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el AL Uepton, Fe|oA= 47 49| BlFo] vlsstal, B7F Y (MY Hik), ' 715t
15 s B4 9] FAE AEA 543 FAA. AA, FUolAE learning, data, time, TFe]of|A=
student, process, performance’} EEE& AZok= £ 7|9EXT E5] FUYo| A& learning,
=20l A= student”t EF 7F 11UsHA A5t S48 HX7t =T o] & Sl ZEA|A ol E
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A-SIYP7IAT A27d A% (2024)

SHAgo] A Aol FS 1 312 IS oldioh= A2 S 1A H BT P YFH =S ohot
ok Aol Fasttt. o|9k IAste] FHAE JHE wSIYS Bl Y 5 =
ATt 2015 71 w8IA ol 7|22 A3t FA Bk} thv] = 38 4 H7HE mste] we
oHl A3 Fotal Qs A0 YERtaL, 2022 734 WSyl A= sH89] BAIGNE E AkaLe] 2t
%, T3 IS HAoks B7FE dEoka ATHaS%, 2017, 255, 2020; 923, 2022). 718
U ol2fgt s okl MES 8%t Aokl L, vl w80 B Hhstths HoflA g us
@Gl 24 4 B7F iAol P H o= AT F Tt THFEY, HaH, 2024).

F 2l S50l HHSIEHA SY4FH T Bt tlEo] 9] EAIGKE 12 olsfistr]
S AFH 719 AARS] B7E A A 7E A= 2L QItHFang & Ying, 2020). FFE 719 A= A1
W7t $£3017] ojg I A FEE AT 4= UL, o]9 2 ZEAA dlojelof] gt o]
E7)0l| FERMT Qlek. T Fof HE7HE2 AFE 7|8 HARE ol 348 Brtel HRE AR &
A3} 314 9] 7HsA3S Gol& 4= Qlo] AHA|h B7He] Al Oﬂiz_%z* ﬂi 71 ‘E&E}(%i*éﬂ, %750},
2023; 325 2022). TEAS] EA1E I ©

0]
T AR

doZi

w3t 299 Y| YL etst W 5 S A 4T Bt Howso] wasic = e m 4
A Fol 208 ZRAL g2 A BANE GFL ST BAT 5 Ak AL W7t

Az 7Fsgol €= Aol HAF, 2023).
5 2ol A dlolH &8} Akm 242 M9 54 et oh5< A5kt %ﬁﬁi K
Holot. 2lZole w53 sy ARE o o] olsis] Y3 Z2AA HlojEE S1t vt
o] 2 3H AL ATHEA, 2013: ]2, 2016: 284 9, 2013). I = F= LMS% Rl
A9 ok IS Aeletal PSS ok AR 43 dlS, wehsE JAdskeT ZRAA
tlolEE &8sk AATHA DS 2, 2016). ZEA|A Hlo[HE L83t sH5A1Y] 5719 1A A 7}
W5 Fof A7E FAK LR A F7FBIAL UK 23], 2022). o|e Tsto] =
g 8 =0l tiet #749] o, HAte] Bfgatef walo] 9, ol ot
SAHY Ao B3 Brax|o] £4, 8shke A7 S7FkL Atk(el4:Eh 2019; Kyllonen &
Zu, 2016).
019}7*01 U] Z2AA Eo]E of tigt ws- Foke] BAdo] EokA| AL Yol okl A F
F A EJEE 24510 A PSS AT E A7 T 1S EololA ZEAA HolHE %%
3 AT "% /33 w2o] 8ol uhet 27 Z2A|A glolE Bsto] E Suie] A
P2 vl ZABIL $5 7S AT ool ofet WS AIAE LaTt Sl
2 Aol E 22 A7 T A0l =2 28 e EYR AR Au|dEY 24 EEof
of LA ElolE ﬂ:rl TS AW EIAL . o2t A 7TH2 AR Sl Wol /Y2
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BAE vlo]dS BEA Fhe] HeAA dols AT FF B4

A3o] glof 2 ARRlst ool A= At 5F BA0l F= Z-8H L AT, 2021; HEY,
287, 2024). & AFoIM = 53] IAFE BAIA U] AT T2 Bl A5t =ik =
QjollA o] Sl AT FAIE 4 wefslal A+ FAIE EJE Wl S AuEomA I
T FoFe] A7 T AARE AABILAL st o€ S5l ASrE 71N AAtE Al
A2 ElolE7} i Zofoll A ofmet A FAZ B-EH L A AHE, 2022 1% 253
A 7zl Qe oo EAIsHE Il Higt 1A 3 H 3 S BUker BE AR B
AAsk=Hl 7124185 28 o U2 AR 7[HiE) ol & A9 #Al= v Zt

A7 A 1. Z2A|I2 glolg d7-2 4 7| 9=t Eo2 FolA7R

A7 A 2. Z2A|2 Flol A7) EXE W) P2 o

AT 241 3. ZEA|IA HlolE 2] EXE dlY 7| Y=o AT Al ofmk

II. |27 wH

1. ZRE 714t ZAKComputer Based Assessment)

AFE 715 Ak Y B 3 e A 2o AFE AARE B9 o|FolA = BUME
oJu)gitt, o= 221l shgo] HEsl ol whet et HE Hrket EAlsE
S HE 7|9 FARR A QUe} tit R B2 T2 oA FRE ZIRF B7He] S84 <l
Aokl A2 0 & frh AA|E Hekshs A0 A=t Sl AT B 5
SAAZ 5] sl ofst= =A SAAFE B71R1 PISALE TIMSS7F 2¥2F A8l 719k HAE
£ AgE]o] Y=L Ut} PISAE= 20159 E AFE 7I5F AAPE AH =4E 91, TIMSSE
20239 HE Y=o} Yokl et HFH 7|9 A= SF Y Foll Z2AA glolHE 4T
& k= A3o] ItHOranje et al., 2017). ©19}F Zo] AFH 719 AAbs EAIS122 S87d0] &
Zg] o2t == gloH, FANES AL olsieta sidst=d 8= 1Y A 58S
Totsh=t] SasIHEHF 2, 2014).
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2. T2MA H|0|E{(process data)

o]
=

Z2A|A glojels B2 9u|2E YA E 7|77t 718 4= Y= EE HolEE 9ulsta, ojuf =
A A glolE= 21 HlolE|(log data)2A] YAE AlARIT DY 2} ASA-go] tigt Al 715
AREA}F = A 7L A4S o|HIE 9] EFIABI o] T (Jiang et al., 2021), AFFE 7]5F HALZ ¥
7Fol= IHgollA e e FEE uSthR A, 2023; Provasnik, 2021). F-2 <JH|ofA
IZAA glolE = EAISE IgolA 715H SEAY A& B8-S vttt A Al (action
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sequence)E U[gtt}. LEA|A HlolEl= shhe] Bl A FAIsHE 27go] thE Hrtoll A= 2t
glo|&j7} & 4= qlo] A A A 9lof| T 3to] Itk Bergner & Davier, 2019; Levy 2020). A A
HAEA Q| ZEA|A Ho]E = B AR} A 7|EH &Y 49 dlo|E o] 1L B7} 3ol thgk &
d 2 vhdst= A4 HlolHE A4, HIIAA A 25 ¥Hdstal = A0 kst
(Provasnik, 2021; Zhan & Qiao, 2022). & ﬂ:rloﬂ/ﬂL 2 tolE Y A AJEA

oz A 9] ZZAA HolE & 7iES Aol

II. 97 4

HI

o Ty
AtoA s ZEAA ol Tt I Q] A 53 AT EY] 9J5f Sk A FHE AH|A
(RISSM HAE U] S| FEE A6, 2 AFolAs WS Yr|EA Q] ZEA|A TlolE
£ AYstaloy, thE AollA F2 Qu|EA] 271 HlolBef fLiEsto] ARgStAY, 1A 8 7
Eof @& glo]gof gk Ho| HhE 4= 7] Hizoll, A S Aol QlojA] ‘Z=A|A HlojH
(process data)' @} ‘271 dlo]E{(log data)’, ‘24 A (action sequence) & 7| Y=2 FHA5}0]
T =22 A6 ofuf, AM A[EAE 3T 7| HER ]??]_—Z_]_—\Q__ 9] =Zo| gl7] fZoll =<
AT 5T HlE Yol ol 2404 AlQlstltt. Tl A= SIS AHKCD) SR = A7
=3 WSS} Fopoll A U7 =i 741, =9l= SSCI= vXH% k&4 5 W55t Fopoll A W =
T 3470] AAE| . o] FollA FAI} BRo| gl =ittt Y& 250 fle A= At HE
Ao g U 469, =2] 20Ho] A+ o= AA6IL, U] A+ 5 Hlusty] HsiA Zt
=0 P 25S B4 S8l AT =29 AEE v (B DI Z2oh S =%
9] process data®} log data®] 7| 9EE A =S ZF AR FLESI] TSk A= (17
1], [ 2]k 2ot = A9 %, process datalth log dataE 7| HERE T B2 A7} o|F
OfA I AU, FZo|= FA FTIol= FAIQI AL E wetH. =9 A9 Ffoll= process
data®tlog data® W7HH =5-2] = H|5:3t 50| F|2of|= process datag 7|¥EE T =&
o] Z7lstal Sl= AL E HRlt,
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E 1) 24 oY

2 =2 29| =2 -
= Process data Log data Process data Log data -(I;H)
==(H) HIE%) == HZ%) ==20H HE(%) ==01) HIE(%)

~2009 0 0.0% 3 7.5% 0 0.0% 1 9.1% 4

2010~2014 0 0.0% 4 10.0% 1 9.1% 2 18.2% 7

2015~2019 2 33.3% 11 27.5% 2 18.2% 2 18.2% 17

2020~2024 4 66.7% 22 55.0% 8 72.7% 4 36.4% 38

A 6 100.0% 40 100.0% 1 100.0% 9 81.8% 66
—e—processdata ++@-log data —e—process data @+ log dota

~2010 2011~2014 2015~2019 2020~2024 ~2010 2011~2014 2015~2019 2020~2024

(23 1] 24 2y =2 4 (23 2] 29 Yy =2 4+

2. 87

11

2 A= ZEAA HolH AT 5T w45H ] HsiA gl AER Y-S AAISHIME 7|HEE
o] HIE BAokal, B4 Y o]l F- 3T E oJu|sk= 75A|Ql TF-IDF(Term Frequency-Inverse
Document Frequency)E &-8sfo] Exrdd] 9 golg|E A|Z3ksIqith B4o= NetMiner
4.0 program= A&SFITL, 7]E ARt A AAIE E40fl= SPSS 27.0 for windowE ARE-St
Art.

7t O FX{2|

£ Ao A= gk AT FE AEIARISS)Ol HAE eH&A] T ZEAA HlolE(process data)
o} ‘27 dlo]E|(log data) & 7| EE A =70] GE 22 FAoto] A E A6t 8
2Ento|ol| A Ax ] 3782 5 o] oy 9] gl 24 At UehA] s AP
Aot AR A oA 71 S 80t al T 4= k. BA A HARE FE51H, 2u] #40] o]
2l 124} ol & ALt fARRE Q]9 Thoj= B0l =, 38 §ol= ERPAIR A2joto] A
o] B4 A] o BAIR B = A] =g A Ao, FALo], A|Qjo] AbdE Aot AA 2 stHrHFH A
&, 7454, 2022). o1& EHE TF-IDF2} N-gram< AR&5te] 7| E5 F5513] 01, 2 AFofA
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]=J

£ E3EAL A Alof] F o], Al @oi7t §A 5ol BAIE B 3ot Ao APHS Aot
OB Z n-gram B LESHITHL £ 4= Qlot T3, W2 BAI0IA] WHEH 02 AR = ¢

oIt o] Mgk HHE7] o7 7| Wi&of TF-IDF %to] 0.1 0|49l whojul &3}o] HAjof 28519
o}, olul TF Zh2 4] U5 do]o] &3 LS RE do]o] 3 3147 Yiro] A3t téEH =,

DF& 271 418ts 5ol AF& 522 TFQFIDF QIAMS &3t TF-IDF 7FeA= A4she Zloz 7h5
gk 5= Q1S Zotie] 2], AgHE, 2009). +olE(2017)2] AFoM = A Zo] Ajo|= whAyst 4
e G 4| Asf Ftste TF-IDFE &8sk it} & Ao H#ske TF-IDF
S FAksto] AAIsTE. i ©oi7t ZF A0 A 7HA]= 2429 TF-IDF 7H$A] 3k 25 Bfeh
TE-IDF 7}&X% tholo] 2 T 2 1§73 4= 9l v| & A7} 7153k |18 Br71Ect TF-IDF
A7t 22508 9ol FRL7t w1 R V|PER 2T £ °‘E}(O ol Agd, 2022; 2
o}, 8¢, 2024). TF-IDF 7FeA1E T2 (524] 1)} 2ol 453 4= Qltt. TF-IDF+= TR} IDF
o] Fo2 #HHM, Th= ol i7hHA LA oA 54 dh= Wl s jol —XPOP HE o9 & U
FolH, IDF&= A 419 & ©of i TR FA1 9] £2 e #tofl logE F3t gholtt. & A
A AFE3E sumTF-IDF= 7HE #4104 =& ©of i9] 718 TF-IDF gt ¥oto] Tof iof gt A
A Ao A9 TF-IDF gk 2Ju]gtct

.

rQ

“FA D

A 1/] e
ol 5 E =49

B4 jolA gl 7HE 4 3
i) T A oA A R ol el 5+

Lt ET{DEAE

HAEntold 7| F ESHAG2 Hgt IAERRE £ol0l= 8% EY E= FAE o}
W= 7o, #E5A7} 2t Egof Ihd 52 5 AA|ste] B4Rt = HofA T84 1) A}o]
7F Stk T3, EYEEHE A HeEA EXE 9] FE517] fiZo] o|&4 i1} W&aH o]
Eo| FiHkalzjojo} gttt A tElEd & (Latent Dirichlet Allocation, LDA) €118|&S &8
S EGHEY HEE B9 o A4o] QoA 0= o|Fofx|A|qt, ARS]Hel Fof lAEmtoly Ao
A @A7IR] 74 o] -85 JITHRALE, 2021). 24 W ©olE X|4agte] Ego] dgstiA 7}
T AL 49 doj5o] B EY) £33 FEZ =ole Y FEZ 7o s UL E =3

715, 2020). =59 ETof Hisf A71E R ZF A7 FAF S S ”ﬂ%iL AAE oA 2
Ag AR EXE v]5o] AlZtel| mhE #3} S0 ”ﬂ% 7;1; A 55E Wt 2
Fo]al, s2| o] Alztel| mhet oA HSfst=AE wetd 4= (Y %‘“J 2020). L 23, #

AR R o) 87 74, §o2 U o) 47 742 228 49
ol 3} A = ¥S1E metsArkeEe, 144, 2019)

lilﬁN
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Ct. 2oa2Y 24

2 dFA= F8 7I9E 1Y BAE meletaat gudZdY B4 (Semantic Network
Analysis, SNA)Z 285131t oli= ©ol9] A2 F4E EEsto], gt dojof A€ doi7t B
$E 1 do]9] FAo] A1 s EA A Fa3 o] 2 SASITHTE, o]olE, A4, 2020;
QA9 2017; AU, 2018; HA%, A3 2020). YIEYD B4 Wst oF9] @) AE do]Ejo]
A A QfnlRe} 7195 1 BAA &8-S et 5= 7] diizoll AR olgrof] thgt HlHlolE
U GIAEColBE #A6taAt sk BA 0 R S-EEI ITHATA 9, 2020; 483, L,
2019; 0]41%, 2018). & Aol EEd 7|YEE 7|He s EXE 8 7|90 tigh S4449
=919} AZtslet Aakg AAlska

1. 7IE &= % Uk 24

2 479 At Z2A2 HlolE el 2 HolHE 7|HER Wk SUe] == 5 6610l
o =Y =2 46O BAE FE01] =& E Tol= 68971FeH, AATE T HF =eE @
o= F 6397, =] = 20H M =& Tol= 4247002, A EE S3f 25 39371 Toi7t
FEH A 27 o9 Rl 7% 919} TF-IDF 7|& <95 el 23 = (E ) (- )T 2
ok A9 20071 71 91=E &350 9= SRR ARt e (39 3, [ 4]9F Zoth

(H 2) =4 a9 =0 &9

tHol =49 TF-IDFE &t T =2
o Hie o HiE &l TF-IDF o TF-IDF
1 student 180 M1 LMS 30 |1 course 460 M LMS 4.01
2 learning 126 12 group 30 |2 achievement 4.52 12 group 4.0
3 data 63 13 character 29 |3 activity 445 13  purpose 4.00
4 course 53 14 type 28 |4 time 435 14  system 3.98
5 time 53 15 difference 26 |5 model 424 15 design 3.93
6 log data 52 16 variable 26 |6 variable 414 16 response  3.90
7 achievement 48 17 number 25 |7 difference  4.12 17 environment 3.87
8 activity 43 18 behavior 24 |8 character 411 18  number 3.87
9 system 37 19  design 24 |9 semester 4.05 19 type 3.86
10 model 33 20 purpose 24 110  behavior 4.04 20 university  3.82
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Yskmp ediction
I performance s
week ?’eegachlevementmm

‘‘‘‘‘ ess response
i » purpose .e}(’h"e'."e';;‘gd 4

hndmg uuuuu t tutor el e q ality
half add‘“on ”e\etlule stra

He(ﬂuﬁ“d r L \ ( \5 on
tool uiz
n‘"““a?e“r"‘ 2 evaluation Partlc'pamd|fference con(en\
variable term category\(em og uasslmauon spec ntactservice
eleaming™ rber mms course butcome Group etwo k

surve obot
leveld order M. bese SRSV SySt e
1 impactpattern t t g egu
o Seme ster S |
Cad

..... factor

experlence p Iea rnlng
“activity it

relat hip
8 awor LMsdlremon

nt
’csearchcreﬂed state gchool
vvvvv ess  interaction literature

psp  order
spplcation
program pelaton P2

(O3 3] HiE7|H ES2HRE (O3 4] TF-IDF7|dt fIEZ2RE

A, A AelA DA =S eE AHiFor Wol 3T @ol: student(180),
learning(126), data(63), course(53), time(53), log data(52), achievement(48), activity(43),
system(37), model(33) 52 2ottt s ak59] 719 WlE 47t thE dojskt go| 35}

UL, T2 2 817, Ak, =11 HolE|et 22 Hlo|H & &3t A, 9] AJF et Esol A
= ZH= A7t Eol o] R0 1L QIiH.

TF-IDFE &% @09 F8% <98 AME 23 course(4.60), achievement(4.52),
activity(4.45), time(4.35), model(4.24), variable(4.14), difference(4.12), character(4.11),
semester(4.05), behavior(4.04) 5°] 1/‘rE’r"H’% W40} H] W 5lo] model, semester, response,
environment, university2] 7|HE7t 4 £2 53 Ho] EXJoltt. ol AHE ETiE A
HEH T AFoAs Z2AA Eﬂ"]ﬁﬂ' TS| W57 ¢ 5 15050 sigshs tiehe] Al
& gHgofl Tilo] Bz, 7], 7ol S| ohy R AFE S welolat B Wi Hol
£ ZA0= gehdr,

UhO & 9] A9 Axt= (H 3)ot Zon, 77t dholof ¥l 7|& <919} TF-IDF 7|& <9&
UEHATE 391 2007 7| HEE FE0t0] 9E SSEE AZSRE A= [119 5], 119 619+ 2
t}. Ao g wo] £33t thol= student(67), log data(27), performance(25), process(24),
learning(20), pattern(20), group(20), data(18), process data(18), course(16) 53 22}t =
9] =ik MY 7197 7HE Wol S5, tha o= B Ho|He}t ZEA|A, TEAA FHo]F
o 22 7| e 9 W7t &0t S, pattern®|U group?] 7| B A= UERE A 0
£ Hol ZZAA HlolE & &3 sHY 9 Sk §-3= THelsh=t| #hilo] B2 A0 E HAlrh
Ao M= HIESE 7|& 9 & achievement, activity, character, type©] $-A1&9 2 YeRd A3}

H] W 5lo] 29| =Fo] A+ performance, process, process data, problem—solving, IBL(Inquiry
Based Learning)°] -4 2 Yehd A 02 Hof sHiAdH SR B 7|9E g0l A
2 oA S39] s d ol cheh JHE 2 =3 H o %ﬂf@% Hol= ﬁ—i A& 4= Utk
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SAE vl TG Tifel mRAA Hole) A7 BT 24

(H 3) =9 g9 Ho &9

o] 22| TF-IDFE S3t Bof =9
&l Hie &l HIE tof TF-IDF &l TF-IDF
1 student 67 11 model 16 |1 pattern 195 M problgm— 1.81
solving
2 log data 27 12 transition 14 |2 group 1.95 12  feature 1.78
3 performance 25 13  behavior 13 | 3 process data 1.92 13 task 1.78
4 process 24 14 difference 13 |4  log data 1.92 14 interaction 1.78
5 learning 20 15 problgm— 13 | 5 performance 1.89 15 transition 1.77
solving
6 pattern 20 16 IBL 12 |6 model 1.88 16 information 1.77
7 group 19 17  feature 12 |7 course 1.83 17 activity 1.76
8 data 18 18 interaction 12 |8 learning 1.83 18 assessment 1.75
9 process data 18 19 task 12 |9  behavior 1.81 19 classification 1.74
10 course 16 20 LMS 11 |10 difference  1.81 20 data 1.71
ctivity  review (,oi\m’?eglﬁ:/tim
oM classificationp=" Tl article T i
Sa ke ™ LMS ” nii'{{:.“y system fijllt:n tu ent'“ﬂgssﬁé’ém
it fidelity technology Part teaching up enee measure
transition ,“mm::jrs:;"e(;action Mt Y pattelj‘n evidence om‘(ﬁwgtask change o

Spe
SR, sequence

coﬁx';ggiti(‘:'?{"“"\|ea"i""i“1ing phas tool IOg data

structure management form

. assessmentprocest data performance

' model transitiontime technique

researcher ange engagement . comment ture
behavior model performance

e i : T Gk TSh G e desion probliiZsolving (2L, model nirsy
ogmc}‘;zia m.ilﬂ_“'“ ey classification peats ™ Hirs i feature datasellnformatlpln)t}‘eache,:;d“lon I value activity
5@:{{@? ﬁ:f“gﬂf o i g i el INteraction fecer BEIAYON: g%ai}a _ aspect "effect
g 1O E 1)L learning o dataset 0" feld T o) s ience s schoollag file " er_ series

cll P o e factor e viranment SS9ENCe " ms difference ™Min9
o|jc=gjo _ o|jc=gjo
[J3 5] HIE7[Et QEZIRE [J2! 6] TF-IDF7|gt QEZ2RE

TF-IDFE &% ©@ol9 $8% &9E AME 23, pattern(1.95), group(1.95), process
data(1.92), log data(1.92), performance(1.89), model(1.88), course(1.83), learning(1.83),
behavior(1.81), difference(1.81) o] Yelth vlE4e}t v|W5sle] course, information,
activity, assessment, classification®] 7|Y=7} 4492 545t Ho| EA ot} o|23t A=
EQE AuEH 29| AtoA= 75 = 5 U Y S5 JHof| TAilo] L, o] & Bt #
F3} AG7F F2 o|FofA L Qe ACE nofEHY wu A= TF-IDFE 712 = LMS,
semester, university”} 573 ¥FHo|| =2] A+LoflAl= problem-solving, task, assessment’}
A 9= UEhd 20 = Ko, ] A7} S5 AA o] 230] A Slthd, =9 AollAl= gt
FHU= B7E A 88 2 A2 2g0f gk #hilo] B =2 Z 0= Helth
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2, EndE

Egndyo 54 A 2dQl A tg 29 & (Latent Dirichlet Allocation, LDA) €L
& ARSI LDAOA = EF Y oo met 4] 9 A3 sf4o] getA)7] dgoll EY 5 4
k= Zlo] w9 523 FAo|tH-712, 2021). HATH APH B4E Aty B 8 AAsk=
o] thfgt # o] Lo 2 AtofA= APATE EHE S8 AH B7HHA silhouette BHE
g-8olo] HA 9 BEY & =AY silhouette WS k-means SEAEHFHO| Q35 75]]751
H4E 8| wdle] B9 =4S muksts Holt) silhouette A7} 19 7PMS4E w545 7+
EgEo] 5g&og & FEE o] Halet ndQl AL Qu|sttHPanichella, et al. 2013)

A Ato] W2 FA o Rt H4of thsfal= AFARR} At ofof| whet ARk 240 gk
o] tE 4= Qla, W2 Jof| A takst FhEo] AAE 2 QIth(Naili, Chaibi & Ghézala, 2017). Z
o= SAIA B o441 WS Sl ARESH= FAoIt 2 Aol A T SAIA QI B 54
A0l WHHE A AMESto] BE 08 EYRYRE sl HHlo| Ao St St} 5191 ‘:}
(o5, 2016 o]FZE, 2019; Lu et al., 2011). &, 7|& A 29E EV|2 EAF 24 EY
TF- IDF«] 7hsst HAE AAste] |9 el A5 1,00038] §HEE519 A, silhouette Al7F 1°ﬂ
TWRE RS A Sl HEo|HA] WEhAQl ofun| sfAjo] 7hsgt HEllS S B R st} 5f
k. 1 754% 9] (3R 4), (3 5)9F 2T} @=0.2, f=0.01% B F851901, EYQ] o=
7HQ1 model 3°] & LElE A5t omn, 2F 1LE9] silhouette AT+ =W A++=0.781, =
9,] OL:]_?-___ 0. 742§ 11,]- 7]—7]]"'[‘—% Z o]—o}- J}_IEﬂo]El-—! S X Oh;]-.

_4—4

(B 4) 2 Ao THH Sjlhouette A%

Type model # TF-IDF Topic a B Silhouette
Word 3 0.1 4 0.2 0.01 0.781
Word 7 0.1 5 0.2 0.01 0.732
Word 1 0.1 6 0.2 0.01 0.661
Word 15 0.1 7 0.2 0.01 0.689

H 5) =2 ¢72 ZHE Silhouette Al

Type model # TF-IDF Topic a B Silhouette
Word 3 0.1 4 0.2 0.01 0.742
Word 7 0.1 5 0.2 0.01 0.708
Word 11 0.1 6 0.2 0.01 0.727
Word 15 0.1 7 0.2 0.01 0.660
E3h B9 JLEo] A3 o]0 x| Wrkslr] 98] EXY cosine SAHE AT E Z4sto]
QI &= =T, & Aol A= cosine A A7 A& Al @oj9] E£d R}t FREE WYt
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A Apdof Aol A drHA 0 2 AME-E= Bag of Words(BoW) E&of| TF-IDF 76215 AE-5H3
HAAE 9], 2009). 1 3= oh32) <(E 6)3 ZTh. cosine FAFE A== -19014 1744] Ve
19 745 EFo] AR fARH, -1 7145 W Ee EYAS ugiet & A+ ﬁﬂ
2 AF9 EXHE cosine FAIE A= A 0.1076904 Hd 0.22722, =9 dF9 EY
cosine FAFE A= 4 0.05020014 |t 0.4087% 00f] 77k AL & &= At} whhA] E%U
0] Ao o] Fo|H AL & 4= Stk 11 FolA 29| 949 EY F topicl¥t topicd= THE
Egi} v wsto] SARE T} oA w2 Z 02 UEhEd, F EYO 34 40| fARRS € 4 At

(B 6) ETY cosine SAIE A2

U =9
Topic 1 Topic 2 Topic 3 Topic 4 | Topic 1 Topic 2 Topic 3 Topic 4

Topic 1

Topic 2 1076 .0502

Topic 3 1222 .1560 1393 1130

Topic 4 1675 .1868 2272 4087 1211 1522

=

el (LD ERde 2 @401

A g2 HlEg 2@l tojgl o] Py e,
LDAE 32]—.9_91- Eulgtﬂa_,] el

m{x
Hﬂ
B
)
i)
ol
[t

:rLOHH% EE% El%loﬂ el as] Loiﬂ' 7+ Ego] Zoke Shgo| 2 =7 O % g EFY 8 F
AE mofstglon, o]F EtHE AR 1F Fofote] E¥ FA1E ottt WA, = A+ A%
topic 19] 7|9 =+= data, response, item, learning analytics, teacher, model, process, web,
system, server, process data® = UEIHT o] EY| = 5340k} A Z=A|A Ho|y &
H =0l ERESCH, topic 1Z Thy B4 I TG A FAIQ A& s 0|9t 2
o] topic 2+ ‘W5SkE 8 4 topic 32 AISH(T)) | topic 4= SIS 2 HYstA

(B 7) ELE 719

Topic Topic key Word
. S B data, response, item, learning analytics, teacher,
Topic 1 ok B4
model, process, web, system, server, process data
Topic 2 wasks character, type, time, variable, classification, system,
P Y 24 faculty, number, addition, course, science
: = robot, design, learning, pattern, Al, survey,
Topic 3 Algks () 9 'ng. P Y
program, purpose, disability, number, contact
. = - learning, achievement, log data, activity, course,
Topic 4 S g g ¥

data, time, group, behavior, semester, model
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U9 (H 8)2 =2 A9 ET 7|9=F Uehd Zato|th topic 19 719 E+= student,
process data, activity, assessment, classroom, teacher, fidelity, intervention, score,
effect, engagement® H7} 4 5 Q] Zoje, 7]oj ke, Bjof ¥H4lo] Q= A-50] EFE U
o= & 5 A% o, o]E EHE topic 19 FAE B7F (A H) = B o]ek Zo]
topic 2= HF7I8F g5 FBEA, topic 32 FAGNE I, topic 4= LMSE B3 S503
A4 0= sttt

(B 8) ETY 7|9

Topic Topic key Word

Topic 1 ];é*ﬂ ey student, process data, agtivity, assessment, classroom,
(&M EHE) teacher, fidelity, intervention, score, effect, engagement

Topic 2 %*fjlt.'_f Bl group, pgttern,ltransitioh,‘ difference, IBL, process,

SHE=EN TLSA, discussion, condition, technique, resource,

Topic 3 Sz T ~ process, problem-solving, behavior, tasl_<, data, '
item, performance, outcome, part, school, information
Topic 4 —L}.M\SO%—;] %:_: student, log data, performz_ancg, course, model, learning,

sl5Rd B4 feature, LMS, classification, interaction, data

] A9 7t EXE T4 HES AR A= [OF 713 2k 7HY £419Y HEo] =2
FA= FHY S 43%E AAIT topic 4-SAGFHAT. T2 E topic 2-W5EHy FEEA0]
24%, topic 3-AISR5(L¥Ho] 20%, topic 1-g5E40] 13%E UERGTH =2]9] -2-of= topic
1-8713 (S )2t topic 2-B718F 8<% B5=4 9 FA7H 47} 35% 2 == 7 7P B
Q1 topic 3-EAISNE T4, topic 4-LMSE B3 Sh5-7-8 £40] 2 15%% YEFHT

Topic 1

SEEN

Topic 1
7R
(SHYEHE)

Topic 4
I A Z| Topic 3
el EHEHEY

Topic 2
T 2
ST ROl Bl ASEY

(O 7] EHE M| HIZ
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3. EY E¥C 24

ERuYy dijo] wie} Awy =80 £8 VES AR Ay EACE A 9
=Y Q] 35402 Fofstal Q= A QI =4 SHAAAFE H71Q1 PISAC] H 7]6E AARPE A
E9E 201592 71 HOR SN FESle] AT EACS R4S S 1 ATk theel

(E 9ot Atk =l AollAl= 20099 = o] oll= topic 1-8h5 w43} topic 2-W3ks 73 &
A3+ JATH A7F 525, 20109 5-E 2014W7HA]+= topic 3-AlSRs(2#h ¥} topic 4-5HY
BFE FAR 3 A7 AEA 57Tt 20159 o] Folli= 471 EX O] A7t thksHA 573t
A2 topic 4-SFAFet TAE A7 7P Bol YERALL, 2020958 FAA] AT =22
S5 AW O W= topic 4-3AF Y] A FAIR T =79 7t P Eolt theo g
topic 2-28k5 §F £43} topic 3-AlShE(I)o] B Aoz Yy

B 9) HES/ELS =255 YT

2010~ 2015~ 2020~ A
15 2009 o014 2019 2024 N HIZ(%)
Topic 1 sl B4 2 0 3 1 6 13.0
Topic 2 s Y B4 1 0 3 7 11 23.9
Topic 3 AlSRE () 0 2 1 6 9 19.6
Topic 4 Bl 0 2 6 12 20 435
Eg 3 4 13 26 46 100.0

ol EHZ =4 Wl Fol& I Ze T At thZ9 [1¥ 83 At 20099 ©]
o] Wkt topic 1-8ks5 2413 topic 2-1L ;Va\‘ 3 49 FA1= 20159 % o] %= A A
H31 lo™, topic 3-AletE (RIS 5716k FAIAH. 20109 % o]F= 43 topic 4-3H44
Fe] AT FAE BATIA 1L =22 ¢} vlFo] A% S718IAL e FAl= mtebdr.

100%
W Topic 1. 8R5EA]

90%
80% / # Topic 2. u=8tg RHEA
7

70% / 7 Z H Topic 3. Algt&(nat)

60% e Topic 4. 2
50%

40%

30%

20%

10%

_

NN

0%

2 \
S

8

2010~2014 2015~2019 202072024
(13 8] HE/EnE =253 tist 20|
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=9 =29 d=E EdE %%4 (B 1003 2t =9 AFofA= 20099 &= °]f topic 3-
A T B E A 1A WE AL, 201095E 20198 7HA= topic 3-2AI51E 2
7} topic 4-LMSE &3t 5—]["/15“%‘;0 4T e A7 A S ISk 20204 ©
Folle 478 B FAT vpfstA Sl ATt

;
jﬂ
319

- by - A
Topic 1 TIF O (S EfE) 0 0 0 3 3 15.0
Topic 2 B8t ofs dEEN 0 0 0 3 3 15.0
Topic 3 =Aleid 1 1 1 2 3 7 35.0
Topic 4 LMSE Sgt o523 &4 0 2 2 3 7 35.0
A 1 3 4 12 20 100.0

(18 9] 9] 9] =23 W3} o] I ua HHSH Axjolt) A|7to] 20| ule} At
FA7F s 545 o w, mjd di7tEs =Ro] LAk HAF S5l Qs A0
t}, £35] 20204 o] FHEl= topic 1-B7FHHE(EHY Hi), topic 2-F7715F 85 5

W Topic 1. B7[2+ (3144 BiT)
7 Topic 2. SP7|0tEs HEEN

W Topic 3. 2A5HZ4H

T ZAPE AEA S o] St
7
//%

100% -~
90%
80%
70%
60% -
50%
40% -
30%
20%
10%

0%

~2009 201072014 2015~2019 20202024

Topic 4. LMSEaREY

(O 9] A=B/ELE =2EH Ha} 0|

£H.0.2 A1019] 3] e S2AL Hl 3 e 2Ao] wal sl s A 517
42 AN BN e AviolA] Ay B8 HEL 7|8t SPSSO] AP ARLS B8
12 ot} Eujd AA|Y B4 ATk theo] (F 11), (E 12>9}§E}. XAG BAo)A] 3] A A7}
Adon fofsirti @ v, H25E HAAGT) Fold AT FAVE FBET Qs A B

rﬁ

of mol'
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(hot topic)ol2tal & = Ut} o] 3] A5=7} 25019 513k E¥(cold topic), B]AAGS] Ftol
Fo5tA] ¢tod S E¥(Neutral topic) 28 T2 EE<, 7%4], 2019). oFh A|AE AH=
£ 39 45t = Aol oA AR 9] eyt 9fgt A7) date] EAfo7| white] Jate] EHA
& A5oto] 39 £49) A7t efgsithe A& ER1s7] 918 Durbin-Watson AAF 225 3
AA5FAE. Durbin-Watson A B3] d BARZ 0014 4714]9] 3k 2=t 20l 7Phes&
2o E84 7HgS wESthy whksl &= 9ok, S A7E9] AAE B4 A= 1.754004 2.762
7H2], =] AT9] o 1.8973 2.5192 Yeh} Axr} egsirkal wstoirt.

11 IW a7 EL AAE 24

Topic Y4 t d p Hot/Cold
Topic 1 siE 24 .300 .b46 2.386 .623
Topic 2 weks RY B 567 1.376 1.754 241
Topic 3 AlSks(ua}) 442 .852 2.762 457
Topic 4 et .683 2.288 1.811 0.062* Hot

*X1
(B 12) =9 g7 EL AAE 24
Topic Vs t d P Hot/Cold

Topic 1 T7b 0y (S EHE) - - - -
Topic 2 B s dsES - - - -
Topic 3 Zxeid ™ 449 .871 1.897 448
Topic 4 LMSE S¢t aiaRd 24 .301 .705 2.519 512

(1157 o] 1 A7) E5E AAQG BA% Ae Ann, BE B0 d7A%T g4
& U}, 19U opic 4-31Q1HHE A UE EREL BAH 0 05k ot 5 K1)
o= W 5 9tk topic 4-31HA A0 §OASE 00%S 71 EOR BFART FAZL,
2 99 2192 theh} Hot topic?] 2O Uehdeh, Sf Aol ZeA dolelg B8
SIA4H A7 20104 ol RE 5 o) F2 T F71HA Qo0 LA R B 2= v
A B 202 ekt Sl shiel A3 S0 7H B TS Bolw gl AoE Bekg

>

2

el

b

p

ol

-

0.

ot} topic 3-EAIHE I3 topic 4-LMS
7t =R Yehy =729 71 AxF FTISHAEE &
o7 H2=c} HHhHo| topic 1-F7HAEHAY Hx)at

o

]
S
> e
H
o
AC e
-
1o
Hrl
i)

nud

e
oy fl
)
2
s

o|N re
At
H
B

S Y
2
A
2 i oo

topic 2-877141 B HHEAL 20204 015 AEA SHSIAA, o] Hel ke = 57
Q7] o] 819 24 Aabt ASEA ot BAH KB WIS G,

Al

e

ulo] ulagt SEOR TR 77} SE 1 g, £3]

F =9 Ao e A+

X
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2ol 7k 9 G ok 3 % She] W B RS Slof e dla vole g &
Bkt 2 Pido] Gl A2 Bl

4. |z £A

th29] (19 10], (29 11]2 TF-IDFE 7|§keg )4 7|9 =0] YIEQ2S 78kt Axtolct
o= B9 7} cosine SAHE ATE 2A5to] YEYT 1A U 2AFSH AFtolct E 7} cosine
FAE AL ERRDY 23S Prioher] Hadel 9ok T4 QAT oS §9) EE 1
719)=9} B4 7k0] BAE 933} 2= 9lon WAL HAPsly] Y3t 7YY=k BQlg 2= gk &
o] 9}, X 7} cosine SANE A g A= (I 6)0] AIAISHAL.

sur\/ey

robot\ / Al

}/oolc\B design
AlSkE ()
@

® ®
facu\lty

pattern ystem
i acgievement \
learnin \\ / .
/ variable

. . ‘ TTI(‘\;\ .

program

—P“é‘!rl time

log data 7{ A4 \
. i ‘ classification

. activity character
/ data
course

teacher —_—
/ nhl\l .

orA =W ] item

learning analytics .
response

mod

process

[O& 101 ETYE TF-IDF7|Et 7|194E HEY3

WA, (19 1012 =W A9 7|9 E HIEQ . topic 49] YT = tE FA== 945t
= A4 EZQl A= YT topic 19 S84 T= data, topic 29] 248kE 53 EAT =
time, topic 32| ATeF(R I H= learning?] 7| HEL 1IEsHA A= o] Y= A2 &0 1
FOIAE (I 6)° =W TAZHY FAI= v o2 EY3} B W5 topic 32| AlSH(1T)
T AL} oA =2 A RIS 4= USl=T, Shsolete 71HEE 3608 oA S

= AT HUE T MRT
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YAE tlolde eI el maA Hold AT F 1A

F $ES dIFSIAL oo e Sha2 AAShs A, 82 Ao R 3 AH aES TV
3t AT 203 3o Higt A0l +3E 237 EFEATAL & < ATt

problem-golving ‘
data patter erence
|tem
— ‘ - E’?7l$’_f°*é.‘

‘ 5

TOd[CN =M TLSA

 SHsZEr process - T/plc\
behavior ! . .
task s
' transition

performance group .
. WtME  reacher
‘ model\ (°“‘J EHE)
learnin o e—— ‘ 1 classroom
. Tobid4 0 i
LMSE S&t student
‘ SERd 24 t .
activity
log data ‘ assessment
course fdellty
feature

process data

(22 11] ETY TF-IDF7|Ht 7|9E HEY3

o =9 79| Egd 7|9t HEJIE A4S 43t [19 1113 2o = A9
719E YIEEYAoIt. topic 29| H7|4 85 F 54 Ak processE 719 EE topic 39
EASNE 27 Atet 21UsHA AZE o] I topic 3 performanceE 71¥EE topic 49
LMSE 58 o573 4 A7t F1skaL AU topic 49 topic 19] B7F HH(EMY HE)
studentE T5€ 7IH=E AZ2H] A%=H (E 6)° H=H cosine FAE A7 7HE 7R
Ao = UEt

EQ 38 7|EE B0l 719E] A s (3 13)3} 2ol AAstginh =W Al
A topic 19] 7% data 7|HE9 F4A0] 18427 7P 9o X, T2 0F item, model,
process, PISA, response, server, PSP, collection, tesk taker?] 7| &= $440] =2 710 & 1}
ERTE topic 2+ typed] F4140] 26092 7 #=9k0 ™, time, character, course, system,
variable, addition, faculty, task, category®] <A12 UEFHTE topic 32 learning®] $440]
19052 7} =11, robot, design, pattern, survey, chatbot, game, system, Al, fantasy-type
9] &4 F YERFFOH, topic 4= learning 7|1 ¥E7} 3878 71 S44d0] £9ko ™| log data,

achievement, activity, course, data, model, behavior, group, semester?] A2 LeFIT
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(E 13) EL¥ 52 7|9/ FuY

Topic 1 Topic 2 Topic 3 Topic 4

Topic sk B4 urshs {3 B4 AlskE(ua}) Elpa ik
7I1HE 44 7I1HE 44 7|19E sud 7I}E stid
19 data 1842 type .2609 learning .1905 learning .3878
2% item 16579 time .2391 robot 1786 log data .2449
3= model 1184 character .2283 design 1429 achievement .2347
4= process 1184 course .1848 pattern 1190 activity 1735
5&¢ PISA 1053 system .1630 survey 1190 course 1735
6=¢ response .0789  variable 1522 chatbot 1071 data 1735
7&=2 server 0789  additon  .1413 game 1071 model .1633
8¢ PSP .0658 faculty 1304 system 1071 behavior 1531
92 collection  .0658 task 1304 Al .0952 group 15631
10=9 test taker .0658 category .1196 fantasy-type .0952 semester 1429

9] A7 EgE 9 7|9E S FrE (B 143 T topic 19] F- student 7|9 =9
SAA0] 403002 7Y w9koH, k29 F process data, fidelity, classroom, assessment,
tablet, teacher, treatment, RCT, interaction®] 7| ¥E F4140] =2 7 0 & YEIYTY. topic 2+
group? F414J0] 2500202 7 =3k0H, difference, student, TLSA, learning, performance,
IBL, TLDA, transition, TELC] A& UEFHTE. topic 32 process?] F414d0] 222211, th
92 behavior, problem-solving, part, task, intervention, data, indicator, information,
itemo] YERHTE topic 4% student®] 7]¥UE=7F 37082 FAAJ0] 7 #%O™, model,

performance, log data, course, learning, LMS, data, feature, survey2] =412 F4/d0] &3ttt

B 14) ELE 30 7I9IC S

Topic 1 Topic 2 Topic 3 Topic 4

Topic ot o) SRl g WEEN  SHEELE S o

7I}E 44 7I}E EX FIE e 7I/E 44
19 student 4030 group 2500 process 2222 student .3708
2&=9| process data .1791  difference 1667  behavior  .1728 model 2135
3= fidelity 1493 student 1167 problgm— 1605  performance .2135

solving

42|  classroom  .1343 TLSA .1000 part 111 log data 1910
ba=?| assessment .1194 learning .1000 task 11N course 1798
6z tablet 1045 performance .1000 intervention .0988 learning .1685
7&¢ teacher 1045 IBL .0833 data .0864 LMS 1461
8z  treatment  .1045 TLDA .0833 indicator .0741 data 1461
9&¢ RCT .0896 transition .0833 information .0741 feature 1124
10=9 interaction  .0896 TEL .0667 item .0741 survey 1124
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2 AFoM= ZEAA HoHE 7IHER iﬂrﬂ

ol 5l Q] F 66HY] P& 2=

42 9ol 9lAE ol A+t 71
Aol Aak= et 2k

AR, ZZAA Hlol AT F8 7|HEE I A2 FS- H1=42} TF-IDFE 71522 513
S 1, 3-F5&OF student, learning, time, log data, achievement, =] A7 A+= student,
log data, assessment, process data, task 5°] 8 7|¥E=Z YEpGTh = A tollA= s
Sh<s, 21 HolE e} tlEo] SHE9] AF Z1H=TE AUTH, =] Aol A= S, =1 HlolH Byt
ofyzt A AHE He TEAA 7|9=7 yehd Aol £l =i A+ok= 9] Bkt
A 71H=7E 575t sHolAE B7F o] sigshs AF ol Aol ITHd, dlold 44
4 &g Fopt B7F H BHA| 8 BHofl 240 Qe A o= Helrh

=4, ZEAA HlolE AtoA FE2H 7|HEE SHCE EYREEYS A AT, S 4MY E
To] 77t mEE QI i ShRA, 1wty 78 B4, ARk, S8R, w9=
B EHIE ), E71EE ey e, BAISHE Y, ShERE A o2 UENT =
Hol A= el AFHEE A5t ] ARt HlolE 241} k<5 AA|of| ZEA|A o8& &85k A+
7hEre Aoz vepon], 49T A9 nHEE LMSS B3 43182 AU, 1%
2 Hlo|¥ ufo|'dZ &3 ghx A, sk A SA0] FH IS Hole AZ ERld
m]2]9], 2016). FollA= ZEA|A HlolEE &3 778 F41Y B7F Tgt A7 5
A A0 R wdEt) B3t 2 SHAIES E82t A 58 o gt 24 A, A B
3t AoA EAF AR S olsfsts wEAFTt STk FAIUE FUIE I 4 AU
(o]42, 2019; 28], 2022; kyllonen& Zu, 2016).

Z, 0|9} 22 AFE B U] Aol E ZEAA glo[EE vietE s T 2o|7t AU
|+ learning analytics(8hs #4438}, faculty, teacher(@<:, WAD),
achievement("d5)) 5 AF =, WA P HA %} W48y §F E40) TS Holo, ZEAA T
o|E}2 B3t S A5} Filo] 22 o] ZolArh, ¥HA RIAIE fidelity(3U5), engagement
(ﬂoq) assessment("§71), task(ZHA) 5 B7F S A=Y F P Fof B} ZAEC] I
A44 P5 el TS Hole 02 Hof, WS F7H HT A7 & o] FolFttal BrE
A ohq.

T3 Z2A|A lolEjQt 211 HlolElE FAHLCE ENEZ ATHEYE o, Jd = Z2AA
tlo]e] 7] =7} topic 19] Sh5-4] Aol 575k, web, system, server®t -2 ©ojEo] &
A 543, 271 o8 <= topic 49] 8FA4F Q] FA ol 5. &, FlolA= ZEAA Hlo]
B FE pHE R Al AT A, wALe] Wty 5 WA Rl S THilo] Jlglem, 211 H|o|

AP S el 5 s

R eplgAY e Agad, &

o

215



A-SIYP7IAT A27d A% (2024)

B9} IS4 = A E5 o]of wE SHIAFE IS0l TAo] Sl AL E Hlrh FejofA=
=AM~ Holg9 7I¥ETY topic 19 B7F 4 F Y Hiko| UErEeH, fidelity,
intervention, engagement®} -2 7| =7} $7 545 A0 2 Hol shAo] BA|SHE oA
AL 5 Q= o, Hir FHo] AL 2h1 Qi Ao g Holth 271 Ho|EE topic 49] LMSS
531 S50 B4 dFolA YeRtoH, 8 7|9=a 533t interaction, performance,
feature 52 E3) 8142} 7+ A5 287} 51485 B0 TAjo] 9l A 0 & weiat 2 ot}

A, Z2A| A Hlolg A9 EREE U9 e = HAith TUiolA= SZoll= ohdA
F=(topicd)et TAH A7} 7HF Els] o] FojR| 1L 9lom, B|Fo] HA} F7Fsk= FAI= hot
topicOZ Tekeh 5= QIQlt}. S5-78 4 (topic2) T ATSRH (2 (topic3) A9 7F tha S7F
SOy SAH LR §Ogt Hsk= of }lth. HejoflA= B 1Y 5 S8 Bk A (topic )T
719k 8k 5 F573 EA(topic2) A7 20204 ©]F A2 FAste] SRR QT FA2
Tt 4= QA o) Aol U7k =i2o] glo] AR {42 wdst] ofHTh

U, ZEA|A Hlolg A4t EE IAE ATEH, £9 7|YEE FAE ETo] dZE o]
A=t Wl A= learning, data, time, =2]o| A= student, process, performance?] 7|9
L7t BT S AR Aot @4 71Eth 55] sHiolAM e Shs 9JHShe learning, =2]oflA]
+ student 7| E7 EF 7F 0DsHA A4kl A4 A7t 7HE =2 7191EQ1 A 0= UK.
o|2|3t AWz w|Fo] Kol ol A= wthsi) WS FHl= A4 5 Sh5o] Wi AQ1 S A
= 7ML Z2A|A "o B & E-8-5t1LAL STH, =9jof| A= sHE 9 g5 B4 T EAIsHE 18 o]
Sfot7] 3t HE=A Y] g5 S4 ZEAA TlofEo] THilo] e A0 R WhErh

&2 AFoA = FE FHETAL Qs ZEAA HloBE 7| YR sto] S 9] A 53 H L 74
Sttt ol EYE oF A9 Al thaat Zh

AR, ZEA|A HolHE S8t et ok A7 B R5ith qUjolA= ZEAA HlolEHE
83 A7 AAL S7kekal oy, 211 Ho[HE E-83t e5RA s Aol AEE o] itk -4
= BH A FAEA Y ZZAA Ho[HE &3t A7t 546kl oy o As] ey Ae 7%
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ABSTRACT

Analysis of Research Trends in Process Data using Text Mining

Jinsu Choi
Ph.D. candidate, Chungnam National University

Hyewon Chung
Professor, Chungnam National University

The purpose in this study is to analysis the research trends for process data in the
field of pedagogy. To do this, these were subjects of the study that a total of 60 Korean
and foreign research papers. And topic modeling based on the Latent Dirichlet
Allocation(LDA) algorithm and semantic network analysis(SNA) methods were used for
this study. The results are as follows. First, the research on process data were divided
into each four topics: Korean research-‘learning analysis’, ‘teaching and learning type
analysis’, ‘Al learning’, ‘academic achievement’, foreign research-‘evaluation process
(student attitude)’, ‘inquiry-based learning behavior analysis’, ‘problem-solving process’,
and ‘learning type analysis using LMS'. Second, as a result of analysis the trend of the
topics in time, ‘academic achievement’ topic was a hot topic in Korea, it is hot in
foreign, ‘evaluation process (student attitude) and ‘inquiry-based learning behavior
analysis’. Third, the topics of process data research were linked to the keywords: Korean
research-learning, data, time, foreign research- student, process, performance. Specially,
‘learning’ was found to be an important keyword connecting the most topics in Korea,
while it is ‘student’ in foreign. Based on these results, we can use them as basic data for

future research direction and policy establishment.

Key Words: Process Data, Log Data, Research Trends, Text Mining
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