kY THEWE %S

Journal of Educational Media & Library Sciences
http://joemls.tku.edu.tw

Vol. 51, no. 4 (Summer 2014) : 597-636

S S AT A
Review of the Development of Learning

Analytics Applied in College-Level Institutes

[ fﬁ [~ Ken-Zen Chen
Instructional Design Consultant / Research & Retention Analyst
E-mail: kenzenchen@boisestate.edu

English Abstract & Summary see link

at the end of this article



mailto:kenzenchen@boisestate.edu�

HEL R BEEAE 51 4 (Summer 2014) : 597-636 Eﬁﬁl
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ERFRBLERANSA > BIFEBR S KRE AN E T HRAE
A R TALRILE PR o LA SRR W R L - S
Aol B KRBTSR AR AW L ERER X — o AKX A
3R AT FHF AR 2R R B A (Big-data) 47
KA Z B YNNI RN o B T ARBER FE A B 8y iR
RFA Lk AR RABEZAN QIS - HEH T AT BT REIR
RAETEE A Z AR - XRIEFAGEXIRI) A SER LY
IATRREAZIE R - MAEER AW E  RARELERY -

RASEER - E WM HAH WAHIRE > BH o

i3

EEFHE L RS H - MeFRraihl R 2 K2 AN 2R B 2R )
(student persistence ) » FEMTAMMEREFLE TR » tREFIGIIER 2 R Ey Sl
AL+ TRy KB AR 5 B B BRI B Y52 — (Arnold & Pistilli,
2012) » ZE|PHEFEBREREHR (Big-data) SMTINEEITRIVESEE - &
BWARBRTF FRIEEA R ZESM N EREER » BEE TR R 24
W B I BUER 2B BEBE SOR T 5 OB IRETRY T - EEIEEIHE
FHEAFSEFT (Institute of Education Science, U.S. Department of Education ) fif &
John Easton (¥ #& f& + 3 H B8 5K 2 7+ B4 s e Bl B2 A B R AR E AR
# i (Mandinach & Gummer, 2013) © Ff 3 - 2013 £ NMC # 1% i %% /i i1y
2 FHF AT FH/ (NMC Horizon Report) HSEFE S —4F P EETHIIERE 5307
(Learning analytics ) EHERIE] —4F AR BEEBI S EZE A (Johnson et al., 2013) ©
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() REBEREDTIC T &R g T oK
(R » FHESIFSE (Institutional Research, IR, BXEEREAEITT ) &R EHHEHIK

(11

&[] PR PN T AR R B AR B P O R
HEE#E : kenzenchen@boisestate.edu
2014/01/22%%%5 ; 2014/06/09185T ; 2014/06/123%%

TSR AT

b=t

i

[



598 BEEREEFEREE 51 : 4 (Summer 2014)

BRI AE R AT SR 55 3 e E LR A - HAes i H iR ~ FFRATE G
o~ BOMERER] ~ VBB AT FREE - fERECEA ~ BOR - H
EAREHEIESE G T - HEE) T RELGEIE N E R AT FE SKEL £ (Ferguson,
2012) - HIAIEEIHE#E Barack Obama 2201348 H » PJEMHE—EREFFALEL
BRBIAKZHF 2 (ERBASBUR R BIEEK (federal student aid ) FYAE
#E (O’Brien, 2013) - FRREHE A 75 S5 i SE BRI » TECRIEF Ry EURAYIE
FREFE S EA A AR E VS T E (Dringus, 2012) © il @K E2IREERTERK
EfE: (accountability ) » {2 AREREEAE VH 28 e Bl TR AR REHI S A R B A & ) il
AR o [AINF - BUR ~ WIBhERAL » BB 30 B A th s i K 22 AU 28 LIS 18 Ry R
(evidence-based ) MR R Bl H %] (Ferguson, 2012) °

PRI+ WERIRBWIE A A BFRHELREE AN - BB I E e
£ - BREARERBEER » B9 A B EE T 283 THYRES] - EDUCAUSE
EEHER (EDUCAUSE Learning Initiative ) SR LATLUEH] - TR A2 4
REERAIREE - METEREEE ERAEREAITR (Jones, 2012) » £
BN EREERRIERRL - RN T ELER G ERHEARGE2EER » TH
H B2 RE B T 2L RIS U RER B2 (Al, Asadi, GaSevi¢, Jovanovié, &
Hatala, 2013 ) °

() FERRR L HE R R B R

T TR R A oR 1Y e B TR EL Y E (R #i Ak B (location service ) B
GPSERIIRGG + ERBEHEEIT (data tracking ) CHRREREIAERNAMEEH - B
AR R SRR B T & A SR B BT IR IR (Greller & Drachsler,
2012) - RZERTCREBE A AEM TR A& - SHEE I FRITT Rtz
R BULAYE S TR EHERE S [ % (recommendation engine ) (Ferguson,
2012) o BlANZER R KIIHENE -5 50 i (Amazon) - (HERAECEEEE WY
SHEARRTREN L - AR AT B SR o B/ B o AR T
REt A —PHBERYI, - BIFEEA TR EBIAESS - BREE LA MAIEEES
MRS BB R - KBREATEGERE B S & @ E R - Fl
FIERA R ERSEE0 Rk (AE TP ~ FREE SRR S ~ R— R BREL A
PSR EIAOSR - REGOHRE) - RS EEGEES T 2 8E
R T RANARE B CRETIKHE (R E TR R BRI R -
AP - SR SER T I SR 2

EWIDIR » B2 m a2 | AL — 0 - RREEREERS
RGEHEAVERTE - MER KBBR8 W E R LisiEmr At - |
HIAARRYE ~ AREIESR - DU R RS I B SRR - (EFRR RS R
G BB EIEITHCER % (Ali et al., 2013) © RTIIESEETE S » BhTEAE
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% (apprenticeship ) T ZHIRIA PR B - SHENETERHEZE - #2
1 A (instructional intervention ) » LUK B BP0 RS o AN5mS H AR,
BEERE - BIEEERGERE - Bk LR A2 A nts e
(HEEE A (learning management system, LMS ) CLREARGCEREIREAE T B
BN  WEEMER (MacNeill, 2012, p. 6) o th—ERRIE @8 EE
WS @ RIE S A H BRI AR ~ /NS I B - DU B MRS
P SRR HERRIR T - $EHE5eE S — iR 2 L B e B RS
(Phillips, Maor, Cumming-Potvin, Roberts, Herrington, Preston, & Moore, 2011 ) °

ASCEREE AR i I R B R Dot e - R LAIIFSEEE
&~ BERHEIERIE ~ Fra fERIMFSEERIGEL STk ~ IFSeRGRELE ] - DURIGR 5
g1 - §535 2 Learning Analytics » Academic Analytics  Educational Data Min-
ing ZFRAFEEAMETE T Ebsco ~ JSTOR ~ Scopus » Web of Science 5 F i Z2:flir & A} B
ZIATISCE - H 2 SORAE R EAERIITSE » SRR scholar.google.com fiff
RHARAR RIERN EVE R &G - AR5 AT - Bt - 2loEiepT i
fi < it E R SR ¢ S5 215 R SORREE TR B R PR IR
FERART A B S R BN « ANSCHE B [l 3 i o SUBRIE A 56 2 - SOREFARE
TR TS - fRH BRI BB A T 2 nv e -

o mFAENE PR M T

H#E Google Trend » HH FIH-HEREE T IBE ERIRRIN R E T
FIREHZER - 1 #UR 0 YR E R 38T (Business analytics ) TR RS GHE
- FEFHRIE 5347 (Academic analytics) [ 2007 FEIEMS R » T4 HTHIALE

TE=FE08IM L {38 ABCUARHTHI S (Delaney, 2012) (258 1) - Wk
R AR EHERMIEE - HRR R B AT
learning analytics academic analytics educational data... Add tern

Share ~

Interest over time v/ News headlines v/ Forecast

W4 ABC Online

Digital Living - leaming analytics

L. ]l

1 SF o Fr o R F AAHRI AT R Y (BERERETRE)
BRI © Google Trend BEgE A » MERA 2014 1 H 19 H



600 BEEREEFEREE 51 : 4 (Summer 2014)

B e Ry o o T ERAE R FRE BT L - BB s i
ZORHEER) (Data mining ) FEi K - ZEPEEELPWIZE (Shum & Ferguson,
2012) » REFE—FRBINEHAE ERER TR ANt E T TL
il (New, 2013) o DUNMEEHAPREHABAVER M 24T ~ ZFERHAE) (Educational
data mining ) » DURFEEEFEME Z |+ DB AR B2 ENE B R B 1AL L B 434
IS -

() REEEEREHVER 54

534 (analytics ) 7RI —#rBU QA » B4E T B I BCER Bil i B 3k DA 5 B i
By AR A 5 5 (van Harmelen, 2012, p. 3) » Sf5E AN BRFER BRI
(key performance indicator, KPI) » #&EMLE RS » HBIDRE MO ER I -
PARS R ZENTSE (business intelligence ) GRFH & FEAS A GH T LR BB HEE 0% =
B IR E TR TR E BORSR BB o TR B GRS 4 A
(web analytics) RIS CURIIHEA KR HE AT o ATEEEE A& TR
JERLA A A 1 R 2R TR R RV E A - R ER EEERINLUREE T - 12
PR BTGB SR LR E R - WA R 22534  Oblinger (2012a, p. 11) it H
SIHTIE B IR T R A SR AIGEE | o (KIDE » [RIRRAERESS 54T P s FH By
Bl » IRRESTHTER A BB &R} » PRHERBATE A BEDUR FAYEEEE (Mattingly,
Rice, & Berge, 2012 ) °

AN P AT HTRY E EERE IR R R e B T B S YRR SRR R - R
BEMRME - HREVEESR A 2 BRI (B E R ARt B E M B ik
) BIIEIAL ~ Hert bk B2 A4 2 B A Fa AR DU H FA AR 220 (MR ) - Bt
NI R S S R S R TR AT - AR EE B &R LiEa
SEVERISZSEE o WKL » B i SR YIZCER EE BRI (Shum & Ferguson,
2012)  HeE 52 Cooper (2012a, 2012b ) fE[RIRASE B ER TR T2 SR ER - 738
T BAERAE N RTEERE - 2R M Ee DU AR AL - 1 DR 53 #
TR R rT e A ke -

CBHEERR

BEERHR S E MG LR R AR S EE HE - AT
R TN B i A B TR AL ET T SEaRA THYRTEE & FEHEE 2 CHUHGET
Sty CanuRoiete ~ RRUERR - A T - RS EaE -« a8 E8%E)
HERAEANE B R B 1S LI 2K (Ferguson, 2012)  Hung ~ Hsu 2
Rice (2012) §t38Fs > Blackboard 2 HRMFT MARAYELE B ~ BT TEL
AR B A SR B R R - DU A A e (AT ) - IERHH
BEORHR R ] DUREES TR ST - thIXRfE G R C A e EGE - ME
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FIT RS - AR NI R ORISR I SR M A A
HIBFICRER. + I FTRESE (RIS T A BRI (MacNeill, 2012) « 41
Abdous ~ He 5l Yen (2012) SN EME AR 13T LAGRTRIIZ - B
B AR B TR R - SEFIE RN - BB ATISAE
162 AR BB TR~ PRTELERRE  FUE BN AT A
JR A BB AR AR (Mattingly etal 2012) o

E) SFEAEER I REL
AR - B BIE MRS B ~ B2 BB A - DUREERIE TG
Eii%7 (self-regulated learning ) —fElJ&H - F5 A EH T EEE RT3 H7
BRI TS ~ BEAE - DIREANSERA LN 22 144 (Dringus,
2012; EDUCAUSE Learning Initiative, 2011; Fournier, Kop, & Sitlia, 2011; John-
son et al., 2013; Jones, 2012; Long & Siemens, 2011; Mandinach & Gummer, 2013;
Mattingly et al., 2012; New, 2013; Oblinger, 2013; van Barneveld, Arnold, & Camp-
bell, 2012; van Harmelen & Workman, 2012 ) :
1. B ELEEEEMm S
(1) [ETFE S Ak BRI R B AR R TR K -
(2) FHERER R R (% ~ BE ~ BF) BUsRE -
(3) W1y LS #8 B AR MO T B S BRI SR - Bl T BUE By B FRER AR SL
b » EEEE BRI B TE) - SR B SRR E
(4) s AR5 SE AR B - B ReR (B REFHEEBHARTR K ) -
(6) ;B et A KRB - FELIUGE R AR E - ARG - A
B~ B BIROR ORI I R G ER L E i R A
(6) BB AL ~ 487 (retention ) ~ 3¢ ~ ZE30  SEIERRES G I
AR IERERSE -
2. MHBLEENABEMS
(1) EEERA AR BB a B Eh ~ B AE) - i - (R SEE
FEREER - TR AR EE A o ARIBEA A RIRE T = - REEGHAE
FULHERTTE -
(2) e ~ T ~ 2 - Wt BhER AR B eI R A - RIRFERIRERE SR -
(3) TR BB Rl B MEAE TERTF R R » (o BO e S IUIHET T R B A Rl
& PRFR SRR e -
(4) taf 22 A4 B TS SR B A B BT B 2R & 1 (ANEHIAR ETRY wiki 15 B AR
AR EHEEER] ) - Horti Al EEERCE AR ER AT -
(5) PRILEL AR BRI B B H AR IR R HR 0TS SRS HmAY 2
B EE EH BT » e UGE R A AR B N S RS B B B2 e -
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3. MBEHRHBEMS

() REEEEREERE R - PO AR B A B P B RIX] - PR RERF
DREZTERIERAYELTE TR - SIS B B H ol 1 B AR SR BRI B2

(2) e A BE T Ry B[R R ER 8T T R RS FR BRI M RG24 IR
HEE RN -

(3) FEFHERMA H PSR REAE - LLER[RIfERVEREEAS - S04 H FREE TR
RERES - R ENER A R H £ SR AERE S
FH_Eoliamds - IAISCRY Bt SR EH AT AU BRI - RFRERE HEAYR
SEREUE - AEETHAREL SR A R PR B E AR SR o B S LB IR
HESD o IRRORFREET | SRR T AT B S K A B

=~ BFIE 5 L SR I 1) B R A I

HERFEEER AU TR TIRE - kS | T RER BRI ALY
EDE - (B H SRR RG] - Kt - PP IFEE B S HEE
BRI AR TR ~ RERER RS - DU 3 B —Be et T H AT HIRE =
FRINEVESE o DU BEEE IR -

() A SRS

Cooper (2012¢) 385y » EZEFHIBFER T 5347 1 (analytics) —FAHIREERZ
- Bl SR B AN AL A R - S REE S LS S HT AT e R Ry
EFE WA FEERYRERER (p.3) ¢

------ AT B [ AT — 3 | ERMAFlm REMA » FER SIS R
MAFARGER T Rk o REEAD » #EH LA TELRE GBI - BAA
By 0 R EA B K2 E RN R BB R b ey £ R °
REFEHEAEKE - BB &EE R E KR ERENE - E

(Ferguson, 2012) » "43#7 , —3AEMES ~ & ~ B LAOBIRE - R ERY

AP A A TE FRYIREE - Cooper (2012¢) SE—FRE - 5 2R FHISURGE

FEEAPIR AR X5 [ - AR S i BB B BE » RN » 8253

B R FIR S HriS B AT SUE Bl @44 o van Barneveld % A (2012, pp. 3-4) 755

HTHERSORE: - MERRE T ~ Bl AT ~ 1785047 (action analytics)

BRI 534 (predictive analytics ) B Ry BREEIER A « tHAY - BESTHIAME

FefE AT - HAB BRIt (RR1) - LongﬁﬁiSiemenS(ZOII)?JEi’%

—HH - BESTHE TP e ~ B -  BERFT R ST

HIEEBRHINE ICEEA TR ~ BB ~ 1785 ~ NS E ﬁ Lodge(2011 ) f& FHTRA TR

B S R L o MR ER ARy i ~ SRER - R SR R
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HR R BUFATIAERY TR ) - (RS ERTERERZ T - FUERERST T - T GAE
R R T AR L 0 AR BR R AOGE Horam iy T 0
VRIS ERIE - (Rl Lodge FTi@Any 2 » AMEERAAIHESR (retention rate ) J&
BB - B T A AR B B T R AR A -

Ferguson (2012) JRMBHFEIRETS - e B E SRR /At 5 7e R B
REEREE R AR R BT 2 T 0] FE R /2 K 2 T T B B
SREARA TSR 5 178 o307 PR B Y R R 22 A 0 UL 2 TR B B PR
%t > Dringus (2012) AR P HTREIEAR HERA- Y SE R R R IE R 25h -
A B ERR) (AN L T HSE ) SRR S =8 -

(1 SFRFEAH>HALES
i E = BRI FRER FHEE R
gaKii ZHRLDER EEPSRIHERE R FrEEk * M-Reports Dashboard*

e Learning and Career
Outcomes

PR DL AT B RS2 R e S A B A T %i’%%’%@ * Effectiveness Sources

CERITSHT) ' B B DR SR A AR Portal (ESP)
* Sponsored Project Excel-
lence Achieved through
Redesign (SPEAR)

BEST SERATE A BN EER ~ BRAR » BASCIR RFT/ 2T/ Course Signals*
BRI AR ~ Sl B B BAER * Check My Activity*
B  SERER AR -

THHIGAT SERSEER - T E SR Fra gk ¢ Student Success Plan*
BT EBACRE S B TI R R ¢ Student Readiness
A 1T R B PR SR A A Inventory

ZERIARIE © van Barneveld et al., 2012, p. 8 » B EE R XCAAREMIER A

) ERFTARER Tk

— MM E - EABRHER R Z B R nA AR E - kAR ED
AEAFEIERA YRR LR, ~ RIS - JRISA NBERE A R BaA R SCHUE
ZHIIMRDE » BRI ERNEAS RS = « SR BB A A B AL
AR NRURCER - AEEE AR N ATRENR S H5E 2 H B LAV E R AR
TR PN ESESEE R AN T Y ) BERAEETCRAY T Y ) M T
e L RHBEARE LM RIGERNE - DEEBINE A0SR RN — kR 5E s
B AR AT AR PRI REE - Oblinger (2012a) KoRBEREEFHEA
RE EEANERE - BRI PELE EASIIIER - BEAS BRI
M REEHEREEBAZF/REVE | (Family Educational Rights and Privacy Act, FERPA )
FENEE AR o BORRERRAY SRS, - QIERER R AF A SR 35 IRF BRI 2
FAEE - RN EIREEED N EH AT ES ZER -Brown(2011)
AEEHH AR - RS ERAE A (B4) EIEEZERESE A (B15)
BAEEKWFEHE - WAL - 3 RE &R AMEBR ARG - B Lt
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JEFRERE A INE] (refundable) AYRETT © Bi TSNS E (LR AT A RERY Tk
ZOb o R T AR R E e B G R R A M B R R R R SR EE Y
g - HATARERLEIPURET -

() ZHrs S FH R b

TRt A JIRVEREIEGE T REN EETTEIRIIRER (actionable in-
sight ) )+ FILUBEFRRSRE HIE S 2 B/ MTd i S B E - ARMTEIREE
ME -+ EEEENERE SRS E TEENIfEHE ? Greller MlDrachsler (2012) fif
BhH TR BB AT B AR R 3T 5% W RE SR M 1 B AR T R i BT SR i 22
RIS B2 - PSR B IR BCE e E 2 KR o TR R
—fEbE e (p.54)

------ RERIE A 91 R Gkt SRS A - B A BAPT B AT R BN

FEREMER - RBHE A RBTER EERTHRFEHEE - B

T RARMARTA - BSE 2 A REFRN R AFRELS

ke SRR - R AR - RAES  ARFHR -

e RABSLREER - SRy - (R FIRERHR IR AR BRI
MFFEE R (AR EEEAYEHEE - ISARE ~ BERRE) » (RN EIER
JeE G R I OR AR B TR Y B2 A Y MR SR e B AR R - (B H
G BAE S —H DU E &MU 8 AMEERE T JHRARRITEEL « BB 8RIT M 31T
FA 2 H AL A AR DOB I s BRI B A BB - R - LR AL AR
FIERA R S R AR R Ryt & P2 - HIMAE RIS - —H KRB REH
—EERITEH - ERBAEREERTELOHEI R E - IIEha AR E
FEDIRORERE - WASYERY TR AR SR Ryt & b B ISR Rt R - I
BRGE SR HE AR AR EEIE IR ? sl RMERAZE - B2 S
RESHTHEFTBRIB 2R &Y 2 Oblinger (2012a) [FIEEHITE fEHEFTLE
KNP TFE B E R Z Z oty - o TEAEEH E LR A b
HIECE BB ) - MIEESH A A E Ak (dehumanizing) - Kl
BABEHERNTRES2E T - MIEREAIRGH T -

bR T T HEY T REIREESS - EERAR GBS Fr B Mt rT RERE 2K A M s SR A
R o BIAIE A S 04T 8l M imalt BRI ERE AT - R L 2Bk
R IR AR I S - (B R AER B ry B s 4 5 O A Re
5 M R REREAA O BEEERE ( Dringus, 2012) « BEAb » AEIERIG— R M4 8l
o BEUE TR ML - (Ht TR RS RARRIRTE (Cooper, 2012a;
Dringus, 2012) « HX + fEER EEAIEN T~ » K520 7 HREEErIHE -
BIANTERRE Eatimortr - ARG SCRAEE AN e AR R - Kt - F



BREMT. + REHGERITEHEE AT 2R 605

MR PERERE R - SUESRA T BUR ) DI Ty TIRERIR
F o BE LATRERNS B ERE NG MO EEETRE) o A HRRET RN
SRR - IRATREAERRZ BRI ST M AR AT T R SRR AR -

(M) R Hrae EH IR

& B EBITEREEITCERAL (IR) FRE R T A S Tﬁiiétﬂﬁ’]
ST  NMETEABEARE - BoatreE iV nt A RS - BERSE
B (Education Advisory Board, FsZEBIfA A B & ) A H TR r%ﬁfﬁ%éﬁiﬁi
# G , (Continuing and Online Education Forum, 2013 ) ATl 5& 30 412
| EFEF - IR LER (unstructured data ) FHRZATEMTRSIER (21E0R}
PRI ~ BORHE ~ EORHEEL « ERHEHEE ) - R80E - ISR ~ BIR LS ~
B~ BREAMEEE KR - B TEHE R AR KRB R T
FIRAA TERNFEE] 440 B (New, 2013) - HHE S+ BF FIRAIHTHTT K
HIFLA NG - 20 12 FEAENINIA A KB — 5B IR R & - 2255 Kay B
van Harmelen (2012) {5 R BAFEAR 1@ R A TRE S IRASEEEER J:BZ
FREOR IR E B (RUE 2) - DIR i B R ma En 28 e il
FEBESEE BB EE ’)ﬁkﬁ%ﬁﬁﬁ@ﬁﬁyﬁ%ﬁiﬁﬁﬁ%ﬁ%&iﬁ%ﬂﬂiﬁﬁ%
AERIHERS - $HERE R B R 35 22778 ( Dringus, 2012) « FI_ ESEEARELE
B EA RS EERBUGERESR - LB T BEoR B ATHGEE
FIEDL T » ZNARRE R EEE RS EE S &R S - RAITTRERIB ZRHY
AR fi SR TBGESERYEF] (Oblinger, 2012b ) -

5

4 , D
Information
Explosion
A — — — —
AVolume A

AVariety
A\Velocity

B2 AU ST A R ik
ERIEKIR ¢ Kay & van Harmelen, 2012
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P~ BT HrEsE

TR\ BAAE (Open University, UK. ) HIERGEREWIZEFT (Ferguson, 2012 ) Y
EREEm R Ry BRI RN AT BN  (BARIRELES DLt 2R
THE R EER R (0 o B AT ISR EEEr (Society of Learning Analytics Re-
search, SOLAR ) 71 2011 FERYER 7 RIREEEE I et HFROMESE - FLARE Ry B E IR
4 (ANEDUCAUSE Learning Initiative, 2011; Johnson, Smith, Willis, Levine, &
Haywood, 2011; Siemens & Gasevic, 2012 ) t[6] = H8E I & RHER R i ] S 22
[ TESEERY B 8B o DANMELE H AT R FIARI B HIIMLANE - WaTim2E iy
Mo EAR B ~ BAFTERE - BRI ~ AT TR~ BB = T AR Rt
o DUHSEIEEE -

(=) EBIPREY

ElRl » HEE 2R R B B E TR e B i A T H
b o W] RN EEBIAN b B R B a4 B ~ ARSI T RETR
SIRBhREAE ~ RERNRF A H IR N B IGE AR I F 2 IREEE: (Brown,
2011) 55 o DUTMERG H T2 BRI %6 -

1. £ KXE( Purdue University) Course Signall

FRFERLRERRE (Course Signal, http://www.itap.purdue.edu/learning/tools/signals/ )
EEIERBE G — R ERE TS - HEED [EEFAE H A 8
BEWAREY] o SRRERLIRIEIRMERET - REG BIBHRREER R B S8R
I RIEA - IR HAEYE B (Amold, 2010; Arnold & Pistilli, 2012; Pistilli &
Arnold, 2010) » By T HES A EERE N R4 - TR DR E R B LR
8~ B - HATREL - B SATHERIERRGAR - BASE 1 RETHIIER A IR AR
HERNE - R E IR A fERRFE B (risk factor) » Wi RBEFRTRIGAL
= MREIEDR - AR E B IR A AR E ARG E (Mattingly
et al., 2012) (FUE3) o FEHHBRA AR EFTERIVESE - ZETAT T ASRE R
#t o BA IS RYHRE - HUE H ORI TEILUA A KA -

1E 2007 22 2009 £F- 2 [ » 35 I8 K525 B F AL R B SR B 00 R A2 480 1 B e ot
9% o WHFTEEIR - B AR R IR g B E A LRI R SR B AL AR RS RO BEAR » R EE
TH 7RIS HEAR -2 AR o LE—IFZE38 0 T BRI B ARE(e 524 53
AR © MacNeill (2012) G5 AR AR & — (8K B i 5 5248 (management
reporting system ) i5FEI =S SEEEWHEH] - HAET - BUTREHTTCHYER CASE g
Ry — [ 44 Ry SunGuard Course Signals ( www.sungardhe.com ) FYFEEI/AH] - B
PR 2 AR B L2728 5581 T2 (van Harmelen & Workman, 2012 ) ©
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Sio@mals
Symper 2009 - ANTH.24100001 -
XLST

Section Dashboard

i
.
- |
>
(XX
eo0o
o
LN LN NI L N] B

PURDUE

13 Course Signal A 4 Ak 4 F- 1 %7 3% 3 (RIBIRE LB TH)
ZERLPIE ¢ Arnold, 2010

2. Sinclair Tt [E£23p5z Student Success Plan (SSP)

& L BRI I EE 0B Bill & Melinda Gates K& & 4L[F]%H)) » Sinclair it &
LB A it 2% ) — BB BUR IS B AR 2S5 - dn ARy T B AR DR
(http://www.studentsuccessplan.Org/ ) o BA RN IIETE B A AR
FER R REAG SR L A N BUR EE A - FREE 7 RE B A R # e i @ S e R A Y
2238 (Shamah & Ohlsen, 2013 ) « HREZHEE/SINAIREFIEASE » 42005 %2 2011
R - BEFHZEISSPRYERA: » HNEFERSEAYBESR B A BRI /S A 5 20 104 Fk
2011 FAFHPIIERIRER - 1 SSP A EHSEER LA 2 AR
=t 37 % o TE BRI AR E T AR (TR RE R, B k) - RIERAE A2
EIATHIRER G 7 32 s SERRRERR B PRI Dl E BB ORERR (vendor lock-in ) HI7H
FESCAF A

3. 8 Curtin XE iPortfolio

Curtin K iPortfolio Chttps://iportfolio.curtin.edu.au/ ) EFEREIERATEA
ELHHAGRE AN R RS 2B R - FELIHE RS A4R BRI SERE /T (Oliver &
Whelan, 2011) o & 7 %8{l Linkedin fE5509 /@ R E H 4 » iPortfolio thHEEE
ERI B R R P PR B ~ i ~ WIBERGE ~ R EER TR -
iPortfoliog%at T —fl[FIf5 A I - SRS T H CAE R ERBIRVHE T &
i AR IIRERYRE T FEASEEE S 8 - R Ry o5 A 82 A LB BRI 38 B RE 1 Ry
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fi] o SELEELE AL R » BEHE ISR A GE A R L [F]A H 2 B L SE PR AR
IEAb » BRRITARE - MBA HIFER i 8% 2047 (Social Networks Adapting Peda-
gogical Practice, SNAPP ) #kftg » FHUI% F /7B M pg B2 00 52 AR HE BRI 0
& A% ( Ladyshewsky & Lim, 2013) e

4. Rio Salado #p3 Predictive Analytics

Rio SaladoZFEHY2E 73 #r R4 Ry " #ERE BRI 3T & 4 (Progress and
Course Evaluation, PACE ) » HE.LER HEAIERTHHIER A Ry B E R » I F
HABMH 22 BRI 224 (Jones, 2012 ) © Smith ~ Lange B Huston (2012 ) = A jE2
AT SRR R EREE RS - EnRfEE A (Naive
Bayes Classification Model ) » DU 282275 5 2N T =8 g #2204 R Ay -
Rio Salado#E LA HRAVREMERRERSE /ARG » AR AR 2 T St B S Eh E)
ERL - BEH 70% UoE gl E P ERR AR 2 A - ARIRIF B E IR AALE
5391 30% T ZER & Bl (High-touch ) HYERA: o HFEHIZMT AR AR Ry S B PY
KB E S Z BRI A (WICHE Cooperative for Educational Technologies,
WCET) EEfehfF 72 2 Predictive Analytics Reporting (PAR ) RS2 THZ — °

5. EERKE (University of Maryland) Check My Activity & #%

RS HL K Z Baltimore 73 fHYE2TE H sl 2 4% (Check My Activity ) 3H
T REHEERAEANEEER o EEEYSEEEERE  nERSCEE LR
BET R (RE4) - HAHIRMES A GERIRSENEH C BRI - I thiE
1S EIPERI 2RI RBIER 2 (Long & Siemens, 2011) o FHAEREREHRHIBE

s -
Check My Activity Definitions
o Hits are in no way representative of the grade you will sam, * Hits - Every time you view a fle,
o Aftempting to game the systom will not result in @ higher course grade. POt 10 @ discussion, or read an
o This tool s for personal use oaly. :"::“"‘”"'"L thet le coneidered
o Tig: Improving Your Engagement in a Class Wiuigns R LS
@ Backboard course, that is
Blackboard His Seasions Grade considered a new 80ss:on
S— You Average You Avarage S « Grade Distribution Report - 11
CMPE 321 9 221 3 19 vas YOur instructor uses the Bb
gradedook, I roport wil show
10 1 35 1 7 Yas how your own activity compares
g 2 103 1 8 7 with those who samed the same,
> higher or lower grade on any
! ( (] 13 2 2 No assignment
4 438 285 80 43 No * More info
a2 66 ] 6 No
( 29 125 2 Fal Yos

B4 Check My Activity*2 A BALH R AMILB-TH A&
ERIZRIE  Evehart, Fritz, & Ice, 2011, p. 11
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HEZHRM - RENRFER N EEERE LS ER - R EAE Check My
Activity (USRS 19 H i 2B G » BE A nT A3 E R DARTHY B At
WEERI - THEECAERERA EHIEWSRYZE (Mattingly et al., 2012) °
6. ZEER KZ (University of Michigan) E2Coach
BRI AR BT HskE 2 (E’Coach » http://sitemaker.umich.edu/ecoach/)
ENHRPT S A R E R A FEE T — B2 E B E AR R - KRhE
ﬂaﬁ{ﬁ?ﬂﬁﬁﬁfﬁﬁﬁ*ﬁ ' B ARHER %ﬁﬁﬁ%ﬁ'ﬁﬂ"]ﬁwmii’?ﬂqﬂ - B a5 G
BAERYEERRN 5 A - RFLAEE M BEERENES - SRR E G AR
nﬁ'ﬁ&ﬁ'ﬁﬁjﬁ@ DUR s A B FR AR B SR = iy B 5% (Mattingly et al.,
2012) © [EAb » AT EERA R Z BIRAENAS & B ARGE S A - FHEpIEE T
M i SR b Ry P Bl i At (B 5 ) o BRAR A IS AT R < 4
Al - DIHAERARAERERE - DURH T ZES S HIR G B » SR 2k
A AR ADFE 12/ NRFER R R A BEES HAR B « BEAh - A iThS SR R R R
TR THEPER B L EBRESE - A T E 56 B SRR EhIAE R -

* C @ hps/fecoachisaumichedu/lan23 Home

[logout| User: “ktem™ . UM team member. ADVICE PROFLE [ ARCHIVE

— Hello i

Weicome 1o your ECoach ste welbemaequepam-qmnupyoummnmmmmu:mngmm—u urse

Motivation for

You can turn 1o us for advice about using your study time effectively. the Dest approaches to studying for exams, and avaiabie

resources 10 you

-nIounmwmym?“wnmmmmmumkmﬂmﬁﬂdjs :mwmzm nww
that will push you 1o do even befier ECoach will be here every step of the way 10 help you as you embark on this goal

Where Does Physics Fit?

We see that you have many strengths coming info this class. Some of the most important are

Expected hours o Yi in i3 In college—you understand what's expected of you
of study * Youre paring for class, workng on homework and studyng
+ Physics is appicable 10 your re are exampiles al around you

There are also some factors that could be potential challenges for you These may include

i Reason for
it + You sad thaf you're hot 1his course because youre iy you'll find a topic that you find exciing taking Physics

BS WRESERPETEASHTREEASE FgER (RERERETHE)
S*—W:’E{’E : McKay, n.d.

B

BT EEEGIZI - BTG R TR R B fGE_LEREE (Massively Open
Online Courses, MOOCs ) tL e 5475 R ( New, 2013 ) » Hrh—{EfiffoeiarEH]]
Rk H R RN ERBEERAR » RHMEHEE - e Res A E ]2
EERE) JT SR R R - BEE IR AT25 Johnson 25 A (2013, pp. 25-27)
WS - TR S KB e PR AR B B IR -
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(=) W92 B A i e ]

FEH ol B HIERET - o] DB S B S AT 09 B R TR A B A S i L 2 A
TR R A o RS RAER - HIYER (Verbert, Manouselis,
Drachsler, & Duval, 2012, p. 138) :

| THHIER SR B PR AR B R« RS E B R AR BB R - P
BERGIIRIZE - BT BIMRE A BCE GRS 2 4h - BN SRR AT
FA AR B £ A Bl BCR A LS R SRR -

2. R R L AR RN B - R B AT BRI E AR E T
o AR ENEEER - EESEAIILEREE « REE SRR E -

3. e g R R R - B EEAEE - BRI
Mg o ASHRCEUOR AR T R - BURRER A C AR AEEH -

4. GAL BN S BRI S T B e LRI 2 - B R

BEAIE -

5. HEEUR E N R S EAT Ry ¢« PO B R R RE T T Ry (2040
B~ BRENOT - Bz HARSE) AR FEIH 8 AR I DA B e o -

6. MRS ENEER I - P2 AENEE L - AaHIERE ORI ~ &%
A BRIEFHEERMS - RIS E R ARG R -

E) B ItsE

FH st /SR B AT AT BB AT RO Se R I E H i Fa A B2 by
B A EL (van Harmelen & Workman, 2012 ) o FEERE AT WS CER & BT 1% P B 3
92011 ~ 2012 ~ 2013 ~ 2014 PYREGFRERICE - AIEFEE TS H A
BHAMFEIE -

LB S BBGR © RERGB G R BB S TRIEE R ~ BT HTRERAYR
W~ RPERBIEE - EREEREH - BORZH - A BITHIRNS - B AEHE
R -

2B - BB SRR - BRI - IR MR A R -

3HURELERTE B ROEEE - HEGHETRE - PR =
BiE -~ @R ANFRE -

4.WF9E 5k TR - ik @B AT~ BIEE A RIS ER
2~ AR E SR ~ EBRRE AT ~ BT - RS - BREYI R
Mo i -

5. AL ECR B 2 SEEHEE RN - AR T - SRR
e o
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() ERL SRS
Hung % A (2012) f5HY » EAEEEE WL A E AL E HIRRIR S
AEBRER - EAEREBEAEENEET R B - KILFHEEE IR
ZEREJTRERGYERY T RS2 R AR o MME D0 - (EE RS RIS T &
BIEAERIRE R - 2405~ RO - 2E2H - BEERH S ERG W
AGHT o HAMRHIEE IR H B AZLE S MTHIERI T (Ellis, 2013; Hung et al.,
2012; Lodge, 2011; Olmos & Corrin, 2011; Shamah & Ohlsen, 2013 ) :
1. BEEANRE  HREH
HE L REEBAM P ORUMS EACEEE R swr - g
BB AR E RN & 20T - SE A HEINSRAT REREEA
(1) BEACATE - B2 ~ PRnl ~ 420 ~ (Ehk ~ SRS - BRHEE - Rl
F& o~ IMEEIRRE ~ BERSIRE —(IREBET -
(2) PRI < ERRIESL ~ 2008~ i IRERC PR -
(3) A B - BREREK ~ N LA ~ SR - BhERE  BRELEE o
(4) B EEE) ¢ BTATEE) ~ ihE - ARGk - RO ARCRR - EEAE
ERERCER ~ B E I NEGOER - ISR R -
2. BBEERN  PEEREEN
BEEHRM (LMS ) AC8RER A Y ERENE B B AGIRTL © BIHERE A1
» HPr G S ENE A SRAE S B B - MO IR R AR B T R
AEEE - AT SRR E RS
(1) BE P ACE% « BAR R BRBRIRG [ ~ H i B RE AR ~ B R H - Bk ~ ¥R
B RR O FRX o #%  BEERC  NEL - SR -
(2) E2E BN « B P B AR AR RS BRI NE e BB ~ 2Ry i B s ) -
(3) b ByEE) « FRALAHIRBE F RERER ~ BPRRER - REBER TR -
(4) AEhER  GhmE - HEE ~ AR~ BIRARC Rk -
3. HBFHERY | BFEATER
B 4 H BRGR A AR 2 o i R AR R SRR B B A - m] RS YE
BRI AR A BCREEE ~ BEEASERE ~ ZEREHES - RIGhTm
AN B ERRAEL S A (ANERE A - BREE - BREE - KIETE - R
J& ~ BEKEEE ) - (R BB ER A T 2 i (Rutschow, Cullinan, &
Welbeck, 2012; Shamah & Ohlsen, 2013 ) °
4. BERIERM  BERREH
BT B BRI HIOR ST » Ellis (2013 ) 585 SEAREY Bk & A -
RERFLEMA B2 R AU Fr Y Y B SE FI B - FERIEIERE Ak o (AT AREE R
[ SR ERBIE REZ R E LT ¢

I



612 HEEREEEEE 51 4 (Summer 2014)

(1) B2t « ABREHEAE - S miEeEs ~ &b ~ ek ~ e
B~ R &R -
(2) ABERFRBL ¢ FEWE ~ SRR - JEARRORRT -
(3) fE A FEREME 25 « B2 AE B PR EREAE 2@ (A1 Digication BY Linkedin ) ©
(4) FEEER « WIREUFERGE - BEREES ~ (ERIZ 5B A -
(5) FLEAFEAE « F2EIERY ~ BB —10 TAFZER R R ~ SEHiEss -
5. RIFEIERT - TIRBEREN
bR T DA EPUEE RIS - B RAVBEIE SR - RERREE TR T
i B ERACAT A B2 A PR HE Y SR SR R fr] - mI IR ORI ES
(1) RS 2R« Rbeis s ~ J@ME (AR LBEFIFREN) ~ ABBCR (EhdEsib
O ~ BERERE (BRI EaY ) 55 -
(2) BHAREER « FAE R} ~ FEIRAR - SERBEE R (B3R ~ 22080
e~ R (R - R E) 5 -
BENER © HENEME - B HEREE -
HoAth - HEMEER RS - FrEERE - BUERRGTURSE -
BEGAERANN EEEER - KRR ERE R4 SET T Ry KA
o N E T AFHE N ETERRE BAR A T BRI ATRENE - (KRB H Al
ELEER - RARHER T BB EREN— NI E (EDUCAUSE Learning
Initiative, 2011 ) °

(H) 5B 7 R fil

b oA THEAYBLE - BEIRGERRE RE i EEERR AT EER - AafE
ST ER A 5 v BB AY A FHAT RS DUS IR ARG SR (Phillips et al., 2011) 4]
ATRTHEBE PR FI B B A A % R SR R A B Bl - (HE T B AR SRR
fre R R R R © (Rl - BRI RIBSE A B ST B3 5 Riaginy
SIHTERNE - BIARE aR I SO K T G ) BT [EIG - DU A B BRI A
BYEIE - sERIEHANAL A S B - (B BRI ERERC R R T 2R A
PR » PR Z AR R BB A e =RV 838 ( Dyckhoff, Zielke,
Biiltmann, Chatti, & Schroeder, 2012) BRI 1T R 43 Ar i ol oo 4
b » Shum B2 Ferguson (2012) RIFEEAR W 5e3 5 [MERE & o HrA SRR A HIRF
Se07iE > BT R B B S T /i (computer mediated communication,
CMC) HEmH7eae4s - 1B B JE 2B e BSR4 B2 R4 -
BTN HT (digital content analysis) ~ it @& #8#& 5047 (social network analy-
sis ) » HAAGES B (natural language processing ) » THHIZFE (predictive model-
ing ) ARy S8 B2 38 43 Mo FHARISE 33k - 43l s -

3
(4

= =

&
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1. BRES

BN 53 AT B AR I Y o B i BR B P E el B AR R S (R
Ve R IR — AN Ao Ik A il N A e B SR e TR E o T fRRE
E# (Kim & Lee, 2012) ° [l HIE —E#H T E - 4HEEE (tag cloud 2% text
cloud) ;@i S HBAER L i B LY BT H - WF9eE B A AR RE
—fRatam o BT LB R AR R R [ e R A B BRI HME S - R
5 EERA R ] - AN B EEE R A B RS S RS o T SR AR -

2. ERBIE A

HE L o iSRS R B RARZ AT AR 2 B i o AR RS
(structural holes ) ~ 22 Z %A (transaction costs ) ~ FRAEI—EM: (cognitive consis-
tency ) ~ it EEHEEEIER (social information processing ) » jit &85 (social
change theory ) » Eiljit & F[F] (social identity ) 55 o il @& i SZiit & b i
HREA - B2 e BB T KRR - BRERY 2SR LR A
BNRLR S BIEHEAETTENE (actor) iRy A (Ferguson, 2012) » il @& it
eE FEROHEEMEAE P BB 2 BERER T AR URED 2 TR A KRR
/INEIHE (AnlE 6 KL STHE ) 2 FEEZ L 2 SEE 6z (AkE 6 ALETSETTE ) ? (Cooper,

@0

Ay SalasirEnaps

/

Higna Smelh

D Andred Chares
[Tl Gaudd

thiua Ei.ull Mchibe K i4

6 EFSNAPPL AR hthEEAZEH N (RERERETFH)
ZORIZRIE « AWFFELL SNAPP TEATAg
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2012a) ;5 LEfE R B ST B FRRAY] - At SR A e
{95387 T H (Kim & Lee, 2012) » SNAPP ( Social Networks Adapting Pedagogi-
cal Practice, http://www.snappvis.org/ ) HIlig& 55—1& B R 2 = 058 A it Erifgies o0
MrLH - i5eE a] DL AT E 228845 (Al Blackboard ) Sfamhi HERA4E 77 1Y
ARRE » Hjik S A& E A S0 g B B 22 A i BBk RE - GG RS
A e

3. BAESRIE

1Eff EEEmEAITTET - BARGE S RS T A SOREE 7% - KR
RS EE R R — M — Ry & S rT TR A IR B AR
(Ting, Hong, & Wang, 2011)  #E—RHENTRY M S22 RIEEL - SEATHE YRR
5347 (cluster analysis) » WFFEEFEREG RIS &2 IRYBATR » BbfE241E
T ERES - #1400 > Petrushyna ~ Kraveik B Klamma (2011) FYRFFEkE A T
LingPipe (alias-i.com/lingpipe ) f1ILIWC (www.liwc.net) fifi T H » 0TS
B AR A A A SCREA B BRI B i - N Xu B Li (2013 ) 28R H
RAE S REERERE KRS - GEENOTEEER - BHEMHERERN
WEEIRE AT -

4. FEAIER

BE BT E N4 2 ER Y B Al RS S R 2L - i THE S B
AT R AR B AT RS SR b 0 Rt B O SR IR B M B TH TS B (van
Barneveld et al., 2012) - §F5e3& 0 F &0 G T R A0RE R %1 44T (time-series
analysis ) B FE AT (survival analysis ) SRFEAL N —HEEELA A RS AN BEGRE:
ANB o SERAD D LER—E 57 I - Skt BA e LR EnIKE
(AIFRZEEE ~ BAMB A - W@ - it RE) MRS TBER T
FEEITECRIENZ% - QT Rio Salado FIWTFEEE & LAIF: 2 H Ba S IR %
KTEHIPTRE AL WS DIUCE R R Pe 24 7R (Smith,
Lange, & Huston, 2012) « 41 - [@FHE 07w FfCsk - S (SRR TEH
R JURARHYEAM T ES n e E EETHE UL R HE S 1 - B E
MIEE SEEEH AR IR B 08k - HOL bR SRS [FELAEYT - Bl s B id 3R 1
Y o B EE R R AR (Becker, 2013) © (MRS RIS BN R
BEGERENEEIN—IR - AIRARE S TEIEE -

N =il i

BRTWIEA RS - BEVEUER - BRTikiEns - BEE Ik AR
FER R BIRARAEELE A SIS T B TS AU - HORBRAGREZ I (AL AN SE
WERE TR o DU NI e ATk B 2 -
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1. Blackboard Analytics for Learn

iR H B 2 BR T AL SR i S 9 Blackboard B2 7 5 i I M BRI P 5
AR - FIREH R T B SR HE A D RERY AR AR v - HR 20124
NBHT Analytics for Learn Z{F: (http://www.blackboard.com/Platforms/Analytics/
Products/Blackboard-Analytics-for-Learn.aspx ) » RO EEE EEMVEN - GEiE
g B2 T - BT - AR SR - BT RE B B B A
B (van Harmelen & Workman, 2012) o HA SR B - SEHEEED
B DUREB BT B AR aERR (dashboard ) « HA B ERE T H
CU SRR AR B R e L - WREEAEEES ~ Rt (4nkE
7) o TN BEEAT RS HERE 2 T TURE - ANTRE BRI AL HBH A
(IENELE (heatmap) » FANAEMET]RRIZ AT - (5 ATARIE LA B R S AR A
/NERGEIIRATR - RGO s B (AN 8 ) -

S Compared to Course Average frted

CRS5.225 M001.FALL12 Public Advocacy (MOD1)

Your Total Activity Compared to the Course Average

U W “ WEEEEEEL % SRR % R
L LR Ay s TEEEE e T gy
Your Course Accesses vs. vou D e Your Submissions vs. Avg.
Avg.

12 5

‘: 4

6 3

: —~ . 2

=t ; - /\_/\

T T W wee we web wR10 wez wete weis . Wo RS WS WO W W e

w1 w3 L 1] w7 Wed  WETT W13 WS ml “’ 1] e We1l We1l Weis

Your Interactions vs. Avg. Your Time in Coursa (min.) vs. Avg.

100 2500

80 2000

60 1500

40 1000

20 500 A, P

v w3 wea e Wed WD W12 Wk Wil v el Wed Wed Wkl WD Wk12 We14 Wl

Wt wel wes e Wed O WRTT W3 W wet Wl wes w7 Wl W W1l wes
7 Blackboard Analytics for Learn® %% & AR & (% BT

BRI - Syracuse University, 2013
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Activity & Grade Matrix gy
PSYC 210 Psychology of Leaming (01.9013) FA2011 (Busatte)
Legend Activity & Grade Matrix
=m Decile (Highest)
=]
]
]
B
B
"
=1
M 10th Decile (Lowest)
Interactions by Week of Tarm
Swae IMGTAclOnS T Greds T MM T 1 2 3 4 5 8 7 8 3 19 M 12 13 13 15 B W

Hsbokt, Elenncr (2000165738}
Astos, Rose (2000103513)
Axch, Reberts (2000072002)
Aumelin, Margic (HC0M210)
Askwih, M (30001 72645)
Awioerand, Nelody (000071 068)
Begert, Jerice (0027 3645)
Bagert, Morca (2500106756)
Derhoest, Cossanars (2000069410)
Barvlioax, Ruth (3000276093)
Bourbach, Vanesos (J000274260)
Benz, Lo (0001 9630%)

Bibo, Barkers (3000175250)
Brks, Socey (300186238)
Briones, Lesho (Q000153426)
Briones, Pricode (2000070505)
Briones, Futn (25001 37358)
Erucker, Fhonda (3000134211)
Bran, Carclyn (3000175655)
Bryan, Pat (J000285048)
Bryan, Sherry (2000017165)

8 Blackboard Analytics for Learn#y £ ) 2 24 25 B (RS E 7R
BRI ¢ [ 7

2. Desire2Learn Insights
Desire2Learn ;& 55— BRI/ NI EESE A > H Insights™ #EH Chttp://www.

desire2learn.com/products/insights/ ) JREE L RIRFTE B2 E R 5 (van Harmelen &
Workman, 2012) o FHAEETEARER AR BB BN 2 R 22 HEG . - 2B
SERCEEH -+ Bt & B FREE R ALAYTERE - BEER A RE D R AR AN
ARHIHESY © teAM Insights BEHE TR AR HATHVELENREE - 426 " TEAGIHIR
HE JAGERAE AR AR EREET - 2 T2 A Bobf LR B 7 - G
ARELLI BT N A LR A G2 4 (Langmead, 2013 )

3. SPSSRIREIEIEH

HIEIBM i 7 SPSS: 2% » Hitl @RI Sk e i mpa s e -
IBMGEAEIE T SPSSHRER Ryt » SEFTHEE /DRy ERYDRAE BRKES - Hp
YA fE 2 fEHH (IBM SPSS Decision Management for Student Retention ) {Fi 2%
KRBt RTaEat - HAVTEER KRBT R 24T Rk - s a4
IR R K] 32 B o B A B R ST R SER R - Bk AT TR Y R B FERE E R
RYNAGZRERHAY 53 BT -

4. BERTHEEETE

20134F - EABJNER T —REE T ArbnEi s s EEAY LI & - BilGHe
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e Ry T RS EETES o (Student Success Collaborate ) FUFRBE AR - 3%
RS AR KRB o R BB B B Lty BB RS A7 R - IR REMEE A
HES e RAEH - KIIEREFIRE - IR TS5 MRy e -
HEIFEEECRy - EABIGEIRB B G R B B SR AL E TR - SRIUE AR
BT TR K ~ WWEIBAE R ~ T - MR HE ST B A
R R R S R R T T B - BhAh - RESRVE RIS
GRINAHARNEEE » WA PERY IL R R AR R R R 2 -

() BF e e B B i B iy

SRR ER TR L D T KRB E2E TR K - AR
MrEe = AR ERIERIT ;5 [FIIRFSE A& B A e I s #E i (Brown,
2011) » AN BEARKERENE LULRIRG BT ST 2 UERR - N ETEm
{HIE Lepg B e an S E B AN T B R AYEEE A © Dringus (2012, p. 92) HE
Blackboard Analytics for Learn & " /1 EiEESs | AlFEHL DI EERYE S, » MacNeill
(2012) gtomal - Hulg A EMREENEE SIS » Bi—BREE - sleesE
RIS EEESEAURE S © Cooper (2012a) tHEERE - HH[H]5E SLERABEEE S HTHYHR
%+ AIRE S REFR HEELAUE /3 A 22— BERYEREEER - IRt - BT
gt BB IR A ARG BT O E RS - AR REERBEIERGTE - ds
Mgt - HEi - EZAEEie a2 E 0t siE @ (Society of Learning
Analytics Research, SOLAR, http://www.solaresearch.org/) ERTEHI /T ET 2
(Predictive Analytics Reporting (PAR) Framework, http://wcet.wiche .edu/advance/
par-framework ) o 434 :

1. SOLAR

BB TIFCER S AT 2011 47 » S BAEME SR AR ER BB R 43 M e
HHEBAIIEA B ~ BEETRRIEE - PSR ITHY) - WO EIERER
PR e L RE - HESHE 22K H Stanford K#2 ~ New England K - Texas A2
Arlington 43f% ~ JJI&= K Athabasca K2 ~ JJI€5 K Saskatchewan K22 ~ [ KT
FHE LA AE: ~ BN Queensland K& » DUSBEBIAFHAERS 7L = RFR
#il - SOLAR $AIFZESUs ~ SEFR ~ FEEEST FEIZaEw - MORHEAR S F 547
Z 7| (Journal of Learning Analytics ) > SOLAR SR NI E L AT ECER - SEBIT
TN BEEE T L EEER - SR A RIERYE R T 5 -

2. PAR Framework

Predictive Analytics Reporting Framework &3 PH NI = HH B & (Western
Interstate Commission for Higher Education, WICHE ) #(E£H¥HH ( WICHE Coop-
erative for Educational Technologies ) FJ&EIFEa e » HIR BRI EOERETER
FRME 1%+ TR R B AR lE MR FRS T 0T (federated and de-identified
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data) - sEH AR B MR SIRA
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RIERNESR - MEREMEME R TR 2L

» Al

R DS L - DU 2B F AR - PAR HATHIEAVHIERES

(1) A WRLEIRI SR ] RERZ A B AL AR B S 2
(2) ;B L NIFR & [ L s R A S S g T B2 R o 2
(B) RETS HHESTRE KL » FUE Hh S B A A Bl 52 S5 TR TRy
B3 3N
HELE - PAR JRECEVIARRIZEH AR R, -

(1) EER s R A B A T - IR
TR E AR R - GBI SR A A B 5 5
3) T ERAAERE ~ TH - BRERSERVE T BN AR 22 52 (i

2
(3)

GERY ~ PR @R ) -

(4) S3 AT R B B AR P R EMRE T B ST T A 2 (B RS -

EIRiT » PAR EASHIA M 7 FHZ BB R DDA (Student Success Matrix,
SSM) » DURAK FEERAA T EORH E e it FE S 1G9 52 T MRS 98 (https://community.
datacookbook .com/public/institutions/par ) » fHk HAFFER B G200 - fE4ed -
Wge B A B 5 5 2 — R ihry 22 AR A= an I (life cycle) » TiffeRhHIE 8
B R EIASE RV ETE IR ERE - BT R - BETER R

HP B -

HB 5=

HE o HE

integration . . .

coordinators (UIS)

coordinators (UIS)

coordinators (UIS)

PREDICTORS ECT ENTRY PROGRESS COMPLETION
italics = research CON Nto IO_N of entry into program to 75% of course of study &
regular = partner (sdvising to encoliment) courses q complete w/ market value
bold = POC findings e ___{beginning of class) (middie of class) {end of class )
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Review of the Development of Learning
Analytics Applied in College-Level Institutes

Ken-Zen Chen

Abstract

This article focuses on the recent development of Learning Analytics using
higher education institutional big-data. It addresses current state of Learning
Analytics, creates a shared understanding, and clarifies misconceptions about
the field. This article also reviews prominent examples from peer institutions
that are conducting analytics, identifies their data and methodological
framework, and comments on market vendors and non-for-profit initiatives.
Finally, it suggests an implementation agenda for potential institutions and
their stakeholders by drafting necessary preparations and creating iterative
implementation flows.

Keywords: Big-Data; Educational data mining; Learning analytics

SUMMARY
Introduction

Student persistence is the key to integrate students academically into the
University (Arnold & Pistilli, 2012) and faculty needs information about learners
to help them achieve academic success. The rapid development of the analytics
has gathered high interests among government sectors, accreditation agencies,
institutions, and educators in higher education (Dringus, 2012). The purpose of
this review is to document the development of and the current state of Learning
Analytics in higher education. By publishing this article in a Taiwan-based
scholarly journal, the author wants to create understanding and discussion of
Learning Analytics in Chinese-speaking scholarly communities. Moreover, the
author also suggests a blueprint for higher education institutions in Taiwan that
may be of interest in implementing Learning Analytics in institutional research
practices.

The Development of Data-Driven Analytics
in Higher Education

Analytics is an activity to “use of mathematical and algorithmic methods
to describe part of the real world, and reducing real-world complexity to a more
Instructional Design Consultant / Research & Retention Analyst, eCampus Center, Boise

State University, U.S.A.
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easily understandable form” (van Harmelen, 2012, p. 3). In the past, most learning
processes were not trackable. But nowadays, huge amounts of trackable data is
available from data storages such as the learning management systems (LMS).
For instance, much e-learning research relied on the student perception data (e.g.
surveys and self-evaluations) for decades and might not provide an accurate
picture of learning (Phillips, Maor, Cumming-Potvin, Roberts, Herrington,
Preston, & Moore, 2011). Nowadays, online students’ learning activities are
mostly tracked in the LMS when they access online and understanding their
process of learning becomes possible. John Easton, the Director of the Institute
of Education Science at the U.S. Department of Education, has remarked that
using data as the mean to improve school and student learning is occurring
(Mandinach & Gummer, 2013). The 2013 NMC Horizon Report also signals that
the technology adoption of Learning Analytics should happen within two to three
years (Johnson et al., 2013). Business Analytics and Educational Data Mining are
two roots that lead to the development of Learning Analytics.

Root 1: Business analytics

The Web Analytic tools such as Google Analytics and Amazon recom-
mendation system have provided successful stories of leveraging the power of
analytics. Oblinger (2012a, p. 11) then explained that the business application
of analytics is to “help run the business of higher education institution”.
Business Analytics is interested in the customer preferences and ends up with
the dichotomized conclusions of purchasing behaviors (whether to buy or not).
Hence and Cooper (2012a, 2012b) commented that even though Business
Analytics has had advantages in dashboards, and may provide valuable
suggestions to admission and academic advising, it does not effectively address
insights to college students’ learning processes.

Root 2: Educational data mining

Educational Data Mining (EDM) is an applied field that adopts statistical
data mining algorithms to solve educational problems. Using a variety of
techniques (e.g., decision tree, rule induction, artificial neural network, Bayesian
learning, logic programming, etc.), the previously unknown data patterns are
discovered without implying an established theoretical framework or a statistical
model (Ferguson, 2012). Using assumption-free Big-Data, EDM directly tests
learning theories to inform educational practices (MacNeill, 2012). Using EDM
techniques, Learning Analytics is able to rely on the information culled from
various data sources to determine the status of academic progress, recognize
potential issues and intervention points, and predict future performance (Mattingly,
Rice, & Berge, 2012).
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Potential benefits

Different higher education institutions share similar concerns, questions, and
reasons to apply analytics into operations. Scholars (Dringus, 2012; EDUCAUSE
Learning Initiative, 2011; Fournier, Kop, & Sitlia, 2011; Johnson et al., 2013;
Jones, 2012; Long & Siemens, 2011; Mandinach & Gummer, 2013; Mattingly
et al., 2012; New, 2013; Oblinger, 2013; van Barneveld, Arnold, & Campbell,
2012; van Harmelen & Workman, 2012) have identified the benefits of conducting
analytics in higher education at the institutional and operational level, the
educational intervention level, and the self-regulated learner level.

The Emerging Field of Learning Analytics

Definition and scope

Knowledge Media Institute at the Open University, United Kingdom,
conducted a review of Learning Analytics and concluded that it began to split
from Academic Analytics and soon won its own realms and definitions that
focus on teaching and learning (Ferguson, 2012). The forming of a professional
association: Society of Learning Analytics Research (SOLAR) in 2011 indicated
the establishment of the research field in its own right. In the first conference of
Learning Analytics and Knowledge (LAK), SOLAR defined Learning Analytics
as “the measurement, collection, analysis and reporting of data about learners
and their contexts, for purposes of understanding and optimizing learning and the
environments in which it occurs” (Jones, 2012).

Research theme

In SOLAR’s LAK11, LAK 12, LAK13 and LAK 14 conferences, the
ongoing and future themes in Learning Analytics were widely discussed as
follows:

¢ Institutional Culture and Policy: Institutional buy-in, infrastructure, data
governance, Mass Open Online Courses, scaling, policy framework, stu-
dent retention, and capacity building.

* Theoretical Underpinning: Educational data mining, visions of analytics,
and philosophical and ethical reflection.

* Teaching and Learning: Learning community, reflective learning,
self-regulated learning, formative assessment, classroom attention, and
adaptive intervention.

* Research Methodology: Predictive modeling, social learning analytics,
variable construction, causal modeling, reflective learning, textual analyt-
ics, risk analytics, discourse analytics, affect analytics, and learning-object
analytics.
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* Reporting and Visualization: Adaptive/recommender systems, visual an-
alytics, and e-mentoring.

Data framework

To achieve a holistic understanding of college students, data from
demographic information, usage records, and survey results are equally important.
Multiple types of data can serve to triangulate and generalize reliable results.
Research (Ellis, 2013; Hung et al., 2012; Lodge, 2011; Olmos & Corrin, 2011;
Shamah & Ohlsen, 2013) concludes these data should be included for data mining
and Learning Analytics purposes:

1. Student information system data: Demographic variables

2. LMS usage data: Learner engagement variables

3. Self-reported survey data: Perception variables

4. Academic record data: Performance variables

5. Institutional data: Contextual and supportive variables

Methodology

In addition to the numerical analyses, content analysis, social network
analysis, and natural language processing emphasize the social aspects of
learning and are advanced research methods in Learning Analytics. Furthermore,
advanced research methods from Computer Mediated Communication (CMC) are
widely applied in Learning Analytics to probe students’ behaviors more deeply in
online social learning processes. To gain a richer picture of learning, Shum and
Ferguson (2012) suggested the combinations of socialized analytical methods to
discover educational dialogue that highlights to the key to students’ success.

Prominent example, market service provider, and scholarly organization
A few universities are pioneering the study and application of Learning
Analytics. Course Signal at Purdue University, Student Success Plan at Sinclair
Community College, iPortfolio at Curtin University (Australia), Predictive
Analytics at Rio Salado College, “Check My Activity” at University of Maryland
- Baltimore County, and E’Coach at University of Michigan are some of the
prominent examples. Moreover, market service providers such as Blackboard
Analytics for Learn, IBM SPSS Decision Management for Student Retention,
Desire2Learn Insights, and Student Success Collaborate of Education Advisory
Board provide analytical services for higher education institutions. Currently,
SOLAR is the largest international community of analytics scholars in education,
which has grounded the definition, scope, and research agenda for Learning
Analytics for the past four years. PAR (Predictive Analytics Reporting) is a
cross-institutional big-data analysis project that studies the student variables
and learns how to improve student retention and academic success via federated
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and de-identified data. Research resources and experiences are shared among
participating institutions in terms of analytic techniques, research methods, and
report visualizations.

Suggestion and Educational Implication

The objectives of Learning Analytics for a higher education institution
can be multifold. However, a university needs to consider the applicability and
resources availability for Learning Analytics and determine a workable agenda,
which combines analytics tools and proper research designs (Phillips et al., 2011).
An iterative cycle suggested by van Harmelen and Workman (2012, p. 22) is
introduced in the end of this article as a prototype for potential institutions.
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