Bauhaus and VKHUTEMAS schools of the 1920s,
established foundational principles of color harmony, simultane-
ous contrast, and emotional tone that remain influential (Poling,
1982; Itten, 1973; Matyushin, 2007). These traditions balanced
intuitive, emotionally-driven approaches with rule-based systems
derived from perceptual observation. More recently, Fairchild
(2013) demonstrated that digital color models — whether cubic
(RGB), spherical (HSB), or biconic — are in computational terms
continuations of these classical frameworks, encoding analogous
relationships through algorithmic precision rather than replacing
them. HSB contrast zoning does not claim to supersede these
traditions. Rather, its contribution is instructional and empirical:
it operationalizes their core principles into an explicit, structured
decision framework designed for first-year students who encounter
color exclusively through numerical digital interfaces — a context
that Bauhaus and VKHUTEMAS methods, grounded in physical pig-

CTU CTYEHTOB Y€TKO (hOpPMYNMPOBaThL 060CHOBAHUS CBOUX
AN3aliHepCKUX PEeLeHmnit C UICNOb30BaHWUEM 30H KOHTpacTa
1 B3aUMOCBA3EN MEXAY APKOCTHIO U HAChILEHHOCTbIO.

HabnioneHus Takxe NoKasanu ycUneHue cTpaTernyeckon
HanpaefeHHOCTM B fu3aiiHepcKoM MblwneHun, CTyaeHTbI BCe
yaue NpUMEHsIN CUCTEMATUYECKIME METOAbI ANs onpefe-
JIEHWUS NPUOPUTETHBIX HANpaBAEHUI, ynpaBeHNUs nepap-
XUel U perynupoBaHns IMOLMOHANBHOTO HacTpos. [laHHas
MeTOLONOTUA TaKKe CNOCOBCTBOBANA YKPENNEHUIO yBEPEH-
HOCTU B ce6e W pa3BUTUIO TBOPYECKOI CaMOCTOSTENbHOCTH:
CTYAEHTbI CTann BoNee CKIOHHBI K 3KCNEPUMEHTAM, Ha4yanu
KPUTUYECKM OCMbICIMBATL CBOU JeiCTBUS, NOSBMAACh
CNOCOBHOCTb NPUMEHSATb NOJTyYEHHbIE HABLIKM B PA3NUYHBIX
KOHTEKCTaXx, BK/K0Yas yNaKoBKY, MHTePdeNchbl U aHUMaLMOH-
HYI0 TpaduKy.

Yrpo3a foCTOBEpPHOCTU M OrpaHUYeHuUA
XoTa nonyyeHHble AaHHbIE CBUAETENLCTBYIOT O 3HAYUTENb-
HOM YNyYlEHWUW, NPU UHTEpNpeTaLmnn pe3ynbTaToB crepyert
yunTbIBaTh pAA hakTopoB. KBa3nakcnepumeHTanbHbIN au-
3ailH UCCNef0BaHNA, HECMOTPA Ha ero LieneHanpaBaeHHOCTb
W 3TUYeCKylo 060CHOBAHHOCTb, 03HAYaeT, YTo Habnaaemoe
yNyyleHne pe3ybTaToB HeMb3s 00BACHUTL UCKTIOYNTENBHO
y4ebHbIM BMELWATENbCTBOM; B ONPEfeseHHON CTeNeH! Ha 3To
MOT/IN NOBAWATH CO3PEBAHME YHALLUXCA U HAKOMNEHHBI
OMBIT y4acTUs B nporpamme. 310 OrpaHUYeHne YacTUYHO
KOMMeHCMPYeTCA NOBTOPEHNEM OANHAKOBbIX TEHAEHLMIA
B WECTN He3aBUCUMbIX CEMECTPOBbIX KOrOpTax, YTO CHUXaeT
BEPOATHOCTb TOTO, YTO YNyYlUEHNE pe3ynbTaToB ABAAETCA
aHoManuei, xapakTepHO TONbKO A1 OfHOI KOropThl.
Kpome Toro, ABOMHAA ponib McCnepoBaTens — npenojasa-
TeNA M OLEHILNKA — CO3/,aeT BO3MOXHOCTb BO3HUKHOBE-
HUA NPeAB3ATOCTU B NpoLiecce 0byueHUs; 3TOT PUCK Bbin
YCTPaHeH 3a CYeT NPUBEYEHNS BHEWHUX PELLEH3EHTOB,
KOTOpble HEe3aBUCMMO OLeHWUBaNM aHOHUMU3NPOBAHHbIE pa-
0OTbI CTYAIEHTOB, YTO 0GECNEYUNO COrNACcOBaHHOCTb OLEHOK
Mexpy 3kcrepTamu Boiwe 0,80 (ko3adduumnenT kanna Kosxa)
no BCEM KPUTEPUAM OLLEHOYHOIA WKanbl.

06wWwas NPUMEHUMOCTb NOJIyYEHHbIX Pe3yNbTaToB TaKKe
orpaHuyeHa. [ocKonbKy uccnefoBaHne NPOBOAMIOCH B paM-
Kax OJHOTO YYPEeXJAEeHNUA U B OHOM KY/NbTYPHOM KOHTEKCTe,
€ro BbIBOJbl HE MOTYT BbiTb HANPAMYO PAaCNpPOCTPAHEHbI
Ha Apyrue akafemmuyeckne cpefbl Uan SUCLUNANHBI fU3aitHa

ment and tactile experimentation, were neither designed for nor
tested in. The existing literature on color instruction, while rich in
theoretical framing, offers limited empirical evidence of structured
digital workflows improving measurable outcomes in this specific
student profile. This study addresses that gap directly, providing
six semesters of pre—post data demonstrating that externalizing
contrast logic through brightness and saturation zones produces
significant, reproducible gains in both technical execution and
higher-order design reasoning.

Theoretical Framework and Conceptual Lens

The instructional model examined in this study is grounded in
three interrelated theoretical perspectives: cognitive processing
theory, metacognitive theory, and cognitive load theory.

From a cognitive processing perspective, the structured use of
HSB values and contrast zoning provides learners with an orga-
nized framework for encoding and managing visual information.
Foundational models of information processing emphasize that
structured input reduces ambiguity and supports retention by en-
abling learners to organize perceptual stimuli into coherent men-
tal representations (Mayer, 2020).By segmenting color decisions

v Puc. 4. [lo v nocne gopaGoTku LBETOBOI CTpaTeruu MHOPMALUOHHON NaHeNU C UCMONb30BAHUEM
CTPYKTYpMpOBaHHoi uudposoit metogonoruun / Fig. 4. Before and after refinement of dashboard color
strategy using the structured digital methodology

6e3 cooTBeTCTBYlOWEN afanTaLumn. XoTs CTPYKTYpUpPOBaHHASA
MEeTOJ0M10r1A 30HUMPOBAHUA Ha OCHOoBe KoHTpacTa HSB go-
Ka3ana cBot 3(HEKTUBHOCTb B LAHHbIX YCAOBUAX, ANA NOA-
TBEPKAEHUSA €€ NPUMEHUMOCTM B Pa3NIUYHBIX KOHTEKCTaX
Heo6xoauMbl Gonee WMPOKMe UCCe0BaHWA NO BOCNPOU3-
BeJeHMI0 pe3ynbTaToB.

MNoaTomy B GyAyWMX UCCNEA0BAHMAX CNeayeT UCNONb-
30BaTh AW3aliHbl C NPOJONbHLIM HAbNOAEHNWEM, HAaNpUMep,
OTC/IEXMBATb NPUMEHEHMe CTYAEeHTaMU LaHHO METOf0/10-
TMU B aKaAeMUYECKUX UM NpotheCcCMOoHaNbHBIX MPOeKTax
yepes TPU-LWeCTb MeCcALEeB NOCNE 3aBepLEHNS KypCa.
Takue uccnefoBaHus npefocTaBunu 6o 6onee yoeautens-
Hble JOKa3aTeNbCTBa YCTONYMBOCTU KaK TEXHUYECKUX, TaK
M METaKOTHUTUBHBIX HaBbIKOB U N0O3BOAMAMN Obl BLIACHUTb,

< Puc. 5. lo u nocne
ONnTUMU3ALUM LBETOBOMN
rapMOHUM yNaKoBKU

C UCnoNb30BaHWUeM
CTPYKTYPUPOBaHHOW
undpoBOit MeToAoNOr UM
/ Fig. 5. Before and after
optimization of packaging
color harmony using

the structured digital
methodology
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into systematic brightness and saturation zones, the methodology
externalizes visual relationships that might otherwise remain
implicit or intuitive.

The study also draws on metacognitive theory, particularly the
processes of planning, self-monitoring, and evaluation. Metacog-
nitive models emphasize that effective learning involves not only
task execution but also conscious regulation of cognitive activity
(Flavell, 1979). Within the proposed methodology, students are
required to intentionally define contrast zones, articulate design
rationales, and evaluate visual outcomes. This framing positions
color decisions as explicit strategic acts and aligns structured digi-
tal color practice with reflective design thinking (Schén, 1983).

In addition, the framework is informed by cognitive load
theory, which addresses the relationship between working memory
capacity and instructional design. Unstructured color exploration
often imposes high intrinsic and extraneous cognitive load due
to uncertainty, repeated trial cycles, and competing perceptual
variables. Instructional models grounded in cognitive load theory
propose that well-designed scaffolds can reduce unnecessary men-
tal burden and free cognitive resources for higher-order reasoning

A Puc. 6. Pa3BuTHe B TeYeHWe WECTU CEMECTPOB NPOABUHYTLIX HABbIKOB: afanTalLui OCBELEHNS K
KOHTEKCTY, CTPAaTernyeckoro UCnosb3oBaHUA KOHTPACTa W YNpaBJeHNUs IMOLMOHANbHBIM HACTPOEHUEM
c nomowbto useta / Fig. 6. Progression of advanced competencies — contextual lighting adaptation,
strategic contrast application, and emotional tone control via color — across six semesters

v Tabnuua 2. PoCT ypoBHs 0CBOEHUA NMPOABUHYTHIX KOMMETEHLMIA OT NPOMEXYTOYHOTO O UTOTOBOTO
npoekTa (KoNMYecTBO y4acTHUKOB ~ 100). MpumMeyaHue: pocT = KOHEYHbIH NOKa3aTeNb — NPOMEXYTOYHbIN
nokasaTtenb B NPOLEHTHbIX NyHKTax (n.n.) / Table 2. Growth in advanced competencies from midterm to
final project (n = 100). Note: Growth = Final — Midterm in percentage points (pp)

KomnerteHTHoCTDb /
Competency

MpomexyTouHbIi 3K3a-
MeH (%) / Midterm (%)

BbinyckHas pa6ora (%) /
Final Project (%)

Poct (pp) /
Growth (pp)

ApanTauus ocseleHus
nop, koHTekct / Contextual
Lighting Adaptation

18% 71% +53%

lMpumMeHeHwe cTpaTernye-
cKoro koHTpacTa / Strategic
Contrast Application

23% 79% +56%

YnpassieHue 3MOLMOHANb-
HbIM HACTPOEM C NOMOLLbIO
useta / Emotional Tone
Control via Color

20% 76% +56%

TBopyeckas uHTerpauus /
Creative Integration

46% 85% +39%

(Sweller, 1988). By providing explicit heuristics for contrast orga-
nization, HSB-based zoning functions as a cognitive scaffold that
supports perceptual clarity while enabling creative exploration.
Taken together, these perspectives position HSB contrast zon-
ing as both a practical instructional strategy and a theoretically
grounded pedagogical model. The approach supports learners in
managing visual complexity while fostering reflective awareness
and strategic control, aligning structured digital color pedagogy
with contemporary understandings of how design knowledge is
acquired and regulated.
Findings
The findings reveal a clear and consistent pattern of improvement
across both quantitative and qualitative dimensions, supporting
the effectiveness of the structured HSB contrast zoning methodol-
ogy. This section begins with an overview of the study sample and
participation distribution across semesters, followed by quanti-
tative performance outcomes and qualitative analyses of student
work and reflections.

COXPaHATCA N1 HabnofaeMble yay4lWeHNU: 3a Npefenamu
HEenocpeaCcTBEHHOTO y4eOHOT0 KOHTEKCTa.

[ins 6onee rny6oKOro U3yyeHns pa3BUTUA NPOABUHY-
TbIX HaBbIKOB Obl1 NPOBEEH aHANN3 YPOBHA KOMNETEHLMN
nyTem CpaBHEHWUS pe3yNbTaToB NPOMEXYTOUHBIX U UTOTOBbIX
MpPOEKTOB.

B Tabnuue 2 npuBedeHbl faHHbIE O POCTE YPOBHSA OCBO-
€HWA NPOABUHYTHIX HaBbIKOB B NEPUOJ C NPOMEKYTOYHOTO
A0 UTOrOBOrO NPOEKTA. 3aMeTHbIi nporpecc HabnoaaeTcs
no BCEM OLLEHUBAEMbIM NapameTpam, npuyem Hanbonee 3Ha-
YnTeNbHbIE YYYIIEHUS OTMEYeHbl B 061aCTU NPUMEHeHUs
CTpaTernyecKkoro KOHTpacTa v ynpasieHUs IMOLMOHANBHbIM
HacTpOeM C NOMOLbIO LiBeTa. ITU pe3ynbTaThl CBUAETEND-
CTBYIOT O TOM, 4TO CTYAEHTHI NPOABUHYNNCH OT KOPPEeK-
TUPYIOLLErO MCMONb30BAHUA LiBETa K Honee 0CO3HAHHOMY
¥ BbIPa3uTeNbHOMY NPUMEHEHWIO, YUUTHIBAIOLEMY KOHTEKCT.

YypHans! HabnlofeHNit U pednekcus B MacTepCcKoi Bbl-
ABUAU 3HAYNTENbHYIO IMOLMOHANBHYIO U KOTHUTUBHYIO CO-
CTaBAAIOLYIO NOAYYEHHbIX pe3ynbTaToB. CTyAeHTbI, KOTOpble
noHayany UCnbITeIBaNM pasoyapoBaHue unu 6ecnokoncTeo
npu paboTe Haf 3a4aHUAMU C OTKPLITHIM NOAXO[OM K LiBe-
TOBOMY pelleHwIo, NOCTENEHHO CTanu LeMOHCTPUPOBATb
YCTOYMBYIO BOBIEYEHHOCTb, GOPMYIMPOBATL CTPATErnM
UTepaTUBHOIO pelleHns Npo6aem 1 COTpyAHNYATb C OHO-
KYpPCHMKaMK ANA NPOBEPKM MMNOTE3, Kacalolnuxca ocse-
LeHNs, HACTPOEHMA U KOMNO3MLMOHHbIX aKLeHToB. Takoe
“3MeHeHWe NOBeAeHNA OTpaXaeT He TOIbKO TEXHUYEeCKUN
NPOrpecc, HO M NOABNEHNE METaKOTHUTUBHO perynauuu,
NOCKONbKY CTYAEHTHI BCE Yalle (hOPMYAMPOBAIMN U KOHTPO-
JINPOBaNN CBOW AN3alHEPCKUE pelieHus.

MoaBOAA MTOT, MOXKHO CKa3aTb, YTO pe3ynbTaThbl KONK-
YeCTBEHHOW OLEHKM NO WKane U AaHHble KAYeCTBEHHOro
aHann3a CXOAATCA B TOM, YTO CTPYKTYpUPOBaAHHAA METOA010-
rus paboTel ¢ LMPOBLIM LIBETOM CNOCOHOCTBOBANA HE TONLKO
NOBbILIEHWIO TEXHUYECKOI KBanUdUKaL MK, HO U yray6neHuto
KOHLLeNTyanbHOro NOHUMaHUA, pa3BUTUIO CTPaTernyecko-

o MbIWAEHMA U YKPENNeHUI0 TBOPYECKON YBEPEHHOCTH.
[1BOMCTBEHHbI XapaKTep yayyleHUi, KaKk U3MepUMbI, TaK
 peneKcuBHbIA, NOATBEPXKAAET OCHOBHYIO rMNOTE3Y O TOM,
4TO CUCTEMATU3NPOBAHHOE LNGPOBOE 06YUEHMEe MOKET
COeANHUTL TEOPeTUYeCKNe 3HaHUA O LiBeTe ¢ npodeccuo-
HaNbHOMN AM3aliHEPCKOW NPaKTUKOW B chepe MynbTUMEANA

1 rpaduyeckoro ausaiHa.



The quantitative findings demonstrate substantial performance
gains across all rubric dimensions following the implementation of
the structured HSB-based color methodology.

Table 1 summarizes the pre- and post-intervention rubric scores
across the four assessed dimensions. Initial diagnostic tasks
indicated low baseline performance (M = 48%), reflecting intuitive
color use and recurring difficulties in contrast control and tonal
organization. Following the instructional intervention, the mean
post-task score increased to 86%, with the most pronounced
improvements in Contrast Control (+43%) and Technical Execution
(+38%). These results indicate not only enhanced visual outcomes,
but also increased precision, consistency, and strategic control in
students’ digital color decisions.

Fig. 2 illustrates sustained improvement in average rubric
scores across six semesters. The consistency of upward trends
across cohorts suggests that the observed gains were not isolated
to a single group, but were reproducible under repeated instruc-
tional implementations, supporting the methodological stability of
the structured approach.

IV pe3ynbTaThl CAYKAT OCHOBOI ANA CNEAYIOWEro pasge-
na «06cyxaeHues.

06cyxpeHue

MonyyeHHble faHHbIE CYKAT BECOMbIM IMMUPUYECKUM
nogTeepxaeHueM 3heKTUBHOCTU CTPYKTYPUPOBAHHOTO
undposoro o6y4eHus paboTe C LLBETOM B NOBbILIEHUH

KaK TeXHUYECKOW KBanUUKaLUM, TaK U KOTHUTUBHBIX
KOMMNEeTEeHLUIA BbICLIEr0 NOPAAKA B paMkax 06pa3oBaHus

B 0651aCTV MynbTUMeAna U rpaduyeckoro AusaiiHa. B KoH-
TEKCTe COBPEMEHHOr0 00yYeHUs AnU3aiiHy 3TW pe3ynbTaThl
COrnacytoTcs ¢ NpoLeCcCHO-OPMEHTUPOBAHHBIMU MOZENAMH
00y4eHus, B KOTOPbIX 0COB0E BHUMaHUE yaensieTcs CTpyK-
TYPUPOBAHHOMY UCCNELOBAHUIO, PeIEKCUBHON NpaKTUKe
u cTpaTernyeckomy noctpoeHuto 3Hanwii (Laurillard, 2012).

Mo BCceM KpUTEPUSM OLEHOYHON LWKaNbl 66U OTMEYEHBI
CYLLECTBEHHbIE YNYYLIEHMSA PE3YNbTATOB A0 U Nocie 0byye-
HUs, NpUYeM Haubonee 3aMeTHbIE YIydWIEHNUS HAGNIAANUCD
B 0671aCTV TEXHUYECKOTO UCMONHEHMUS U YNPABIEHMUS KOH-
TPacToM. 3TU pe3ynbTaThl CBUAETENbCTBYIOT O TOM, YTO TEOo-
peTuyecKue B3aMMOCBA3N MeXAY LiBETaMU GblAN HE NPOCTO
0CO3HaHbl, HO U MPUMEHEHBI Ha MPAKTUKE NPU pelleHnu
3afiay NpUKNagHoro uudposoro ausaiiHa (Taba. 1; puc. 2).
CucTtemaTuyeckas MoayNALMA APKOCTU U HACBILEHHOCTH,
no-BMAUMOMY, NO3BONUAA CHU3UTb HEOJHO3HAYHOCTb
BOCMPUATUA U CNOCOBCTBOBaNa 6onee NoCnef0BaTENbHOMY
VNpaBfeHunio Mepapxueil, YNTaeMoCTbIo U aKLLEHTUPOBAHUEM.

Pe3ynbTaThl KAYeCTBEHHOrO aHaNN3a CKOHLEHTPUPOBa-
JIUCb BOKPYT TPEX OCHOBHbIX MOJeNEl: KOHLeNTyanbHOiA
OpWEeHTaLMM, NPUHATUS CTPATErMYECKUX PELeHNii U TBOp-
yecKoit aBToHOMUK. CTyAeHTbI BCe Yalle hopMynupoBany
060CHOBaHWe CBOEro BbIGOPA LLBETOB, AEMOHCTPUPYS
noBefeHue, CBA3aHHOE C N1aHUPOBaHUEM, MOHUTOPUHIOM
U OLLEHKOM, XapaKTepHoe AN METaKOTHUTUBHOI perynsauuu.
Co3HaTenbHOe CO3[jaHNe 30H KOHTPACTa U KOHTEKCTyabHas
afianTalus K OCBELEHMIO U KOMMNO3ULMOHHOMY 3aMblCiy
OTpa)kanu Nepexof oT UHTYUTUBHOTO MeTOAa «Npob U owm-
GOK» K CTPYKTYPUPOBAHHOMY NepLEenTUBHOMY MblLLEHUIO
(puc. 6; Tabn. 2).

KonuuecTseHHble yaydleHus 6b1M NOAKpenaeHsl pe-
3yNbTaTaMu HabOfeHW T B CTYANUM, OHW CBUAETENbCTBOBANM
0 CHUXEHWUU KOTHUTUBHOMN HeonpefeneHHocTH u 6onee
YeTKOM CTpaTernyeckom 3ambicae. Takoe coBnageHue

In Fig. 3, the initial composition (Before) shows limited tonal
variation, with analogous purples and blues producing minimal
separation between architectural elements and background, result-
ing in a flattened hierarchy. After applying the HSB-based contrast
zoning technique, focal elements become more distinct through
deliberate shifts in brightness and saturation while maintaining
hue harmony. The warm tones of the main structures are set
against cooler background gradients, improving depth, directing
attention, and strengthening the intended atmosphere.

Fig. 4 shows how contrast zoning improved a dashboard
interface. In the Before version, heavy reliance on saturated reds
and strong gradients created visual noise, reduced legibility, and
weakened functional hierarchy. In the After version, controlled
modulation of brightness and saturation establishes clearer
separation between content areas while preserving hue harmony.
Cooler, desaturated backgrounds support readability, and accent
colors are reserved for actionable elements, improving attention
guidance and overall usability.

Fig. 5 demonstrates improved packaging color coherence
following application of the structured methodology. In the Before

MOATBEPKAAET MHTEPNPETALMIO NONYYEHHBIX PE3YNbTATOB
C TOYKM 3PEHNA KOTHUTUBHOI Harpy3ku. bnaropaps akcrep-
HanM3aLnUu 3BPUCTUK NPUHATUSA PELLEHU NO LBETY faHHas
MeTOAO0NOTUSA, NO-BULUMOMY, CHU3MA U3NIULIHIO KOTHU-
TUBHYIO Harpy3Ky, 4To NO3BOAUNO CTYAEHTAM HANpaBAATb
60oNblUe YMCTBEHHBIX PECYpPCOB Ha AM3aHEPCKOE MbllWNeHUe
60onee BbICOKOTO YPOBHS, 3KCNEPUMEHTUPOBAHNE U 3CTETH-
YecKoe COBeplIEHCTBOBaHKeE. Ha NpakTuke 310 NposBUAOChH
B 6onee GbICTPOil CTabUNU3ALMM KUZHECTIOCOOHBIX NANUTP,
6onee COrNacoBaHHbLIX MEPAPXUAX HA MPOTAKEHUN UTEpa-
LM 1 yBENUYEHUN 0OBEMA IKCNEPUMEHTANbHBIX BapUaLuit
nocne yCTaHOBNEHUS NOTUYECKOit 6a30BOM NNHUM.

MonyyeHHble faHHbIE TaKXKe CBUAETENbCTBYIOT O 3HAUU-
TENbHOM PacMpeHnn cepbl NpUMeHeHNs METORO0B 06yYe-
HUA PaboThl C LLBETOM HA OCHOBE NMUTMEHTOB B LU(POBLIX
cpepax. HecMoTps Ha coxpaHsiowmecs onacexus, 4to uud-
poBble MHTEPGeNChl MOryT 0CNabUTb BOBNEYEHHOCTb BOC-
NPUATUSA, pe3yNbTaTbl NOKA3bIBAIOT, YTO HIOAHCHI BOCMPUATUSA
 3IMOLMOHANbHAA HAaNPaBNEHHOCTb MOTYT GbITh COXpaHEHbI,
€C/U CTPYKTYPHbIE OPUEHTUPbI IBHO COFNACcOBaHbI C LEENSAMU
nepefayv rnyGuHbl, MEPAPXUN U 3MOLMOHANLHOTO OTTEHKA,
a He TOIbKO C MPOrpaMMHbIMU aNrOPUTMaMK.

Pe3ynbTaTbl UTOrOBbIX MPOEKTOB TaKKe CBUAETENbCTBYIOT
0 METOf0N0rNYeCcKOl yHuBepcanbHoCTU. CTyAeHTbl NpuMe-
HAZW NPUHLWN KOHTPACTHOTO 30HUPOBAHMUSA B KOHTEKCTAX
WANIOCTPALMIA, MHTEPGENCOB U YNaKOBKM, YTO YKa3biBaeT
Ha TO, YTO MEeTOA0NOTUA OblNa YCBOEHA HAa YPOBHE BU3Y-
aNbHOrO MbIWNEHNSA, a HE B BUAE NPOLEAYP, NPUBA3AHHBIX
K KOHKPETHbIM MHCTPYMEHTaM. 3TO NOATBEPKAAET TOUKY
3peHus, YTO CTPYKTYPUPOBAHHOE 0byyeHe paboTe ¢ LBeTOM
B UnpoBoIl cpepie cnocobHO copmMupoBaTh rnbkue fu3ail-
HepcKue KOMNETEHL MY, BBIXOAALLME 33 PAMKN TEXHUYECKOTO
MacTepcTBa. MiHTepnpeTauns 3TUX pe3ynbTaTos no-npex-
HeMy OrpaHuyeHa KBa3uIKCNepUMeHTaNbHbIM ANU3aiHOM
UccneoBaHNA U KOHTEKCTOM OJHOrO y4eBHOro 3aBefieHus.
0nHaKo cTabUNbHOCTb KONMYECTBEHHBIX NOKa3aTenei u Ka-
YeCTBEHHas KOHBEPreHLMs, NOBTOPMBLLAACA B WECTU He3a-
BUCUMbIX rpynnax, obecneynsatoT 6onee NpoyHyto foKa3a-
TeNbHylo 6a3y, 4eM OAHOKPaTHOE UCCNe0BaHNE «AO0-NOCTEY,
4YTO NOATBEPXAAET AOCTOBEPHOCTb MONYYEHHbIX PE3YbTaTOB
B PaMKax NPU3HAHHbIX METOA0JIOFUYECKUX OTPAHNYEHWIA.

B uenom pesynbTathl 06CYXAEHNA CBUAETENLCTBYIOT
B MOJIb3Y CTPYKTYPMPOBAHHOTO 06y4YeHns L poBoMy LBETY
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design, highly saturated, non-harmonized colors created visual
tension, reduced readability, and weakened brand coherence. In
the After version, HSB-based contrast zoning produced a more
harmonious palette with moderated saturation and strategic
warm-—cool contrasts, improving hierarchy, legibility, and aesthetic
coherence.

Beyond visual refinement, qualitative data revealed substantial
cognitive and behavioral shifts. Students reported that structured
HSB gradations provided a concrete framework for understanding
contrast and tonal relationships, reducing reliance on intuitive
trial-and-error. This conceptual anchoring was reflected in their
ability to articulate design rationales using contrast zones and
brightness—saturation relationships.

Observations further indicated a growing strategic orientation
in design thinking. Students increasingly applied systematic
methods to establish focal points, control hierarchy, and manip-
ulate emotional tone. The methodology also fostered increased
confidence and creative autonomy, with students becoming more
experimental, critically reflective, and capable of transferring

KaK 3((eKTUBHOTO CBA3YIOLLEr0 3BEHA MEXY YMCTIOBLIMU
L4BETOBLIMU CUCTEMAMM U NEPLENTUBHO-ahEKTUBHBIMU
Tpe6OoBaHUAMM K AU3aiHY, KOTOPbIE CNOCOGCTBYIOT KaK A0-
CTUXXEHUIO M3MEPUMBIX PE3Y/IbTATOB, TaK U Pa3BUTHIO ped-
NEKCUBHOTO AN3alHEPCKOTO MblLUAEHUS.

BbiBoAbI M peKOMeHpALUU

[laHHOe uccnepoBaHue NpefoCTaBNAeT BECOMbIe IMNUPUYE-
CKMe [LOKa3aTeNbCTBA B N0OJIb3Y BHELPEHUA CTPYKTYPUPOBAH-
HbIX METOZ0N0TM1I PaboTbl C UMGPOBLIM LBETOM B 06pa3o-
BaTe/bHbIE NPOTrPAMMbl MO MyNbTUMELMA U FpacduyecKkomy
AM3aitHy. Nlepexof 0T MHTYUTUBHbIX NOAXOL0B K CUCTEMA-
TU4YecKoMy LU pPOBOMY 0OYUEHMIO NPUBEN K 3aMETHOMY
VAVYIEHMNIO LLBETOBOW rapMOHMM, YNpaBAeHUA KOHTPACTOM
U TEXHUYECKOTO UCMONTHEHUS, @ TaKXKe K ABHOMY Pa3BUTUIO
CTPATErnYecKoro MbllieHUsA, METAKOTHUTUBHOI OCBEAOM-
NIeHHOCTU U pethNEeKCUBHOTO AU3ANHEPCKOTO MbIWNEHUS.
MpOTOKON KOHTPACTHOTO 30HMPOBAHMA HA OCHOBE MOLENH
HSB npepnoxun BOCNPOM3BOAUMbIE NPABMNA NPUHATUA
peLIeHuii, KOTOPbIE CHU3UAU HEOZHO3HAYHOCTb, YCUAUAU
ACHOCTb BOCNPUATMA U NMO3BOIUIYU NMPUHUMATDL PELUEHUA

Nno LBeTY C Y4eTOM KOHTeKCTa.

Pe3ynbTaTthl uCcCnefoBaHUA NOKa3blBaKOT, YTO CTPYKTY-
pupoBaHHoe LUt poBoe 0byyeHUe LLBETOBOMY [U3aiHY
no3sonser 3¢ HeKTUBHO COeAUHNTL TEOPETUYECKUE 3HAHUSA
0 UBeTe C NpuKkNagHoi npodeccuoHanbHo npakTuKoii. bna-
roAaps BU3yanu3aLum JOTMKK KOHTpaAcTa U CMCTeEMATU3ALMM
NepUEenTUBHbLIX MEPEMEHHbLIX B ONepaLMOHHblE fU3aNHep-
CKMe CTPYKTYpbl AAaHHAs METOAONOMMUA NOMOIIA CTYAEHTAM
nepeiTi oT MeToAa NPob 1 OWKNGOK K LeneHanpasaeHHbIM,
060CHOBAHHbIM U NPUMEHUMBIM B APYTUX CUTYALUAX CTpaTe-
TMAM paboThbl C LUBETOM.

B Gyaywmx nccnefoBaHuax peKOMeHAYeTC U3yunThb
KOHTPONIMPYEMble CPAaBHUTENbHbLIE IKCMEPUMEHTbI, MEX-
BY30BCKUE NPUMEHEHUS U NPOLObHOE HabNoaeH e
A5 OLEHKU YCTOMYMBOCTU U GoNee WHUPOKON NPUMEHUMOCTH
OTMEYEHHbIX TEXHUYECKUX U KOTHUTUBHBIX JOCTUXEHUN.

B pamKax 3Tux HanpaBieHUit CTPYKTYPUPOBaHHOE Ludposoe
06yyeHue LBETOBOMY 13aiiHY [EMOHCTPUPYET 3HAUUTENb-
HbI NOTEHLMAN B KAYecTBe MaclTabupyemoit nnatdopmei
ANsi NOArOTOBKU AU3aiHepoB., 061aaatowwmx BU3yanbHoM
rPaMOTHOCTbI), KOTHUTUBHOW OCBELOMNEHHOCTbIO U TBOpYE-
CKOW CaMOCTOATENbHOCTbIO.

techniques across diverse contexts including packaging, interfaces,
and motion graphics.
Threats to Validity and Limitations
Although the findings indicate significant improvements, several
factors warrant consideration in interpreting the results. The
quasi-experimental design, while deliberate and ethically justified,
means that observed gains cannot be attributed exclusively to the
instructional intervention; maturation and accumulated design
exposure may have contributed to some degree. This limitation is
partially mitigated by the replication of consistent patterns across
six independent semester cohorts, which reduces the likelihood
that gains reflect a single-cohort anomaly. In addition, the
researcher’s dual role as instructor and evaluator introduces the
possibility of instructional bias; this risk was addressed through
the inclusion of external reviewers who evaluated anonymized
student work independently, yielding inter-rater agreement above
0.80 (Cohen'’s kappa) across all rubric dimensions.

The generalizability of the results is also constrained. As the
study was conducted within a single institutional and cultural
context, the findings may not directly extend to other academic

ABTOpCKUI BKNap:

- IMnupuyeckoe noaTeepxaeHne 3QpheKTMBHOCTH CTPYK-
TYPUPOBAHHOTO LM(POBOro 06yYeHUs LLBETOBOMY fU3aliHy
Kak (haKTopa, CNoCcoBCTBYIOLLErO Pa3BUTUIO TEXHUYECKOTO
MacTepCTBa U KOTHUTUBHbIX HABbIKOB BbICLIETrO NOpAAKa
B 06nacTu gu3aiHa.

— [loka3aTenbCTBO AONTOCPOYHOrO 3phekTa, Koraa Cry-
OEHTbHI HA NPOTAXEHUU HECKOJIbKUX CEMECTPOB NOCTENEHHO
NPpUMEHAIOT I'IpI/IO6p6TEHHbIe HABbIKM HE TOJIbKO B paMKax
KNaCCHbIX 3ap.aHm7|, HO N B NPOEKTHbIX pa60Tax, CBA3aHHbIX
C [laHHOI 061acTbio 3HAHUIA.

- Neparoruyeckoe npefcTaBfeHe TOTO, KaK aHANUTH-
yecKas CTPYKTYpa MOXET COCYLLeCTBOBATL C NEPLENTUBHbLIM
W 3MOLMOHANbHbLIM BOBNEYEHMUEM B YCNOBUAX 06yLIeHVIﬂ pa-
60ThI C LBE€TOM C UCnonb3oBaHnem LWId)pOBbIX TEXHONOTUN.

- YHuBepcanbHas MeTof0N0rMyeckas 0CHOBa, COBMe-
CTuMasa C COBpEMEHHbIMN MyﬂbTMMe,ﬂ,MVIHbIMM NPpaKTUKamu
W aganTupyemas K HOBbIM paboynMM npoueccam NpoeKTu-
pOBaHUsA C UCNONb30BAHUEM UCKYCCTBEHHOTO UHTENNEKT,
npu 3ToM obecneynsaroLas coxpaHeHe TBOPYECKOI cBO6O-
Obl U KPUTUYECKOTO MblINEHNA.

B uenom foka3aHo, YTO CTPYKTYpUpPOBaHHOe Ldposoe

obyyeHue LBETOBOMY AU3aiiHy CNOCOOCTBYET NOBbILE-
HUIO0 TEXHUYECKOWN TOYHOCTU 1 OAHOBPEMEHHO pa3BUBaeET
METAKOrHUTUBHbLIE U pe(hﬂeKCMBHble HaBbIKW, HEO6X0,D,M-
Mble 1A COBPEMEHHOW M pa3BMBAIOLENCA [M3aliHEPCKON
NPaKTUKK.

3HaueHue Ansa Bbiclwero 06pa3oBaHusa B 06acTu
MyJibTUMEeAMa U rpacuyecKoro an3aitHa
Pe3ynbTaThl JAHHOTO UCCNE[OBaHUS NOJYEPKUBAIOT HEOO-
XO[MMOCTb NEPECMOTPa CTpaTeruit obyyeHuUs B pamKax npo-
rpamm no MynbTUMeAna u rpamyeckomy Au3aitHy C y4eTom
NPAaKTUK NPOEKTUPOBAHUA, OCHOBAHHbIX Ha NCNOJIb30BAHUN
LMDPOBLIX TEXHOOTWIA. YueOHbIe 3aBefeHNs JOMKHbI BHE-
APSATb CTPYKTYPUPOBAHHbIE UU(POBLIE METOA0NOTY BO BCE
yuyebHble Nporpammbl, YTOOLI BLIATH 3@ paMKU NPOCTOro
obyueHus paboTe c nporpaMMHbIM obecnedyeHnem U cocpe-
AOTOYUTLCA HA Pa3BUTUM BU3YaNbHOI NIOTUKM, CTpaTernye-
CKOTO MblWWNIEHUS U YHUBEPCANbHBIX KOMMETEeHUUI B 061acTu
Au3anHa.

Bonee TecHas MeXANUCUMNAMHAPHAA B3aUMOCBA3b MEXAY
Teopmeﬁ uBeTa U CMeXXHbIMU 06J'IaCTHMVI p,VI3al7IHa, TaKUMU



environments or design disciplines without adaptation. While the
structured HSB-contrast zoning methodology proved effective
within this setting, broader replication studies are required to
establish its applicability across diverse contexts.

Future research should therefore incorporate longitudinal
follow-up designs, such as tracking students’ application of the
methodology in academic or professional projects three to six
months after course completion. Such studies would provide stron-
ger evidence of the durability of both technical and metacognitive
gains and clarify whether observed improvements persist beyond
the immediate instructional context.

To further examine higher-order development, advanced compe-
tencies were analyzed by comparing midterm and final project
outcomes.

Table 2 summarizes growth in advanced competencies from
midterm to final projects. Substantial gains are observed across
all measured dimensions, with particularly strong improvements
in strategic contrast application and emotional tone control via
color. These results indicate that students progressed beyond

Kak Tunorpacuka, fu3aiiH uHTepdencos, aHUMaLMoHHas
rpaduKa U UHTEPAKTUBHbIE MEAUA, MOXET CNOCO6CTBOBATL
KOHL,eNnTyanbHOW NpeeMCTBEHHOCTU U MEXMEeANIHOMY Npu-
MeHeHUI0 BU3yabHbIX NpUHLUMNOB. 06yyeHue Teopum LBeTa
ClleflyeT paccMaTpuBaTh HE Kak OTAENbHbI 6a30BkIi Npes-
MET, @ KaK MHTEerpaTUBHYI0 OCHOBY, KOTOPAs JIEXUT B OCHOBE
pa3MYHbIX 3TanoB y4ebHOI NporpamMsbl No fu3aiiHy.

LUucposble yuebHble cpeabl cnesyeT UCNONb30BATL
ANA COAENCTBMA UTEPaTUBHOMY 3KCMEPUMEHTUPOBAHMIO,
WHAWUBUAYANN3MPOBAHHON 06paTHOI CBA3U U pednekcus-
HOW npakTuke B cTyann. CTpykTypupoBaHHble LuudpoBsble
pabouue npouecch NO3BOAAIT CTYEHTAM NPOBEPSATb M-
noTe3bl, yTOYHATb BU3yaNbHble Mepapxuu 1 GopMynnpoBaTh
060CHOBaH!SA AU3ailHEPCKUX pEeLIeHUi B PeXXMMe peasbHoro
BPEMEHMU, YTO CNOCo6CTBYET YKPEnneHnio Kak nepLenTuBHOM
UyBCTBUTENILHOCTU, TAaK U METAKOTHUTUBHOTO OCO3HAHUSA.

Mo mepe TOro, Kak MUHCTPYMEHTbI C UCKYCCTBEHHbIM
WHTENNIeKTOM BCe WWpe BHeLPAKTCSA B NpodeccmoHanb-
Hble paboyue npolecchl, B 06pa3oBaTe/ibHbIX NPOrpaMMax
HapAgy C KOMNbIOTEPHOI paboToCNOCOOHOCTLI0 HEOHX0AUMO
VAENATb NepBOCTENEeHHOe BHUMAHWE TBOPYECTBY, OPUEH-
TUPOBAHHOMY Ha YeN0BeKa, KpUTUYECKOMY MbILIEHNIO
1 3TUYECKOMY BU3yanbHOMY aHanu3y. CTpyKTypuMpoBaH-

Has nepfaroruka LMGpPoBON KOTOPUCTUKN MOXKET CAYKMUTD
KOHLeNTyanbHOW 0NOpoi, N03BOAAIOLEN CTYAEHTaM
KPUTUYECKN NOAXOAUTb K CUCTEMAM UCKYCCTBEHHOTO UH-
TeNneKTa, a He NaCCMBHO NPMHUMATb aBTOMATU3NPOBaHHbIE
pe3ynbTaThl.

B uenom cTpyktypupoBaHHoe oby4eHune Lt poBomy
LBeTy npepcTaBnset coboii adhhekTUBHYIO 06pasoBaTesb-
HYl0 MOfieNb, MO3BONAIOLLYI0 YKPENUTL KaK TEXHUYECKYIO
CTPOTroCTb, TaK U CNOCOBGHOCTb K AM3aHEPCKOMY MbILWIEHMIO
BbICOKOTO YPOBHS, YTO MOMOraeT NofroToBUTb OyAyLUX AU-
3aiiHepoB K paboTe B yCNOBUsAX NepLENTUBHOMN, KOTHUTUBHOIA
1 TEXHOIOrMYECKON CNOXHOCTU COBPEMEHHON NPaKTUKM.

corrective use of color toward more deliberate, context-sensitive,
and expressive applications.

Observational logs and studio reflections revealed a signifi-
cant affective and cognitive dimension to the findings. Students
who initially expressed frustration or anxiety when working with
open-ended color tasks gradually demonstrated sustained engage-
ment, verbalized iterative problem-solving strategies, and collabo-
rated with peers to test hypotheses related to lighting, mood, and
compositional emphasis. This behavioral shift reflects not only
technical improvement but also the emergence of metacognitive
regulation, as students increasingly articulated and monitored
their design decisions.

In summary, quantitative rubric outcomes and qualitative
analyses converge to demonstrate that the structured digital
color methodology enhanced not only technical proficiency but
also conceptual understanding, strategic thinking, and creative
confidence. The dual nature of improvement — both measurable
and reflective - supports the core hypothesis that systematized
digital instruction can bridge theoretical color knowledge with
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professional-level design practice in multimedia and graphic
design education.

These findings provide the foundation for the following Discus-
sion section.

Discussion

The findings provide strong empirical support for the effectiveness
of structured digital color instruction in enhancing both technical
proficiency and higher-order cognitive competencies in multime-
dia and graphic design education. When situated within contem-
porary design instruction, the results align with process-oriented
models of learning that emphasize structured exploration, reflec-
tive practice, and strategic knowledge construction (Laurillard,
2012).

Substantial pre—post gains were observed across all rubric
dimensions, with the strongest improvements in contrast control
and technical execution. These outcomes indicate that theoretical
color relationships were not merely recognized but operationalized
within applied digital design tasks (Table 1; Fig. 2). The systematic
modulation of brightness and saturation appears to have reduced
perceptual ambiguity and supported more consistent control of
hierarchy, legibility, and focal emphasis.

Qualitative findings converged around three central patterns:
conceptual anchoring, strategic decision-making, and creative
autonomy. Students increasingly articulated the rationale behind
their color choices, demonstrating planning, monitoring, and
evaluative behaviors characteristic of metacognitive regulation.
The deliberate construction of contrast zones and contextual
adaptation to lighting and compositional intent reflected a shift
from intuitive trial-and-error toward structured perceptual reason-
ing (Fig. 6; Table 2).

Quantitative improvements were reinforced by studio observa-
tions indicating reduced cognitive uncertainty and clearer strate-
gic intent. This convergence supports a cognitive load interpre-
tation of the findings. By externalizing color decision heuristics,
the methodology appears to have reduced extraneous cognitive
load, enabling students to allocate greater mental resources to
higher-order design reasoning, experimentation, and aesthetic
refinement. In practice, this was reflected in faster stabilization
of viable palettes, more coherent hierarchies across iterations, and
increased exploratory variation once a logical baseline had been
established.

The findings also indicate a meaningful extension of pig-
ment-based color instruction into digitally mediated environ-
ments. Although concerns persist that digital interfaces may
attenuate perceptual engagement, the results suggest that percep-
tual nuance and affective intention can be preserved when struc-
tural guidance is explicitly aligned with goals of depth, hierarchy,
and emotional tone rather than with software routines alone.

Evidence from final projects further suggests methodological
portability. Students applied contrast zoning across illustration,
interface, and packaging contexts, indicating that the methodol-
ogy was internalized at the level of visual reasoning rather than
as tool-specific procedures. This supports the position that struc-
tured digital color instruction can cultivate transferable design
competencies that extend beyond technical fluency.

Interpretation of these outcomes remains appropriately
bounded by the quasi-experimental design and single-institution
context. However, the consistency of quantitative gains and
qualitative convergence replicated across six independent cohorts
provides a stronger evidentiary basis than a single pre—post study,
supporting the credibility of the findings within the acknowledged
methodological constraints.

Overall, the discussion supports structured digital color instruc-
tion as a viable bridge between numeric color systems and percep-
tual-affective design demands, strengthening both measurable
performance outcomes and reflective design reasoning.

Conclusions and Recommendations

This study provides strong empirical support for integrating struc-
tured digital color methodologies into multimedia and graphic
design education. The transition from intuitive, manual-based
approaches to systematic digital instruction produced measurable
improvements in color harmony, contrast control, and technical
execution, alongside clear development in strategic thinking,
metacognitive awareness, and reflective design reasoning. The
HSB-based contrast zoning protocol offered replicable decision

rules that reduced ambiguity, strengthened perceptual clarity, and
enabled context-sensitive color decision-making.

The findings indicate that structured digital color instruction
can effectively bridge theoretical color knowledge with applied
professional practice. By externalizing contrast logic and organiz-
ing perceptual variables into operational design structures, the
methodology supported students in moving beyond trial-and-error
toward intentional, reasoned, and transferable color strategies.

Future implementations are encouraged to examine controlled
comparative designs, cross-institutional applications, and longi-
tudinal follow-up to assess the durability and broader applicabil-
ity of the observed technical and cognitive gains. Within these
directions, structured digital color instruction demonstrates strong
potential as a scalable framework for cultivating visually literate,
cognitively aware, and creatively autonomous designers.

Key contributions include:

- Empirical validation of structured digital color instruction as
a driver of both technical performance and higher-order cognitive
growth in design education.

- Evidence of longitudinal impact, with students progres-
sively transferring competencies beyond classroom exercises to
domain-relevant design projects across multiple semesters.

- Pedagogical insight into how analytical structure can coexist
with perceptual and affective engagement in digitally mediated
color learning environments.

- A transferable instructional framework compatible with
contemporary multimedia practice and adaptable to emerging
Al-assisted design workflows while safeguarding creative agency
and critical judgment.

Overall, structured digital color instruction is shown to enhance
technical precision while cultivating the metacognitive and reflec-
tive capacities essential for contemporary and emerging design
practice.

Implications for Higher Education in Multimedia and Graphic
Design

The findings of this study underscore the need for multimedia and
graphic design programs to recalibrate curricular strategies in re-
sponse to digitally mediated design practices. Institutions should
embed structured digital methodologies across curricula to move
beyond software training toward the development of visual logic,
strategic reasoning, and transferable design competencies.

Stronger interdisciplinary alignment between color theory and
related design domains - such as typography, interface design,
motion graphics, and interactive media — can support conceptual
continuity and cross-media application of visual principles. Color
instruction should be positioned not as an isolated foundational
subject, but as an integrative framework that informs multiple
stages of the design curriculum.

Digital learning environments should be leveraged to support
iterative experimentation, individualized feedback, and reflective
studio practice. Structured digital workflows allow students to
test hypotheses, refine visual hierarchies, and articulate design
rationales in real time, strengthening both perceptual sensitivity
and metacognitive awareness.

As Al-assisted tools become increasingly embedded in profes-
sional design workflows, instructional frameworks must foreground
human-centered creativity, critical judgment, and ethical visual
reasoning alongside computational efficiency. Structured digital
color pedagogy can function as a conceptual anchor that enables
students to engage AI systems critically rather than passively
adopting automated outputs.

Overall, structured digital color instruction offers a viable
educational model for strengthening both technical rigor and
higher-order design reasoning, helping prepare future designers to
navigate the perceptual, cognitive, and technological complexity
of contemporary practice.



