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Abstract: In the context of digital transformation in education, artificial
intelligence is steering international Chinese education toward a direction
that emphasizes both scaled education and personalized training. However,
the evaluation of scaled international Chinese language education, such as
Massive Open Online Courses (MOOCs), from a learners’ perspective
remains unclear. This paper, following data-driven approaches, collected
and analyzed online comments from L2 learners participating in 51
international Chinese MOOCs on Coursera and Chinese University MOOC,
resulting in a total of 10,050 valid comments. Employing a series of
advanced statistical and textual analyses, including semantic network
analysis, text clustering, topic modeling, and sentiment analysis, the article
proposes a quantitative evaluation framework for international Chinese
MOOCs from a bottom-up approach. This study also designed and
developed the 'International Chinese MOOCs Smart Learning Companion
System," achieving the visual presentation of multi-dimensional evaluation
results of MOOCs, as well as providing intelligent and personalized
recommendations. Based on the results of data mining, the paper puts
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forward four suggestions for the construction of high-quality international
Chinese MOOC:s.
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Keywords: International Chinese language MOOC, learning data mining,
evaluation visualization, learning resource recommendation, sentiment
analysis

1. 55

2012 PR AR “HERRITAE”, X — 4 R IEAE LTI ERTE (Massive Open Online
Courses, MOOC) HE ML E 4Tk, BN 7 HEM+Z B I ARE L 5 2
WAR. H20124E ISR, W2 R TNRKED L IMNGERE B IR, B T 7R
544 FIHS R 6, AT BrE AR K2k ) Coursera,  HHFRAE BE T2 B ARG ik K 2
PR A edX % . 20224F, H [E 4T SL i A A i R RS AT 3, “E R E
HE ARG R A — IE AR SRR . FRIEZ D O E W AMEIE
KEMRBHF R e TEE RN, 8E20224E11 7, FE L5
6.1977171, I ANFEA9.791Z Nk (R N RILAE ZE 3, 2022) .

BE & ARG S S B T SRR %, 1802 A H S AN X T i b e 8%, 82
MEFEBETCHNERABTIAZ (5K, 2023) . HEl, CEBAEPRT SCHEE
48517, FEMAGTed EH KFEMOOC™ Coursera” 511N EH N ANE G (B & 4ME
BEERZ A, 2021) o H [ FR AR SCECE SIS0 S PR TR AE AN B it 15 kR R (R
B, HREEEE TS —&, WREYERS, ZRPFEATFMHPEIEER, 5
R Z A M N oz @it 5e ORFE N B oL, WK )3 R S T A A
EEE 7 GRS, 2023) . 52, MELIRBESH SR, EH5ViN T 240
e, AT B B AR R S E B R R R A FE R SRR S S H O
PR HFR AT AL, W FPOETEER”, X2 S EAAT I F Wl — iR
BEHEGHEHC. AL, X8R R R v s fE ip e vk )l iR
HEE, 2018; W & PR30k, 2021) .

B, AEE BRI BOE AR T, BTV FR ESERRAI VPO L R
T2 2V RIR S WVE I ? oA A X B URICVE IR S AT TR 225 2] 7 D
{2 S BHE SR AR g A rh i i S & B CRISR? XL R S A A k. BRI, K
WEF RS BRI B, PRI T HERPR SO B2 48 TP R, i 4 [ B
ROCRTRE BONPEO bt s[RI, AR PP 4G R SC B 1 E SRR REDLEC, A
13 B2 ) H BT & B O S ACT AR R, B R IR, FoRANT
LGRS, AR KX P EE T .. R, AT —E R
N PR OCERRE R A R G, B 30 S T ML I E 2 2]
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2. MR 5L ER1R
2.1 = BHAEIZIE

KB N BRI E R BIH G1%, MM IR Gk E
T, WESEHE B R AW E RN (IS, 20200 .« A KEUEIREE
MNE RG s R e A — DI RERS IR 55 T 20 A 20 H B A Va8
B£E CRtE & FEH, 2022) . S 2JHHRE £ HE KEWE PN E BRI —345, B
FHRRES )Lt A F RS K, A EEE SRR T 2EEEE, 1T
SRV DREY. BREYFARMELYE, @0R., WHESBBIAMEE, G
W WO AN BEE, @i, s SS% 7 (BB, 2020) . T
)T B 2 PR AL S ST B 2 IR R B IS GRS SR . ORISR . 4
ST, BARRAE AT ORI o R — Bl b H# - Bdis o A — nl fi L 2
Pl — P RARAL -

ForpenT A R HE 2 e g R 2 R 7 e B e AL 3 2hE i BRI
FBG LUEIA 2y e i A @ B s 2, B — BT 5 Rk
(Prtt & Agerk, 2013) , Excel 1) #% S B Ry Hdl il AL I EE R . A
VA PR T AL 2 SR R R BE T AL 2B, BV L R R
SERFAEPEEE, PRI R IC. BAh, ASOEREER T BAR A BB R G0,
RFEMOT LR R . BT AR #OEA i 5 B e, S DU A] ) B
KF, WA BEE 2] 3 DA R W = 0

LN BERTAR, A REEE IR A& BRI AT LR I RS
TERVEE, AT BB IE 28 B S8, B LR i (IR,
2022) . FEMEM AT AIEL, AR S 0T DO E S H R RSt
T, EIRHERE . B TEEAFR AT st E R (R & BRik, 2017;
R & FIEE, 2017; KfiE& EEE), 2022) .

T i) ] s SCH0E U, R )2 B B o SRR PR 380 R F2 I SR A B
AT (2015) BFHGEH 1 EHRIZ I BORAESL T 2B SRR A A T R 5
S, BER I R Bl TR A, AHERE (2022) $EH ORERE AN
BT A ST SO ORI P R N S BT R O BB AR
P REH AR A ABORA SR BA TR, (EAUE A ERER B 1t
Gb, SRS G HAAE S R EEOR R E R Mz YE, REZ RIS
T, AT R E— B IRAR I

2.2 FELITORTE VN
WA 5 AR R REUR . ORI TR, (T PP Al I e fE 2

FFTBCRAR (05 B DA K B A5 L 2 H BTSRRI A Tl 0 — KHE R CRIEIR & 2R IGE
PR, 20200 o NfERIX A, A wis AR B . EORIEVE
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(Delphi) « EWRHiRER RS k<l b i E T —B¥- N 24, Hln,

ESH4°F4E  (2015) JE ) ZAEREREN, EEFREF A, B TE & #EFE.
HFENE BT FEERUR A H RSN — R AR L3 e An e R T
MFEIE R o IXF T IERI RPN BB B A BRI BUEERURTEME, EAREELT
b ez S ESE TR SR (R E %S, 2018) .

BEE R E R T REH AT NEEE, X ETF U S B8 H ST s
TEAFRFENEZ. RS E, FERoNEAE I EIRRNEESE . IKFEAA
EE AR, ATREREE 225 3 F BPEE S, sSeBlcE i B . il
an, TR, B (2020) RAE TR EIKR SRR G KIAME . HEAL. BEEEL0
MAFE R0 I E L IRFEIVPER SOA, W TP ORI 3 84E, T T & 38
PITE AR 7, T IREORER AT St 7 5 R EvEA, A AL PEIe 32 AR A A
B RES RS ACER KA K. EHRES (2021) &A= K. LDA
(Latent Dirichlet Allocation) = @78 DL &z 45 FU#h 4 M 4% (Convolutional Neural
Networks, CNN) FyEM T 3248 515 i, FEx A E K 22MOOCF &
(R T [ A% 00 3R 77 1 BAL 2R W IR AR 950 2 WS HEAT 128« % SCIBIE 70 7%
FAE A LR, EIFREE RN SR LA, XS R SER 7Pl
TN LS, NSRRI E VAR AL TR B (HIX SR SRR 1 )
LA b AT R T 16, T [ ] s o SO0 AU S AR S 78 B TR BRI =

2.3 FReHEERA

B 1 B3I EH N AR TSR IOVEINME B4, IE T DS B BEHERFBOR
WA H PR ENE & H QR REE . MEHERE R IR IR 7 2] B R R SEHURG 1E
s ETFAHEE, He B REHEAE BOR AT LA B 22 20 3 SelA TR Ab ke Uk AETH LR
U, SSRGS TN RN BT EEE. REHEE =28 (754,
2022) o ESE, T NEIHER: EEAME T P AT o8B QUSSR IR ik
BIRIERCS) B OGBSI, M SeHErs s (HIZJA A BRI
BRI, & KRR AT IE A5 S RO RRAR . b ) 3 i U2 4l
(K5 S AT N EAE BEAT U Rl 2o, $RH B BIOGER (XL RS BTN Gk
BRI W4, RRE XA P AT R H b 24T #ERE: B
WITIEAETR I H I 5 58 2% R 8 (LA H - Sl I B An (T 2647 58 — e HERE)
Il YR EHER SR EIR PR EORA S & ISR, R R EOR L AL
HHIR S ARCRBR A E R B, BOESCHL. MM DR K 2 2 T
MRZE 2% PRI L 2R B 22 I 28 SR L 27 S S (RO, 2018)

TEFE I, A R T B B () ha e, T Bl i 2 ) SRR
HEFE P UEY f2 o AR RS (Knowledge Graph) J& A THE RS EE ) L HA, BIE
2012 FHAS AR, AR BRI AL ITE LR, AT LR R NSk —a0 R—SR” =t
H, PREGEEOC RIS, MRPPIRI RN M . B0E FR IS 2 e f JiH
FR N BB Sk, 208 AR RS R DL B 00 s R SRR R ] [ 4 R O
R, AU HTHERE R (N & 9%, 2023) o filan, T E A s
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AR RE AT DA BIE N 2 6, MEWCN S ST E R SUOUAR . filh) 550
CEE )R CEANEE, 2023) o NIREHRZIRZ MR L, il (2021) ¥k
A ANRERE . N HEEANE # R IR RS I RIS BN ZOE Sk, FEH < 3TIA
MR NS, FEEE B TR O E R AR S S A S o S R R M s &
INFPIRSE S, ATRAHE oA IR BLE N M2 SRS . B2, B R e d
R, RERSIE TR ()5 S BIRIE R A = 21, A AL 15 S B3 4%
B S Bh UM T N T 2E S, AR <R e 20 ) B N FE A IR 3B
S,

2.4 EHBICHIE R KA ST H B AR 5

A TNAT IR A 7 BB R R FEE bR SCE s m IR g A
L2 ME g5 2 L I B, I 22 OR S ST MR F2 IR K 5 ok < B R T
Erst i E PR SO RV B B3, BT RO R S SR AT 2 4 VA
PSRN A SR T 6 REE (S B AU, AR ISR I MR BRI A A
JRIE T EGINA BB RHEG R, LR GRS ) E Rl KRG & B SRR,
T A SRR IRIE TR E B R & g R AR R, HATERSRT &
T ARG RIE A L LSRR L H bR, EATTAHRE, AFRZRT
BRI EIRGE B ILRL, RN EH % ERAL.

&1 ARFRTF G RETNEEERE

2 wR | bR | BHK | R | IE
Faek NEAPDYER: AB-3E
HEXEZHE LIRS T v v
1 K% MOOC v v N N
Coursera V v v
AR N J
B
FARTEZE v v v
PEIRAELR v
iR v
I REAAEER v v
[, v

W ERW R, ERRRRT G, FEKFEMOOCT & & Bk A% T,
W TAIVHN B . BARRE, AT EOVIREERAL VIMERRSE, &OvH L)
RN RIRAE”, “BEREZHE ARG T e F B AL ERAL 3T 5
M 7 bR ss, Hh e fURAEL i — B NE R RME R o, T ERY
MOOC-V- 5 3= B F « [ S ZOKE i IRAE X — AR 2%, DR URAE 47 I 32 A58 ] iR 2
HEERFE". 5T, U KA 7 BB S — B P 3
FERIPPAN B 28R o 2 ) E AR BB ORI W e 2 PR MR 22 Al AN TR 3%, i
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58 2 BINE AL AR B 0, 78852 2 B M BB A AR R BT 55
AL, FEFEE. Pk, WER ERE, XEERT 6 M E SRR RO, AL
CASCRFSE 28 N AR T R R

gi b, Nl A FRARMR LS 152 2 B /R, Mg TR ki B2 1 N2
ANYERE TRV E R, BEAT AL UR B B SCECE A . AT T I 0
MR AR R

1. Wfris TR S8 0 i . LDA T RBA R AL L 5 B Ar 15 I B T <5
JTHEXS PR Bl AT 2 4E 129 ?

2. WepRe A S B 9N bR SO RV, @ IZ IR S ot 20T PEE
AR, B TR S FE bR SR S ?

3. W T AT AR IZE LA, SRS BRI, B R KT
e[ P P SCR TR 2 R 407

3. WFFR it
3.1 R B

AR N 2 BRI . PRI EI BT RS S R S P
IR, WERCE PR SRR B R G, RN S PR AT PR 5 B B AL HE

TSI SCRFIRST o IZ ARG HA R SRRV S A E A e . B
T HE L WKL

e
A e S N
o AL BXM%
TEhE A% FONE A
S HOR
= i !
Bl C e R | i PR 4R
VP B 4 e 41 AL
A
AL .
CEAN B
Ak e ws
B 1 P B IZ I MR 5 2R
32 RFEMTA

DAL [ s T SCRE R R A M R G A S E W K NI RN

© 2023 The Authors. Compilation © 2023 Journal of Technology and Chinese Language Teaching 6



DR, AU, 1A BEF 22 ST B 2 A B P SO RV AT A SR REHERE

B, 15 UL M DU M v, T IR H S AR 2 T o Bk
A X, FELLEEAR I 75 2 BRI AR 2 TR S5 K 9% R I SCA 73 M 773 (Kenett
& Faust, 2019) . ASCfFHROST6.0VREHAT PP SCARIE XM 45531, ROST 6.0
& R S R 025 ST B A R N A28 R G8, 1 ZaK A RERS U Mt 47 v U A5
BAbH,

%%, LDA (Latent Dirichlet Allocation) == @UAEAY & — /N LN SCAS iR AT
R, FRECCA T A LA S A, EAREANE. B8, R =2, AU
R — 0% SO B =, DA X e 2 R 6E B ], T R X 4] B 5 A R
(BF—#F & LR, 2017) o AL ZAf A PythonH ¥ Gensim 25 — 77 SR SEHIL PR
WA EMER ., Gensim H 7 DA NHGAFF T Z H T %K HIARE S A BAESH .

F=, WAREI (Textclustering) 7EN—FICIR B HINLER = S ik, BEATH
B FE, AHEIEX SOFRERT, B — R EENE AR
AR SCAR(E BT A RO SEM S AT EZETF B (Abualigah, et al.,
2021) o A EEAF A Pythoni® 5 g FE KA I8 UARHEATK-means 25, FH Rk
g (KAMRO D MR BRI —RIERE NS % .

%Y, TF-IDF (Term Frequency-Inverse Document Frequency) & — #3115
REAE IR ER B SCA 7 R B, AT DU DAPPA R — AN 3]0 T — 1 2 A 1R 2 SR
B BEFEE . HrP TR0 (Term Frequency) , IDFZI ST ARG E (Inverse
Document Frequency) ; 1] ) 5 B4 il 55 & 78 SCAF R B B IR BUSAE LE 3G hn, (L[]
I B A EERE D H IR B LR B (S, 2019) o AT EAE A
PythonZw 215 & SEHN PR SCAR B TR IDFE T4

S, B BT ELHE I TR B I 1R S RN TR B 2 S AR (1) SRR T
T, F = B R SCAR R R BRI N R 2R (EARFL,
2022) ; JEHWFEIZHANTAE ML (RSB HEEE AT SIARK A
IR IREUE, — &L, BEBEaE T 1, oS EGA AL, 2 e T
0, Ui HIIHEHIE (Kottursamy, 2021) o AL T MM 7k, 3T
175 1] L)1 TR 40 ST 45 mT DA ZE B 43 TS T TR AR 1K BT D18 R A 155 S A ]
T 3 VR 2 o0 (15 IR S5 0 ] AMOWE 75 B4 20 R 1 B IR 8, IR
VEFERVEM 45 R AT A4k LR Bods kYR . b, AT 32 B i H Python H 1)
TextBlob s =5 ek 5E B B R4, T Ja & WIS A 1 PytorchHE 22X} Bi-LSTM At
Z SR FAT RS IZR, NI 5E PR % BYE T AT 5

LERPE) R EiBE RN http://www. fanpg.com/?p=14#comment-16.
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3.3 HiEENE

B—, BIERE. A CEHFHEKEMOOCH Courserai AN & 1 [ B o S 5%
AR N R, AR ERAAER R T 6 EIUR 7 HISCHREESLT], Coursera ™
G FRE T AT EOHEThRERIERAE201T, FLIPB10T. AL SRR N 20 A ik
FIREE RS B, ek 770008 R I () BRE 22 21 35 (10, WO R LA A REEVE H
KIERNAECRE. RELK. WIEER. Z5 A8 TFRIRES. IRENA. ITHR1E
BEEPTARREMRNE, GRS E T 6 B v S H IR AL O PR IR (5 2
FEULR R, HTRRE T e R EE N MG S (AR RAE 2R
¥, BARNXE RIS S A RBIRIZR I o th 71k, IR T 1 EH AR R
X HEVR VAN 45 R A o

RSP IR ER 1 se B, Ak $%20234F 1 A 8 H ATES BRI H B9, M
T A R BT AR O A 350 58 AR iR A 2 b [ R 22 511 & JE R EIF 18258145, M
CourseraF & 381531876314, &1110212%%. #E4iit, W AFESH IR LA
Bl B RAR S AR BOR R 2R3,

& 2 HEKZ MOOC F & K H SRR IFREERE B

5 FRAHK R
1 22 ROE FrR 1337
2 WIRPUEE: (dBiE) 160
3 o E S S AR 120
4 ek 108
5 H [ W25 93
6 PUE R 132 79
7 T BT VIR 72
8 Hemih 5 AEI 68
9 PRIF, F3C (hg)  Intermediate Chinese 67
10 G LE 54
11 M DE 15 49
12 PLIE upup 46
13 HARDGENT] 41
14 [ A 38
15 DI REDE Y, 28
16 WIFDE BN 27
17 BRIR R S ——S FHDOEE & HE 27
18 WD DABELE A 24
19 HSK4 2 5k iR 21
20 WD AEE Y 18
21 P PUE (R E RS 55D 17
22 WIR L5 PUE 16
23 PO (REZ5RE) 13
24 PABWIRN] 12
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25 BASARDOE: B SR 11
26 R 2 B AT 156 10
27 PUE Hi# HSK 8
28 PUEE/E#EBY 7
29 WIRPUE TR (EAM) 6
30 UESGERY 4
31 P 5 DS 0
&it 2581
& 3 Coursera ‘F &K XRFFLEREEE
e TR R iR EE
1 Chinese Characters for beginners 4934
2 Chinese for HSK 1 658
3 Mandarin Chinese 1 Chinese for Beginners 308
4 More Chinese for Beginners 301
5 Chinese Characters for beginner 265
6 Chinese for HSK 4 223
7 Chinese for HSK 2 215
8 Chinese Culture and Contemporary China 161
9 Chinese for HSK 3 148
10 Chinese for HSK 5 76
11 Translation in Practice 66
12 Mandarin Chinese 2 Chinese for Beginners 59
13 Chinese for HSK 3 56
14 Mandarin Chinese for Intermediate Learners Part 1 43
15 Mandarin Chinese 3 Chinese for Beginners 34
16 Learn Mandarin Chinese Capstone Project 28
17 W\ & 8 23
18 IADLEZ LIRS 19
19 Mandarin Chinese for Intermediate Learners Part 2 8
20 Mandarin Chinese for Intermediate Learners: Part 3 6
&1t 7631

M 23051, WK F 4 Hh“Cousera™ - 5 % > # MIPF L HUE it s T v (1 K 2%
MOOC-&, ., “Coursera”s&#hE %] FH 7 RN FEF G (TN
{Chinese for HSK 1) {Mandarin Chinese 1 Chinese for Beginners) J&“Coursera”f
WEE T =R, m CEfal b ED)  (WIRNGEEZE s ) (hEX
W5 A ED) W2 EKEMOOCHH IR & & T i =HikiE. HEFEN, WAKFE
EAFFERE PP BE A AY, HIR RIEE A, EREEE, W15
BORER SR P BEE S Th .

B2, BURBHEANE. dTHRRTFEFZIEMITR, IR PHEER T
SCAMEW RGE. HL WL FR. BIRAASEI3MIE F, WU A A R APLIEAS [F) 1R
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SPGB AP . FN, MIER TSR E S —BRERS. 7. EEXK
TR, DLRACE P IREF. A S A MR R R R e, A3
A REAE10050%%, 304519 F I PEIL SCAC . FEULIEA B, AR 7 HFEIRIE
FERiE BR . RAEVEYNE RR MRS (S BRI EIE R SRR E. A
PETHERE R E N, SORIbRE TR, HEHSSRETBRER.

4. TRV FTARAL R B ReHERE ML e vt 5 5830
4.1 TR B
4.1.17%8 M5 #T

RN I3 21 B R A BRI O, W TR SR8 0 i 8 3C
AN EANE SRS Z R TE SCERARBEAT AL, TR H SCAS AT A SR BT 3
AR i SR R A R] — 3 38 T R SR - SR T RFIE - A P 2 — F i AR R fub 1
PER] LAAS H RV TR IE UM 2% 7 fir i 2R, TR K2,

e RS #
S I‘j .\ RF /Bﬁ..mﬂ
A,_ 15 23
: "/__P- -"".
- \ \'%m

Bi5 gy

Bl 2 TRV HIE XM T

MHEAK L, FRURPFR IO TE S 2% B FE I Y — Fbkx O —h fle—1A & B 454,
BT =AAFRER: B—EARO0E CERERT10) , 42 SRk b
“HR SRR S T Y ANATE A A, BB SRR IR R L. R
MENESFREMR, XSRS FEE AL 7 o BRI A . 55—
FEAwIER RN T5—10Z 08, RN, M) , xzozZ N
OBRNEHIY 78, a0, g 30X — R0 e AT DA R HA <TE I U A R B
SRS RO R I A5 200X A% O iR T DR H B B eE& Aol R
FARRZE I GIR A . B=BEANEG)E R RERTS, RO S, KO
Bth) eI E N FERARSME R R E, B, e < PRAR T AE— 2 5]
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B e BT A RE S 1 5 TRAE S A A A Bl SIS L. B2, PRIRTE XM
LRI = SR, R 2] 3 SCREUR IR AR RN AT R N B FE B L K

4.1 23R RR G EJ

AHFRFKFE N i B @ 5o R IR PP AE 28 S 4E P . B o, AU
VeI BV B8 43 AT LDA T @ M, vl LA 21 328 ia] DL K 3 A O 1 5% Bt 1]
B5ME, BE, RO FE CARBITTF-IDFHA, 3T TF-IDF45 3347 K-means
R, MKIE G E AR AT LR O DL 4 RO R e, AR SCEEA 2 RTiE X
TS B, AR TR VPR SCAR S NS ZUMIMEE . RN A. REME.
S SIRR . DA 3 R ) B A A LR 4

% 4 CARK K LDA ETELERE (B
EXN LDA @i KA E
ST 0.112x“ZZIi”+0.068 x5 +0.04 1 x“PHAA+0.032 x“ F XK +0.029x“4IL
5 350,027 A L FEY40.021 x<IB HE+0.01 7x < fr
0.082x “URFE+0.044x“ IR 1 +0.039x“FE &7 +0.036X“ P 257°+0.029x 2

YHEH g 2%

VAR A =1740.023% T 5 7+0.020%“H1 307+0.014x AN

. 0.075x“1/5ik”fq.025x“i%#’&o.‘o19x“ TG 7+H0.018x“FHE7+0.018x 7
i +0.017x BB JK+0.01 2 HE45”

22517 0.068x*“fRK"+0.051x 1R 2 +0.049x“VR-FE"+0.040xF5 By +0.029x 4%

I ROR

F+0.025% 52 2 HE 1% +0.023x“IR #5”

ZR b, AW TR SCAS TR I 45 Rl e e URVP A 10— S4B TE, AR T aia] (Y
FEMAE RN LTVOE VI AN 4R, M &4 —%dabs, 9 gk
PRHERRIEN B . A TRISCIRBIKLDATE @t 5, R R, 46
CA KRN ER, NLTRGE | & RYEE TR - RYET, eI & e [ it
LR IE I R AORNCAE bR 251 o Ban, (ECHUMIIBI4ERE T, oy m s X
RS AR B e, (B <380 XU A ik 05 SO R EEAN R, iR 2 e
NRRZETA s YA 2% B AR AR S HOM Py RSO, #on BLiE N
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