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Abstract

This article summarizes the emergence and dissemination of formative analytics that aim to assist
students using information of learning analytics. At this moment, case studies and investigations of
learning analytics are disseminated in world's universities. While archived students’ learning infor-
mation and results of analysis are recognized not only to be used by teachers and university staff
members but also actively to be used by students after proper adjustment of visualisation for learn-
ing assistances and scaffolding, formative analytics of theoretical basis during assistances are devel-
oped. Whilst the positive opinions of effects to use information of learning analytics in formative
analytics, issues; such as negative effects of rich information provision to learners, development of
self-regulated learning competency of learners for effective use of information, and development of
contemporary instructional design competency of teachers to contribute learning achievement, are
emerged. Regarding these movement, this article discusses requiring preparation of near future uni-

versities to use information technology through review of formative analysis studies at the dawn.
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7 F YU+ 7 A (Formative Analytics) &EIEIEN 2 H L WHFZEMEENHIZL TWh5,

Learning events Storage
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Learning data

Learner profile L]I‘::mmn (edit and Visualization
e-Learning/MOOC E{&‘m d - normalization) ‘ analyze
Data from devices Store) B0% of ﬁ Automation

workload
1. =277 F YT 1 7 ZADOEZETFIE (Yoshida & Khlaisang, 2018)

ZHUE. e T TRRHBEA > T4 > N\B#E (Massive Open Online Course: MOOC)
IREF 2 TA CTOHEWENILN ST RFHE L, REBOEET—YENEL., T—
AT OFEZEER L THM, vIEERTREIC /R © 7 S MR 2 U TIAA >
FHEMMT - EOFETHD (K1),

! —
1L FEDTR
Fo=J

1. RN
Fub =L

20 I 7FUT 4 7 AD5HFIE (Yoshida & Khlaisang, 2018 & D ZEFHFIER)

T2 T F T4 7 AT, WELLZY - 5875 2%l (K 1: LRS), #¥H
BFOTOT7 7 A T—FEHET (K2:3) RICHLHEC, AEHKBEOERENHY
W EHRT 220N TWS, EL T, FEENOXENLETH 20 ZE THT 57
OITHERZIEFH L TW5 (X1 - Visualization, Automation), 97205, L THFEHED
EET— Y E2EEL. FEETINORHNEEHTHEAHFENHS (K2:4,5. 15
SNZRERIZY Y P adR—REICE EDONLERENMINZRBTIRESIND 2 E0S
<. ZHUTK DA FE OZERIRIA IR ENDFMZ2H S Z ENMTELROBEINT
W3, INET, RARS Mo FEEOEETEOFMz b TE, FHOEENS
KK ZUETESREMEND 5,
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ZDIT—Z2T7FUT 1 7 ADOEKEHFUIHABETILN > TS, 2L T, 22
TRESNDEBFRS. BEHY v ah— R Ex@E UERIgIcEE s N, %
HENOEMA) /R FE B FETORE DL OB EDHRENZHED 7+ —< T4 77 FY
T4 7 AMEHINTWS (Sharples et al., 2016, p. 132), RGZ2EZX5ET+—~X T4 7
TFIUTA AR, T2 T T FUT 4 U ADS OERN, EEOFEEBRITHE D
FTOMEBESHABTNIREZED, IT7/48bb6, BT —% OFAZ L L TERICFEENE
MINTHBD, ZOENT—Z 2T T TV T AR ET AT AT T7FVT 17 ADiE
W& 725 (Sharples, 2019, pp.130-131), 74— T 1 77 FU T4 7 A LW0WD HiEIX, #
RTIUT [ SHER] &7250 BEHEFM THON T E/ZREMFEM (Summative
Assessment) DX EEETdH 2 EIFHI  (Formative Assessment) %, #fat CHEHN TN S
SBRET )L (Reflective Model) DX ERETH ST T )L (Formative Model) & DR
[z 572010, AFTRLUBE 7+ —< 710 77 F U710 7V XA ERRLT 5,

T =T TT7FUT 47 RF. [fAIzFATHhD) [MEHETCELN EOHERE
R TERED, SHICEDIDIITHEDZENNDN] ENSZEICDNWTHEEEZET
LHETHD, TDREDT+— T4 77 FUT4 AT, UT7IWVYA LTHELE - E
MME L7z, FEBETO T ¢ — RNy 7 0EE RO eI T 2 G Mot 2@ U T
&5 DB F DT 25T T & 2> TWb (Sharples et al., 2016, p. 132), § 7325
B, < OBEGED S EmitZen. FE 2 RIT L7204 (Analytics of Learning) 1ZDWT
BOMATOWDEDIZHLT, 74— T714 77 F VT4 7 ATIE (ZDHED) =8 %M
E9 %7290 H (Analytics for Learning) (23D < k2 HIEL T\ % (Tempelaar,
Heck, Cuypers, van der Kooij, & van de Vrie, 2013), i@ENSHIEICE L HERDHT Tld/R
SVHBUED S AR D K 2 B I U CTHEEEINE T 20T Tdh %, ZDORTIE,
T2 77T A7 EWGEEE QR EEN— T 5,

T4+ =T 4 TT7F VT 7 ADEKEFHIETIE, BREOMENEPLLR—FDT 1 —
RNy 7 E W T 2B B OFIC A T, Bl [FEENEDERIZBE L =5,
TNENOFETEE TOIEEIRHE, BN OMER M, FELBROEFHOFE, E0k>D
ZF T4 > TOEMICEEN L /2] IR EDFEEEH Z /PRI L 20t s (Tim,
2014, p. 131),

BT MRS N HER LI TW LA RESTA T, ARE TR, TERHMO 7 + —
RT4TT T4 7 AERFROBAZ T 5 &R0, HRILHER D RAEE ORFK
WOWTCiEmd 52 EZHMEL TS,

2. I74—XT4TT7FUT4 2 ADFIL
FEFOHEZBONT., HLLTNSHP, WEEICDWT T+ — RNy 7 24 kd 5
21, < OHENEET %, UFIE, TO00OTFT =Y TFiEEZOHZ 3 MicE s
Wb DTHA (Sharples, 2019, p. 132),
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D FENEE O ¢ 7)) — T EEIE B Ol LB ICE DWW T, BREAORENE
U TR ERHE R DN R OB ENNRNTH o 72 EDMEMRINT 5, T,
[ZOHIETIE, ZOBERZRAENESERTERL] EWSX5REZE, (FHp
T —% DiE )

2) FEFOTELR - EwME Rt LREZRD D, FIAIE [ DEENTOER
ZHRZ] [ZOTF A MOV . | [ZOFEEIZDWTH > T4 > THMN R E®RD D
2] REDYFITHEDSUEDHTTH D, (FHEDHLK)

3) SR TFIEICHED IEH  FEEN S OERNETIE,. Y7 7 7IVT/NA ADIEH,
A = VEE EDEREEDT A NATNS DEEBEHOT—5 ORI E, FENRTF
FEEFALEERSERNED TN TS, (Ev 7T —4 DIEH)

INFETHELN TEZBOKECHE, A - ZHREOHERICHEES T, /— Midkk
RECTAREDITET—%, I SRS, ME, AR EDEREROFIHRE
ORIMIERZOEZT 2T —4 2<IVFE—4) Maitimodal) EWD A, T DN S
AN T 14— RNy Z1d, FEEICE S TUIEFTH D EFEFIC, BHEZIC I D%
FZOFEERIALSEDU A BEELIMCARS>TLUEIBENH D, £TEL 71— R
Ny M, FEFRANER S0, FEREFEOITHOBMPMENREEZ EALD,
EHEBRZERTIEIHEDD D, TORODT+—<XT147T7F VT4 7 ATlE, IN65D
Y1 EIRILOBOMIDIZINT > R DN T DA TS,

LUR. R 1 ICBEEAIRZ T %,

K1 TH4—=XT14T7T7FVT1 7 ZAOFEICELZHHA

Hi gt Fik

ALEKS Fa—F—T AT A

www.aleks.com FIA R EREEAL T BICR IS S OBERICDOWTO MR
T 5, FEFIMEM SO0, EQOLSICHFEEZLETESMNIIDON
TITA4—RN I %EZT5, 2L T FEWERROEITCICDNTERZ &N
TE5LDI1Thkhs,

Sharma, Jermann, and “FEEDOHEMT —F ODIELIEH, FEBOFRICE DS 7 14— RNy 793¢

Dillenbourg (2014) HEROUE IR ZE JIEL 72,

Spann, Schaeffer, and 7 =7 T 7IVTINA X OFIH ORI DWW TiRIT. WG & 0%k & OB

Siemens (2017) X0 EEHRBEENOFZERM L 7=,
Fesol, Salam, and DI 7 F7ILTFNA ZADEMTDONWTHN. ETNAANSELNDET—F &
Bakar (2018) F5A REOESE, BFRICEDONWT, FEHFOEHROCSMMEESIEH T ]

REMEICD W TBERET IV 274,

Shacklock (2016) FAEDID 2R L ZENTOITHEE, mMANDY 7 A5k, KEHEDOH
ETF T4 CEROFABEE, ETEROEZZMEL I DERER SRR
SEv I T—FIET ZHBEDHERICOVTIEE T 2,
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3. EHETORR

7 > EF—513 (Tempelaar, Rienties, & Giesbers, 2015), e- 7—=> 7 EktHitEEZHEH L
TV 2T REREM S RECAOIRET, FAEOHCL R— M EHEZEBAL, ThesE
Bozho JiikEfAabE, B0 T« — BNy 72 EICRIET 2 2 & T, FEN
P L TR FESENR 2 KT 2E L TWD, HoiZT0k. 240
[ D=0} (Learning Disposition) | 1B L7727 —#IZiFHEH L7z, 2O [FEHDO0 ]
13 (&Y (Habits of Mind) | (Murphey, Sekiguchi, & Nishimura, 2004) & B, %
BENHE /L FEICER LR, TNEROBASOICMEINLEHEEDOI LT
H%,

16 OEEHE

FEO 58 < HLO $HES (Persisting)

EEN /2 TEI 2 A % (Managing impulsivity)

PR & L& £F > THI< (Listening with understanding and empathy)

F¥RIZ#E A % (Thinking flexibly)

HanmzH->TWwab DMK <#H A% (Thinking about your thinking (metacogni-
tion) )

6. 1EREX #3B3RT S (Striving for accuracy and precision)

7. HERZEFSL. MEZER T S (Questioning and problem posing)

8

9

A

SEATHIER 2 7= R 9% (Applying past knowledge to new situations)

. B A=W - EHIZia A % (Thinking and communicating with clarity and precision)
10, 2ERZEFEL T7—4% 2% 5 (Gathering data through all senses)
1. AL&ETE. &), FHMEZE0E % (Creating, imagining, innovating)
12. BxEHEBUCKIET % (Responding with wonderment and awe)
13. U A2 %#E 9 (Taking responsible risks)
14, I—%7%H D% (Finding humour)
15. J1&8HETEAZ S (Thinking interdependently)
16. WITIEVLTHOET % (Remaining open to continuous learning)

o OPFEMETIE, £, A0 >Fa—MIUTIIERkonotiz@L TEEE, T/
INDHYRIHNCERRL 7O 7y ) > Lz, LT, [FHOP0E] &4 251
SIVATLAMSDT—=IMNSER LI FRIETIVEM S 72, FERANREE T AICE#RT S
BN HEZEZREZL TS (Tempelaar, Rienties, Mittelmeier, & Nguyen, 2018), £/, Z®
BEEEIZ, A (Transformative Learning) ([ZBAfR L T3, BEMFEE TIL, 2
BHENYRE B S TR A (Meaning perspectives, Habits of mind, Mind-set) (2
DNT, NEWIZKHREFL T, FizRBn T o R2EH0 EYEEZ RTEECEREZES
HEZEFEE LU TMEDIT TS (Mezirow, 2000), & DK D ITH#E & iz 2 A O A
ELTTIERL, ISERDLELTEASE, BEHENTOREAERDIFRHTREY
EITE CHh DI ENbnd, LT, BIES > 710 R ZEZEH L EBEERNIREE /R
D, A—ANDOANZEF 2T 2T HH CTEENFEDERTS5EENILN > THD
(il 213 Kim, Wong, & Lee, 2018), 7 —=2 7 7 FU T4 VAR T +—xX T4 77 F U T+«
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DADHMEIL DT —F ZIR L TINET 2 LEENHEL T,

ZOXIIT, F—Z22TT7F U T4 7 ADITIZIEMN S0, AT, EHTHRS NS
AR T k4 IR BENREICE T 5MAE S BT 2, LFOXR2 TI74+—~x71 77 F
UT 1 7 ADREWFRITDONVTHITT %,

K2 TH4—XTA4TT7FUT0 7 XADEE

H N
Bodily et al. (2018) < DIT—Z T T7FIVT A JATHEDN TVWEY v ah—RT 1 —R

Ny T, Fyiafh—RadEIHFHTESL DA, ACBEEE2 LA
% 723 DA A KR DRI 2 48T

Uskov, Bakken, HROBEEHETDOT—22TT7F VT4 7 ATDNWT, Mgl 928

Penumatsa, Heinemann,  TZ25R$%3 (learning by doing) . K#R#%3 (flipped classroom), 77—/ X —

and Rachakonda (2017) A —=27% (game based learning), 53 (adaptive teaching), A HE
2EE (content based learning) . 1 ##3% (collaborative learning) . T —= 2
773+ U542 A (learning analytics) . FA\PsiA DF|H & (bring your own
device strategy) . fEBIEIVEDEEE  (personal enquiry based learning) . 77 O
A A —)N—23 (crossover learning), HIRT 1 7 A N—Z R (robotics
based learning) 78 EAMRFHI I N, FEF O 0 BLIKMGE QR RS ST

W5,
Kickmeier-Rust, Bull, LEA'sBOX YO 7 N TOMRA, HEOLCHEMERICEHL., FHEED
and Albert (2016) HETR &L, FEEFCHSCRNICELEBENTZ AT L0575 2
LEBEMHLTVWD,
Higher Education TA—=RT 4 TT7F VT4 7 RAEEH L @%EHE COFMEEEOEFKITD
Commission, London WT#HH, ANHEHR IS —=2 V7 F VT4 VA% T+ —<X T4 77 FV
Shacklock (2016) TA T ADEDITIEHT 2 ZEARENTWS, FEIEFITEENR T 1 —

RN 7 & VIR LESTH, EEHOBNEZ(K T S 5 rlEN: 2 5.

F a1 —F —MUzigRT 5O RINBEIRTE D Z EOBEREERT,
Sclater, Peasgood, and #AEMNY v adh— RTF—F &E{EAT2EEMNRRIZDONWTEREOMA %
Mullan (2016) LDk,

4. BAfRI BB G B & R

T2 U7 F T4 A TR S NS FEBEEITEDNT, FEFCRMEENLE T 1 —
RNy 7%, EOXDITFHENMERL THEEERICHEOMITDZENTEMEND K
DB > TWD, ZLTC, T4+—XT4 T 7 FUT 1 7 A RINERT 2HE
HEmORAR E LT, FEHEOHCHME Y (Self-regulated Learning) DEWIZIEH L 723K
BOHENFHRH SN TS (Chanpet, Chomsuwan, & Murphy, 2018; Winne, 2017) ,

oM, HOFABINL, FEHEEANOEEHEEGOLOICEIE I N, E0IRUH
BINHEE, G, fTE8HEEHZIN TS (Zimmerman, 2000), Z Z Tld, #URECD
A E O MBI, ] 0OFE BEZERT D DITRERTTH L EL THFEINT
W% (Trevors, Feyzi-Behnagh, Azevedo, & Bouchet, 2016)

—F. HOHFHBEEZEEEONTEREN S A2 &, £ I T3t A R (Social Cog-
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TA—NT A TTF T A D AEEEKE ()

nitive Theory) Z3BAfRT %, ZHITBHL T, FHEHEN S, FEFOKEICITE), AR
EIEAL T, FRL 2 EOH ORERRBIS, Wil U8, FESNRek. PRk
M. 27U w7 OFEEEFRH, SRENOIO AN, FREERIRI. BREMRR TORHE
BREOTFT—=FIZHEDE, HPIMRITMATREKIIODONWTOHCHELZEDOIED FITDONT
HHAESLHTNITHON TS (D' Mello, Dieterle, & Duckworth, 2017; Panadero, Klug, &
Jarveld, 2016), £ DFER, WAR, 1TEHY, REANE WD HOHEIIDODWTHHRET SR
ZETRE 3 DDOEMANIBESIN TS (Bandura, 1986; Bandura & Cervone, 1983),
SICHEHABEOEREE LT

1. HCO#E

2. KW iE AR

3. fAANRHEAEIZHE D HEXKIGDE
D3 mMREINTVS, ZHUE, BETHNIXFEEENESD [FHORV ] 258G
HBETH D, TL T, fE2FHMHERTIE, 20BOHACEMZ, MAOHEDORE EZE
D HEZZEMRIZANT THED 2 NEfTE OB REE E L TE A (Zimmerman & Lebeau,
2000). BUEDT =X T4 77 F VU T« 7 ADFEMFRITEN > T,

—F, =0y /)NTEHTHZY—ZXRy 7 A 70”7 (Lea's Box Project) (Kickmei-
er-Rust et al., 2016) IZIE [T—= 77 F U T4 7 AV —=)biRy 7 A EWHHEEENH D
(] - X 3),

dling ts Flas .;H'IE."' i %l atiss

R = -.-I-m.q Y P — [ ——pr— T —.
B iy s i del T aremt o ol ek s B T I

iy & i - : R N -'l- A £ P tdabig wiemal iy eetane
i X 1

L L]
b peraeid L e Ty alieel e
Siin g Bammimy wem Lead
[T Fesiminiong Fusie
Lo vighd Smer divhamm Foomdeg the wys sl the brals sl
A - — i -
Semiey Laplily P i Ly

Crdinat - ol relm Bmered e el Loy

L et ey s it w8 L it i

g marir i mribasiim T Pl Comprb— -

Bt g el ke ey
Famun log L i Semdn owmirel
(e whaed sy g ey | g By vl g
[ g f '] meyibe
Foomiiog o wed clasds Wi
Migr commentrelis chamien 3 5 glas

wml"-mumm

3U—ZXRy I ZDEY 27 IVEBIOH (https://youtu.be/Snfi_gsutxc & V)

RN ZFLE L EEROBERI ZSRUZS/H D - BHEETIERRBIC LT +—
RT4 77 FYUT 427 ZADFiET (Kickmeier-Rust & Albert, 2017), 7 —=>77F U T+

ICHBERHERE S U T, BEmMEESHE 7))L THEDON TV S HE X — X O A2
MG (Competence-based Knowledge Space Theory; CbKST) <2 & Bkt & 53 #7 (Formal Con-
cept Analysis; FCA) Z& AL T35,
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5. BbDIT

T =T 14T T7FVT 17 ZADXDIMOEEFIEL BITHEEF ITIEHREES DONE AR
HONDRETIZ, FEEFOERY 77> — DM LD DA 2N INA T, %¥E
T2 T T7FU T I ADOEESCEEMEOM B SRT  — RNy JigticnEE
IRAHHEMPERE O HAENMEE /2> TS (Ossiannilsson, 2017) ,

IHIT, BEFEOFEBREERBEL, 74—<XT1 77U T4 7 ZARFEERICEHEKR TS
LHBEDIED HITHETHEED R ONS, BIZITA > T 2 MEMFEREE (Online Prob-
lem Based Learning) (Prineas & Cini, 2011), e I"— ~ 7 + U 7 (e-portfolio) (Brown, 2015)
THb, ZOXIBREZODLDOLED-DITITFEFOERICTMA T, HEEDE
KRRETRE N O HMEE DR b LB L7225, T DO E T . BHOAHOKREWN T —
=207 F T4 0 A0 T =% (X l:data cleansing) {E£EFERIZ, 7+ —~XT 41 7
TFUT 4 ADDD AMERIEL,. R, TEERE. RFEBE OBHRIEOREE
ERDZHDEZEZHND,

—H. T2 T TF T4 AT DRI D TWB KRB > 51 2 NBH#ED#NIZE T
AR DR ZBA THFE T 2 G L BEWRITELTEII LW EENH S (f
713 IMS Global Learning Consortium, 2019), & & X O KA > T 1 > NBIGE IR EN
BENHTZZEZARICUTEMLU THRZZD, FHT—F DA N v (B, 15
NIEFINDE, T—FEXMT DI BHARIEENLED T WERND D, LL¥E
EHERIT, ZEAEAMLL THA MY 7 A EETIUIENERREEICENDP TV, £
oo —RICKRFOBERT—EZXZFHAL TWELEA, FAEMANL. 0 XD ReRimnr:
AT DHRAIR SN, % - FEUEZHEL TWTH, FERHIREOERFERAE
MEREMAT D EMAFFICMEFICL DT —FHAZTHELICKWbDEEDNS, ZOXD7K
F—4 DNBITE U TOBIKLIEE ORFITIEI WAL, RN > RIZH#TH 5, £
DizDT—45 DEFIL NN S DRFDFM LI & IEMEHEOEBERHFE L /2> TWD,

2 51 IR
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