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Abstract: The spread of COVID-19 at the beginning of 2020 has had a serious impact on universities. In
the spring semester of 2020, face-to-face lessons in the classroom were restricted and many universities were
forced to take online lessons. Although teachers didn’t have enough time to prepare their lessons, the spring
semester was completed without stopping lessons. This is nothing but the fact that universities have de-
veloped ICT infrastructures, and SaaS type Web conference systems were introduced in a short period of
time. Then online lesson environment was immediately provided. During this period, teachers who had not
positively used ICT until then conducted online lessons, and they accumulated knowledge for using ICT in
their lessons. Taking the opportunity after COVID-19 will subside, the momentum for digital transformation
(DX) which utilizes ICT to transform education is rising. However, no framework has been established for
DX related to university education. This paper proposes a framework to realize DX, which is promoted by
both faculty members and ICT infrastructure, and presents the prospects toward DX in university education
using the framework.
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Fig. 1 SAMR Model [4].
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Table 1 Dimensions for guiding analysis of technology use [13].
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TE5OTHIEVDNLTWS [17]. —J, Sakai (& Uni-
versity of Michigan, Indiana University, MIT, Stanford
University 2SH.0 & 72> T, ZNEFNDORFIZB T Java
ThFEE SN TWw/za— P28 L THEA L7z [18]. Moodle
BL U Sakai (3 OSS TH B L W) HERITFIE, Y AT A4
B & Ot S 1L % #%BE @ 55 T Blackboard % WebCT
EHEMLTWE, RTINS %5 1.5 Ao LMS &
T5.

2000 FE1E 7 T 7 B &N UDSHHITB Y L 72 44K
Thh., T72, Web ¥ —ERAZHET A0 DORFERET
& % Ruby on Rails & 55 L7z, Canvas I3 Z 115 DAl
35 L, KE Brigham Young University ® K&:FedE T
& - 72 Brian Whitmer 8 & UF Devlin Daley 2%, 24F:F]
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[ e ———
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I I | 1
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4 LMS &7 770y O
Fig. 4 Relationship between LMS and technology.

L T\ 7z Blackboard DffiV:fEFm L% EFX— 3 v &
LCHZEZ GO 72 [19]. Canvas (ENA NV EZ T N &
gL LT, WebAPI Zifg e L7 —F 727 F vIZTH
FEENTVDL L) TTHE I, F15MLRR L7
B, ARTIEE 2O LMS &3 5.
CNETHPLTE& T2 /0Y L LMS OBERB LU
ZDOLMS M LMS ICRIZL7-MR ez T L5 X 4
Ed. EOLMS bEEARTEIINZL ICT 1 77
AL CHEEMrbELE L. 72, BHEHETH D
WebCT & Blackboard (&, #55&® Moodle % Canvas B3
DVLT 7Ly AL )EREREH 272, 22T E
IF72 LMS E T R_RTRFICBWTHEEINTEBY, wih
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= 2 fUEM% LMS Hae
Table 2 Typical LMS functions.

BRE WL
TIET | mmowrsmR L0 s 2 — 2K
AL | AR PRREDRI A2 RRT o LS

AEE IR /NT A b DRl & F & TR

EVa— | VAR R L a— RSy =
Frvh | VTAEALABET 4 2D v gy
TH—T b | BALYE, BFK, T4 Ay arHY—L

g Lt— NREEO$R T L OEIR

INT AN | KRa REROBBIC L DA TA T A b
URL SEGE~D URL Y v

TrAN | BEERLERDPDF A A=V EDT 7 AV
TANY | BEBERERD T 7 ANEE DT AN

SR — | IMS AEHED LTIIC £ DM — A4S

D LMS IZBWT b RFOUETLEL ENb % DR
WEEINTNDS,
3.1.2 LMS #» 5 Learning Platform

WebCT %3 1993 F 125 L Th 5 30 < 127 1), 2008
fEIBH; L7z Canvas Th 10 REDFEE L, LMS O#HEE
FEFE L TE72. Moodle TIXEED T — ANTHHATZ %1%
FElZ 2612 A, 25D B Sakai, Canvas, Blackboard
THRRIIRIE SN TV SEELZR 2 ITRT. b0
BEVHIIE, FEPEMRT -2 ¥ — V5% LMS 6 ¥
7ou—FNLTPEEZ L, RETIABDO-ODOF T4
YT ANERIT, BRI E N2 T e Ay Vg v THE
L, BV R—-b2REEES, L vnolz—HEoEy
FXETAIENTEL. TOLHIZLMS HAATHIZE
R XBET AL OREM RIS N TV DL Z W50 5.

3THEHIREZ LIV A PVETIZH S “Learning
Management System — Learning Platform” & <) 73¥)—
THbH. ZONF—13 2013 FD Squid Chart 7° 5B L
7z [20]. Squid Chart ZfEH L T\ % eLiterate |2 & % &
Learning Platform [ XDFMEE > L LTw5b [21].

@ 1990 FACH 5 2000 FACHBHICI T E 2L T Y — %
LMS L BE LR DT 7 /0T TH L.

@ SaaSEITIRMEEN, 1 ¥ AT A THEHMOKFIZY—FE
ARPMT BN FTF U DT —F T F v TH 5.

@ HHFTRIEINZEH T T r—va vy -y
DT TN r—vareiEds,

DO~Q@ DHeEE ZNF THRRTE/ZLMS IZHEHT 5 &,
1A B LU 1.5 & L7 WebCT 205 Sakai £ T
WL A= LMS, %2 LE L7z Canvas 277 v b
TF—hELTHEINS. Canvas (3248725 Web API
D% ThH JSON %l - 72 REST API # 3% L Tw5,
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Z® REST APLIZ Y A7 LB O — ¥ AE#EIZ S FIH &
, KENIRT IV AT AENMET 5 &2k 2%
D1OTH5.

72720, H1HMOLMS T N—=Y a7y 7ildo
THERBRICIEE 2 UL RS IR o TE TV, 28T
#3653 % IMS Global Learning Consortium (L, GLC)
MWIRETAHEMD 1 DTH A LTI L Canvas 7217 T <
Blackboard, Moodle, Sakai IZdFEEHEINTEBY, 4%
LTI Y — Va8t A2 e TE 5. 77, Blackboard 12
BOWTEH—=NIZA VA= VT D5 4T 5 SaaS M
BATS AT R I TV 5 [22].

32 S—Z JITVATL
3.2.1 IOYXFL

LMS 2’9 —=Y 277y b 74— L EIFENB LIS
olz0lE, LMS #Huk Lzzay 274 (LUF, LMS
IaAYATL) DRI ENL LI oTELNSTH 5.
IIVAT LTS &L EERROMFET, 7oL 2 EHkE
ZFIESTEWO BT 2 LTV EEERIRYT. £
NECY A AMEE LGS, LENHELRTRERE
REBEGPYRTV. TRFTTHOLMS FYFFEER
Web DR ZF > TRV L% L, ENHHPLE
BRWEIIIRR LN TP AT ARHEL LMS &%
HELTCE7. ZH LY AT LTI, LMS Zigftd s>
FlE =YL Eom I X ) kBN 2R EETE,
Y S EER Web iV AT 2 it ¢ 2 N0 #1355
MEESND L), FEEORNDO L) BIF RS
WL 5.

L2LGRERWZ EEN) TERL, VTRV FT
VAT LEWET DA, NEADVH oL ZDY N 5T
ML, F2T, 428 72— ADMHEE D, 512
TIy P T A= EENITHRHRT A Y VT AT AT
OOV I T VYA AT YA yT—2ary (LIF, RI)
FrRtdsZ il oTREZWIRL CTE 72, BT 2
IMS GLC OE#ED 1 2T 5 LTI TIE, I v b7+ —
LEY—VETANT SO0 RI23] Mt s T3,
T2 2y =AY FIF IMS GLC 22t ¢ 2 RID 7T
N7 r—LzffioTHIEELH#EDDL I LENATES, 72 IMS
GLC Tl Certification Ofl|fEA % U, IMS GLC 232t
3 % Certification JHOH 1 MIHEEHE L TF A MZAK T
I, IMS B InO & e LTREENSL. 29 LTHE
ENTEGTHITHEEROMEIIRE SNE., 2ok
B AAICE Y T2V AT LOBEAHERE SN TV 5.
3.2.2 IMS &%

4H, LKRTRE WS A2 A5 % Blackboard,
Moodle, Canvas & ¥ 72 K& LMS 2S5 KF5EETH - 72
£ 912, IMS GLC & KEDERL T ab. IMS [TKED
K¥IAI 22541 TdHbEDUCAUSED 1 7y cs M &
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#F 3 fLEM L IMS EHE (2020 4 9 A 20 HBUE, *1d Candidate Final)
Table 3 Typical IMS specifications (as of Sep. 20, 2020, * denotes Candidate Final).

(w=d BUETE | BT | I BRAE A AR FRE K
aigfmmmmm LIS | V20 1999/11  |LMS L #H5 L AT LDA 2 B —7 =— 2 1
Question & Test QTI | V3.0% 20005  |LMS L5 & MDA v X —T = — 2 890
Interoperability
Common Cartridge CC V14 2008/10 IMS tarvro YA Z—T 2 —2A 1503
Learning Tools LTI | VI3 2010/5  [LMS LB Y — LA v X —T x— R 251
Interoperability
Thin Common Cartridge | Thin CC | V1.4 2015/5 LTI {Z5xt)is L 72 Common Cartridge 1478
OneRoster OR V1.2% 2015/6 WA A E O R ISRS L= LIS 321
Caliper Analytics Caliper | V1.2% 2015/10 |FE e s/ oF—F2ET N ETRER 13
Open Badges OB V2.1% 2018/4 FIBNN DSy = IR 20
Security Framework - V1.0 2019/5 F— AW DT-ODE X2 T 4TI -
%gﬁmmMmer CLR | VI1.0% 20205 {EAOHEEREOAEM, WE, FoR -

LT 1995 fEIZFEA L7z, D% 1999 4E 121 EDUCAUSE
MBI L, IMS GLC & L COiEH) %= Fta L 72,

& 3 IZIMS GLC 29%5E L T\ 5 35 OFEHE [24] 09 &,
ZHIND L DL\ 10 OIEHELIRT. WHABEA L
FOEEDOYRTH S VI KA SNIEATHY, 20
FANMETY—hFLTW5, LIS 25 OR ¥ TI LMS # Hif#
E L TWAAH, Caliper IBEIZZLT LD Z 9 TldZ <, LMS
B2 IZEEBANORBAIIT DL L)oo, 5D
THED 72 70T IMS GLC DOFEE % 32 1F T B I ow
T, % 3 ORBEBOFNCEH L 72, BEKDL W EHEILIE
2, CC, Thin CC, QTI, ORTH 5. BT
MEREBEDOERERLFNIAIET BT A b Evo 72l
MR EEZIT TS, LTI ORHTH S LTI V1.3 12
% LTl Blackboard, Canvas, D2L, Sakai % & ¢r 8 $15,
WRREEZITTWA. —7, Moodle 1Z LTI V1.3 OFEE L
ZFTwRw, 2720, TRHEDOLMS I2BWTiE, #E
BZTTwRWwbon, CC R QT S EME |ZHEHL L 72
FREEZ ER L T b Z &A% v, FERE, Moodle Tid LTI
V1.3 TY =V EHERET 52 LA7CE, Canvas Tld Caliper
ERTHFEHO 72 ENT 52D TE L, IMS GLC DFE
ENTIG 25 OEMARDPRA 2 FTH Y, FHIEELZW
e, SREDHRIMRWIC R A2 EAFORBE LTHIT
YU

HB, £ 3ORIMOTNIGEIH L7246 LI % DR ED
HH/N—7 a3 »1iF Candidate Final #7/r3. Z AT IEA 7%
Y L CRRD 5N 5 Final AT TOKH A0S 1442
OB ENEHEL LT, EELTELTWLHERECRY
FIZBTALTO NI AV IRTANDLDICFIEN S,
3.23 LMS #/dib & LAET—Z2 IV RT A

S—Z T av AT AL, BEMNHEALEERE B
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5 LMS T3 A7 A
Fig. 5 LMS centered ecosystem.

TR THPRAT 29— RV A7 L &l S /-5
T 2B LIEVATLATHL. FOHEN%ZH 5
VRS, BEED O D FTiEIA TH DA, KRFICBITA
ICT 12 BV TR Z O ) L5725 IMS GLC 5K E T
HERIITRLIEREZ) 2 LT LW,

LMS, #B AT 4, AN, A7y, V=), TV
% )3 ¥, Learning Record Store (LLF, LRS) &\o
e —VE ARV AT ADKEA LN bR s h, o
VAT AP ENS, INE, FNENOF - AR
ATLDA Y 72— A% IMSEHBICHENT L2 Li12L -
TERTEL., TNEFNDOH—VE AR Y AT L% iESHKH
WDV, WAHMEHNIAHEIZ T — 7 25 ) L) S h,
—HEEENEZFDH BN DI T — & gt s 5.

B AT LAPS LMS NI LIS 3 LLIEFORDT—%
ETFNETONANTT—7 RSN, OR Tld LMS
MOEHE AT LI ET - 2 EZAG I LN TES.
FANMBEO YT 2d QTI B £ U CC/Thin CC 12 &
Y LMS (2 Import B & U Export T& 4. LTI CLMS 2»
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LRESEN S L Y —ViL, BT — % % LMS TO%EEHR
 LMS IZiRMIET 2 2L TE, 2O LTIICBIFA2FH 0
7% Caliper X TENEERETH LRS ISEFETE 5. £
t,LMS’ﬁwT$&5h6U7¢>VD7i7 LTI
BEOFE DT 72O WTH LMS 225 LRS 123 E &S 5.
TNy VIETLMS TOBERDO TV F VNy Vx ik
B L, CLR 2B Z0FE G EiEfb+ 5, 72, 7
ZF%:y%//uQH?CCTﬁﬁéﬂéﬁTT&<
FNSERIET AN F O LMS I A S LTI TRt S
NHZLdbdHsb. LMS IL#lHE, K5 I1CCTLMS T/REND
Ty b7 A —LE LTVEMITONED, LTI Y -k
LCHEBES A LMS ThHNIE, B ary 7o 2 EREL
LMS £ LT, 52Ty —e LTRENMEICEE
T&5%.

COLMS T3 AT LDORFEDX bbb A1)y b
FHRANL, BRE L7z & 9 I LMS IZT I 2 At E 2 Y
L OMEEEFEELELTBY, TheBERET S L) % LMS
FRRET AL, VAT LADPHMEILL, hOoEvtF o
V74 MR L2 ER S R WHES OB T Tl L
W, 2L, LMS %79 v b7+ —24&LTLII® CC
WKLo THERTAY MRy Ty R B%T A2 LITH
BOEPOHENTH S, 728 21E, BF%ETDX 2kt &
THY=VRIArT Y EREL, FNE LMS I
5L THEBGPHL T HREICTEFERLTLZ
ENTEL, INE, LMS E V=t wn)ENEH S D
DD, WebCT, Blackboard, Moodle, Canvas A A L 7>
EEDORMEB TS, ZLTC, N6 EFEESENIED
2T A TELLLMETEDDLATY, 777 NI
FOV—NVEBRETAIELT, MEII =T 1 ICHET
LEBENHEET HKRFEO LMS I2F DY — )b Z& Hi L TRl
MTAZENTESD.
3.24 LRS#/bELAET—ZCFJ IOV XT A

e-Learning I BF 2 52H a2 » 7 v VD SCORM %
#E L C & 72KE D Advanced Distributed Learning (LA
~, ADL) TiZ, Learning Analytics [Z20b 2 FHETH %
xAPI Z IMS Caliper 268K TR L7z, €L T, 2016
FICIIZFOWHEE LTLMS 224 b 5 cmib 28 L7-.
COcemib LRSS #HLE LT —FT77F ¥ %oTH
D [25], B 6 12 D& THS. AU IE Assignable Unit
EMENLFEHa YT Y ThHD, FEBFIXLMS Ica s
42 LTHS AU RET 525, #E$ 2H712 LRS 12

variEWESEAESAL. FLT, t@éﬂtAUi%ﬂ
T 7% LRS I2&E &AL

Z D xAPI & cmi5 & H»& LT ADL Tid Total Learn-
ing Architecture [26] &2 7 —F 77 F ¥ ZIEFE L Tw»
b. FOWRBIIEHELRER L 2> TWDBEDT, EHITHEE
L7 7 1 ORd. [I5ISRLZLMS T2 AT
LTHLRS 2507275, COLRS # e dhH5—=v
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X 6 cmib 7—F727F v [25]
Fig. 6 cmib architecture [25].

Competency/ |
Skills System
e-Learning
ol o LRS

e-Bo‘:)k% Learning

T Analytics
User [y LMS Recommender |4

Agent
| 4

7 LRS T3 Y A7 4 [26] (ZEHICL Y fEEL)
Fig. 7 LRS centered ecosystem [26].

ryravZx7s (LT, LRSZa Y A7 4) &, LMS =
VAT ADKEEEF L TH L VAT LET L, F—F L
DYATLELTELRDEGMRT V., FEEL, LMS ©
Z/ZTAkH EOMBET SR 2 %12, LRS BLUZ
ﬁﬁTéVZTA%HmLtVZTAﬁ%i%ﬂ%

7 T, e-Learning %° e-Book B & UF LMS T %H
WENC L > THEBR SN ¥R T 7 2T 5 LRS i
H & L T Learning Analytics #4179 . if47 L T Compe-
tency/Skills System (C X ) Iy =TT - TL—LT7 —
IRFEBRBFETOT 7 ANEBHL THE T, 2156
DiEF % Recommender 12755, £ LT, ¥ &L User
Agent & L THERET 5 Web 77 7 ' C Recommender |2
T RAL, REREERTECHET AEEEA. ADL T

BFEBEPHFEE T A LR ELTWVEEEZS
NBD, RFEICBITAT—= v 7T av A7 A TIREAIC
T H) AR NEEMICLLZEICEETLILEN DS,

ADL 284 F L T\ % Reference Implementation T &
LMS IR EN TV AW, ZRUERO LI R L %
HMELTWSEEZLNS,

o T VI T AYAT AIKEER LS T — F HULIC
L)oo H 5.

o KM LMS 3B PEHELIT ) 72O DRk 4 R HRREDS
VBE7EHY, ADL HYHiHR &3 2 B EEH LMS 135
I LMS IZHATHERRIZ A 2 < T X,

o FEIALYTUVIZLMS MY, PCOT T 7HRA

X—=b 7+ >DT7 ) PSHEENHT 5.

COLRS TV AT LDRFEDX I 5b XY v b
kR B, FAEOFE T X LMS EBEOETH, H5
BEIZIUSTEZ A, L2 LR2S xAPI % Caliper THUS:
TE2%Hu71E, WebH A bERDPOHRNETT T
T 5 &) B OFEIRE ZRGHT A LATE L. £
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7o, AU FER Y FERTE T E2HWARETIE, #E0
R % ZEICIER L 72 W2 E05h 5. Thd xAPL R
Caliper I2& W E 74 2T 20, HA, —REFEL,
Bk, EVo AT A2 LDTEL. 2DLH
2, 7= RV R IEB O SR RIC L ) A
A DX & RBICEFM T 5121%, LRS T3 ¥ A7 AL E
kb,

3.3 AFEHEDX JL—LT—7
CZET, LMS TV AT AIZOWT, FEMICEI L
T&/. 22T, 2o ICT EEETVEERL,
ZNxw TPACK 7L — 27— 7B LU RAT ET IV EHKE
L, REHEDDX ICHTA 7L —2T7—2 L LTEKEE
5.
FPRELRGHEE LCIE, 3.1H TR LMS & 3.2 5
TR/ T =V 72 AT LD TH A, LMS 1
Canvas IZfUFR I N B HE 2 ML 5TV B, &1 AT
BLOE 15RO LMS b N—Va v 7y FEfkk LT
o2 Enn, HERERICIZES 2 1o LMS & i,
Canvas [ ZBH4 10 FERERTC, ALROKZAIIBIT HRA
OB EHEERZFED LMS & % o7, Canvas [ZX 4 2R
L7292, ZNFTOLMS OifEL2 ~F 2729 2 CTH
EEINTZIMS TH Y, oD ICT £iETh 5 ENA
V27T FEFHLTWA, 20728 Canvas iz 5
L9 XA o LMS 3 IfFC &9, & LA Toaikits
HIAICESRIMS 279y 7=k Liznav R
T LD IMACD LMS IC8b B Y AT LICRD LD LR
bbb, ThEh, LMSIEE 1A, 52 HAEToOHH
39, IMS & LC1 o0 ERZET 5.
RIZZIAVATLTHAL, TIAL AT LIZIELMS =2
VATFLELRS TAVAT AN HLI LRI, ZD2
DDOLIAYAT LDR D RKERENE, LMS ZI Y A7 4
BHREOIEA HIEL, DO LRS TI Y AT LIF T —
FHLOY AT AEEEZHET L) HTH L. BFRT
WFHARD LRS (ZFFAET 525, EHNICBITS LRS =32 A
T LIRS ICH D [27], ARFET S OEEENSE
HEELEDHICEESTEENS, £2TC, TIVATLICE
WTIlE, LMS T2 A7 4L LRS T2 AT L%455IT,
TNENERIERLT 5.
CZFTOXRTIFICT KiEET V%, LMS, LMS =
IV A5 L, LRSZTIY AT L ELTHET 5D0%EY
12, SHITHEREZ 2Nz 72\, Before 20 F 128115
AXIES 12 & 24 [3] CTlE, &FTHEH I TS LMS %
FIFHLTWd HARDKEL65.6%0CTHDH. ZD720H, #1/3
DRFNIBNWTIE, HEIPMATEED ICT LA DT
WRTIUX R 52\, ZOHE, © 74 EME X YouTube,
7 — % A Tl Dropbox, 7 v v b Slack &4 ~ ¥ —
Iy MCTIRfEND Y=L, $hbb s o7 RE—E 2
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Fz4 ICTRBETV
Table 4 ICT infrastructure model.

Al LMS | fEE | T~
ICT EAE X 4y Sy Hshe I =10
LRS =2 A5 A ©) o ©
IMS Ty 27 A | O © ©
LMS O O
77 kY—x | O

RS ALk D, F72, With 205 TRWIZFIH
SN7zZoom d, 777 Ry —¥Y AL LTRSS LI
D Web R AT L THA, $72, KFETEASINT
LMS CTHHEENART 2612, 777 P —Ev %
firz bbb, FITICT HEWBEFTVOMREFZL L
T, 799 R —=¥2%MA2 5. 7272L, 757 F¥—V¥
AL LTHRIZHLY EF72 Zoom % LMS & LT ##E§ 2 4
fEEoTWIIE, FOVATFLAIZLMS T2V A5 4Lk
LTHRZEND. ZO84A, Zoom id LMS © I — ZANOD
AZa—=hbHzhb LMS O—HEL: L CGEE I NS,
HEIE Zoom DT 7 & A F PR RIAN BT B LB
), FAEE LMS & Zoom & FNFENEM L CEE)
TLULEG R A, ZOLHIZLMS T2 AT L7
77 N —EAHRTOFHIZIE_E BT LT 50
T, W% TPACK OMIFE AT 52 ETH ICT gL
LTIMS T2 Y AT A%fiHI3) AR CIRELMHED
LIENTED,

INFEFCTCOMmEICLY, ICT REETVE, 759K
F—E A, LMS, LMS T2 A5 24, LRSTIL AT A
W) ABERBEOETVE L. 2O ICT #EE 7V ORRE
REMER 4 12R”T. ZLTC, ICT T 57V % TPACK
TL—LTU—BIOPRAT EFVEHRETAIEIZLY,
KFHEICBITL DX TS 7L — 07— 7 DT
L. ZOEENER 8 IR Y. AL ICT EiEoM
IZReEL L7z X7 1, B O TPACK S ICT £#nke)) =
FIEHT (eXtract) Z & ZERLTWA., 723 FE#
L724 A —YIZ RAT £ 7 )\ % %% L7z Hughes ® Web
AN [12] DS TH .

4. DX I(ZAFT

20 F OIWLEALRE TIRIZE R 2000 LIRS, 2021
EEDHIL Before 20 FDIREIZRALZ &, =2—
J=xVzH#E L7 DX OHtESEIfF S NG, 22T, A
BECIRELZDX 7L =247 =2 %ffio T After 20+ T
DX ICHU W MTBO T F) A2 E L, BELET L. Fil
IRDOEBYTHA.

e RAT &7 )LD Replacement 75 Transformation (Z—

TR .
o DX OEKIIHETH Y, Zhz ICT A HIET 5.

10
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M8 KFEHEFEDX 7L—27—2 9], [12]
Fig. 8 DX framework for university education [9], [12].

o HBEIZBWTIE, WithauFTHEsNTr /ay
HFR T ¥ T4 VIRED -0 2B LB 3% S
Bx .

(1) AAFTFTTEAETV/OVH#EEPTIFUA

NIIL ¥ YR DZBIT BIRERED S O 28] T,
LMS ICER S8BT 7 A0 7%, 2019 £E% 1
5L 2020 4EEIX 131 o TWwWA. TPACK 7L —
LT — 2 TIE, HEOT 7/ a JMEOE A ICT %15 H
L7 EUGEICHE DA 2 EDVRENT WS, S THED
T2 A VHEOWEMA T 7 2B FIT A EBET S
&, With 72 FH;IZ LMS %0 ICT # fIHE &5 % 2 7
PolzHBIZBWTIE, T2 /B VAR ELTWS E
EZoNA., HIETREREZ, TNEFNOHEIES L
T 7 aVHBRTICT 5 WIELMS 2wz L, %%
EEHEL TN TH L., 4HD LMS 135 O %
AL, TNEFZ¥EOHPICHMTLILICLD, FHEDE
FN— 3 RN ESELZ N TE D,

72 20X, 2020 FEERFMOF v T A4 SRHETHS 2
HolzZ EDINIL Y Y RY Y AETHESI R TS,

o 154 R AL LTIRELMAT TS L L,

o FAIEFTF vy FEM) LEMALRLT .

o T A —T LR LIZENDOHREMTL T4 ANy s
YISTED.

LMS #{EH LT, INLOREFETRED D5\ I3H
HHNCBWTHEHATAZ LT, IhE TOHARRGER D —
Tz E%E, BALCE ATCEERFESNE DT 7747
TGV RRICERE T LN TE S,

ZOYF)FIIBITSHICT L LMS DL EDSE F L,
F/, ZOVF)FERHATARKFICB WL, ICT &4
TIREESNDEEZHEIITA T EREFE LW, £
MCE )77 7 a Ml ssicML, MR LTDX o
FEHIEDL.

(2) JOFFCEELABBAEONBEENTOF UL

TPACK 7 L — 247 — 7 CREAFHEOMA#ROMED,
ICT 215/ L7 600E 10H S T5 ZLAVRENT WS,
ZZT, With a0+ FD+ v 74 V#¥ET ARCS €7V
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ANV ID E—EE L Vo BHEMRZEA L% E,
HOLEVIIHBHGEEMRLZWTENLS I ZHEL 2 %
ffio TIEAFELRAALELEICE, FNE After ITF D
BETOMERIEICIY ANS Z LM TE 5.

¥/, With auFI2BIF A+ 54 v g¥Er+ 7~
FIEEXTIF o 7238, HH0ET4 7 cb L a—7+
Y7 LTWEGAICIE, REEFEEOMREMASE TS, K
SRS L IR AN TH E LCHBEL, #EEIC
B AWETEIN—T T4 ANy a ryREREITHE
XTHY, MOOC #FIH L CTEnE %47 - 72 KE W~
J BRALREFEDOHE] 29] BEXLTH L. TNTTORER
REFHEP T UV ERGET LI EELL, AT
Y Rary7 ik MOOC SIZHH - Tz, Ao+ »
Ty FERETHELZHEBER D2 Y 7 U PFIHTE
5. CORERFEEL, BEPFIREEEH, Hi ki
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