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Abstract

From the perspective of universal design for learning(UDL), the application of technology
that supports personalized learning helps improve cognitive learning outcomes and affective
growth. In overseas research, while attempts to support personalized learning by using a
recommender system targeting students with various types of disabilities have been
conducted actively since 2017, related studies in Korea are insufficient. Therefore, this study
aims to suggest methods to utilize educational recommender systems from the perspective of
UDL based on the analysis of existing literature. The result of the analysis indicates that
the research trend of the educational recommender system for students with disabilities is
largely divided into 1) ontology construction, 2) treatment and education/training support, and
3) accessibility improvement. Based on the result, this study proposes three research
directions to be conducted in the Korean context, related to the use of recommender systems
from the UDL perspective: 1) research on the qualitative improvement of ontology and
metadata, 2) research on the way to support instructors for UDL, and 3) research on
improving accessibility to MOOCs(Massive Open Online Courses) and online learning.
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A7 WYY} 24

Hust Apsle] o o 5”7%94 Wdat ) aass AR BHoR Hoet 4
A ARt TSo] EXRNTE AEE HA  w(Computer-Assisted Instruction,
CAl), ZEJutjo] &gus, EH}O‘ 2id, AOLE 21 5 8of9] HAdN & 4 %
o] W5oN FEEE HIzzA]9] WHel= S At} 2l 2ol 7IAIERE 15A]
59| Jgko 2 glolg 7|4t9] R|5d 7HE wWEsh5(Personalized Learning, PL)o] 7}
SOAIHA 78 SkEANe] aFa} o] Mgt ssad s AT 4 Al =G it
Holle MEPolY =AM w50] FEiZ 7iE SHEshso] offolFHH, AlFolle B
OB} shsBEAlsto] wiha glo]gjof] 7|8t 5t ITS(Intelligent Tutoring Systems) &
Bie] sk5ol 7Hssiptt ol2fsh 718 BHEshso] shaAtel 571, Ao I 9SG, ofsf
T o =3o] He Zem M3PAox Euklu QciFalcao et al., 2018:
Gomez et al., 2014).

ME SEesy 7P gt 99§ shie vk BHA sksA7(Universal
Design for Learning, ©|s} UDL)o|t}. UDLZ Z& SMIE2 93t IX|sks, A=A
P9 58 AUk 28] HYStaL RUS Aets Wt A Jh) U
slcHRose et al., 2005). C}o] Ao w2, shSuAoA o2le-s
St&AREol7l UDLat 7 SHEshse] oM HEz=AE “36}# A
A9 QIR ek date 28 YA AR0E &80l He ez ¥i
JCHHall et al. 2015). AA|2 UDLES &XI5P] 9ol Y w4AEo|U SRS
of BlZ=2AE Z8stuAt =3Hsligith. Rose 5{2005)2 UDLOJA B Zz=2
st welo] A olum 9k o9 thewt 2ol £ sz Aelsct
2A12 F8akA, 7120 QS VI LeIHol H3HoR Aol 2
ofepise mae Cloet shgse] 278 £851F 4 ] U
Aze UAY =pE0) Wz ofAutt og Ssh] E2saA
ol FBate 2ol JhsaEy] wgolth BE SRAMSA awAQl o
= AXlsk= 2ol UDLY] 7|2 7MgQl otE, UDLE 7HE SiEelsE AAlsk] ¢

A|AE] 7] *]”ﬂj BE IRIS. QltKZhang et al., 2020).
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1. SN FEAAE

NESREC DS

D

AAARE dytdloz A 7HR|9] 8 ©AIE #ZItHGarcia-Martinez &
Hamou-Lhadj, 2013). A&, sk5At o, oy 24, oy 2Hgo] A 4
Aol A, QoA HIAUFZ s £ W Ag TAlolh A, Y &9
Aot FA2 BE ARANS] aBEolA 7|1E ARdn} A|ARINNO] Ao Argo] WA
2 O 2 "ok <x D> FHAAEC o] dF2 v 8452 st
Zolct. FHA|ARIN FAof TS
AL, 2A, A|AElo 2 tlofst 718 &

M
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¥ g
)

ZRNARI S oliMe Odet ZEY 71HE A8s "ot FAAAR
TRT UYs H)r FEAN7 20 Bl & BY "EY, XX JRF DY, A4
719 HEY, B AW #Ad ogt IHY So] £2 AFHHEAZ, 2015: Oh,
2004: Wu et 2000) 717¥o] ey Y a2 Ailo] EXct. A ZEI 2
ElE I g 1&14 B9 Z710] AEAR Oigt BEE 7] FE= F miRo] 2
EABYE(cold-start) ZAIE 7FAIAL QlaL, AJAL 719k HEPO] 3¢ QIZto] AR&sh=

ojufesst BIASZS 7 UFAPPIE dol oz Ae Haeidknowledge
engineering bottleneck)d} 7Z-& ©AS 71X Qic}. weha &= ) ojAke] T 7]
29 20|} thAo] 9] A8% stojRale WS F8ate o] Yntalo|ct
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<E 1> FHAIAHI] /0| HekE F= 24 (Garcia-Martinez&Hamou-Lhadj, 2013)

QA of|A]
AR AFRAR] 712 EA HiF, QI LEASA Q4 ¢ojA vjF
z2m . o i
=, ZALLA, THAL B97), 571, A2, Al AR AR, ERQIY]
MR @4 Aeiof] gt oAl Bopa, @, AJSARE R, *&&% N3, AFBA}
7o) A5ArE
A1 FEIX, o322, g1, /1YL, F7L Qo SR, Eu, 7oA
. A Age, FH9] “47}?—* 4 Fe% ME, B7, EAet AL 9f ojmgt
- AfR10] SREIRER), 2101} eI
AN, A, oiehole, Sx, A% tlolg, glojy &4, 7=, AA|, &,

el Qlefo] A

YutRlog FAAARL ofufEo|L HIEHAF e IT 7|450lM 7HAAEAL
U 7)o} des oiEstal 50| Wle 7HETRE ARl RS Ak Ao
2 *H%—QOMUL lﬂiur AR FolMe] FAA AN TR w0l FA

HE9 gk olstiel L Qhoflde] FHAIARS] Ao gt
015H7} Q‘FUr 7He HESISS Odet o5 HAzzAeh 22 JEss ol
gsto] gt wapeh A EEY GofRls Yot Al WRiEo] JNEEHUA Ay
97] A|AFSHCHRedding, 2016). Bingham S{(2018)0] wi2H 7jd Sk&ssks: pdlo
Ul 719 Ha @4ar o]RofRlt). A, shgAr mauplojot. SkeAL maupd 2 Tf
sk&A1o] 73y} oFd S|, QAN =7], 2 58 X|&Aoz AGo|EsMY 4
sflor sttt =AY, SskaAt 7i7HRlol St ZAl=loltt. shaAtel W, EHL*W 71, =8
of Westn, Hesteg aks Azlol Ausielolol dch A, SHE B At 7]
o) oI, ol REE T AR UL HBE AAHOE WK A8
ZPICL WA S S Wolck EAL ARE Rel. 8% A= So| Bl
27 HES WSt Wesle dick 1 o] gxlgel 18 EAA 9 Wbt o
$119 W Mol W MO AFEAL, S5 2F0 we U A
TE YEE A Y Lol B Fag et a
882 95t ARAARS SRsAt mene soz A o
SAeA 79.7“0} w33t o e AlSst SHEelsE Bv HEEEAIEA
o

2=l & olt} Garcia-Martinez@t Hamou-Lhadj(2013)= wAJmiEhol|A] FHA|AELS
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SO A9, WS SUY. AR A 39, WA 51 1 5 59

Garcia-Martinez@t Hamou- Lhadj(2013)%
o] SRl 20 B4, A, 294 940l A 1S EE St Aol
29] ot 5o ATl Y FHAA FESlor Foi2 Wit Syed £
(2017} WHQ B FFAAEL SBAle] WAAl] W A o AR &
Hsb] 9o R0l R Folt Mot ofat A™e WS AW Ak, A

3 WHoR SBAISA] AFSor Ak AL N 7S FS w80l
of FFAAELS YU FFAALE T S0l Wil Dejo sjuf, ARL 4
A §4 Sol wet Y wEES Sustn Aldsks B4 4ok 28 G o

ojoj} gict.

2. IRE XHAAH 017 S5

W58 FHAARIC] U At F3FS melolr| Yol &l 597H2017-2021) AlA]
g I ALs Aot SPsi¥on, I A= <® 2>9 gt
KE 2> 2017-2021d & FHA|AH oA
BRI =5 AL
5o} o] 7o}, 9re-9%3(2018) 1
251, AEB(2017), UEE 22020). HTAL BR2021), A
chsAy Ol K14 9](2021). 255 91(2020), WA 2](2021)
oratol 20t 9](2020), 041 9](2017), SHAIY €](2018), .
-t SHAIY, A8]4(2017), BAFS 2)(2019)
WA} oL, AFs]4(2021) 1
af= DBQI RISS (www.risskr)g &0l FHAIAR U W& 52 FHA|AR] 9 &
&3 A & 1370 At ANEIn FAIMOR A Azt FHAIAE A9t

- JIa 4
Vg g 0]?—@1” uw A F L e 2y oz & 69)9 At
F& o

Felx, 2o, vlauel Al BE, A et

A= 9, 2020: 7‘EH74 2017, ¥W8X131 @], 2021; o]Xl& 2], 2021; UEE] 9, 2021;
AT, AL 202, AP L L oz AnjE B FEIA, Gol S
A S o FHAC Ot $HL F2 AF AWHUCFI 9, 2020 0]
< 9], 2017: SHX]Y 2], 2018; XY, AA, 2017 g= 2], 2019). foFs g2
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2 SRPALS FFSPUCIEL $29. 2018), FAE oz Al 85 EEHX

S FAsts AReVEe, R84, 2020)% AW v} ok shAlY 220 = AT
o] UDLO] THolN ZUHQ! sI5AE J1gsil, Aot ot SHst mgol

Lo PSS R AFAARS ATF ARlE Sobuy] ASUCE

UM A viet o] UM Aofisiioly sEESkGo] Hagth StaAE oY
02 FHAARLE AFgH ARZE 719] QIGith TefA & Aie =2 oA &5
WS oA UDLeE ods FAAAR ABARIE 461 ARPES E&EsiE
A} shd

e 2 e FE dAAAR(scholar.google.com)S &Estlon], HA
719leg2= EX Aol J(learning disability, autism )3} ‘recommender system’,
FX ‘UDL'Y} ‘recommender system'2 34| ARRSHCH AMZAD £ 2410 =50]
SROIEIT:. 1A fAGAM = AFAF 2900] =79 255 Y1 A+ =&, AP
oy, A7 WS VlEeR 2 A9 FAIRF #Edo] w2 =2 AT o
ol F 179H0] 2AF FATECR A1E AEEIT. 28 RAYAM = A
=l WdE, Ao 99, FASA J W, R S 2AshL o HiEgeR

ANVES EEstut stgict

17} FA(N=24) 22} +#A(N=17)
el e
A =1 N Zlof A
/%0 BF AA] 24 o mat
Bt
V. A7 2
MAE 1789 2512 BAMsH £2Q AuE =5 dHis) desoz Aelsto] <#E 4>

off AIAIsHA-



<E 4> UDL2 {5t FHA|IAH ofQ] A7+«

g AR} FAEA e ol 49 FAA A8
WS K] WAHZ5h =E=
2009  Chu et al. L/TeTPBLL ATyl A JLJHT%)& SEIES
Hef-ws R
2010 el Campo EIAE gopw aan ShE s e
. ey
Tu
2010 Ivanova et al.  2EEA] & HES - 91713k}
2011  Nganji et al. LEZX] 1= oYUl - A5l
7S XY B HFAKF Ol . - -
2017 Costa et al. ?Eu}lel‘_ A Lg::]:‘%];{]_x 1= (Task) 24
. 0] 7(]7(4
. 78 RY SHSAE T
2017 Mejia et al. R 455 = =
ejia et a NILE (1502 . 07H*1
i % A 2Are
Quisi-Peralta R&E A X} ]ﬂi 9E]o]c]o]
A8 et al /3 R SR wideor ) A2
2019~ Andrunyk 25 A e EHEVE soffware
M H O Tw
2019 Andrunyk 72 A|Y X1 2} o =x
2019 Iniesto etal. 8T Ao ] o353l UDL
~10
JLA] SFAY - 1 A A3
2019 Iniesto & Rodrigo E/T;—L/I}SOES}E) AIEIED SRR} }\]i"%% % éﬂg”‘o,
Manoz-Arteaga HIEtHo] & =t TEERE
2019 A st2xtof - Glo
et al. = ee TRIEE
i"% Kl% EPAK].
2019 Yang et al. /oI7k-2 5 A oS0 A AR
Jorre (o1do])
2020 Brahim et al. E‘_:/L(?El?}g Krofjolut staxp  OER system G
o O
I SPAY _ A
2020 Elias et al. R - sppnp  OBR system Ao
A 1] _ o
2021 Shen & Xu 24 x| Ao ﬂ;g&% QIx] 52 ofolel A4
. . RERT
o0p1 Viola Igfaarlnbrosw oEaz A (Dovc\)m st R} UDL
: Syndrome)

o A0 FEH =2 FuEdol Ea(+) BAISIS.

<E 40 £ Y& taa 2ok A, E8) Ar oA 20099%FH 20114
OJRIA] AW, 2017HFE] 2021\d7HA] 13Ho] =7t AISEE]QlL). o5 &oll FHAIA
do] 2 A8 thgt =0} sty 20104 Az B AFEo| AlRtElo] A
Bt Z715191e e & 4 Atk AL ol SHAIM FFAIAHo] A
JALo 1) EH3| Ao S HAISHA] &2 Aol Al disabilities, disabled-learners,

disabled students = Z3h), 2) AHH|(autism, autism disorder spectrum £ &3}, 3) 8t

r
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SAol|(learning disabilities) ¥ W=Z(dyslexia, reading disabilities =

Zofj(intellectual disabilities, down syndrome &3 S0z J1823F & Qloict EXSH
ol S YA &2 At ool =SS meet skaAolded At
m|(42])et o] Aol d9s FAlRlste FHAAIARI] FHES AQkE A4k ohe =
A=t A, FHAIARY] A ZAR 1) 2524 Y HEHH 415, 2) ws&
d A REAY, 3) A TR REUAT WA, Aol Uit 3 o2 1
SR AEAL A ESH 02 AR, B A7 S8o] FujA &
FAAE] FEYS WASHE 0|02, offoli FFAIARS] BE BA A%

A 71E 29g TR0 Auuok
1. 222X ¥ HEHOIH #=

ZERAE AooM AHEE 8oz g9 ARl AR S 159
Al Aol BREE 58 WA 499 FAAQ TIES /Rt Gruber, 1993;
Maedche & Staab, 2004). HEHHO]E]= ofo]dle] &/ = F&I=Xof| Hojrl= ¢
o[gjo|c}. UDLE 1e2fgh FHAIARIONAM = 7P A ©AQl A1 g B@AE At
& FAoz ol JAolut shgol Zast Foof Aelsty A 2E=Xlet HE
HolHE &5 "ot 2R 24 il 1789 =& & bHo| FHA|IAES ¢t
UDLY] 2E2A4 HEfEolE 9] EAIE thR3ith Nganji 5(2011)2 7 25 ol2id
= 9Isto] AltHY (Semantic Web)7|a5 &8t Aol 252X At s
ZEEAlE AR Tkt Aol SS9 @Akl S Sk Atde RS Al
Sohe A2 SnE ottt 54 Folgol 7gtste] 222X 153
AHIE 919ith Deambrosis £(2021)2 SELI(Smart Ecosystem for Learning and
Inclusion)et= 7]E9] A4 AAT S3F0f| Agel= UDL 7|8t 2524 15 A5
Alegstitt. sl A= U 59 sMiss tidez 78 e+ A= gx|g
AR B4 ZHM JEE FAletstAtt olF ol wARY It wsASo]
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71AF
19ic}. del Campo o(2010) 9] VLE DEE*OHH oferEsel Azl
oJst A|AELS AotstgT) s oA FHS
820 @ & 9l AASH FEIXAL} AH|A S
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37N 2-5AtH(Open Educational Resources: OER)2F MOOCs(Massive Open Online
Courses)?] etolA] RWE APSS 7|E AlARlo] UDLY 2L H8a FHA
Ble g8s5l0] MIALS M7= AL =g 2xoz slodct. 1 o|2A, Elias et
al(2020)2 FEAATE JRHslel ATYE kols A7ES Attt IARCR,
17 n2nlg 254 1RAE AL Y olelol $29 4= P4, ogrel 28
Saate) AR 25 A7tR 2R A AU Y dre A2 dso
7dollAf OCW(Open Course Ware)o] Atdg SI5AP} dshe Wrlo] dx [3(H
sgle, HAE, AlZL 7Nz MEislel B 4 9l SR FHAIA] Wasi
=]

O_A..

=2 T M
1 AIISFT}. Brahim 5{(2020)2 OER A|ARIS] A2 S f3h 2/l &4 &
Al Aotstnt. sl d4e 54 ShSAr ZEopd WALS 28sto] ARAPE 57
Ofo|’lZ ARgsh= Webd EAJ(o: g4, 9 A2 &, ARY k
AQF5TE Iniesto?t Rodrigo(2019)& 7]&2] MOOCs ZHMA|AEIQ] “YourMOOC4all’
o] A, A, Aol digt meulE EAste] A S s ©EE AQtst
Pt E 02 AoAE YourMOOC4all o] oA4d 17dof shgAtse] AR Hrt
At&S UDLO] oA EAsto, A2/doll ot Bl 8453 Al MOOC Z&l
= AleAol ol2igt JEE AETo=s MOOCs FHAIARIS A/dE Al
7iof sttt A|QrstitHIniesto et al., 2019).

V. =9 % Al

ASY 710 wAah Y RSkl O et S/RtEA dow sisalel
2% 9 @70] I SAAERIAS Agsts e Hrh 59518 sloz oS o
o] oajet A5 7140] £40] SRRSO Zojdl SElo] ofd, Aols 714l o
WSS T3 Oo] SAALSOP] AIBEY] YaINE Al5Y FHAIAE TR Ay
Jb ok g Wt ok weh B dpt B Aalesat e dpad) o
g w4 7S vlgoz UDLO] mo] ZFAIAY o7 9 FEWS 0ol A
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1. 282X % OIEICIOIEHS 22X grat A4

SR FHAC TiRt HRE RIS & West otk UM AEE uje} o] A
AEIO Qlbbxlo 2 KA olel — =& viHo] M2 — =X %FZIJ OAE AXIct
Tl shent memely FAHEL ojos Fust fAlElES FHAARS 7Ed)
£ 20 FadIck 531 302 1D e GRS 39 Bl geil et 2
T 9ick. whRo] UDLe|
ol FAAAHe] A8 4 O‘EE 7ol ‘”“’*F} ol Mg StEAt 545 =8t
°*i’%1 SE2A|9] “—. Fd2 oleoldie At Basteh ot Heol HE
olEl9} % 01]*1 R SISAIYES UDLY dollA Al7dy]
WEE Evf 25 AAlsioF 2 Aol

FRAARS GuHoR BEP] YEE T1E U AARO] BE JhsE o
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2 ME, WAL NS, 4

_10
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oA maAle] BEA R4S Asls FHAAE dw} g
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E3It AR o) 9@ AR SAol Chfstol, BE SSe] Cepye Egsl

D AUsRe e 44 itk webd mashy eakel o] B AlE T

Aol At B2EA ol ARS ARk AUshe A7t Basich WA
=

AmE 2] of Aramwsz} 2ol R3Abt 7lEe] HEAel @sgd ARlE uio
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3. MOOCs &« 2¢ctel stgel H2d &d g+

2000400) ol3.2 Ao} SPYS chgoR & 2okl wRAol jHe sf W W
Mol o HRHS WIS U AT PES| APIRTHOIRA, 2013 FA%,
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