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ARFA7|E0 FHL w4y oA AP EE Rt A=E ofdE AAH
ox Eabstal &g & Qe BEE wEo] Sith olzlet W3} HolA ShEEA
(learning analytics)> S5t sh5etdS olslistal 7 Adst7] 9lof| statet ob @it

of ek HlolHE &got= A+ F9ge= A rh(Long & Siemens, 2011;
Siemens, 2013). o|uf F83F H2 SFEAo] S5t & ARE Tes| PASH=
714 Aol MFE] i1, ok ¥ ARE WS4 4*}7“44 Age g Adsh=

ARl7|e2 AHdoz o]s QItH(Chatti et al., 2012; Greller & Drachsler,
2012). of2|et WA 54 StaAe &7, 7%, 4oAE, B7F Aver &2
A2E vt o4 A slolst, sl ofele 2]0] sielshe, g}
A¥e AFotal, WAl ws24 SRS ST 4 Qe 7FsAde AlAG] gt
(Ferguson, 2012; Ifenthaler & Yau, 2020; Papamitsiou & Economides, 2014). =11
Z-Fousof M= of2fet 7|t HAE Adet Ayt oot Fus G Fa
g IA 2 BASHL Qi) dE B0l W85(2023)+= HAE 715 WS4l et A

5]
AT & dles &8 BFE AT 9F us, oM v 9, wARek /1EA

)
)
rr
=

>

lru

=
ShEEA A 2291 ok, sk TelA| A"l (Learning Management System), T
TR 3 22k 72 (Massive Open Online Course), Z&5H5(blended learning) €
A oA FHE= agAte] gA" o4 (digital traces)& ZHgoto] e #of, A,

SEEE, A9 oM A=, wE AlE 52 24cke e s Ts) girk(Ferguson,
2012; Papamitsiou & Economides, 2014; Viberg et al., 2018). | d-s3FolA %
2gte] W ZYE Vvt 4, oistl oiA A w4SkEs T4 oy, S5 ol &)

=

mspeleo] Ao ol theldl AoE BuHrklN ¢, 2023). ol=id
AFEL SEEA] AT HPES A O Fag S AT,

S B Bl A=sk el S ) A9 1 SolA olgA )
SEEEIEY: L @AV G 2ESEROIA S BA AR

Kl ol r°‘
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Sdo]ento]d (educational data mining), Blo|E 7|9t JAFA A (data—driven decision
making) ¥t 22 914 FQ} 7 w5 Fofo] Hloj &g =oE T Sh(Piety,
2019; Siemens & Baker, 2012). 2y} St5A2 24 52 HlolH &8 Lirolut
s34 71 AA R SAE7|H, Shgatel ks wete] e HlolE 7t ITte]
S, AlZts}, wasks WY Ayt dEEE o 2HE wrhe HollA EEH
(Baker & Inventado, 2014; Siemens & Baker, 2012; Suthers & Verbert, 2013). Egt
o542 HlolH, olsiiAIRL, A, W, Aok o] A9tH ARV|ed s
o= ItH(Chatti et al., 2012; Greller & Drachsler, 2012). ©]2{gt =2]ofjA] sH5EA
O] Hate o5 B HolH Y] SR Ao XA oA, B4 Axte] 34, E-8A19
SiA, =& AN, 22 JRY) o] %9] k5 ¥hgo] thA| HolH R SRE= o 1R
A EcH(Chatti et al., 2012; Clow, 2012; Verbert et al., 2014). o]E vlgfoz B &
T o] &% F2E 4, w4, B2 Y i ¥ dAE FEsH, ZF 9A S 7154

TE 247t St o] HlolHs), shatolE Y] shEsEAS), #4419 siArbeet B

=]
Riy |
=, 87 A3, Ao 7 A
EgH 4 o, oleig Holelt Sy Hole 4 S Tl Sigt 71t
Th(Ferguson, 2012; Papamitsiou & Economides, 2014; Viberg et al., 2018; Ifenthaler
& Yau, 2020). L8y 5 @A) A Tes] thlRt HlolEE EskE ] 91
@il ofd olsEEdt 43S oW Amdyt @9jr 22 AVEE AAsk= bl 9l
o, ok e ddet 2adolEvte s FE5] AE7] oH7] dlwel, kAt 4
9 3, We, we A2, W) Al 2ol s weke A 4 9 Aast
A 12 a7t Qloh ol EAoAE thedA] A (multimodal learning
analytic) oA =elslo] vl toret ARYL Adelel Aol BET SPE
Ho} FH5H] sfdst = Hoz SRt Ochoa & Worsley, 2016; Blikstein &
Worsley, 20165 Yang et al., 2024). 1At Eradze et al.(2017, 2020)2 fx|g
& dlolHe g A4 e5ige SE5] siAshr] offttal Bal, wA P glolH
£ 95 27 dolelsh Aelo] sk dolElAg Hkste Wavt 9hae ek
oetd a3 @A 7154 29 g ade 24 75T dHlolEE Aes|
Aol A=, 715 99, W JEE HYots e HolEgt] 9l

2L 278 dolEE s Arle} A9 BRE olafal] T AuE AR o
Alolet. st Aolis A4 A o5, 9 oM =R, oA ZEadd, 4
S oA 24, 434 A9 5 goRt B4 skt th2old shkPapamitsion &



Economides, 2014; Matcha et al., 2020; Du et al., 2021). 8]\ BEAL o|=Zkolvt

= AFEShe 71€4 Aol A EA] Gheth. wsH|o|Eutold i} ShxEAl ]
AE e =9ollAe wSsHolgntoldo] tiifk WSH|o|EoA AHEsetE HEl
ol 214 AE, s, AoA A 5= FEoks dl e A= §t
A 24 At Qe st Q) AY e g ofojR& v AHiAor ¥ @
S Frhal A Eo] gftk(Baker & Inventado, 2014; Siemens & Baker, 2012). &

A At w8 JArEe] &85 e 9xEst S5EE, I 9, 7t
Ak, S5, A9 Ba Aole] PAS ST 5 Qe AR A ofof gk, Sy
A= QBAS Bk SREC] S5BE 21, S AEE, BAg7e 5RYr)

e i ATt AEISoL, o ATDOR S A Sl sl
7| ofg 4 Wriele] gmrgle] Basthe @A Fieo] BIHIIHlAS 9.

Q7L dole g ArrHoR Ashe ¥ 1714 ¢
2, kel WS AR 7S §E WA 4 Qg sl B9 delele] 247 o1
=

ot HAEES} *174;—&_— skazke] &% ofd, o =, 47 AH, ¢ A<, vl

52 Msilel St Tae) e Agshe dEAY B PAoE o
o2& 2tH(Verbert et al., 2014; Schwendimann et al., 2017). Z12{ut B4 A1}k A|A|

7F FHIR ofsfiu} &S HAot= A2 ofyth fAIHE Ao AL 21 Hlo]E e} tf
5 mee] U B, A4 B8 Ul o4 an A% HE o AHoR o
o2 = &8 1A 9] ES&V\V&O] A A &]o] 2tH(Schwendimann et al., 2017). A7]24
S A9 GRS £4 A3k K} A9 S A Ade B 4%

Loy | =2
Ak 27, J2E 5 ﬂz} & 2 AFHE HRE EolEglon), s o sy
A A2Fo] AR BE wetet AR avte] figt 2= A Aor HuH

(Bodily & Verbert, 2017, Jivet et al., 2018, 2020; Matcha et al., 2020). $HH WA}
Ve A EE AFollA= o FHEI7F WARS] AR s} weke A Hs=A7t S8
ot AA EAZ tfFojFth(van Leeuwen et al.,, 2019). =W 2355 WAFE o=

3 AT WA A meh A Aue] BB WA} Holel AFLetT ol
wEhe W52 sk sl BAPE Stlssikehag 9, 2026). et BT g
574 Q7 4 FA0] g M mete] bl JRE FAsh $49] HHks

N

7]
sjof) qlck

e Bag 24 23k 45 282 G2 ololAl TAlolth, s Qo]
A B el splsbh 1 AR sl o] ok shA, 42, v, 9%
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230 A72d off o5 7= olojd 4 Akl =2J=|o] $ieh(Clow, 2012; Verbert
t al., 2014; Jivet et al., 2018, 2020). WA 7|9t FHo A= BA Ayt WAk £+
=%, 1A ALE M, gty T, wud wdh S QAL AAE= B4
o] thEo]HtH(Prieto et al., 2019; Holstein et al, 2019; Martinez—Maldonado,
2019; van Leeuwen et al., 2019). oA WA} At SGEA A5 A HE 7 &
o] MY EFS AAlste o AR a1, MY olsf, a4 oA, £ wrPEe
A5 of WAL WA YT 9 2HE A & deS BEojEtHHolstein et
al., 2019; Wise & Jung, 2019: Xhakaj et al., 2017). w2t /Y A9 7152 @
= AFsete Aef A=A b, BHyE BA AvS ehEate] A, wARe] wd 1
=l Ay, oY 24, AR 24, Y i 2Rl § 5 J9IE dEcke B
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Polikoff, 2012; Porter, 2002; Webb, 1997), st @A ols] 4=, Zxeto] 7z,
the o5 @Al digt AE A wpshs 29S 95 A AmE AAE| gt
(Black & Wiliam, 2009; Shepard et al., 2018). &3¢t =0l tz|d 7oA YA
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og 3zl W&HY REAAS At sl olRolHTiARA 9,

2025). 019%* =0l 255 ShEEA0IA s B ElolErt wsago] Haet A
o}

i)
N
[ HN
Ip
=
j::
:‘.’:
i)
i)
<
©
el
o
Iz
> 9
N

H & o] th(Paolucci et al., 2024; Rubel & Jones, 2016; Zeide, 2017).
Skt HolE= dAe] W <, 7% 6, HAE =7 AME A, BT
Eo| A A ofof gttt ofd Sh5Ate] 211 BAHME 28, olF, =T g7l
< Y= 2 ol 7INE A elet et HAE A Fof obs vl HH= oA
4 )20 AAEAtHvan Berk et al., 2024). 255w i’-/‘}— o= g I A+
o Mx ZHQJIPE Mol Fg=et EA3 WY, A o et A, A4 T
AP, A9 2] EEEAdo] okaEA &89 Eﬂ@ O]-W_EL A= ATHe A £,
2020). webA 255 StaEAolA MY HolH«+ mldd ssAte] Y aF, 7%
B3, OAE = AR, Hoat |, QAR BT 27 &of|A theojd "ast ok
St z2]Qlo] o]Fojz= RAA J|HtE 2-ZEW890] ShGHEA e 218 3AT

sal)
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i

0O;

JENE i R |

o IEBEIE | A0 SEA A B AA EAeAE, 2FF DR
AR, DAL AY 918, Pelat, Had), Beol Yol skt Y A|ge
WYHOR Foldict. SHv} HlolelE BEot B ARE BGsAY AHES
Agshe el A e, A Abse] 5k dfelsiol deist o242 5

Marsh et al., 2006). &
glolHE FAsk 4o F i 22 E Addcks Bgo] A Axter| ot
ofg] Do 28 AxE g o7 Ve TtH(Schildkamp et al., 2016). WAt
tlolHE e%ﬁ}ﬁ SAA siA %Eﬂ P oofyet wsaby, gL S olsf], - i,
goto] Q= (Datnow & Hubbard, 2016;
Z5 71 ol -8-2 A YA, 24
A} DAsHA ﬂ@ﬂ“ﬂ A8 7Hs3t dloly &85 fIsiAE Hlold 84, 7)s
o]ng]. zx] odak ;Hxﬂ uHE]— ] @-7;]] _Laz]gcﬂo]: O]'E]'(Piety, 2019) ZE._E_I_/\]- 1:H/\}- ?q_
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7)€ B, ot Aot Qlxet win] G2 ZA], dHole o] W&t A Aol BEY
AAA L At 2Ho= AAHUAH(CIFA 2, 2022). EF 7% :q%% o5} 9l

QL
CE R
E_zi
jn)

o
s
SZOrJ
Oo‘.
o o
g_tzlrﬂ
S om
o 1
> S i
L, Sy
A Mo
EL_IE
FN'£

<

149



TSI EIIAT A29E A3E (2026)

ﬂmo

g1 A28 AelAs Ak B

Eenl

4z

i
Tol”

E
o~
N

5

ol

ol

Tor

o

o}

5t

A relA HEE oo}

6§ 3

g A

2 Aglo] 23

2

’

O =
w537

F53}

1=
1—

g0l e

P
O}T:

=
=

I A5 34

1.5 2 3 A U™

ElLs

=
=

QF, 183 F 7o WA

L
1

S}

o #7ksIAt %74

il

a7e 48 =

=
o

~

SR EES

W <
(ilcS

o]

ol

4
_#OT

= A

%ﬁ
IHA

7
b

s

o, 7
A A=

AP
ar
=

2
g 718k 7]

o
=
z

=

3

goHy

o

)

g A8 oz

o

ERPEPEEER
;(] AF

1 [e]
— o=

Z

FATHaS4, 2022).

A5

150



Ao g R Welt WEM olow], sh- B s A AL} A9 Qleo] Felshe
sh ALAAE shte] 715 7 Qo] FAEe] gl olo] wet o] Al A =5
g 724 040 A, AR xﬂ A, A%AE, Az AA, A axo BAsE 55
A ofE7] e AEs|o] Hgsitt. o ARl ol22 Bl ulet 44 o
o] L=
_;L

>
rﬂz 12

OBz, S WSl F7PIRGEAARDY g o] 2ASE ]
291 47 Al DY

It
HHN‘

5171 $18) e S @ msrole @
22 Google Scholar, Scopus, Web of Science,
19 247} A 4R FgelA e 57 BEg
B A4H0R HAHLOR, AT FES 20069 6V BT, £ B
o2 Mol AT T BAZE Vzos 2Asth A WA BREoAE o

| 243 B3E A Ao olelak AAlel 7 BAdN 27w
Ealoic), ohg el fARES) M Aerlsg BA, fao] T =9
A gl maTaT Botel 49, sHaRte) we B,
= _;,;_31 OH/HJ} ;(] 0_] ;Gzﬂjl]- AEA = =
4 Aot 2R AEe A7ed Auc =
ﬂ; 5}—‘;—1] A 2219 BA E= G| ol
oA s wA ] onlE siAste= ]021;]“—1]

%omﬂ MG A A 2 7|7 el o]

—

H
o

=

r

B
o
AN
4>
12
2 ¢
S~

N,

=

(0]

82

rE LU

o
N o
w M
E Y
i)
r

_LJ_‘TL

R rle o rlo

=
lo
)
)

o
&
H,
T
%
=

1
ol
ol
rlr
o

S o

oo BN
o™

L e
~N

o
or ox

\ il
M4
Wi

j
|=J

2,
il

fo
Bve

ol
L
rr
>,

N,
I EN

o
R
)
o,
ool
re 4
—Ll

k]

7]
LSRRI B QTR Buste] £ B4 Z3t 2
7oA A LJskct. 15 wLoly kel s5eaS
Ao] duta] 7at g, Hueh Ade] Pt =olg HAs

N(
ol o X
5o M W od

rir o, i

Mo
ral
Mo rg Ho it
%
i
S N
X g~ xR

=l

-

Ir
_‘Ol'
oz
ry

T
2

=2
_>|:4 roll

oE o rR o mu g
40 |o m
é

ot

)

o

il

et

ofo

QL

8

o

WA TS WA dESte] A Av 94, A
A, AY 84 T wwA AdS FHeE 27) 7
ofn] &g st (i%ﬂivﬂré% 7F, 2026a, 2026b, 2026e). ©]% SHY-E-}
HoAg viwde dEst] AT AR e} 75 BAE Heskal ofu] &9l ¥
e sttt @=ruS3g 87, 2026¢, 2026d). T WY, A 2w, HAaghe
BAVIE NS HAA, Zzste 4 d4d AR BIA, 22 7= oY 30 A A

=
O

1o
1o

151



TSI IAT A29A8 A3SE (2026)

g ateck. A

HZ gz

SEL

O
=

D877} A o] et

0] %4l

s 71

B

47 2AZ AHgIHAC,

Iste

o

3}

ol

Hlo

N

7HEAG

=
T

s

ols

. @ 2Feus 20w

3} ofele WA

K

(o= ]
%S
AL, WSy

S

ZAHEE 87, O F 875 A 5

]

2

_ZT

T

[y

Sy
=]

Sk
s =1

Az 7z

of

fod,

1jo

o)

o] TA¢]

e

N

@ df
A, @1

=]
O}T:

A7) 3}

=
= “1

oAt Al 27

74

a7

7'

= A5
e 71

4l
sfioF

_Z'_
Fset Hole = dg

<0
°

< o

)
o

S AR
25X

SiAfe] et B

b
T Y AR 73

S5
Y ©

AFer &

s

A

7

N

g B

ol
ali

{|m

Tor

E

0
Nd

st

47 7

SL=
=

L
—

152



A]
Rigst g ez ARk,

pe1g=:!
==

217]

ol

__o_

Tod

o

b1 St

©

elif

2§ e

5

sphygat B

dstaL,

=

of 7% ofn] 9]

o
:

—
__OO

__0_

ol

B8r

file)

ol

2+
=

=z O
r =

h=Al, ol weabg 7]

]

S

Fal 29]

945

Felo] @5t ole g

A

AsH=A], of

=
=

oAl olE o] FH

1
-

s

L
T

s

=

Tom

1l
1_,A_|O

Tr
Nl

o mT B
T o
X
oy o W
CSEER
N T
%o qﬂwﬁ R
wlr = ]
1,,A1 =
B u,% o
W
B B T
x4 o] mh
o B o
K
o]

B
o s
%0 N+ ]
wr Uy ol
elif = o
T By RO
&
T H O~
T o oy
o1 7L (e
oF B .
o

o T
,m __01_
o of JE
~ =T
o To BB

1l

o

toz A 4

A5

il
mu
Jo o8
N
1 o
3 &
ol
== T
T ok
np AR
A X
o
b4
T
. o
yul
B o
o X
N 5
= K
)
ol %
%
T
Al
= o

Iv. 44 23

_@_

BB

Fseket

Z

HE

Shal, o]

tlofef g gk

<[z
Tor

v £

shelA et

gl

Aok 1

153



|

2] o

2] &

-
—

SHH, 7 EAelA

6

sfiok

5

ol

[l

o He HAE A

o] B Azot ARH A2z

(2026)

k2

7hAT A129d A3

[}

]

I

w7

=]
=

i
=
=

~

|x}
o

b
=1 =
=2

E
[
o]

=
-
Eips]
o B |

of K
K 0
~ __u_oo Ol
K{ Mo ZJ A
ﬂ.___ol_xlr_m
RN
o ™ o
Ol Off ofll tT
[ENERTREN]

XX

27t £-FSWSE HE 29| WAO|M LIEfLE

Xt

=

9|2

A
oL

*
Py

=
e

A
=

P

e
o
&

o-IOl

<HE 1>
S5gEe
E([=
at&H(olE
9|
S5 H2t

x|

Al
A
—d

Jor

TH

'

PX|2E

.
¢}

fotior

SAe| e 2

3

I.

=
=

S}

=1

Ex 22 7t 21
2}

=

=

gt opge

-

e
[=
=

SEAl.
H O
(o] S BE

8

S
=

o
°
il
&
[=]

1 <

=
HL o
st

o
[

Ayt
o cf
M SxIefof

=
el
of
Sk
=]
=2

1350

[=13=C|
=

=

=

o FH xSt oM
e}
-2
=={e]]
o
s
2]

o

3)

[}

O

L

T

7

o}

5k

o
te= dl deloh 2=y

EEEE
[e]

SiM4otset
flet

yS[e]
3

=
[l

=

Lo by

Eno
NE

Hi
Ei

i

vt 71% welz At

L

o

)

A T

T
=

kel

o] glojefe}t B A

olx]ltiMandinach & Gummer, 2016). WAFS] Tkt

1

[e]

I2bE 2779

Z}o] &

T
=]

T
ol

°

51

9le] o2l

7 %
L a7}

1SS

o}

=

=

-

T

S

ofn

=

—

2t ot
g3t @ = ItH(van Berk et al., 2024). T3 3
ZS}E|ojof

154



o] Wbl A9AA, S olale] WA weto] 48 4 glrk. v wWete ¥
naiA sk 0] B FolA A Hxsjel 44 BAjo] ofei9lA|n 7|2
B Ad 4 g shade] WeT Bel 948 217 A4 8% AEE oujs)
7] Bgetsie 248, st AWAAE ALY BT B B4 /M gold 7
22 ABSHE 202 A7 A TASHT deb o] 1AL WaHo et i
Sotg wEhe REG ARE BA JNsw 9402 245 255 saEAe o)
24 BAZ S

57, 24 WAl mebg 2 JlEe] TEAT el SaAY W 7 7]
Aol Lepde). B9 B4 A3, B4 Aol Al a7k 449 saTolHg skt
of Aot A9 Bas WO 4 ol SaEAR APshe o et of Tl
A ool LG BH, AFANE, BAANE, B A 2 5 hE Fhed oL
e 85 712e] Adsior Atk a7 wEAow selsgon, ol 4

|

g2 grt Ao vl 7FsAT 7l RS ok 27 HATHWebb, 1997;
Porter, 2002; Martone & Sireci, 2009; Polikoff, 2012). 181} s5HlolEE EA A
H71Zel mjgote AT m sl oF A, A& AH, Aths WA, A Hret
T 21 W] AR =R = ottt 9 @A <, FH| A, v o5 94
oF ehzoldo] Tt AR 7|E AE ook shE XY ofnE SOk Stk
Q75 HoFQUthBlack & Wiliam, 2009: Shepard et al., 2018). =Uj2] ZZ 7|4t
oA A7 M= A= tE Hlolg SAE sEottetes A 289 HAE Bt

517 $18 wAR] A4 WAL Wasiths Aol SIETHeldS 9, 2026). 35
% 7122 AsH B s AT 71 480 AL ol e s 959 o}
Sol2ie] W2 A9 ojnsh okshE 4 o, Wit Weby sjAe Auststa A9
AL ol A vl JHs A} 12 Aol dkie] Yokl 4 Ik WY FE
FEE BE WA )2 S A 4olehs 21ae] 4L Ao afsta, of
2 A2JskA o] 71 ANFAQ) Yol Wetal B4z ST tetd of 71749 9
Ae Jzat ol edor Adshs B ol sh S 579 W7k A,
oFeh A B, ShEUE o, A ARt AnAsle] BAZ HHste] 54 7|
9 WS B 4 9k 5EAS Pk 9 ek

A, B AN T AR A5aet slde) AR W S BE g 0
o UERdth 2@ B4 A 53 gA0] s a7t B4 F0E 8§ FA} ol
SHIL WY 5 g WA S b gtk 2 FFRSe B AR
HlY Sl B Zolel S, B, gelmAl wwtaAl, A9 913, delzel
WEWY 5 ol Asto] T AN ABHL, 2t FANA Dag Auot o8



gl

L

1—

A A

s

o

Q77 RIEIHCoburn &
H71 B

=
—

o}

iy

o

sfioF

5

oM 24

27)o]

-

1—

5t

s

oI
171 91

]

=10

f

9|

SHAY

S

TSI EIIAT A29E A3E (2026)

Turner, 2011).

o
oF
W

9

Bl

et

= A

ST o o

S}
of

o

!

=
Shel

7|

a1 E

o

=

1

SE|A] gk, A2 o}
Qlct. =

ZJHETL, WAL}

© o
T 1

b 3

o

HE7L Hg

—_—
o]

e
o|J
nMO
ol

S

iyl
Tor
il

34, A7)
% girkeld

-

St

&)

REIAT T B

3 A

S|

A
=

Sk H
oF —
— L

,.__AO

2]
=

ol
oF

0

Foict. wepA

A5

:?_

14 Eslel Aolg, o

J

o

]

ol
=

shAA Y skl AR

6

OX]

of e AE e
T

oA
M
ol
B
e

3k

o

o AtR= 7]

&

o] A7

F

AlE o

4 ARRE FEHR, o 24 A% M5, A9

&

o}

1=
—

],

]

o 147 g AwA

o] glof A

al

%

o
= 2%
H

i

]

1

A wAe] mEelt e &

o} A
foict. we o) 7

=
T

1

1—

3
AS

3N

&)

o]

1 wste] 2

7R A2 22 = Qoh(Schildkamp et al., 2016). o] oA 2]
o

/\']
=
O o I'}\
=

=

s

o

=

=

7]
2 o] 713 A 7

fans

&

Elof eG4, =, 2021). 22y

CER
156



7

o
Hde

]
™

171 9lck. 71zste B

o 431]

5
iy

22

SH
=

g Qo]

CECIEE R R
i

el

o

ZLZ0AM LEL

|

-
=

(o]
2 olojAE 35S

2. =77 | =K
(@)

ol

elif

T0o
Tor

o

Bl

20w g B

S}
of

/\(1)4.—

1
1,

(e}

T,

A offet WALS] T HES W

o

s

FATHALSH, 2022). ©]9

= IS AAS
ol A sy

oz o

i

A

54 A%

[e)

o AR AS= AA

a4

ol

__o_

Clo} XKkAd
- 10

2 O SHH ofjAl
=]

=
=

o ZA3to] HFP|EOR X|=HE
A
T

IO 7|5 2lo| T

-
=

RIS

=

.
o

M
(<)

|&~otef FFPIE 218
X=A2

x

<H 2> FAE 2D B DoP|x

M |
o
e

ol @Il _
jod KH @r
AN
K RF OH

Xtz

2

|E g0l w2 A

29y

[l

D20
o

A= B
|

o

|

e

|.

of

QXI
x

]

q

-

ARNEENES
e O

o=z7

=

Hpoltt, ofd

w

X
Tf

o~

_z_.E

J

Fe] o] @9l Rof &

]

AnSCN
- =

157

Aok 71e Fx0 diE e (" DI £,

=
L

shect.

6

A AA]



WL P7AT A29¢ A3T (2026)

n;t;eXIEJ'lISﬂ
AAAAAA = = § = ormme
pyTe—
e o
-1
(a) AF XA 4 (b) Z|ATt] EF2|E 2[4 X =AHIE 3
=X A=3] o BEngad
L1 Hp— @ sexia ko) Basiir
—— o
i suan Qu
- e e ©
con @) os>
(c) E=xt o T At Mg (d) ot L HEX|IH 273

27 (2) UL FEIIA(2026a, p. 20); (b) FEWLIHHIHA(2026a, p. 15);
(0 F=ASIAHHE7HA(2026¢, p. 11); (d) =7 H7HA(2026b, p. 70).

(33 1] PRSx| AT =Y 21 2H HE J|5 ofH

[

“*11 %7}7131 AAAEE 2 staor] A4E ¥rt Aafel wAte Ak V| ES £
re= ottt Id 1(@olA B, 2E2 iRl A5 4=
o1 7\Sel TAV} AN ©Zokel Ak Zaiek o] A 37 2 Aol Bt 7
22 oo, oS QAT P 9T AR PAHe] Uk A AW PAR
HOb AT O 9T R viet SES Fol TR IETBI,
2026a, p. 48), TAF= ‘R EAKS) e’ ARV ES5E ‘wAlmd RS E) q_—&]ﬂ
CHEF2 -8 94719, 2026a, pp. 20-22; 2026b, pp. 54-56). ol 75 Fx
J)zste) ARelA] shile] B e Sekl BEONF A4 Bwo R B o
0, Sl o)l Uk AR Y, S WSk i ke WA Sl

e 279) FC, S RAY ZEL DX0] W19} A5 el g
2 72918 96 B e dolriz
ek 3

O
_,_4

712 22 Agsto g2 w4l %

_%9}8}52 A Aok TR v o] = A =

TOIBR, WA ko] Ao} oMY whgo) W ok sEM] S

AQA e AAK 24 AR ) 7120 243 Z-4E folsHA st FAlehe 1
=S4T 5 94, ol A8l EEShE 42 wAt 71E e Eolil AR
il

7Fsie ¥ & ] "ol



o=, o] 5 HE TEAA Aoy &Y R =T 22 %2] o1, H4gt
o 7= AYAE 9 A g A4} I9 1(b)ollA BX, Aghe] 437
T2 7|28 BAS Qo o] kEdlor & A #ES AR 7o R, g
a4 Aot 5 A9 FFS ojdcks Fx Ve 2 AXHGEAE 9], 2023
AT &, 2024, 2025). ZH-L ‘HATe] HVEoR ALAS £8 FHS Fof o]
NEE A=A AZotes At @=uSIErHY, 2026a, pp. 15-17;

2026b, pp. 49-50), SFEAYAIRE ‘FAgte] VS, ‘WY JHVEE, B

2006b, p. 57). olo] wret BAA 9] SEARE H4et B2 GRS o 7)o

HlZo] S)ASIL oW AatRet AALoR AAT A

P FaE SgHlolE S BT A 2z JEa SR B ,

o) Aele 54 o] 5 SHeEAR FASIIE A4 aTE Rz Te

U Haste] 47158 A GAT 0] 5 ofRe] tia Bowio s of

P, gk, AR Wl kg A9e] Aol AEow APEAL okt whe
5k

ar
o
i‘qh‘
r
é;'?;_l
=~ I
o 2
(HURNTeANY-
. ol
w3
g
%
rgl o
=
c>k°|Lqé
s 85
0w
e I
o ol |
o,
[0 il 2

__>|4_“
ral
olok
o
Hel
ol
rid,
inl
@
)
o
R =}
L
.
i)
rr
=
o,
lo
o
12
N
.
i)

: 8 o A1) Tz
St g =M @R=SIY B, 2026¢, pp. 9-11), AR
9 AR dge g9 A St HHo] FAE Xelotes AT S
9, 2026a, pp. 51-56: 2026b, pp. 73-78: 2026e, pp. 42-44). 0|23t 7|5 FRE= B
A ATs Tt o R AAohr|Hrt AT HH geh HT Helof grEo] AA|
FEE PSR AAESS HoEnt Al B st HEIL ofg FA| oA
AFERe Fxo|BR, AT JHE AlFole oA 715 At njdd shsat AR
o] B3 WS A 24dloF sk HAE He

npzero 2 gk Avkel ohg AH JHE ZEoA At gjle] WEREER] g1, ¥
& 249 2ddt st YR 2 dats ddHnh 2" Hd)ollA Bx, M= ‘AgaAt
T, ohsAta v, AY Z2 O vlwet obHS Bl FEEEE A
WEIYEIHY, 2026b, pp. 34-45, 51), $A= HEALRA 715 ol NE wAL
o] Z|ERto g2 sidsty| o 21 WeE st RO 5 AA Y} Adstes

o

159



WP P7EAT A298 A3T (2026)

Fg5le] @ @SB, 2026b, p. 70). ol 7l Fr Aek Azte} 8
& e ARE @A St BT 4 G T A9 A B Agstes 4
AE melEth of A e 2 A2 98, A% A%, 43 A% A9 93
ARl ALY T4 ANS AN BF A7 D 5 9ok FAG 258 P A
7 Aok 2ol Y] Waleh A9 WS Pk Ax 12 WA A5Y A9, 5
Qg AR oho] 29 WA o iR e Anshe Y AREE 4T 4 ot
(RHe 9], 2025). Thebd] BAA A9 @7 75 Bagl JRE shio) A dwl
Agste 722 ANSHE BA, A9 J1F%o] BR} ARAe] F 22 A5 )
spy AQuct Ax ot At Skele] $4E 1S B4K0E Sejurt
255 GEEAL FGFRS AW AV A oI B8 BE 7

7 Qg o] B4 EAoME 7
A7t AAF ATE st A T AR 712S YR st SR o] meks
Beket, HAaghe] AF71Ee] Y AWE AT A YztRe] AFst= Fx P
z2 w7 so] gicth. dghd HE AT st A Anl B4 Aol sia Hee
T2 AP9S 2R FAHo] ISlth wbd o] Al 2-E5 Sy o] A3
754do] B mygo] JuAat tlio] wAte] AEA wohe mEst st AgAA of
oA WeTA At Az Fxel gy AR Wl ] dAD w A Ae
Hojz
V. =9
B ATl AWl 2-FEW oA shEAo] Tee] shgdo] 1% 4-8}1 2
2 Aok WAoo HYsty|Ect, %%t 1 17} o 71T 1



jg_ll,
1o
=
=)
o
>
1=}
on, B
K
P
S
™
ol
=1
Ho
_E_l,
ox,
Y
EN
N,
[N
10
oH
X
o
=
1=}
J
)
k]
af>
N

‘T_“
ol
a
X
lo,
o
el
)
o AE
Nk

L
ok
i)
R}
i
Ny
Byl
il
o
Y
rr 2
s M1
)
N
SN
lo oL
0%
m[( il
o% g
i o @
L ¥ op 2
o O oy o o
lo H
FF‘l i)
o - S~
> B
b S
2L o X
® rr
i 9k
A ‘\'1>:
N

A
e
i
B
N
N
re
2,
A
rlr
o=
4>

® 970 Iohe 2EERIA o

cHIek 2 2 A

s

"
_‘Z
ﬁ
rEl
/P
o
j=)
QQ
20
D
o)
3
@
8
N
S
Q
@]
=
N
(e}
S
pu
3
El
Hor
=
o
s
BRIt Mg & B oA to

lo
i)
Fll" olo
R

BN BN
oS

2
s
-0,
=)
o,
rulm ko
2
—Ll
o,

[e]

lo rlo

SHA 73}_ }_, O]-L\_Z]—_J Flg= EMJ){ HT _g_:rL J]_/\}A Tt}
o #Bx a7t A s A SolA HlolelstE T sk
b4 290l 2] WZaH(Ochoa & Worsley, 20165 van Berk et al., 2024),
WA Brb 7150 AH(Webb, 1997 Polikoff, 2012), HAIEE HH o] a4
Ad(Verbert et al., 2014; Schwendimann et al., 2017), WA} dlo|g] Z-83}F 24 oA
T4 (Coburn & Turner, 2011; Mandinach & Gummer, 2016), w2]e} HFA A
(o]@7 ], 2020; Piety, 2019)= ,L—y—u_qOﬂ/\i Zk7F Wz o] TEAfelo 2 nREy]
orr} o|5L sk5Ado| ojd g g &3 1, T, ofE 7]Zo] 9J5) sH5ZA R FAE
o, el ol A0 s, oW AU SRS B AU
o] HollA x-FFusolA aFE= 5—.‘%%‘—1% 71E ot
et7 ek, wsy g, oksAe] HET Ho, wAF EEk 5}
Al 21 £oflA = ojof sh= oh3EAe] oF JEi= olsiE Tart U
0, PIZAAIUE A 712l 71U FURA Srfeleel 1o

2oy ool o o Ao
(e}
r

1L
W,
ofd
El
Ho

Ho T
oZi
N 4
5{?

7F WAL ek WSy 7|, dSE AJE Ay, st A Aol A AAE Sof AT
= A< _H%_Oi—ff—li]-, S5 H O] Fxofet wpsty Wet HEo|ehz SHolA xH 9| 7
T TERE WANE B4 A9E Agits 4Rk HEEA 5HA] o=tk WAL HA
ANE dEsta A= AT A 715 B7IEE o FRE Mo Shs/dHer A1d
IR E AYsks 5579 457 =, ol dAd &4 Holgute g2 s 14
o] Wgks FEs| xzkelr] ojfth= =9](Ochoa & Worsley, 2016; van Berk et al.,

2024), T12]3 wARE] Hloly &-go] wayHyat 7t sHY o|sE Fote AwA T
&2 Q- sith= %Q(Mandmach & Gummer, 2016; Rodriguez—Triana et al., 2018)

161



WSIFH7LAT A294E A3E (2026)

o
= F&E Ao Holsth sta57v syt Bot 7)o 4EE o w
2 oJulE ZE|TH(Webb, 1997; Polikoff, 2012; Black & Wiliam, 2009; Shepard et
al., 2018), 7]xsH AHAE W AF7|Fo] H A5 AFr|Eos AT
CHA] ot 2le] 5o 29 ©hejet dd5nh oAad) Aee 2120259 2o
FF A = T L ol=et 71E W99 ofYS Ttk EoflEe oy wat
ot59] 7|27} He dAe AR, 71Z25H A YAA| Qo d= ol 2]Aghe] A4

/\Ee 2 48 e A B AT PR, o e Fojs A4l 47
7% % Rl A Qat WA 7)Fo] AMEL, 7)E 2 A AQART AduwA
2] oJ8 S L T4 AfleE GAN] Ae 2oh FARG, ol 25
; 25 A ©3] 4 H8Ee o] ohal, wah 471717

A 47 Aolo F7H4 Az B9z Aelnlshe 4 e HolErt B¢ o
B A5eket 40 A o ﬂ%z} Boehs Zueld 2de] o An

weh Mo ox Lok
o

ol "W} ArhH(Verbert et al., 2014 Schwendlmann et al 2017).
Uolrh A9l gset A4 F8o] v AolA A9 ASe S ALS 9T @
5 ARolaA SA0] £ BT ALY AR2E 42 4 UK Cobum & Turer,
2011; ol@7 9, 2020; Piety, 2019). Aefe 912025)l M= sPdel 8145 2 A1
48 HRPAAES 4 45 5o AR Y51 lol, Yol AR B Y
7} ol 2 s} AW A kel AL 45 4 019 4
225 4E Feae HolZt 2% /)29 52
4 skl Ymshellat 914 ok, TAF A AHe] 15, BT A
I}, ook AR AT A4 RsAT 1E e, A9 7)) ARy
Wl 24l 9hee A
oVge] Are 255 shaid Ao el Loln LRI B2 75T Bl
dlofe 9 2 Yxf=9] A4, =
44 AAE A 1T oVt S HolEth 4 wsad =
taetgolA shsdlold, B7Hed, naetsAts, Hd = A9 mdo] ARE
+OP7ﬂ ol i HEE Z-Feiet whebA ns3y 24
A molle 7 Aeo gaAE ofyet ZE 7+ WA, ¥ Amete] A4 7HsA,
&g 2o wE s HAAE A AAY 2art Sl %"Hoﬂ/ﬂE Al HAE w52}
= WetoA ShEHlolHE 55 801, I, £4, #d A or FXof6hl, sy

d

d

31"

re,
o,
Ry L
_>,:
1o 4
ra
Mo
a2
rel
i
lo
RS
10,
_O|L
¢
in's
o
ol
ul i
_?15
=
A

162



4 BEAAC QA ATt o]l A1 dHARA 9|, 2025). Wil B8
22 FAMoR TESSR Ao] ket 7]zl HolE, Aw, 44 FET A9 B
2 W v o ojuj7l AEA) AAEI old on)} oFsEEAS F Belshe

olet. B3] % 7|28 FHoR satolHet AARE AdsiY o] ojele
A 4 2902 olo] FH= dA THs Aol ok 4 AT, FAlo] L&t

oHeFet Zaet Wizto] B4 Ay A FAof oA S48 += o
2 255 SR AlAelAE T 7 A, ARst HE FE0 dF 21, 8

efol] Hlo] Aoty B

Bl
>
1o
R
Bl
%,
rlo
>,
[>
it}
o,
)
2
:cljl:
o
- N\
sk
N,
o £
ko
b
N
N,
o
9,
v
&
1T
%
Y,
=]
i
o
Ko 032
N
e,
o
!

Az ks Aol e Ay} 715 FgS wAlA A7FskAY, AR 71Alekd 2
TR Fhcke 277 Holde & "ot miAe R, 255 SEaAelA A

Al, A 782 AAm0] FHT} HEtH o] Q] Ayt WA Wt HHo| 37
Th(Friesen, 2004; Tavakoli et al., 2021). whetA] BAME w4shsatde

S5 QoA e 7Hsstal vl st Al o2 FE|Elojof ot 2kg AL}
50| 87 A= E= A7 A52 A g9 oA 2AE FEE|ofof gt}
T= 7P ExY &l A EA%HE V)5 R E AT ©F
o, SEATFA= AA AHE el gt AEH HE, e 255 EE
o] vl 2 71| tf-got= AARA S dE 2get Bart Qlok A
17go] =R O] AA| AHE HHAME Yeh=
A7t sh5T

g
= o =
Ao AFSH WYL 57

o

mot N, B 22 jo Moo po 1o
1o i

tu rle oo e HJo B2 KT oal rlo
e

N

o, 1=

et JU XN g
o, _lIZi A

o s

fl

ol

ro

ol

[}

£

oli

o,

L

)

il

()

=D

=1

>

1

ol

W,

El

Ho

o,

1o

)

o & XN H x
re
re

1 -+

ol <
ol

K X

o, Hl

rN

rol

)

N

N,

)

-

EN

2

r\l

Huo @

N

=
Mo
>,
S~
)
nx
N2
M o A2
N,
or
o,
i)
21,
e
o
ol
o
2
>,
El JB
4 2
i)
il
_IEI
0]
1o
KT
I
=
Ho
i)
o

of ok
R}
e
ol
i
):éll‘
o
2
o i my o

BN
o
L2 o

o 2
N

oo N
1o

=L



WEIB7HAT A29E A3T (2026)

P Ak 210l Al

=0

A AHME FY

SEAH
ShEHE

b A7) 2 gRs a7t a7

Aot 5

Agtoz H7|HTH A2 o2 g7 %

Hefo g FAS}

ol

o

=K
<|n
Tor
El
o
Tor

elif

S

on!

gl 714

)

164



ey
WS (2022). A|1A}F 71%251 BA F94A121(2023~2027). S5
GRS

&3
WSE(2023). A" 7|5 2854 e
%388 B W8 AI210775 (2025. 11. 11, P70, 2026. 5. 12. A13).
A, dd=r (2021). 7125 Ae-H A 0] dght tieh: =7t 7|25k HA]
uhak Aot WSHH, 48, 230-269.
Agel, ¥, fruh, ol &3t o] gE, 284, 21493], 2107 (2025). SHEH|olH
AR A A 71E AA S FA0R (7 E AL CR 2025-01). Sk

o
do

de2, o4, 7ok, ARG, B2, ol@7, 494 (2025). st Adidetg el
1289 4 3 AE (1) (IFEI RRI 2025-1). =834 57,

, T2, AP, 29 E (2023). =Wl HAE wpSts oA 9 Sk it

AAA =& 1z 3] oﬂm‘ﬁ 39(2), 595-638.

Az 03‘, 7oL, 2, AAE, 2R (2023). 2022 WA 2-LTA

Z M A@F(1) (AFHE 3 CRI 2023-7). -3 H 71,

old7, g%k oA, &3] (2020). T5A ] 2] oot ARt et 25

ot WARS] Q1A WA Rur]o{ AL, 26(1), 157-181.

2022). sk5AF dlolE 715t BEE oA o] tigt 258w

238, 38(1) 37-67.

r
O.l OR

|59t 7] x5t Ah-RA AA-0] i e k& AW

AFE T CRI 2024-8). TS| g7He.
HAE, At AAD, eAY, §27, 2EA (2025). 2022 AR nSHA o
Zliﬁﬁ A7 7H‘=‘a* AT(I) (A7LET CRI 2025-5). S w874 B 719,

Az, A3, ZM%‘, T4, Ziﬁ?é SH=d (2024). 2022 A mL&IA O wE
(
_]

165



WS 7IAT A298 AIBE (2026)

=S H 7MY (2026ba). F7P71 SRR HEE nAHFHAL v,
B 7H (2026db). 7P| 2 A EE FAWAL vl
=S MY (2026ac). F7P7|2e A UEE HoAt o,
=S H 7 (2026cd). F717] 2 A A2E MY Hiw.
=S (20260). TV |2 A Y EE ShEX|dHTRY R,

Baker, R. S., & Inventado, P. S. (2014). Educational data mining and learning
analytics. In J. A. Larusson & B. White (Eds.), Learning analytics: From research
to practice (pp. 61-75). Springer.

Black, P., & Wiliam, D. (2009). Developing the theory of formative assessment.
Educational Assessment, Evaluation and Accountability, 21(1), 5-31.

Blikstein, P., & Worsley, M. (2016). Multimodal learning analytics and education data
mining: Using computational technologies to measure complex learning tasks.
Journal of Learning Analytics, 32), 220-238.

Bodily, R., & Verbert, K. (2017). Review of research on student—facing learning
analytics dashboards and educational recommender systems. /EEE Transactions
on Learning Technologies, 10(4), 405-418.

Chatti, M. A., Dyckhoff, A. L., Schroeder, U., & Thiis, H. (2012). A reference model
for learning analytics. /nternational Journal of Technology Enhanced Learning,
4(5/6), 318-331.

Clow, D. (2012). The learning analytics cycle: Closing the loop effectively. In
Proceedings of the Znd International Conference on Learning Analytics and
Knowledge (pp. 134-138). ACM.

Coburn, C. E., & Turner, E. O. (2011). Research on data use: A framework and
analysis. Measurement: Interdisciplinary Research & Perspective, X4), 173-206.

Datnow, A., & Hubbard, L. (2016). Teacher capacity for and beliefs about
data—driven decision making: A literature review of international research.
Journal of Fducational Change, 171), 7-28.

Du, X., Yang, J., Shelton, B. E., Hung, J. L., & Zhang, M. (2021). A systematic
meta—review and analysis of learning analytics research. Behaviour & Information
Technology, 4X1), 49-62.

166



Eradze, M., Rodriguez—Triana, M. J., & Laanpere, M. (2017). Semantically annotated
lesson observation data in learning analytics datasets: A reference model.
Interaction Design and Architecture(s) Journal, 33, 75-91.

Eradze, M., Rodriguez—Triana, M. J., Milikic, N., Laanpere, M., & Tammets, K.
(2020). Contextualising learning analytics with classroom observations: A case
study. /nteraction Design and Architecture(s) Journal, 44, 71-95.

Ferguson, R. (2012). Learning analytics: Drivers, developments and challenges.
International Journal of Technology Enhanced Learning, 45/6), 304-317.

Friesen, N. (2004). Three objections to learning objects and e—learning standards. In
R. McGreal (Ed.), Online education using learning objects (pp. 59-70).
RoutledgeFalmer.

Greller, W., & Drachsler, H. (2012). Translating learning into numbers: A generic
framework for learning analytics. FEducational Technology & Society, 1X3),
42-57.

Holstein, K., McLaren, B. M., & Aleven, V. (2019). Co—designing a real-time
classroom orchestration tool to support teacher—Al complementarity. Journal of
Learning Analytics, 62), 27-52.

Ifenthaler, D., & Yau, J. Y. K. (2020). Utilising learning analytics to support study
success in higher education: A systematic review. FEducational Technology
Research and Development, 684), 1961-1990.

Jivet, 1., Scheffel, M., Specht, M., & Drachsler, H. (2018). License to evaluate:
Preparing learning analytics dashboards for educational practice. In Proceedings of
the 8th International Conference on Learning Analytics and Knowledge (pp.
31-40). ACM.

Jivet, 1., Scheffel, M., Schmitz, M., Robbers, S., Specht, M., & Drachsler, H. (2020).
From students with love: An empirical study on learner goals, self-regulated
learning and sense—making of learning analytics in higher education. 7he Internet
and Higher Education, 47, 100758.

Long, P., & Siemens, G. (2011). Penetrating the fog: Analytics in learning and
education. EDUCAUSE Review, 46(5), 31-40.

Mandinach, E. B., & Gummer, E. S. (2016). Data literacy for educators: Making it

167



WS 7IAT A298 AIBE (2026)

count in teacher preparation and practice. Teachers College Press.

Marsh, J. A., Pane, J. F., & Hamilton, L. S. (2006). Making sense of data—driven
decision making in education: Evidence from recent RAND research. RAND
Corporation.

Martinez—Maldonado, R. (2019). 'T spent more time with that team": Making spatial
pedagogy visible using positioning data. In Proceedings of the 9th International
Conference on Learning Analytics and Knowledge (pp. 21-25). ACM.

Martone, A., & Sireci, S. G. (2009). Evaluating alignment between curriculum,
assessment, and instruction. Review of Educational Research, 794), 1332—-1361.

Matcha, W., Uzir, N. A., GaSevi¢, D., & Pardo, A. (2020). A systematic review of
empirical studies on learning analytics dashboards: A self-regulated learning
perspective. [EEF Transactions on Learning Technologies, 132), 226-245.

Ochoa, X., & Worsley, M. (2016). Editorial: Augmenting learning analytics with
multimodal sensory data. Journal of Learning Analytics, 32), 213-219.

Paolucci, C., Vancini, S., Bex, R. T., II, Cavanaugh, C., Salama, C., & de Araujo, Z.
(2024). A review of learning analytics opportunities and challenges for K-12
education. Heliyon, 10X4), e25767.

Papamitsiou, Z., & Economides, A. A. (2014). Learning analytics and educational data
mining in practice: A systematic literature review of empirical evidence.
Educational Technology & Society, 174), 49-64.

Piety, P. J. (2019). Components, infrastructures, and capacity: The quest for the
impact of actionable data use on P—20 educator practice. Review of Research in
Education, 431), 394-421.

Polikoff, M. S. (2012). Instructional alignment under No Child Left Behind. American
Journal of Education, 11&3), 341-368.

Porter, A. C. (2002). Measuring the content of instruction: Uses in research and
practice. Educational Researcher, 31(7), 3—-14.

Prieto, L. P., Rodriguez—Triana, M. ]., Martinez—Maldonado, R., Dimitriadis, Y., &
GaSevi¢, D. (2019). Orchestrating learning analytics (OrLA): Supporting
inter—stakeholder communication about adoption of learning analytics at the

classroom level. Australasian Journal of Educational Technology, 354), 14-33.

168



Rodriguez—Triana, M. ]., Prieto, L. P., Martinez—Moneés, A., Asensio—Pérez, J. 1., &
Dimitriadis, Y. (2018). The teacher in the loop: Customizing multimodal learning
analytics for blended learning. In Proceedings of the 8th International Conference
on Learning Analytics and Knowledge (pp. 417-426). ACM.

Rubel, A., & Jones, K. M. L. (2016). Student privacy in learning analytics: An
information ethics perspective. The Information Society, 3X2), 143-159.

Schildkamp, K., Poortman, C. L., & Handelzalts, A. (2016). Data teams for school
improvement. School Eftectiveness and School Improvement, 2A2), 228-254.

Schwendimann, B. A., Rodriguez—Triana, M. ]., Vozniuk, A., Prieto, L. P., Boroujeni,
M. S., Holzer, A., Gillet, D., & Dillenbourg, P. (2017). Perceiving learning at a
glance: A systematic literature review of learning dashboard research. [EEE
Transactions on Learning Technologies, 1X1), 30—41.

Shepard, L. A., Penuel, W. R., & Pellegrino, J. W. (2018). Using learning and
motivation theories to coherently link formative assessment, grading practices, and
large—scale assessment. FEducational Measurement: Issues and Practice, 371),
21-34.

Siemens, G. (2013). Learning analytics: The emergence of a discipline. American
Behavioral Scientist, 57/10), 1380-1400.

Siemens, G., & Baker, R. S. J. d. (2012). Learning analytics and educational data
mining: Towards communication and collaboration. In Proceedings of the Znd
International Conference on Learning Analytics and Knowledge (pp. 252-254).
ACM.

Suthers, D., & Verbert, K. (2013). Learning analytics as a 'middle space”. In
Proceedings of the 3rd International Conference on Learning Analytics and
Knowledge (pp. 1-4). ACM.

Tavakoli, M., Elias, M., Kismihok, G., & Auer, S. (2021). Quality prediction of open
educational resources: A metadata—based approach. International Jjournal of
Educational Technology in Higher Education, 18, 29.

van Berk, B., Kroehne, U., & Dignath, C. (2024). On the right track: Decoding
self-regulated learning in young students’ log data with the digital train track
task. Frontiers in Education, 9. 1388202.

169



WS 7IAT A298 AIBE (2026)

van Leeuwen, A., Rummel, N., & van Gog, T. (2019). What information should
CSCL teacher dashboards provide to help teachers interpret CSCL situations?
International Journal of Computer—Supported Collaborative Learning, 143),
261-2809.

Verbert, K., Govaerts, S., Duval, E., Santos, ]. L., Van Assche, F., Parra, G., & Klerkx,
J. (2014). Learning dashboards: An overview and future research opportunities.
Personal and Ubiquitous Computing, 186), 1499-1514.

Viberg, O., Hatakka, M., Bilter, O., & Mavroudi, A. (2018). The current landscape of
learning analytics in higher education. Computers in Human Behavior, 89,
98-110.

Webb, N. L. (1997). Criteria for alignment of expectations and assessments in
mathematics and science education. Council of Chief State School Officers.

Wise, A. F., & Jung, Y. (2019). Teaching with analytics: Towards a situated model of
instructional decision—making. Journal of Learning Analytics, 6(2), 53—69.

Xhakaj, F., Aleven, V., & McLaren, B. M. (2017). Effects of a teacher dashboard for
an intelligent tutoring system on teacher knowledge, lesson planning, lessons and
student learning. In A. André, R. Baker, X. Hu, M. M. T. Rodrigo, & B. du
Boulay (Eds.), Artificial intelligence in education (pp. 315-329). Springer.

Yang, K. B., Borchers, C., Falhs, A.—C., Echeverria, V., Karumbaiah, S., Rummel, N,
& Aleven, V. (2024). Leveraging multimodal classroom data for teacher
reflection: Teachers’ preferences, practices, and privacy considerations. In R.
Ferreira Mello, N. Rummel, 1. Jivet, G. Pishtari, & J. A. Ruipérez Valiente (Eds.),
Technology enhanced learning for inclusive and equitable quality education: 19th
European Conference on Technology Enhanced Learning, EC-TEL 2024, Krems,
Austria, September 16-20, 2024, Proceedings, Part I (Lecture Notes in Computer
Science, Vol. 15159, pp. 498-511). Springer.

Zeide, E. (2017). Unpacking student privacy. In C. Lang, G. Siemens, A. Wise, & D.
Gasevi¢ (Eds.), Handbook of learning analytics (pp. 327-335). Society for

Learning Analytics Research.

=284 1 2026.7.2. /| £HET4 1 2026.7.30. / AMEL! 1 2026.8.11.

170



ABSTRACT

Exploring Structural Tensions in Learning Analytics Practice
in K-12 Education: A Focus on the National Basic
Academic Skills Support Portal

Hyunkyung Lee
Associate Research Fellow, Korea Institute of Curriculum and Evaluation

Although learning analytics is increasingly adopted in K-12 education, the
structural  tensions arising between its functional requirements and K-12
implementation conditions remain underexamined. This study identified such
tensions through a literature review and analyzed how they were manifested in the
National Basic Academic Skills Support Portal, a case in which multiple K-12
implementation conditions are manifested in a concentrated and interconnected form.
Portal functions were organized into functional meaning units based on educational
tasks and information flows. Four tensions were identified: structuring learning
information versus preserving instructional context; common curriculum—based
reference criteria versus contextualized learning—support decisions; role—based
information differentiation versus interpretive consistency and learner protection; and
support feedback versus accountability use. In the portal, these tensions were
manifested through the entry of offline assessment results, instructional and growth
records, and teacher judgments; instructional planning based on minimum
achievement standards and searches for learning—support resources by reference
standard and domain; role=specific reporting; and links to learning resources,
assessment tools, support programs, and school—based professional support. The
findings suggest that K-12 learning analytics should be configured as a practice that
coordinates curriculum reference structures, learner development and protection, and
school implementation systems, including teachers’ professional judgment, across

collection, analysis, reporting, and intervention.

Key Words. learning analytics, structural tensions, learning data, K-12 education, National Basic
Academic Skills Support Portal, basic academic skills, data—based instructional and learning support
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