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Abstract

1. Introduction

The global outbreak of COVID-19 (novel coronavirus infection) in 2020 has had an extremely
large impact on various areas of social life. In Japan, the government declared a state of emergency
in March 2020, requiring people to refrain from going out and shortening restaurant business
hours to prevent the spread of infection. This led to the rapid spread of telework in companies
and remote learning in universities. Until now, the Ministry of Education, Culture, Sports, Science
and Technology (MEXT) has promoted the introduction of remote learning with the main

objectives of "diverse students,” "diverse faculty," and "credit transfer". Thus, remote learning
allows for the diversity of many students and faculty members, and is also expected to be used in

post COVID-19 to address lifelong learning and aging populations with declining birthrates.

On the other hand, the demand for remote learning, which increased dramatically after the Corona
Disaster, has revealed various issues, including not only cyber risks but also operational (grading,
copyrights, etc.) and environmental (ICT environment, motivation to learn, etc.) issues. In
response to this, appropriate risk management is important for sustainable implementation of

remote learning after COVID-19, but not enough research has been conducted in this area.

2. Purpose of Study

This study aims to contribute to safe and secure remote learning by identifying various risk factors
and proposing specific risk countermeasures for remote learning, which has rapidly spread as a
result of COVID-19. In other words, the objective is to establish risk management for remote
learning as a sustainable, safe and secure form of education that contributes to social
infrastructure, such as measures against the falling birthrate and aging population and the

expansion of lifelong education, even post-COVID-19.

3. Result of Study

3.1 Analysis of the Current Status of Remote learning Based on Literature and Case Studies

An analysis of the current status of remote learning was conducted not only in Japan but also in
other countries. In Japan, approximately 50% of primary and secondary schools and approximately
90% of higher education schools were offering remote learning in COVID-19. In the post-COVID-
19 era, remote learning is expected to continue to be used as a new educational format, such as
the Global and Innovation Gateway for All (GIGA) school concept in primary and secondary
education and Massive Open Online Course (MOOC) in higher education. Remote learning has
been implemented in overseas situations as a result of COVID-19, and there was a desire to

continue remote learning in the post-COVID-19 era.

3.2 Analysis of the Current Status of Remote learning Based on Multiple Perspectives Using a
Questionnaire Survey

In contrast to previous studies such as literature surveys and case studies, we conducted a
questionnaire survey to analyze remote learning in COVID-19 from the viewpoint of multiple
perspectives. In order to ensure generality, students and faculty members from all over Japan were
included in the survey. First, a questionnaire was designed based on comprehensive perspectives

(operational, environmental, and cost aspects) to satisfy the same level of acceptability as face-



to-face classes, and 26 questions were developed. Based on this questionnaire, we commissioned
Macromill Inc. to conduct a survey of 206 students and 206 faculty members at universities

nationwide in November 2021 in the form of a web-based questionnaire.

The main results of the survey showed that the main issues for both students and faculty were, in
terms of operation, communication such as questions and contact, and in terms of environment,
problems with terminals for remote classes and access environment such as Internet bandwidth.
In terms of cost, the cost of various devices for connecting to the Internet was cited. On the other
hand, a significant difference (p < 0.05) between students' and faculty members' responses was
found in the health aspect (mental aspects such as loneliness). While approximately 50% of the
students considered health to be an issue, more than 30% of the teachers did not. As described
above, this study clarified issues based on the viewpoint of multiple perspectives in remote

learning.

3.3 Risk Management of Remote Learning from an Operational Perspective

To manage risk based on the operational aspects of remote learning, we extracted, analyzed, and
evaluated risk factors for on-demand and live-delivered remote learning classes, the two main
types of remote learning classes. Specifically, based on literature, case studies, and discussions
with experts, we used the Risk Breakdown Management (RBS) method to comprehensively
identify 30 risk factors, including insufficient privacy protection measures (live delivery type).
Next, we proposed risk countermeasures for these risk factors using the risk matrix method.
Specifically, we proposed privacy protection measures such as turning off the default settings for
video and audio on the student side. To evaluate these proposed risk countermeasures, we
evaluated them based on their risk values with reference to the Information Security Management
System (ISMS). As a result, we found that the proposed risk countermeasures halved the risk value

and clarified the effectiveness of the countermeasures.

As a further consideration, a portfolio of proposed risk countermeasures was created from the
viewpoint of practical applicability. Specifically, a portfolio of risk countermeasures was created
that consisted of pre-countermeasures and post-countermeasures implemented in phases. As a
result, "maintenance of remote learning environment and facilities" was selected as a pre-
countermeasure. The post-measures included "dealing with lack of communication and other
issues on a case-by-case basis, as it is important to respond to each situation as it arises. The
above results show that the classification into pre-countermeasures and post-countermeasures
makes it possible to introduce the system in stages, and that the system is a highly practical risk

countermeasure plan.

3.4 Risk Management of BYOD Based on the Environmental Aspects of Remote Learning

As risk management of Bring Your Own Device (BYOD) based on the environmental aspects of
remote learning, we identified, analyzed, and evaluated risk factors for BYOD, which has been
attracting attention in the corporate world. Specifically, risk management was conducted assuming
the use of BYOD in companies, where the risk is higher than in remote learning and where BYOD
has already been widely implemented. First, using the RBS method, we extracted 31 risk factors

for BYOD, including "Insufficient management of private terminals. Next, using the risk matrix



method, we proposed "introduction of Mobile Device Management (MDM)" as a risk
countermeasure for these risk factors. Furthermore, as an evaluation of the proposed risk
countermeasures based on risk values, we found that the risk values could be reduced by
approximately 60%, and clarified the effectiveness of the countermeasures. In conclusion, we
have clarified the risk management for BYOD as an environment-based risk management for

remote learning.

4. Conclusion

In this study, we proposed and evaluated risk management based on various perspectives for
remote learning, which has rapidly spread due to COVID-19, in order to realize a sustainable,
safe, and secure educational format that contributes to social infrastructure such as measures
against the falling birthrate and aging population and the expansion of lifelong education. First,
the current status and issues of remote learning were clarified based on literature, case studies,
and a questionnaire survey. Operational risk management was conducted by proposing and
evaluating risk countermeasures, such as privacy protection, for 30 risk factors. For environmental
risk management, 31 risk factors were identified, and risk countermeasures such as MDM were
proposed and evaluated. The results contribute to the establishment of sustainable risk

management for remote learning in the post-COVID-19 period.
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RIEGE NI L VR R FHICEREE LT Lo T,

AARTHORACELEEN R IND L, BSHEICEEZTIIAHEL, 2<o0KEL2 L
L7e., ERERGITELEEFE~oRISIcELI, B#E LT, HAOKEILICAEE SN~
A7 ETFEBEBEBTIEENGELS oo, I HITIE, 20FICTFESINTWIEZHEAY B
v 7 BIEH 72, 20204F 4 H 7T H, BRFOLERBEREN O TR, R, HE, T,
KB, B, @EICBRSFRERESHSEHIND &, YRR L= AJ 28 S .
IHITHEW, AHBHRE, MBSO EERMEMRREDREONT N, BEICBWTH M
Bz L, #74 2A~OHEE2IEDT VY -7 CXZEEHHENHEE SN, FEEIC, K
LBV THLXF XY U RN A~DOAKREZHIRL, HBREIC CHESREZR T DAL ANV ERER
&R, KRFPFEDODZOCOMBENK ST [1-1].

Al avF ANV AKEEIERUAIOEBREOFAMIIMF I Tz, CHEY
BT T2 h), 2R BE) ~Oxtih, KO TR AE#H ] 2 KREZ2HEBE L T
R EOBANEZHEL T [1-2]. 2822 4E) LI3ha N, B4, ERVWOH LY
R EEERERBOZE = X2 FH o FEZERL TS . [ LR HE ) LIIARE
EHBLTWVWIESFHEOHBENELBIL LT WVEBRE~OXIG, KO THAAEH] &
FRFHOBEHREROMBEOLEE~OXIEZEM L TWVD.

— 0, MEHEOEON L, HEANDAF LT v TFREFEFZE ~ORED = ICT (1F
WRIEE ) FITE I X 2 EREETH S MOOC (Massive Open Online Courses) 12 L 5
BEBBREOMREMENEH S LTV S [1-3]. MOOC 1%, 2012 2 KEH TITbh-Dn
KM ThHHEVDILTWSD., ZTO%, SEICHAFITIAN Y 2 /LHE, 2019 F121% 1 4 1,000
TN ERFEH LTS, g FHo 2021 FIi2iE, 2BREMA RS 2021 4 12 A
% 2 {5 2000 5 ADFEH L 19,400 D = — A2 L 7= (Class Central) . —#%iZ, MOOC
FRKBRECA—T vt T4 0a—2AThHY, BATIE XM %S, RFERSHE K
MEOC—EMEENTERLE R THESI AL TS, BATIE, 2014 £ 4 H 2> 5 IMOOC
DB Z 2 % — h L, IMOOC O3 1% 2016 FLIBEJL R L 2019 4F 5 A KIZIEH 100
N %E# 7= (JMOOC) 2.

EEEET, BAENICBOTIEREDO X512 T8k 7E), TZ2HLHEEB] ~0Xik
LN THALAHR ) # B E LTV, 15 Tk MOOC O R TOIER, RO A~
— 74, T Ly MRER, V=X A AT 47, K7 70 REORME RS RILKIT
RESNDEFHOZR ICT OFELHE-> T, RKEKEE2ZFTFT LY LT [1-4]. 2
DX D RRHIITEBNT, 2020 FITHAELZHH a v F 7 A v R FEGLE O Y 70 G2 18 58
kY, mEEREIZMEEICE K L.

1 https://www.classcentral.com/report/mooc-stats-2021/

2 https://www.jmooc.jp/research2019/
1
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B _RESO =ZS>OHRAOMEELL FIZFEET [1-5].
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CENREETHDL. FEAFSLHEMELAHEAL CTHREFMT LI LML ETHD

BOFRELT, RFPIECBOWTIHEKE - F4H, BFEAELHS ATV THSM®
R ANBEBRENOBWBSENTONDIZEICMERSDHY, HEE2THER - T T4 %
BIREINDALDOTIEARVWI LICHEETAZERNLETHD

FEZOHEAEE L TRKRETRERAETIZIBE-TZENPVORBEEM THLZ L. BEIEH
BCHOBWREZEM T L27-DICIHHEREOHRLUBTILNERNDH L. HBHEF
DAY v FRHERELOHRAORMAEDLEREICHEL TRIEZITV, T —X 2 I[UHE
THZLENMETH D

—J, BIRDOERBRED W2 LRI, xRV A7 250FEKRAELTEY, £
NWHRRKRELRNTTNANERBET DS —ARNDH L. BIE, BRFEOV A EPHEE LT
EDOXIRbLONHDONITX L, SCER[1-11C L uiX, 2020 F 0 2 o F B0V TR ER
BREEALLTOLICHFRLTVS., HBICBWTIREREORE, FAICB O CIXHE®E
A~OxIS, SHICERREICOWTIEFAEOBEFEERE - ICT XX/, ZLTEAXEICZOW
THFEDODESER - A HNLVTTIZOWVWTHRBETHLELTWVD. il X, FS5EK-
AVENLTTIZONTHE, COANBETMMTCEDLAATLEI>EDHERENAELDZ &
Thd. ZNo0aaFTMIZREINTVWLIHRENPRETDOEERA haog FRERICHELE I
L EmBEREORE, B, ROFIEICLARY2RT, ZERFEOMKEICHTZY K& 2]
BED. T, FECERBELZAAT 2 REFEROCRKFERAEICHT 2 EZERAE T,
6 HTiX 954%, 12 ATH 87.7% & 2020 FICB W TIEmWAKMETEFERENEE LT
X 72 [1-6].

UEo X512, ae @M THERNABICHEML, A2 baagFREERICBWVWTHE L 2 H
IC XD e IC IR R SN D AlREEDN R E WERREICE L T, kxRN RE S
NTERE[-7]. 2B L, 2B BFRMVICSAEEO B WVWERE XL EZBT 5I120F
MUK E XA LY =TTV, WEURY AR A U NETDZEDFETHS. A
H, VAZ ~ORMIZITMENICY) A7 2B LaofraiTy, tREZERE -T2 %
JRRXTAVEINPREETHSL. L, BERBECBTDLII ARV AY NOMRIE+
TRV, I, ERBELIEBEOHRICE T HILBMEDL +oICIERIRTWY
AN

BB, KX THEAEISNHELREFBICOVTIEHUTOR 1-1 DL HICEHEL .
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1.2 BH

ALix, FflanF oAV ARYIEIC L Y Bl R L BZRFELIIRIC, BIRFE
EIIBTD ARV AZBEREZHLNZL, BERMRY A7 HREZREL, VAT EZBRE
THZILETRE - RLRERRECEFETLI2L0THS.

e, KA ManFRERICZBWTH D Falmflbxt ROATEBF LA e & o2 38 it
LDl R Ll LR HBERELE LT, BERREOY A7 XV A NEHNT
HZEwHBETD.

ZIT, KWmXicBUT S TR LEREX] &, 20 tHMo L > A FEOXILT
DB EDFEN TR, 20T HMUBOEROHERAEAZANVICHET D7D,
TR BLThIZTZTNICRVHELIZ RS HABICHMEEINDIZ EEZERT D,

1.3 A F 30 D R

ARSI 1-1 O X HITHERT 5.

FB1IETIE, AiaXoBx, B, ROHEKICOWTHERS. H2ETIE, ZRRED
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WRIT, ERPZECBTLIHEIZOVWTHENS., s @M THEmIcMER SN ZREL
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FIZCTHBEMNZT 5.

FBSETIE, ZRFEORSEm OB AICH S < BYOD (Bring Your Own Device) D U A 7
YAV AL NEAITO. I, BYOD IE, BETITLPRLTWLS T LY =7 THiEH IR T
WHR, RETOEBEBEBEEBIZHIZ>TEH, PCEDT NA ZAOMHIZ BYOD % Il &
LAEm N H Y, THE, Hkx2 KRFICB W T BYOD ~OR VAN ERL TE7= [1-8]. 2
Nozx@s, BEISETIE, ERTEOREmE LT, BYODZXRIC LY X7 v RIA
YhEEBLEERIZOVWTHRRS ., BERMICE, FA4BLERFEOV ARV A U N E
Fhi, B, &#IC, RBS FiEZ AW/ BYOD (BT 2 U 27 B A2, kic, )V &A~”
~ b MV AFEEACTZY AT BROGH 2D RICY A7 HREORSE, Ktkic, VR
BEHAWEV R AREOFMICLY, AHMEEzHL T 5.

FoETIE, amtMUBICLRERITERERTZEOERICHIT, FIEICBTLIEM
MR, FBAROERBEOERNTO IV A7 XV AV MER, HSEOERRBRED
BREmOBEICHE S BYOD DU XA XV AV MERPRIETHRICEHT L ELR LT
D .

BT EIIARXOMMICOVWTIRAD .,
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2% X

[1-1] B E - AR OENY RFEENERR OBELEZICE T 2MENER I HE S
(B 5mE), anFd/SodR, BE, SBOFGRAMEIZHONT (G249 H 24 0),
https://www.mext.go.jp/content/20200924-mxt_keikaku-000010097 3.pdf (= # 2022.11.12)
[1-2] XEHEFE RFPCBILIZERAT AT 2mECHA LERZREICSODNT, HE -
BAEULEY -7 7 0v—7 (% 18 W) B+ &K, 20189/10,
https://www.mext.go.jp/b_menu/shingi/chukyo/chukyo4/043/siryo/__icsFiles/afieldfile/2018
/09/10/1409011_6.pdf (&R 2022.11.12)

[1-3] SCEAIFAE © RKFICT #iEH# S, MOOC S & EH LI % & & H ICH ¥ 23 & o
g8 (5 4 ), PRk 27 4 3 A
https://www.mext.go.jp/a_menu/koutou/itaku/__icsFiles/afieldfile/2015/08/14/1357548 01.p
df (ZH 2022.11.12)

[1-4] ®BBH oM 4 FIHERBEICEHTL2HRGEOME, v 4 £FREEAQEF,
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r04/html/nb000000.html ( = &
2022.11.12)

[1-5] CHEBZA  FASHAEFHTEEITEFE, FAPaa MBI 2H - R2FEVOHE
DFHIZHONWT (F+ RIES),
https://www.mext.go.jp/kaigisiryo/content/000119815.pdf (Z F# 2022.11.12)

[1-6] MBE :H 1 HFE TNV TH2LELLERE, 5 3 FIEHEREAE,
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r03/html/nd122230.html ( = M
2022.11.12)

[1-7] ESZERFEFET: RPFZEIZBILA T ITA LV HBEET VA NEEIZET L4 R
— Y UART T A CHBEHKE DX 2 AR, https://www.nii.ac.jp/event/other/decs/ (& [
2022.11.12)

[1-8] K% ICT HE#: # # 2 (AXIES) : ICT FIiE & # <, BYOD # 1 L - # Bk &
BT DM AM R R mEE B 1R,
https://axies.jp/_files/report/ict_survey/2016survey/byod report 2016.pdf (= P
2022.11.12)



2. ERBEEOIR - BRE L BEM %

FH2ETIUENLRBAOT, EMREOCHREZES70, ZREEICHT L2 AAL
Mo OFAR, BB, RUOBEENFEIC >V THR~D.

AARICRB T DEMREOHTHKICE L, RIS, M1% - 1% UNFER, P2, &5 58
HEOERZEICIOVWTEHET L. KIZ, &% (BEFHEMPE, KPR #ZFoH R
WTIHBEAND., SHIC, 2 ABBFLARRERKREONKRNLRIEEDO —>TH S5 MOOC 12
BLTbLEKT L. WBHAICBIT2EREEOTR EM|BEIZONTIE, KN, 727, B,
ek, 2L TT7 7V mo5Moan Mok ah.o s LR EZMEB T 5.

2.1 BAROBHR
2.1.1 #1% - REHEF (NFEKR, PEK, %K) 0ERBEEOBRR
21.1.1 20 FHETCORBRE

CESR AN 2011 ISR e ol THEOKRILE Y a3 ) 1%, ICT 215 L 72 B
TCTOEFEMNIEELZITHICT ZIEH LI HEONR - B O MG, 2) R0 72258 5750 %8,
EFAALTUYORBEEITOLEENTVS. E5HIC, NER, PERORE~D ICT
EHOR A, FHXEFER~OR ML, ICT ZIEH L-HBEFEORE, TV %L
BRE - BMORBELITVY, BEDIRZMBERLTNWDL. ZhbMid S TW D EIEN
ZEHEE [2-10CE, AR OHERET R E LT, INFER, PR, BRI OV B B R
Tl EIE, PEECcoE#EL TRE LEEARBEESRL TR, 2R EFELHE SR
BMLTIEZZ 20 AR ECOEX 2 T A HROBRFABMLETHD. £, HM K ORE
HHIBEICOWTHLHEMES AL TV ERARBESNTWVD.

BBEAIZLINIE, BAD T2« T34 FREEK) 2L, 7a— R R -8
oI IC oW TIE, IFIEMIE LI ENTEDON2010ETH D [2-2]. 2D, 7 a—
RN RETFREEFERE DRSS IETHREERIERBEIRICZO®RICHEI LD Z
Lot EBz2zoND.

FREBLOCEESHE BT I2HEOEOHFM EE2X 5720 O#REIZ SV THRE
T HH, 2015 F~2017 £ TAOBDHSZITE T 5 ICT OIEMIC X 5 8E OE O HEFE
M EICFR D EIEFE] NMrbhiz., 22T, ICT OFRICX 2B ICE T 5 REA
EOFRORES, B EHE L EE L LERFEENEBB SN, —F, BEF
RIZBT2EBHEEOETABERIZNT C, ZHEAFEL2XBETI8EFROMEETE)
EEMLE. . EZBREEETOLDICHLBLERDIFHIZOWTHIENENITONLIEDOTH S.

Flo, 2018 FF O EREE ORI m T R FEHCIE T RRER ) THETCER | T#
B BERERER] OF»C, MrxOREAE~OXFIEE L TABKREAEICKT S ICT
AR LEREEEOREROHRRBERERICHA T I2EBEETOXRED D OE N RS
nTwnd [2-3].

2.1.1.2 2o fFHTORERREE

W%« h B BFCan FMICEBRREEZIT o001, %< OFRBEN KRG Rk o 7=
KB L g oo, IR TIER 45%, EFFK TIEH 50%D FRICTERESE L PR E
AT EREZEN T (20204 6 HORE A TOT > 47— k) [2-4].
ERPEZITORMTICHBEZEETE IO TE LD, FFICHIET RN OB
WCIEE->TWhholz., BERMIZE, VA=A DENSTZ LB ED, BRERELZITH



BEANMOEBER, 17—y PEROYICT#Hamo B, 2612, Tnoz2zHET L2200
BaxBRICEALT, +9Thho0TiEHARWL, REXNEEEINS.

— 4, GIGA A7 — ViR O HedE, KRORHICHER L TE7o A v ¥ — % v MREOE(H
WXV, ICTHRETEWSSH Y, BREEEMO —WIZR o7 EZ LN D, 2020 4
R2AKRTOT 7 — FTi, BEREBENMTOAL TV IZOIX/NFFR T 24%, &HEFKT
20% L WOFERTH o7 [2-4]. HEL LV TA L ORBICLDE, UYWLV EBEN/EKTFL
TV OEFEHELT IFTHRERLEOEBZ AR TRITWT 2V, THEERELE R
Ty ZREZFOCAERIL»DEOEANboTELINTWD [2-5].

2.1.1.3 HERDOEHOER

(a) GIGA A7 — L #H8

2019 =5 GIGA A7 — ViR STz, STHA %A O [GIGA A7 — Vi O %
B~ GIGA A7 — LA L 13 XX GIGA A7 — LV HERBICHOWTH LT TFTD XL 5
LEnTWD [2-6].

(B RKBFEDODBEBELR Y NI =27 L 1T AL BEOWMKOEHIZEIYDETOEEER 7B IC
Bl SN BRTED ICTREOSERI, ROHEBFEEL ICT Ox#EbIc L b REKLD
i oW EE R KBRICKS . |

GIGA A7 — NV AEMICx L, 2019 F O ETH & LT 2318 AN MAIAFE N, TKRNE
Ay NV —2 0% © THEI1IANLIBHRRAKOEM] A THINLTL. 2020 F O M ETHE
TIE 2,292 EAMNE LS, 2009 FORNFICEHIC TGIGA A7 — LV R—FDOFLE] &
(BRARFICBU2FETCOF Y I VFEBEOEM) NEMI N [2-7]. @& L, 2
RERICTL 2 ED D2 BIEKRSE 2 XET 5720, ICT A% OB 72 £ ICT HilF#H o fid &
BEEZXETI2LOTHD. BEFIX, Wi-Fi BENE-> TV AWVWEREICHTIIEL5%E4%2H
M) & L THIEIEMNIT 5 LTE (Long Term Evolution)i@ (5 B 5i (£ /31 v — &) OFAif 4%,
EOHEERESORSIICEREREBAEAENLY LV 2B EOFRMNEHT 2
NATRIA I REDBREEBFEOEMEZIEZET 2O THD. IHIL, FROFREICE
WTHRZHAWTEE - THAA Y NRAEERT T v N7 4 — 5O AT 7= 0 A%
WL TFTEAETCLNE.

FEIZ 2020 FOBMMK [2-711F, 22 TMICFROBEREKREFORARIZE VN TH, ICT
DIERICEVETOTHELOZRERECTXZ28RE, IbEREENTREALREREZ AR
WERATLHLEODOFRNPTLINTND.

212 BHEHEF (KEK, 55EMER) oERBEOHER

2.1.2.1 EHEHEFOERRELIX
HEHEBZELITIXLABZEOEBBEE AT LAIEHTA N7 v 272 niE, TEWRHEE >
AT LEFALTC, BN ZRCHEA 222 WnWTiIroEDOZ L I[2-8]1HD. 1z,
K2IIWCAREINDIEIDICKRFEREEEICITIE 25 F2HORELZERTZEL VS L ER
nTwnab.



K21 RFERBEEF25F2EF

255 EIE, EE, OHE, R, EEFALIR3ERowTARrCLINEF NS Off

Mickvfrsboed 3.

2. K2, XHARZ2ARKEBAICED 2 L ZAICKy, MEOKRELZ, 2AAT 4T %25
FIcMMA LT, YEREEZTOBEFEUIN O CREIEL ZLBTE S.

EEEETIZTOFRICLD, KELL 220 END. XHBZEED TS HHIE - #%
BUYV—XF 77 n0—7 (F 18H) TII, BRFEITIRFENXGFMFNE 4T~ FHFRXD
2HFANRNHDERLTWVD. TNENDORMAZ K 2-2 1287,

#2-2 ERBEOFX (TER[1-2]1& Y fERR)

B F WA m AR AUoTIURAR

&
7

B RN DWMA [ FEERXXERAEATHILEEL

RED, HEEZEDN, EVITHREB-BF | /U3 VM EDMDBEUN LA EEZF AT ST
LER = FITEDPYLEYZETL, FEDHBITHT | &IT&kY, MOOC HHHEMRE, FHIESE, B
SEMOBSEHRISL WEZFIZEKDTHLGEBEHETICEL

EREECE EL 2 ARX0E»C, MJaRELEBRELZMRAGDETITONMT I v
KA, EoiZiE a7 by 7 2F5A (HyFlex : Hybrid-Flexible) HF{ET H. nNA 7 L v
JAHFROBEETIE, FEBPFRULAROREEZ A T4 THRBETHZHTEDL I &M
FMCTh5[2-9]. &b, ERBEIERAEOTO—HMTHY, Z I TE, EREEIX
ERABL AT LE2MMA LT, BRELY TALEAL DITORNVTITY, HEFHEMKD Z
L, BEORTORS TEBERE] OIF), BAMNEBSCHGERE 2 CREUSN ToORIED
bEENnNLEINTVWD [2-8] .

2122 avFTHRETCOERRRE

EEEZEORFITHIN O L. BRBFENVD Tiiboix 19 HHEHENLTLF A L
WhitTWd., 20ALICRVEFHNABESTH2ETIE, BEILEERLEEFETHLo L
e, ERTORETEICHEHETLVWIFEE L > TW.

0 MACICR VB FHMARETDIET U, 7LEREDAT 4 T 2FAHALTERF LY
HBERET LI ENAEEE o, MATRVOREAEOERBEHRE A —T 2=
N—=T 0%, 1969 FIA XU ATHFZ L. 1990 FR00I1%, HA % —%y hOH
BIZXD, 5% < ® LMS (Learning Management System) %D 7 7 v N7 + — AN HBL L
o, IhlL, £y —3y Itk L THWLEN TS 5&, MOOC g4 5%
BEEA XXy bEBLTHRAPICY —ERATEDH LR -7, & 2-3ITCH[2-10]
FOERLI=RETLT.

3 https://elaws.e-gov.go.jp/document?lawid=331M50000080028
9



#2-3 ERREOESR ([2-101K D EHK)

P mETE WE
18004F (¢~ | EifE EEHE

B - R EEOGEC S HBEREOES
190051~

A - FLE | BEAFE. BA-T >3 )(—2 51 (1969%)
19904F ~ A >2F—%w I~ | LMS (Learning Management System) ®&E.IL

2123 ERDOEHOER

(a) MOOC (REEA—FvF 54 va—R) OBHE
BAEDMNRFEN 72 MOOC % UL FIZ/RT.

@ Jmooc [2-11]
AR RKOA VT4 2 KRFEHEE, 560 i, 149 5 ANLLEA %5 (2022.9.23 BlfE) LT
Wh., HAREBERMICESZL2XETDILELELIC, MAOMBLAXT LV E-LSH 2T
M~ F TN ZEZHBLTWD., 1005 80 THEIAWERNDZHL TWVD.
@ Coursera (z2—% 7)) [2-12]
HREEKEOKRTE (AU ) A4AKRF, Ta—V K¥, AXZ LT+ — FRELEDRFERNR
¥ (A4 27 a7 b Google, IBM) B#Eft3 25 5,000 L Eoa—x x4 L b, 7
07 xyya FARRERE, KRN FEMEREGTH LN TES.

@ edX (=7 v 7 Z) [2-13]
v~ Fa—ty Y ITERRKE, N"N—N"—FKFE, BV T3 V=T RFEFEDODRFIZCL-T
2022.9.23 B £ T 3,600 #JE O ML, 4,200 F AOZ#EENSZMLTWD.

2- 1R ENDE I, 200 F T2 et MoERREOLEEENRE T o722 0H Y,
2019 AE 0 B 2020 FF WX COFEEEEOM N K E V. 2021 FI12B W T MOOC TH¥E 4
DU 218 2,000 5 ANTELTWD..

2.50 25,000
F 2,00 20,000
H
& 150 15,000
£

R
~ 1.00 10,000 ;
= AR~ {
A 050 5,000

0.00 0
2018 2019 2020 2021

m ZEEH (BA)  —1—-2¥

¥ 2-1 MOOC OEHFH L a— 2% ([2-14]1%L v 1ERk)
(b) LMS DO ¥R
LMS % e-learning 47 9 DIWZFHIH SN DT AT LT, EoliEs L TREDZHEMEE,
ZAECEE R EITOBRHKEELE T LS. HAAL — T —=v T a vy T AR-15lICE D L
LMS O BRI EEIZ UL T LB TH D,
10



FEEORG, EE, HI

BMORE, FEHESOHEMOE YT

FEHEMEANOFTHBRE, FEEWRN, BiEoEH

AR B B, BEEE 0 AT B RE

HFEHREAH OB RIROBRES, FEHEICHT DA —VERFE
LMS O % E B T oW M R 2020 FEE 2B W T, [E KT 98%, AN K% T 73.7%,
FASL K7 T 84.7% & 70> T % [2-16].
B4 2-2 12 2013 LD B OB AR P O RRAFELELZ - T,

%
100.0

60.0
40.0

20.0

0.0
2013 2015 2017 2020 FE

——[E TR W= FTKY A N R
2-2 LMS O2&FE A - EARE ([2-16]2> 5 1ER)

2017 006 2020 FF~DEN TN O RFTHMOMA N KEW., ZnIEHMaeF v A
JVATEYEIE N FEAE LT 2020 FICEBREELMO OB INT-EEZEILLND.

LMS i%, £ % —xv b2 A LE N S v, Web Hili AR L CTx 72 2000 2510
KDORFZFLDICEBS AT AE L TMNESITOATEEZ [2-17]. BATIHE, dkick
ISFEUEOEREH TN, avt@mToRRickviBEVWS EZSOH 5. —%IZ, HIRRFE
¥aL T UV EIMS ECHERA -EHITIZENARETHIED, ZERBFEL2ERTIEHA
MELINDZ ENE.

#2-4 BHAOKZETO LMS DFEHAR ([2-16]X Y fERR)

LMsTEEE moodle Google Universal | Web Class manaba BRI
Classroom Passport

28.7 18.6

£ 2-410F, LHR[2-16] LV EK L7 AADKRZED LSM O ED ~FETH 5. K5 % 338
WXL THEMAL TWD LMS O EZE (BEGEIR ATEE) 2 KO 724 R Th % . moodle & T Google
Classroom & W o 724AEE O LMS 23 60% D H=E % 5 59, [EE D LMS (Web Class,
Universal Passport, manaba) (£ 44%IZ¥E £ > T 5.

11



2.1.24 2T HOERBRE

2m0¢4ﬂ16a,ﬁ@nn%?%wxﬁ%r®#k XV AARRETIHEEFEBES N
EHIN, VANVAEREEZMRDTDICHEEREZD X EHINTL. RETITIHESET
LEBEITHOENTEDLT LY — 7%%A¢5# ANEL bl Hiflantrvoa
NWVABYIENIER L IR HOBAFEEETESAEHSNAEZHEHOT LY — 27 OB AMSEN
56.4% (KA 83%, /MM S51%) TH O RHATDO 17.6%% K& < kAo 72[2-18]. ¥
BoOFERT EmAK (PC%) 1%, FTBEENAO PC TRTNE, MAFAOMHEM PC 25
%5 BYOD OERXZH WD AR EZW. LML, BYOD CTIIHALA PCEXZEMAT 57120, &
X274 ERERBFELIH D [2-19].

— 5, RFEREOHEHRETIE, dHEEIIRDY Web ZH AT 2R EEFIH L&
(DRI, FAPAETCSH CELIERBENME -T2, ERBEOCLAELLEEDT
LU — Ak, MAFAOPCEZMHHTS BYOD DEXEZHAWDLIEANEL L. a4/
LB HMICERBEOLBEBENE LT L, BEIHICEDLDTHEFKRKEZ RERL S
NIeRFLHSTDN, %I, 9B LOEVRFPERBRELZEALTEHBH [1-1], 2020 F
OFAaaF AN AKEREEOHENLH 2 FH%O 2021 FHFICTIE, HERORFZOIZIE
100% 28, stEEELERTZEDONNA TV v FEXREZ GO ERELFZIHL T, —F,
40%D RFNRHZEL A A ICEBL TEBY [2-20], 2Kz~ O B 23 8 Ao
TXTWwWi.

uh

2.1.2.5 KRR bavrBROERBFRE

LB FEIE, XTI v I ~OMIETHERBRE +SIZIENL, AR oo FERRE
KF#E D DX (Digital Transformation) Z#HEF 2 & L, DX I XLV FAILRERH - 5T - 2
A N OFHIKI B E v, o< CBT (Computer Based Testing) #J{EH TX 5% L 9
RAHERRTWVWE., Z0LXHI1C, I E2—EFRXR—ADTANREDTPH Lay T oY
EEHTLH5Z2ET, PEEFVWOTHLEZITHLFEETELIL>IIRDEIN TS [2-21].
Flo, ERBREZa e TRMEERZICH, 30%MITA T4 v ToERBREBNFHIND Z
& DN ﬂf%é&émfwé[zmy:m%ﬁmiéﬂy?iyaﬁmﬁﬁmgﬁbtﬁ
BB, RA P FBRICLIEMEFLZRBEOALANVE L THESRD Z LN
THRIND.

2.2 #wBHADOBER
2T, BHAOEHAXICBTAERBEEORN EZFHE 2 a F U A L R JFRYLE M AT HER
L 72 2020 “E LA Re &2 R 2k R B .

2.2.1 Bk
RN CTlE, RAYEZHICEDERBREOBLRIZOWTRT.
O == J oM
RAYIZBTH2HEaa T U A0 20BYRBIE, 2020 4 12 A 16 H FKF & TIiE 22,959
AN (16 BxzEelE 7 A OFYEREFELE) THY, BARD 2,586 NLiEneh oz
ﬁ%é[zn]%m:u+ﬁ4wxm%r®ﬁﬁﬁkm¢®k®m,ﬁ@% T 7e |\
I BT EBUVIR LT TV ERASE TS [2-24].
OF &= JENOR:A
oo oA NV AERIEDRATIERZMIET D272DICFR R E R -T2y, &)
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ORI 2020 4 3 HFALLH 1 2HETHY, ToHEEZILDELTAH Y
T~ FOBENAEGE I, FE4H FTHIIEIERES - TCHBAINLZ XD T
boD, MBAOELIEME LT, RFAFEREATDIFAEROTERF B~
KBROWE THoT2. ZOZENLF I v REA~OEEMEISm LY DL
Ezbhn Tk EtHllEnNd., £72, 7AFOEBITEELS, KM TP OZERR %
By RETEHE LR, BERALHFEEY OWMICER S [2-25].

W% - PEZEFECTE, BICERBETTIITAIAS LTORESLA YT~ RTO
HIDOEENBHBEIWEKFELTNDIEITHY, Xy b EOAF T U FEHF A PO
YT UV EABICRN T AL ERAEOTF 2 vV EESND I LT ENSTZ LWV S
— AL RN ERTRBINTWD.

222 EETTT
W77 T, AV RRITHEICE VRBREOBRIZOWNWTRT.
O zvF@EmogHE

2.2.3

AV RRAVTIECBT2HMaa oA ADORKERMFIEL, 2020 4 12 A 16 HEE T
126,179 A (16 Ba G v = 7 A OV EEEH) THY [2-23], AT OBEIN (F
AY) LR, RWEER S TWD ., BHE Y v AV X Z2H0IT 2020 4F 4 A58 A
SN KRB SHIBR (PSBB), £ v FRU 7RO THHEE (my 7 X)) H
T CTEEFHEOME 21T > T& 7.

BBEKRE~DRE

Ht%&4/%z/7f AEWMFRFTOA Y REX T TIZBT D220 TOEEFEE ~
DO MAIZ XX [2-26], 41V FX T TIZBWTH R 20 F v A v A EYE NI
ITLE L2020 LY, FRP/KRKRERVIEEFZEH~EBIT L. E2FHITIE,

A v —Fy bEFIHLEA YIS 5B ETLE - TOF -HMBICL DA T T4
VTOFENDDL. BRECHLTITIA T4 VREDNE S TWRWARKED D EE
BEREW AL, TVERRICIDHEE T 07 7 AREI N, 2021 £ 5610%

S ECTHERENFATSINRERELEY, RAE 6 AlICABRFMan )t v A LA
FEYLIE DY Z LRI L D — oM CHBEOEH N ER SN,

HR

TR TIE, VAE (7 7 7 EREHEM) 26l EV ZREEOIRIZOVTRT.

o)

:m+ﬁ®%£

UAE BT 28 an b v A4 0 20K EIEL, 2020 4 12 A 16 H KA TIEX 1,199
J\U6H%EU%£7HFWﬁUm§%%ﬁ)T&%)DQH.EE@UAE@ADM%
NITATHDLZENDbAKRE (EEFEH/ANA) ZHKT DL 6 FREOKEEK
Thd. 3H 20 BROLEMAAHEILELSNHTWEDR, D%, RAAL TIEZOEEIE
BEUFFMICIEKRER L, FEEOw v I XLl o 2[2-27].
%Zd:*g%ﬁg,\@ﬁ;ﬁﬁ

J.N. Al-Karaki &2 X4 iE [2-28], 2020 -3 AL HEBE VAT L EERKTAH U T A4 V5
BE— FLhifT L7z, UAE O mFEHEHBEIC OV TIE, 2019-2020 4F R £ Txtifi %
BEeA o IA4 v FHRICEBEMIADIOBEEA»LBESNTVD . HEAHIL, UAE D
BEREOHTA FTA L LT, oA rFMoEmBAEZ G RENOREESNT
TRToOMECHWEDLDREIICIST 20 & HEZEAML . UAE TlX, EI
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Blackboard Collaborate Ultra (Blackboard LMS ® —#[) Zfli-> CTVU 7 /L ¥ A4 LAEA(E D
BENMTbN, T, XEIZ U T Microsoft Teams > CTTF X TDHO A T A
VERENMTbNIL., 6L, FUITAVEE - FHEHICET 2EINA R M EE &/ARIC
Mx 270, RELILAVH =Xy NEROTZDOHEE - 1T A V7 7ICLZEOHRE
NiThbh TE .

2.2.4 dbk
bk Tix, 7TAVDEREEZHICEVERBZEOTINICO WV THRT.
O anfFwmofE

2.2.5

TAYVBARECBITAHMaa S o 40 2OREYRIIEL, 2020 45 12 A 16 H A
TIL 217,320 A (16 Hax Gl 7 HM O FEYEEEE) Th 5H[2-23]. FFEOT A
U B EREOANDFHIZINEATHDLZEDbHEAL (BREEK/AD) &HET
L BHBREOREERTHD. 7T AV IDOGEA, MM X - TRYR I K
S B, CNICEADOBEEEREOERBBAMRL T2, ZHALL B - H
WMOLEIRELEDDIDBEIBELZOLVREICL - TEASNDIEAVNRKE WV [2-29].

BEHE A~

Garris, C. P. 5 1 L IE [2-30], 2020 4FEICT AV D OEHEHEDOIZIET XA THR A~
TALWERBITLE., U740 FE~OBITIX, KERWFEHRTHEZ—, £M
DODAREER, KORER 2 EOBF#EEDN, XEIZH T H COVID-19 O &Y LK,
BHICANOEEVICHTIABAEZEHLIEZZLICESWTIRELE., v 4 10
fTLeZ T, SEMNRMME LT, (EBRFED) a—2ARB LI R ko, M\
HL el eolz, FEMENK T L, BEESLSIRLETRLS 2o, XMk
NEEZRO ANDZ ERND R Rodz, RERETFOLNTWD. —F, HEMRGE
i LTk, #7402k, (ERPED) a3 — AR EAED=— X |TFKITK
IETED Lo ELRFINL TS,

T7YUA

TZUATIE, M7 7Y B EFICE Y ERBZEDOHRICOWVWTRT.
O = F 4o

7 7Y HIZBT2HAaa )y A0 2AORKIRMIE, 2020 4 12 A 16 H & Tl
7,870 A (16 A i E 7 AMOFEHEEFK) ThD [2-23]. AFEOHET 7Y
BONOIEHK 5,880 FATHDLZ D, BHARLE (EEREEK - AD) Zhd 5 &
6.5 HREOKEER TCHD. 77V I THROBAODDODZVHET 7Y TH, 2020 4F
3ARNbu w7 A URNEENTZ. Zouy s Xyl ky, ooy o
NWAREPIEDWATZ EOE DL I E N TEEFRERRELH S ZEDNTELEN, vy ¥
UEREE &N DETFEICERRITE 2 B 2 72 [2-31].

BEHE A~

=% 7KDL [2-32], BHilaa UV RAEYIEILR O 20, 2 AH] O K 2E E
L, TA e TV T L E o ERRER AR TEERAR DY
HEFHE~OBITRED N, A T A4 VR FICHLEREER, 7 — X, A% LT,
ZL DT ELLELEFELHERNZD, BRFEIZET 7V DO LWVRATIZH D
FHEEBICE o TFOEPR VLD LERS>TWE. 7 7V 4 TiE, 202001 v
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7T DRI 2,000 RN EOFRPBEEOYEICHE N, TO®%IT T X —)L - F X
— M ENTT N TORET 140 KL FOFERBME S nT-.

23 ERBTEOBEROE LD

2 BT, GUFEMRBEOT, ERBEEXEORREZBENLLD, ZBREEICETL2HARD
Bk EmENOBRZR L.

AAOBIRICEAL T, 1% - PEAFTLREZBFICHT, antmr kXL L Tan
THICEDLETKO= D%?ﬁ%@ﬁﬁm&%@%ﬁm%ﬁ&%&0)7‘:&)@%% (M) % - T
GIGA A7 — )b, &% Tid MOOC, LMS) I oW THB L. &2, WA Mz I
CHBEMEFIERBEOARALIANE L TCEBRENHEEI NS ATEMEIZ OV TR T

WA ORRIZOWTIE, RO SO okicETsantmTcoRRAMBIL. & T
O CERBRETE SN TCWER, HET7 YT, 77UV 1T, BREVWEBE»S A
VE =Xy PRI KRED ICTERENE > TWARAWHIBAEEL TV, —F, o)
TEBRE21TTo72 26T, TOBLMBKEL ITo T Tz /AL WAL H 5 2
EMRBE T

24 HAEAOBRE

2020 F D a2 FHRTREBEITLOND X2l hommBEET, K, (A% O %[N+
Tm&#ottw,%ﬁﬁﬁﬁﬂ%ébfwé.*:fu g O EZF.LE L
TERRECBTIAAOHEEMB T 5.

24,1 ERBEDOEX=2VUT 4 ORE
EEREICBT2MEL L T2 T o™X TFOND. BREEZECIBVLTHIFERIFNL,
SN 2T DY, BEELIRBEEDEREX 2V T 4 VAT ~ORIERLETH L.
INETI, RERFHELLTRESRTEZEXF2U T 40U 2270, Zoom ZHWVWERET
SO RELZGESIND, BFoROLNDIEWVIAL T T U N ThHDH. o 3Ae Y
BT D Zoom DX =27 o odmthEns, 074 VBEFICEZLO WA OEANE
MWORELEGEINDI R EOEFERBHA SN, —K, Zoom ZHWIRENFIR N D 72
COBEBNRLLONDIFIETHoT-. BARICE W TS IPA (ML 1T B vE A AL B HE 1 A )
NEXxaV 7 EEET RS LEEEREI LTV [2-33].

242 HERBEOE(EHORE

HRERZECHEHINDTFANEOEMFEEICEHL T, *y NV —27 ETIHAETE 200,
FHEANEATEDI2ONEORENH T, T L, aaF#HThsd 2020 FF (512
EE) hHlL, REBMAREGEMHELSHEO RYEITICLY, OEROREICBITDIE
ﬂ®4y&—*yF%Emowfﬁ@%@ﬁ%%ﬁﬁézkﬁ< Rx R EEWE LV H
FICFIHCcCE ol £, OQFROREEDNE DT OMHEMNE MK THEEKIND
F? EEBEME N LTI REMEEEZ DM 2EEICR > TEME/L I [2-34].

243 A V¥ —Xy POBRE
ap SRRy, RETETLVY -7, FRICBTL2ERBTERBICLD, ¥ —x
v FOBEANABICEHE ML, ZHICEY P T ey 2R KRL, BENKLIRLEDE
ENBEINT. iz, FEMTIE, HEHOAS X —Fy NEHPOEHE, BRZEL %
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BT HZLICE VB S RAABEIN. ATEICE L T, NI (BN fHFREFREIT) 25
(4 HPb DO RFHFERBEECH T LI2BMRRLEAY AN VR LAETEESHM
Fl bILELD2T =AYy FOBIOMERNTNITONIAE>T-. BHIZHOWTIX, #
WXy U7 3N 25 MUTORESDOF L T A4 U REDOHEE CI X B4 %2 — 58
b L 7= [2-33].

244 MWAREICTEBORE

IR SR THE ST EBEEETC-FHHICTFERER L PC, T AT, ROEHFL—F
ERTHEPOARRL, FCADVSWRERIEWZ., BERBEETHEHRT L2210 04 IC B
LCiE, CHBFREDNTEERICRVER, T LU TRACERSSERED XX —ABEL R
sz [2-33].

245 TUrr—IMERICI>»ERBPEOHRE
AP M AROILET 20204 9 A0S 11 AT TirTbhviza2E 0o K% (767

B) ~O7 v —FHBEORKE, ZOHATOMERPHRENLTWD [2-35]. 20T 7

— FHEOHKRFICEH L CHETHD (KERBETHLILHETHD) LHEZELTWVWDLHOD

%, ZWIEHICLTO LB TH S,

O A X )VHE: FEOREER - A2 V7T (88%),
& (79%), BB OZIAL - A 20T (78%)

@ HBERFE: FEBR - EEH - FHRABH~OXE (73%), BEFAMN (58%), FALEHEBEOHE
BB DB S R (51%)

@ ERFEEOER: 2AEOBEBRE, ICT A X V% (69%), FNOHKE - ATk T 5 ICT
PR — MEH (ICT AM b &) (68%), ik - 8fiim (K7D ICT #ar, MR %)
(68%), #E (ICT A%/, #HEFHIE) (67%)

LFRERNS, ZEROCHEOA VX NVICEH L CHRETHD ERIEZL THDIENEZ .,
T, PEOBRETCHINIBE~OAMEDL K& W, HHRFEICE L CIXER - £FH - £
FRBEH~OFIEN 3% TEWA, 6 A5 8 AT TCORELY 21%0 AL BN H 0,
RKEDORIEDETFICENDIER LR > TV, BERELVICT AFLICHELTIEREER
OC#HBHICTHELS PBETHDL EE LTS,

g‘%

e TEHBEICNTIREDA

24.6 5%OAERDORE

2 BTHBARTELLIIE, FHMlaaF v AL ARPIEOFTATURI N D K& MR K O
HEINTERLICTHERBELRAS, VX =Ry N T 7B AFEOE ML, BFEFEITE/LL LV
WCHBEZZR T TE. 200F I Caut@icksrs REA0RFELRY, BEEBELHERAT S
TDDOURMERBET L LR, ZLONE - FEHABERORFEAEHRE CEIBRE
EFRWDZ N, ERBPBEOENALL NI RERERICOBRNTZE VR D, Sk, BE
BEICB T2 DXOHERK D F, RAFanFEERTOHLVEEAXY A VERD
DI b BROEBREORBE IR L, MEORMRER > TS BERD D.

247 RAbPavnFRROERRE

2022 FERESICBWWT, 72, Filauv St U A A EPEIEIZIE L TV, CHA %A
X, A%, FAPan FERICBV TS ICT 2R KRITTEM L TR EREL, BRZED
NATZT Yy NMez#EL, BB RFOEREMAL TN ZEELTWNS.

16
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i, SHLICHERHEENFEZITY, SHFEL LI REEOREICHZ, Bib > THE 2 1k
DTELL I ENREZELLTWDS [2-36].

#£2-5 RAbag R COMEBRE (XER[2-361& Y /ER)

ICT OFEBIEE A BERNTOICT EFH
WERODAVSAO2E
FToSAVRELE

ICT #HFVORTLEDREER - £ S XTLFICEHITI%E

fis FRTOICTREICEATSEH
RERBEICETIEH

=E% 8 e HEMEPLRESBEELLSAVTE
i

2.5 ENAORE

TITIE, WA osHEkICEWTarn ORI EICHERE I N ERREICET 5%
BEPLICXEE D LBl 5.
2.5.1 Bk

RN TIE, RAYEFNIZE DV ERBFBREOHREIZOWT AT, M6 LhiE [2-25], F
A TIHBEHRO A& SHZHMBICRES YR EKE (HBER) ELaetWmiciibniz4
VIAVEBICELTHDERREATWS., LZAN, KB, FRTFHEOTO T T L%
FEISHETCELEZRIEFIETRZZT VD EEZIOLNTWVD. RAYTHE, BONRHAE
HEtozn, BAOHEO LI REILMLIT R4 YHBCIFEFNRICSVWREICHD. =F
BREZITORBEIZEHALTIE, A v =Xy NRENES TWARWI ERZETF 61570, ICT
BENENFEEIZOVWTIEEER bW AT AETCES SN, £, BECEHLTORHE
MENWEE L TWDILFENND EZANRBARLHBH LTS,

252 RET7TYT

HWH7 Y7 T, AV Ry T7aAICE Y ERBEEXEOREICHOWVWTRT. RSt 1 v
RER Y THREMPBEHRO T LAV FERTTICBIT a0 7@ TOEEEE~DERY I
T [2-26], HEFERLELINTVWDIHT, AV KXV T OHE LA FZHEEFEE
WWBWTUTO XY R#EEZRLTWD.

FENROBENPOBETHEN - ANTHEETLIITIE, PO EHFITRA N

» 5.

AV =Xy NZT 7 BATDHEOOT—ZRERNARE L TCWVWHIHIENHY, T

AVREETOONNEE RN H D
CDORIBRAVE—Fy b~DT 7 BARELMILT D201, 2021 4 9 A UK, (1~
K3y 7 BFIL 2,680 T ADFEA « HEIICKH L TA VA —Fy b~T 7 ATEHRES
BAT L7c. ££72, BR, E2EFEH~OBITEZRER S 2020 T ~, 2021 HI1ELAE
EEBVICBITOKELEDIBMOMARITRDATVNS., LAL, A2 X=Xy bOT
2O, FUIFTA L TOEEFEOEDDOH YV 2y "OFER, HMOTFT XL ZAFLD
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B, 7954 COEEFZBVO-ODOHEM O FH, (L5
BLIERIL « FEFR_R—va VOMBEORETOEERER L,

WD - ATHEETIED
BITE K-> TV 5.

Se md

2.53 HHE

I CIX,UAE(7 2 7 REHEE) 2612 D EZRFEORBEIZ OV T/RT. E. Husseina
Slzk szl [2-37], ERBZBEORWVWELE LT, BATOFRKME, VA RV RFOA ¥ —xX%
> h~NDT 7 EAREWERAT LI ENAIEETH DL Z L, RIS IO FE 2 &N %
FTonTwnwad, ZoXKm, RONELRFEE L THEMBLTWLWDIOE, HHSCHRENL O
PAR— IR t+HICELNRTNZETHD.

AT, FEBRBROEREICHABRELTWVWDIb00, KAL LT dmAXORERES
I A TN 5. Almuraqab & K AviE [2-38], RAAAL ORFAICEHL TIEX, 49%DFENA T
AV ERELMAEDELET VYT Yy RT =V T VAT ATELSRIEICEK LTS,
BEEHIL, N0 REEEA, —EOHRAINSTA RTIAVEEREL, RERT LT v
RT == 7 27 L0RELHBET OIEORITSLEISHDLELTND.

2.5.4 dbk

kTIE, 7TAVDAEREEZHICEVERBREORFEIZOVWTAT. @ HICLIE [2-

29], BRIC, 2 FHRUEHIADL b b ol WD 2 KE&EEHFICH T 2R LR E xS

ML TWwWd. BREICIE,

O 40 FRIMBENICEBET2FREBRTIFZEDAME (W I1EKFL) X a0R
H 220 5y W

@ BEENPOELNTERLINALZDOMDTLHIZ X H2RFELE (FER- 410 F Fv) 2,
COVID-19 Ickvmifilansd Z &

@ FEEIBITD VLITFTUryxy VEHE] ~OREREENUBELZEBALTND I &

2, COVID-19 O BIZLI VL ORZETHENPEHIN, v X2ARNNITBIT D

BREOFEBRMEHL VWD EEHLTVD.

255 T7U0
TZ7UAEEICBITLIERREORBIZOWTART. M. J. Paschal 5% [2-39], 7 7V
ADORFZTEACVITAVHBEIADTRIGERL TV RNWEREMLE., ToEHIX, =~
Ea—XORE, BeRE, BEOAE, BEHARARE, Xy NI =27 ORI, AF/LDORE
BRE, T7Z7VNORFTOLFE U TAVHBEEBICH T L2BEROI R —FR+5Thhrol
kD FEFIZE, st mEORA N v R VEBEEFTEZTIEENE AL
HRETHDHED, T4y - Tl I 028HAT50E DL ELTVS. S5,
ot oA VA%, 77U BsEEEE, MHmFReA T4 FROMm G & T
LHERETHY, ZORTEAL LY T MNE, 77V HD#HEOH DL LN LOHEBFICEIT 5
FEEREIEDIEHETND.

26 ERBPBPEOBREOE LD

2 BECEHar I MmatLe LEERREOREICOVWTHERL. EMICHRICEKIT 2
ME LT, Wk FHREOHRELY, REGOBRE, EXx=20 7 4 ICHTL2HE, EF
BT 288, A7 —xy MM 23E, KOICTE&HICHE T 2MEIC VN TEK
L7z, E51T, 20204F 9 HIZCKRF 2R L LEERBREOT U r— MERMLIX, 40
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AVANLVERABEOEDORIER ENREL L THETFOA TV, XWBEEICLDIR R b
anFRRICBT 22 RBEOSKOBENOIL, TICT OFEBA 25 M1, TICT i v
AT LNFEORBEENM - W), TERBEVE) 223 EE L THETLIEINLTWNS.
WAOEBREICBITA2IREMEICELTIE, BE LTS TE TWD MRS ICT &
BE~NOARERHV AR LTINS LS. KA haag FRRICEWTE,BREED,
SBbLA T4 U REEMSE L CIEATIEICNZ, ERFEN S TRVEL H-ICHK
BaNEIEL2BANOERBBELIT ORI THILLEABTHD.

BMLT, a2 7@ THASINTZHERELORBRIT, AR oo R ToERE23E MR SE
JE DT DICANTTERT D2 ERHFEINTVD., TOLEDICHEBHENLL T DHIHEL R
MEORNANMETH D .

2.7 BEHFIEORKRN
271 ¥1% - EHEF

TIZTE, IE - HEHEBICBT D 2020 Foav FAEARAE R LICERBEREDB
W, ROAEE~OT 7 — MERZREOBEEMNIEIZOWVWTIHR RS .

A3 BT [2-40], BMHFFEREOER O YT~ REZEOR Y 2> W THk L
TW%., EEOFEFICESO CHERGHIEEATF Y2 — VR BRI RE N, REER
EELE - MEBHOMAN RENT VD, b, ZERPBELLTCERLEZZEDBMTDH
LRI TWD., UFiczoMELRTT,

VO ERPERALTOLRNVEIICA Y TS VEBERACERLIEAT A R T Y K

FrOFEMEBECHEMATETLILSICLE

FEOEBEO R TIE RS, BOOEZX ZEI RS E2HYIE LB X

BEIIH L TCEEERBEOAEIZAY FERLE
EEOREREICLIRE ) — MMERO FEEZERATEL L
EEEHEBDLHEMNICES ZOICHEBERFO R WENE - 58, KOS HEREY 2
<HEY ATz

- wHEREOANRICEILEZHREZRE L 2
mEThD.

KA BIT [2-41], A TA VBERKICELTORNMEZIT> TS, Zoom ZFH L=
REIZBWNT, AHTOoTZHEELZUTOXLSIZ, 3ABMLTWVS.

c EEOLAMETIEIATA FE2EE CHEAL, TIICEETAALAZMA N LFHFIC

ALY A | N N i =
TLA 77U MMERBTEESMEEZD AR T -oEMICBHIcE, FLADE DL Z

LT B
BB CIRENICER L BV SHBRK 0T v r— b 2 £l L, 5
BN # ~ R T B

7, 04, SAOKRKBMBTICEE LEZBREICHONT, BRBEZESHOHBFTMIT VI 2 L
— X FED PhET*ZFIH LEZRENRIZOVWTREINTWDS ., ERCCHEMAOE S L, o~
a2l — X EREOETFTAOOREPY, EFALOBERRICONVTHLEHRL-ERN - TR%2 L

4 2u I FPREFAVL—KHFROFTuad 227, BEFRAOY IaL—va vBMBIFA -7 vy —XTARMTH
T\ % . https://phet.colorado.edu/ja/
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TWVWETEWVWEHDTEZD LT o7, PhET & FiEx EFEL<AAAEDLE, LD EW
EEZHELTWELEWEASZORELE L TR TN S.

X 512, YouTube (2 K DI ERBMAZEIZ OV T HHHEIN I 4L TV D . YouTube 2473 &) H
A7 v 7u—RL, BIHONKEBEZLTAH Y T4 2 EOBRBEICHERY HTI O IER 5%
EILOWTHEEFENREZE SN TS, ARFDIEVIEDY TIX, 2042 74 URETMRLT
FECholtimaTWd. KRBIC, T4 roREOEKFET, EEOBRGBEEICHE
Kr+ 210, EHROEELREICAODTHEY RERAZRINL, EERTHZLEHMLE
Threk_TEY, ZoWMIIHELNTLEARMAIEL, RAMaagFRHERTHLAENTZ
ENTELEAIEFHEATND.

& IL [2-42], COVID-19 (2 L D EERFIKZE T D 20204 3-6 HD 4 » AIO A > T A U #%
EDOEESCHER LIEHAr Ry — L ERIEL, TOoOREEHIREZE LD TS, 4 » A% 3
DD T7 =X (74 EMe), MERNHETEEOARRE], THEEHFOA T4
VIRED) CHBELEA TS UREESERL, TOERKRBICAEIIHLTT S — N EAT
S TW5b., BEMICE, T4 v RECEHT LI T — M & I BTFOF T4 U R¥E
BT 277 —1F] ThDH., ZORMBIE, A0 T7A4 VREOHHFIIW G A TERl &
EMBp I AT THLHI L, BIEEBL TWVWDIAELELD EDZITWVWRNLMIHEIT ) AX
AVEEmeF i E Wx RN b, EREE S ELKBHOMLBEE L E KL TND Z &,
FRHOA U TA v RETHS THAEFE-HMEZ T TR, FEERFO X I ITEE-EHEDON
FMERBTCELLIOBRBET A URMETHD, REThH-oT. &b, A T4V
T+ 2% 61F, FEH LAz BE2 OSAMELZM LH>2MEEZHR LY, =4
L7zl CHLMEZAIY, BOMESELIREEVWEELZ RO DL L) ICHEEL LT
KLz, WIZKEREY) Y —RE2ERAT L7 V—7TCoORERNRE, ZHERFEMD
FEERPTLERTLZLE LTS [2-43]. AP EDOHEESCRKRRICAEDLYE, £ 74 v
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LAZREITHVLERNHDLDZERREESINTWND.
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BEHBICBIT 2 200F0 an FMBEARFAZRLICERBRREOTLK, XOF4A, BHE
~NDT U — RZOWTOBEEHREICONTET.

MAAIE [2-44], 2R FWMICKET BHELE TOAY T4 VREO RISV TR AT
W5, HERBICE, FAEOF L TAUREOTZ O OMBREE L ICT HABO AR ICHET
HHEE SODRFOFEAIZH L TITY, TORRIZONVWTELZET->TWD. BIERE
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VAUPBERAARTHDZENBRENTWVWD., ZHICXHLAERD —>TH D ILE K
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L, "YarThHrifrREEZZTONDIIOREBELEGRPFELONL TS Z L
NwEINTND.

BRI [2-45], RFEBHEOHIZR TV FRETVOMEZHITLRESZ2IT> TS,
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(MEHRORBEL], THHYDN—2] L&, %5 %64%, 62%CTHD. 7=, T AU v MTH
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I s TEDE I RBEW®RZESONEZHLETWD [2-51]. Y=Y % VAT 4 T ~DHF
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3. EMMREZAVEZEHMNRBERCESS ERBEOTR 4T - FF1f

3ETIE, BEHEHE (KP) CRBTI2ERBEXE2THOUYEETCHLLIEBREOFRAEKY
BEEZXNRIC, BMHERFICIVER LZEMBERICESSHELZIT - .

P oo oA RAEEIER A%, 2021 £ 11 AR TOERBREICB T 2HEICON
T, H2ETRLEXHM -FHRAEREEZHELHEN L LIERICONVTIRRD . KR IZ,
RO IENFEDL LLITZHEMMIORAETCH =D EEER, FlZFHAELOCHEMIZH
BROBMERICESSHAELITO 2 LT, MFDOZEN LML 2o 21Ty, KX
FaotERICmTEERRECSET IR amA, SHiC, JduRELRASoZEMNEE
W -oodE2E 5. b, ZZ2ToZEMELIL, PERVHERFIZE > TiE
BERENNERELRFZOFREL L ZTANLLND Z EEET.

3.1 BAEME

20004E 3 H L0, ENIERFWNEFRTIMEOLT L T4 VIEREBICL D [ KREZIZBIT S 4
TAVEBELETVANEEICETIH ANV R LA LY, oo #oEkERE¥
O MAICH L, HRFEOHE, £, KORERLEO MY v 7 2A0EHRLEN X A
LY —IZEMINTER [1-7]. BERCEREBEEZITo TWLIFERRHBICKHLT, 20
EREVHFELHRR T LA ZOICT 7y — AT TE . 21X, M LIX, =R
REOUNEETHLIHEBERFRAELHABOME L RIRIZ, HKkoOFmMREL S T4
RECHETILIT U r—F%24ToTW05 [3-1] . UNIMER L LT, I#AMO R E 2
BMORMBDOENIL ST, T34 BEOMBER - RIE~ORBWEELH YV, OV TIX
WERICKHTHAERODPEENDIOTITRVD] EORBICKH T HHMIEELITS & L=, I
BEMEENRT V77— bMZERVIADRE D>+ ICRIEDNTE TR ELTWS.

F, ¥RIEFEanTHMIAIROLF T A U BECHTLIHRTFAELLRFELOEHRMAE
DU EIT>TWVD [3-2]. TOMETIHFH-KRFOR—-FHTORETH D72, il K%
DFEDODEHMEBITOLENHLELTND.

AL TIE, ZTNORITHREOBRZEE 2, AEONFOEMEFZAROCHBIZHAT
FIZET, INLERBRFMNT LI EEAEELE. S50, AESMICERLET D2 & T,
F—E TR 2EICHMT 2 REFOZEROCHBICHT2HEMBHAELITY> Z Lick
D, EROMRICH S, LV EREZXEOERBICALEZERFEZIT S .

32 BREAECL > ZERBEOEERE

IITE, DFERVEBELMKLLT, &biT, )R - XR2LPCEEOREE
RHELL-EMMRHAEICLI VN EREOSAFEE L EREIZL CERBEOEREFNELITH .
AW, THETOXE - FEHHFELZ D SICRHFLAEERBKICO W TR, Kiz, HEH
RE M EMS ROV TRT.
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3212 HEBUBOZSEOBR  ERBERE, =X b

A ERE, BERTEIADNCBT2FHBEUBEOSEIX, AIHOERREEHO /N
HEUBEORMMEE FEE, RKRFPHE, REMREFTICLDI2ERICKESE, »>, MECE O#
RObL EME L.

3.2.1.3 ERXDERK

NEBIIZHIGT 2EM L, K¥FHE, GEMAETICIIERICKESE, Lo/
HEWIEK L, ROLMMICERRZEORE L 22N FICKRVIARER L. —#lE LT, %
@L#HO (REFEMKFRE (BES)) OEMXIE, 74 7EBER0A0EMANRE L. &
¥ERIZBNT, A4 7 BRITERBFOREE K NG EOFMENRE RER L 2L 0T
L, #vF~r REXTIE, sidofMticdT2HHEIZRES V. £-5 T, &b uAICE
BREOHRELE LRI T4 7KDL ZERLE L THWE.

I Hi, LTI aATEMUSNE, BAl, FEEHB LI, REE»H/HEHE E Txt
WCRDEOFA—HNELLTHERL TS, HMOKRE L, FAEMOER L FIZRDHE
MOBERHRXE —HMAEAEL TWVWDIOE, 10O LHBDO (AT ~r FERXR), 2OQL#H
@ (AR FMERX(FTA4 T7ER)), FOLHAD (REO7 4 — KXy 7)), 2O L #HO (FF
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3. b E b0y 4bF0 EbAy SEDRW)S X a&EIREBELE. 2L
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3213 CERLI-EM X ZMEH L CEMKHEZITo 2. MAEWMIX, 2021 4 11 A 5
H~8 H, XSt~ oI &L, Web 77— bEXTERLEZ. SHOHFHAET
%, 2EICSWMTOIRFOFAEROCHEEZRNR L Lc. BEMICE, BIZE ORI 55 A0
E LT, dbiEE 6% (4%), AL 5 6% (7%), B HL )5 35% (35%), T H 7 16% (17%),
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K5 ICT #E e Wit = (AXIES) ICT FITE A &<, TBYOD A& H LB EXEICET
LA REREE (B 1)) IckhiE, BYOD 28 AT AL T, 727057475 —
SV ITRREBREOLIRICT ZIEH LEBEHEFEOHEANME LRV, R¥EFAED PC
MR EHIB T D Z LIk a A MHIBOMRLHFFSh D ERLEINTNSD.

WA RZ[5-1]TIE, IAEMTEROEFZEMITICE BYOD L ~DFEO 2T 21T 5 T
WAL FEAEIK L, BYOD MM T 5 2 LIS LY BT O & BGET, K & ®iE S
BBLRDdEBRTWD. . TERBZEOZHIIVLA— MEBIT T LB T —2 9 V& BHER
(PRI AT LAMS)ZTER LT T18E « e-Learning Z W/ BFEH | [ I 2
AL AR EME] TEERG) TAEMER) THIEE ) ¥ Thbd (RN KT HP LY
SIA) . F7z, WAL BT KFE[5-2] T, KREMNH#EET S BYOD ® PCICBAL T, A T4
RERFICERATL2Xxy NRELHICEMITLILHICFERHIT TS, 20 X912, BYOD
ELTHEHEND PCORAXRy 7 TEBHRECHEMNT L2 La2aEOMHEE R TWVD.
T, BOHEHAOPCTHS BYODIZLD, F¥x o A THLERETHHAHETHLEZTY
FEERFTDHLENTE, FMT X 2ENTHIENTEDED, RN RFEHEITH> 2 L
DA[EE & D

IITIE, BRBEORBERHOBAICK S BYODD Y A7 ~vx VAL MEITO. AR
BIIZ1X, BYOD OEJENHITL CIEN > TWAHIRETOHEHAEZHET LY AT v XV AV
FEAT O . FRIZ, KATHIZE [5-3]122 810, BLENZRHEFRTO BYOD BEADaA X M Lld
eV A7 EREZBML, S50 MEE2FMET 5.

5.1 BEEBEImIZOWT
51.1 T VvU—7

PC, A~HKDAMBREL, LOEHEHET o — RV REARER LAN OBE /R X ORE
OEIZED, HTYH, FIICVWTHLEHICA VX —FX vy MIZT 7 EBATEDH LI -
TE2[5-4]-[5-5]. 2oL DOEZNLA T L A0 THHBIIEFEZITH> LN TE
5 15V =7 ZEBATIHIRENEZLSRoTEXE., &7 4 ALUST PC AT EL T
A4 AR L, EBE2TH) DR TENEREZBWTEFRRLEZFLITVRDLMAEFENT
LD, BEFTIVZONBMELZHRT LI ENAIREERD.

2020 F DM a v F U A )V A ERIE DO WRATIER D72, RFTIHERBREEIC TEREMHk
SR, RETCETLY—IRERASR, 2SR ERZLE. TV IINE
MR EE FEEDTZD, 2020 FLLAT A OAEZFEICK L TEMAHER L T2, RE<EK
T2 b7, EEAGITX ISR IEEIZCE EF o Tz, BPEIEIKZICIT 23%IIC28 L
72[5-6]. HFlZ, T VU —JICCHELZMET D ENTEHEMICHL TIXAEEMED D
REBJELS MBI T 228 TER. TV — 7 REHAEORVER (FHREEE, &, #
BRESE) AL T, BMEENIERKLANRIAHNITOoNTE T LY — 7 ICTHEEL M T
HZENAIRThHoTe®d, FEAEERICIKREREMIIR L 2hoTc. EHIT, EYIEIC
ROTHE L TCT LI — 7 2R L TEBEITOZENARETHD.

NTT X, 20224 6 A, BiIBLMIA T2 XA L L, A7 0 AT 2861 THIER
W] T DLV L EEATLERELE., SLIC/EEMICETIHBRLELS L, H
NTHNIZEZICHFEATHLENWEWNWI ZERDOTHDL. ZNETT LI —ZIZIEHENL
HESERNSBIZEHBESEMITIAE LR, A7 0 ACHETZ2EHEAIT THEHR W] 1215
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EWVWIHNL— L EEATHELTWVD[5-7]. ZhiE, TLIY—ZIZAED KB LOXTHEA
EnbZ L, 5%, FRIZBVWTHLADKERA SN ZEE2RBL TN

—F, BEBG CHEH M an T U A VAEPEIERUFT NS, EREZEELZPLE LIER
BHEOERMEIRMN SR, Efidn &z, T L COREBRFICIEIRZFICBEBW T ABE
ANENTEERREZZVCOMBEOLZDIFEALEZ., SHRCERAAPaeFHERICBVLTHIE
RREOFAAMEICHY, T ETOMARIMBHEIRL TS, ZhIZO2VWTET LY —27 L
HEE R LA LTV D .

— I, TLU—ZIZE, AU OLT 0 AU OMI)E, i ETEBEITO VT
TA N EATE, HEDHETHTOIHELA T, TLTHSLEHEOBH TITITH) TN L
BATDIODEATHREDL. 61T, A TEEZITHOEBITIE PC A~ KR ZEEMMN
HWESTLI2HAELEEEBEBRADHEKEZFAT S BYOD DS ENRH L. %E D BYOD O A1,
FENOBEERENLEEBAORL A AN DM H L2 WE S MDM(Mobile Device
Management)7¢ & Z 8 A L 72 g EH R E A KD 61 5 [5-8].

5.1.2 BYOD

BYOD LI ¥(R THAMNRY D A~—F T3, T Ly b, XYarvilizib
AAVTEBAATLIZLTHDL. TOHTHLAY— N7+ 20F, BLERRES T, &2
THFRIZA VF—Xy MERNLTE, AT VHE, ¥y FA ¥ —Tx—AREDHE
WIHETFORI, a7 7UNRFHTEL T, REICEENEATWHWS. -
EENDHESTWVWEIAY— N7 4 U RENPLREOE RV AT LT 7AL, LERE
HERMELEDVANLEVTDZZLENTE, =—XAbEHE->TETWVD. HA~DE KN
HRELSABREVYXAGHIZEWTHE K - FIHBERINDZ ERHFINRTWD OR
A= R 74 RFT Ly FThHY, (EFEORFREEKS 2 LI E b7 b3 D2 BYOD
ThD.

TLUY—ZIZBWTC, HEPFHATIMRKIISAME»PLO®BLHDIVITALFTAD A~
R, MO PCHTHHIN, BMIHLAHAOWMEADODEE, X2 T 421300 ET D8~
RMERELCL TS, 20T MO I BRAEFIIBNTEHARAEON SN MLETHY, BYOD
ERRAT A r—ANEZLNRD. EE, 7L U =278 W TBYOD OFIHE (K¥(EBTA
D PC, MOENRANVEER) 1T 37% & 72> TV AH[5-9]. 4, &% K5O BYOD ~DH Y #
HMERLTEREZZLEEHY, RECBWTHY AR RIILBETHD EE LN DH[1-8].

5.1.3 MDM
MDM & X PC, #7 by NEDQRASHRRE, ENANTNAARAEZERT L —E R L
DM BETHY, ZHEZMEHTNIET AL ZAZMELEEREIC, BERTry 72010 T
BFROMHERRIZH S I ENTELIHEDT NANARAEREZI T LN THD. BET
TSR BH LHAOT AL R, &5121E BYOD @ XL 9 22 AT N4 2 OF| I MDM %
HWTT NS RAEHET LI ENMELINTYS[5-8].

X 5-11Z, BYOD & MDM O B f% % 7~ 7.
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52 BYODDURIZ~<=XY AU |

=, VAR ~3x A ME, TVRZREL, TVRZ558), T R3] OIEICH
SNHED BN DH[4-1]. BYOD DY A7 <XV AL MIBWTYH, ZOFIEEZEZICHED D .
INETIE, BADOETMEICEBNT, EMEMRIV R RXT AL NE{TH> TX 7 [5-3].
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