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Collaborative Learning Grouping Method Based on Clustering

QI Tian-long' ,REN Mei-rui'*,ZHAO Jian-yu' ,GUO Long—jiang'"
(1. School of Computer Science, Shaanxi Normal University,Xi’ an 710062, China;
2. Key Laboratory of Modern Teaching Technology of Ministry of Education, Shaanxi Normal University,
Xi’an 710062, China)

Abstract; Collaborative learning can promote communication between learners on the online learning platform. When learners in the same
group collaborate to complete the established task,they can not only consolidate the existing knowledge, but also acquire new knowledge
and new skills through mutual learning. While improving individual performance, they can increase their interest in learning, thus
effectively reducing the dropout rate. In recent years, many collaborative learning grouping methods have been proposed. However, the
existing grouping methods do not take into account the three factors which have important influence on the efficiency of group communi-
cation ; topic willingness, learning time rule and group size. According to the learners’ topic willingness,they are pre—grouped,and then
the clustering algorithm is iteratively called according to the learning time rule to divide the learners into groups that meet the upper and
lower limits. It is showed that the formed collaborative learning groups are better than IFST and random grouping methods in terms of
satisfaction and time coincidence. Finally,1 754 learners on the XuetangX platform are taken as the experimental objects for collaborative
learning grouping. The experimental results show that the formed groups have sufficient collaborative learning time, the assigned topics
can well meet the wishes of learners,and the size of each group is balanced.

Key words : collaborative learning ;online learning ; grouping method ; clustering ; satisfaction ; time coincidence

0 3] & RAAHARE] 5% IR T AR R, PMEE R

UTAESR FELi 7 ) F B BUR T RS R R, 58 DI/ B 827 ) J7 5, X ] — A 2 U R Y 2
i, E HATA 12 500 T8 LR, = T NBC AR —A/INAL 2 B3 ) AT LA — R T, A L
T 2 AC K BRI FELR 2 ) P B IR S B JERISER: 2 BARD . DM 2T i B b AL fi

r#s B 5 :2022-08-12 &[5 B :2022-12-14

EEUWE [ ARBEHRSE (61977044) s FOF TREE AU TRHIITL S SCBIT H (E-RGZN20201045) s #F8 2021 455 "= 5 AR R &
I H (202102591018)

PEE R AR (1997-) 5B BB I8 A B9 0 308 KO8 s il AR AT 3848 (1972-) , &, i+ B #4% , CCF 23 B3 (31901M) , 5%
I AR S AR AL REE T S AR,



- 190 - HEPLH AR &R

5533 &

2] FHRE AR LR T IR 14 R 2Z (R A8, DA
A 0 R IR 2

PR 2] /N2 SR DM 27 2 vh i S IR,
AADLERFR G T 2/ AR5 AT %,
Andrejezuk %5 3 4LRF 5 8 T 2R 2] F TR A g
FIFNAFAL . Nand 55 LAY UL R 2 #0472 K
R MR 27 >0 25 0 BB O 2 K- Al 7 ok Ui
AT .

Flores—Parra 55'° % [& | 2 2] 3% 7£ /N v AT i (1
fe T AL A M 7k . SIG ST K
P2 2 H W26 27 S Sl HITFUKCE R /N
F5 MR T AR L ) BOVERS ) B AR KUK B
HLOAHDK R ZE T Multi-Agent 4341, 257
BHEEGIR G AL TR T AL ) S vh 3%
AT 55 9K SN Y D2 2T /N A 1 5 1

R T I IR AR, AR REE R, 4Pk
BT ST RAB M PME I 4340735 Akbar 55 % &
TN RUROR 8, 45 HK —Means 535 (—F
HE T K-Means MRCHREL ) $& 1 2l 2% 21 3 ALY
JE i J5 ¥ ( Improving Formation of Student Teams,
IFST) , HUAS T34 F i S OR .

WRAES ZIETHIHENGEBEER FIK
6 IATIRE T RUAIH AL 55 DR 3R SRSk A 4
Sanz-Martinez 45" 3 i< BT i 0 W A | 1 47 52 B A
WahEAF T ENZHE BRES S B K-
Means RAEF LA, PRGN IR T 2 H ¥
2 AR HITEK S Rl 2 o H AR S R 2R (8 AR C 1
HF A, BRETETE Y B R T LI B M AN
R (e E48) RS 5E T hE R, s d4int
WA THEM C BER

SR, BUA BB 38 A ] I S it~ > 35 1) &
=5 2 151D/ AN B S/IY 8 e g R P = 17
VE2: 21y 7k . & e, A TR = R0 Bl T 20
Oy, HLZ5 T2 20 3 X R H R BEA T DL &
ZEBERBWE . R LR S G R R K
22 AT 1 5 B R) 25, 2% ) 35 76 AT B2 i Z0 R 7] fig i
A6 B2 > B Ta) R AR W] 9 2% ) 25 43 e 390 1) — /)
SIS S e AR T NSRBI S € <S = 3 =R N /1Y
T A 2 i R £ % 1) A 7038 A 2 T R AR 2 T
NI Ik /NS fefT B2 5] R TE 21 TAE A
R HbRm 9, 28 Bk 6 ToME: > 7,
FRAGR A T R N R = R
K=

TR EIRFAD R A H AR
T R A ) IR N AN
R TR T RENYMES A S ITE,

1 ETFREMPMESINESE
1.1 HXHFSEEX

NAZEIEMERTR NS = {51 1 <isN| I
FE ST AMAMNL G111 <j<sM XHG N
G, =D #k), UG =8 LNFEBHESRRN
P={p |l 1<I<L} . s MEBEERRRMEw, =
Lw, 0, Wy, 10, ] JIXH 1 < w, <L R 3R
IR s W R p, MENE w, AR, P, A 34
YRR BN L = 3 R s, W VR SR w =
[2,3,1] IR s, % p, ENESE R B p, TEREE
SEE K p, ENE R, s, MBS
Nt = [y gty ety ety |, 3K HLH 2 3 JR I (Gl
hT KRR Q AMMAER R B, ¢, SF T 01,3
IR s, S g DN BOE S T LS 5PMES% T,
B, s (2 > JRBRGER 2 4 ASAH A s 11 BE ik
t;=1[1,0,0,1] %R s, B 1 4 AR BT S 510
2] 52 3AEHRIBOR] S S5UME ], E T ELE
TEPRIE A [ BRI LA B ) O AR R e e ] B T 2 5
Ve dJa K /NS BB E BRI R ceil , /N AR
BECT RN N floor

FE ST EE ) 472 2 5 T AE I /N AL 1 B B A
ERBRZIA (udE ERBR ), BN R 3
M H AR, WA Y s ) H R
o TR 2 ) B 2 20 3 B B R Dy T
M,

SE 2 (BB E A ) « B R) S A B i T /N
3] B R S IR LA AR B . IR A AT
A7

1 < (t,9t,)/

MZ;Z c :

J 5,5,€6; ¢ |
ik !

b, RN BRS¢, FoR/ML G,
HAR B 27 ) 3 5 5L

TESC3(UMEE M) A E FERS P e E
B S FIENFHEENE (w1 1 <is< N ¥
AFREEBEALE {1 1 <i< N RIR/MNAAEL
FFBR ceil #1 floor . & F#ETHEE S RN E
AHIAZ A E B 5E BT BRZ ) i Ao o)
INH G T <G < MY AT TR RN A E 5
KA,
1.2 WMEFEINAETZE

BT R LW U E = 2 4r #H J5 % (Cooperative
Learning Grouping Method Based on Clustering , CLGC)
RECELE LUT AP B S — 20 T 5 20 Ab B
o AR 5 5 =20 RIS 7 A S 0020 Ak 1
REFWAERES, A BRWE 1 Fos, K



61 RIS ST RIS UMEZ S S T - 191 -
floor =3, ceil = 5,
S @ syl @ WFETSF MR O F R0
() s N ™ f(
Gl [ )
e— B
55! <z B S1,54,
@ caAL 1) ()| Sli,sjz,
@ 51355165
@ ¥_ 522,523,
S1,54,511,5135 B S1,54581 ‘l':vlz_’! $24,527
81655225523, (pz.) 813551655225 2
8245527 823,824,527 (p2)
@ — — 53,56, 56,5 [0kt
@ 53,86558,59, Ba 53556558559, 858559, K ) S1455175 |Gy B;
= S1055145517 (pj) 510551455175 Bs =1 || 1055145 5175 5175 _S18 ®s)
@ S18:520 } siws | S17:518 simsis [ ] 58,59 58,59 133}53,
@ S20 820 $20 S20 S(),_;S_Z:)’ G
£ 1229
59,515,521, By 52,515,521, Ba 52,515 52]529' B, B
S2s:92052 | (0 $282052 | (pa) 521525, 5 (515,501, S15,521,| | (P4) ::522[‘;1255’, (eA (pj)
526,529 525,526 525,526 Sa6
 E— — 6
57,519, Bs I55157.519, Bs 55,57, ‘ §5:57: || Bs 55,57, Bs
5285530 »s) 5285530 (p;) 519,528, 519:528: || ()| 519:528: (Go| (ps)
‘ 30 530 830
\—/ (N S/ () / —— J/ ——
[s SRS s RE B EAMUES p M G UMM o BH e (R s THOR }]
A1l EATREODEZI AT EFER
121 #isd
a2 H R FEE R (w,| 1 <is< N ¥ _
“ . A 27 >3 5 1 ok Al R B
EABEE SR LATSAES (B 1 <1< Fe LSRG LA T AL 2
Ll ,XH B NB =J(1#k) , U/ B =S, XI5 v
~ P e s | iy 4 a1 £ |a———————
ARG B DR — R AH [R] 9 2% ) B A8 5] — A~ Fi 43
AT, W dEa B, MR E-HN p, o AT 7 | BB A
5 ZHoR T = 2% s Yl NN
1.2.2 ABFAH>UEES S 4> floo s
s D arHER (B,1 1 <1< L} ,#Hnd =
EEPEIFHRRTET floor , WA T — R, il %f;]?;
S e M 4 n b AL e A> cel
i R E L AT (TR 1.2.3 1) . % 470l -
TG TE ] HBUNT /NG BT R floor | K TR =1 # ] I
N » 2 S22 02, ], A VR A
VKRS LB 4 T2 23 3 T ) 42 ) % o
5 T REXT R A AR A b B 1 B BRQ T s v
W B, AYECE) By, WSS R A B U 4L 4 [ tiusa. Bt
D ¥ U7 ya 32 N —
EBANT floor P HL PR Z 2% > #56 — IR N |
XA TG A MK 2 HE | L BINI% 2 2] 3 A T 3] v
AT A PRI, [BFEA EHREE T TR [
1.2.3 AREFE»A 5 [ HETHTH
Vs LA Ny A 2 ) F A E)
(U B 2 A TR B LA (B 1 <1< e

Li T ARG v B2 >0 3B BOR T /N2 A 5 R B BR
ceil |, MR 27 ] 2 197 > Ik [ o i, o P SR 2R 50
WSS TR FE DN 2 D THE A TETH
A FBAIRT ceil |, WARSHE TR 73 2 A H)N
A, A AR, BB TR R ) H RN T A
T ceil (o R R AR T AR I B o3 21 25 2R A
o W 2 froR i ARG AR B R e o
BUNTEET ceil W B HRZ B LA AR 7341
GRS

FZ AR /N, Ik AR YR

B2 ATREGWAEF I SWET HRAE
AR AR AT R A SR R B Sy =R
TR RIEE L W K-Means'" ;2R BE
Agglomerative Clustering™ ( fi] 7 & AC 5 ¥) .
BIRCH'" ; A I i 4 1% 4% %5 1% Affinity Propagation™"
(PR R AP B0L) . 5 B R, 2 TR0 43 19




- 192 - HEPLH AR &R

5533 &

PR AR YRR LRI, 35 5 B RO 2, T
AP B AR B B LB, TT LR A R4 £
T4 A M VL 1 TR BT A T T 404
FOM RN, I T 1 B T B
SRR PR 2% 5] e B R AR R AR
PRI M L 3 1 2K T T 0 s B 26
RO T A R T T H
BB ARSI T A,
1.2.4 REREBRES

35 5 SR 7 4L 5 SR A P B BT AT T T
H2E T FBUNT: floor | MG % T4 i 125 31 U
S BB S BT 2 % e R — AN B LA P T
e, AR AT« floor < FIAR T4 922 3 H 4%
< ceil , FHER—BUMLIE A B L 4P H
AT UL 2 3 5] BB s AR A v 5 &
AN S A PR FLRR B, OB 554 M 0 A2 S 3 1)
1] 7 B B 6 14 A T4

ST R AP T TS R I A R
2 AU T 5 A I A P2 T  SE ) % )
0 R IR I BB L8 P RS A A T
KBt S Ao 0 A2 A PTG LB T 4 46 2 B 2
S HAIEN L FR TS W 1 BB 5, A
) B, 545 BN AT 6 414 A PR B JE 4%
i B T | DU Y 7E I 4 25 TR I (1 L4920 4 4
o, EENE T B IR FRR T

B 305 AT 25 B R SR B T
BAELWIL ; floor < ZHRFEAPIETHH < ceil |
5 H A Sy — A B2 5T /NG /NS 7 R T 20 4
B0 R 0 T W UR 2% /LA R A 1 BT
@FEIRD/INL G, B FRR p, .

2 XRERSW
2.1 HUREFMTALE

27 ) B0 R R BB LA B, 25 2
BRI IR T A T B LS B 4, R E = ) 1 6
XuetangX 5",
2.1.1 ZHER

TEISE s | 2 20 35 5 32 80 i S 1R AR R AN 3
STHY, FERR L o AR BT AT AR AR
BWFIE N B EERMNESSH Nwp,o’)  HpS
Bp=p 20t = Y (-
2.1.2 3 abRAAE

XuetangX - H WL P EHEEE H A & T M 2015 4F

8 HZE 2017 4E 8 Ay 1213 [ TiRFE 4k 378 237 £42
MERTEShIC I B & A B DR R R A, 2R

B TR T N L T A B R BR AR 01 ] i
R dhE S

s [ 5 A T A BT FR AN« B 5 BTG Bhie SRS
13 45 B 27 3 35 1) 2 5 R AR 4 8 A A2 )
S5 T 2 1IARE IR 28X R 22443 #5130, 4%
J& , BEALE IR — TR R R AR th 2% 2 7
BRI TR TR BB ke
MR (R B T Bt S iR I 20 /N (5 )
o e, D R T AR B A 2 R
Ho g%l 0-1 )i, ELAHL 25 s, (& B R AETE ¢,
(5 g BB, W e, = 1,80 ¢, =0,

2.2 ETERNMMEEINAFEBRIE

R T BRI B 2 2 0 A VR A R R
H 5 BENLS) 41 J5 ¥ (Random Grouping Method , RGM )
AR Akbar %5032 HL i IEST Z0 28 2 EAT X 1L

BEHL 2 T IR 2 “ TsinghuaX _30640014X” /1 [
2015.10.13-0:0:0 % 2015.10. 19-23:59 .59 ] |a] &
WCSRIN 1 754 2% 2] 5 PR B2 S BRI RS
BTG 138 204, BHABATTAEIX 7 RN B sk kb
A 01 [a] i B AR Ry 22 ) B B2 I B A . 4
Tt K Q BB K 56, BRI — JE B 35430 56 A~ ] Bt
AR B BE S 3 /NI, B L 8N 8, floor
WE N3, ceil KBNS,

CLGC £ dim Al i H R B H LA 24, X B
{GEBEIL Y = AL . W T K-Means 51k
B 1 2% 2 4r 40 J5 35 i/ CLGC (KM) , ¥ % T
BIRCH F:3% 4341 7 12 4F CLGC (BC) , ¥ % F AP
4N 47 IR CLGC (AP) . bR =Rl 2y 47
A IFST LUK FEHLAT 27 ik i SE IR 25 R 46 1, R
ERR SRR TR 10 KI5 A HME

k1 BT kM SR

ST VR % WREGRE/% BT/ s
IFST 86.58 1.26 34.62
RGM 42.73 1.23 0.95

CLGC(KM) 100 4.34 11.43
CLGC(BC) 99. 94 4.44 7.16
CLGC(AP) 100 2.88 7.01

M1 AT LUE A% F IFST A1 RGM, CLGC 7£
WL B FNE A B AR AP R, Hoh BT
BIRCH $.3% 1) CLGC R I 4T, i} [H] A 3 20 )2 IFST
I RGM B 3 £ A TP A EFGRITS S
PIME TR 60 J3480, R 2 o 4 R 2 2T I Kl —
e BT 7 T IEST AT 85 K, CLGC 2,
RGM Wia TR . £5G 7% I i) 8 5
Az fri K 1% S0 ) CLGC I F IFST il RGM, %6



%63

ARRIE A  He T IRE PME D 4L ik

- 193 -

WE T HARNE,
2.3 ETFRENMEFEINANA

$2.2 W 1 754 B EENLRS, Q
WH N S56, LIE NS, floor IE N3, ceil RE N5,
K5 2.2 AR )y LBk #LE 8 7] CLGC(BC)
W22 B4R 361 S PMESE 2] /N, Foh 4 LB

240

N3 B/NEA 23 A LR BN 4 BI/NEAT 5 AN L5
O 5 W/NALA 333 A, SRIRGR A AN/ ERIHR 2
AR =R Z — B L T F 8 A
PRI, 2H 0345 K ] 2 5 P > B IO 64
IR R 5 R ST R — 2RI T2 )
HA FE AL R ] M SE B T B s

=
E
=T
180
Al ® ®
E ) © @ ¢
= o & o)
%\t 120 ¥ o o . -
& @ iy Y ¢ ®
'5,\_._:—' 60 F--tHF-1-Ft--1-t- . o - N (1] O I VL) ) — | S VO ) v 1 8] 5 VO K1) - g 1 . LUl Plao ’ ) T
x 8 0
'&Z ® D & p Poe e
N © 20 69 | - P N a ] ¥ I R @ s> O & N U
= 0 “0 © g g =SS § v N ¥ B % W & = " "%
215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310
2 51 NG
B3 i TS i T a K

K3 R 1 100 /N 25 R ) B
K B BRI, IRl LA 1 AR 8/
Al T P2 T B 22 AR K, X 2R O A
o ) B AR RE B IX B ] A IR AR B A AN AR ] 123K
B A 2L T ) T 9 R L o 192 ) 3 B
[l —A>/N v DR s 28 /NG AT T I o 2T Y IR
Wit v T AN

3 4£RIE

PN T — R T 2 AR B I DME 2 3] 43407
W TR R T 2 S R R B 3 A ] B
FEA/INEL A | T B /N A 53 B DM 25 ST I ], 8
IR 24 /NI 3 SR AR 0 Mo s JE 2 ) RS IR, AL
AN Z R BB . D b R s M
JINERL I 0388 R R B T ARAE , S IS B T2 0 BRI
SER, T AT LA A R IR 2

SE 3k
[1] SHEN X. Current situation,problems and countermeasures of
MOOC in Chinese universities [ C ]//Proceedings of 1st in-
ternational symposium on innovation and education, law and
social sciences ( IELSS 2019 ). Shenyang: Atlantis Press,
2019:299-305.

FENG W, TANG J,LIU T. Understanding dropouts in MO-
OCs[ C]//Proceedings of the AAAI conference on artificial
intelligence. Palo Alto; AAAI Press,2019.517-524.

a8 AR B ARRTEDMES S IR [T]. T RLAE
Rl 2 40,2003,9(z1) :28-32.

ANDREJCZUK E,BISTAFFA F,BLUM C,et al. Synergistic

(2]

team composition;a computational approach to foster diversi-

ty in teams [ J ]. Knowledge — Based Systems, 2019, 182.

(5]

[6]

[9]

[10]

[11]

[12]

[13]

[14]

104799. 1-104799. 16.
NAND R,SHARMA A. Meta-heuristic approaches to tackle
skill based group allocation of students in project based learn-
ing courses[ C]//Proceedings of 2019 IEEE congress on ev-
olutionary computation ( CEC ). Wellington: IEEE, 2019
1782-1789.
FLORES-PARRA J,CASTANON-PUGA M,EVANSR D,
et al. Towards team formation using belbin role types and a
social networks analysis approach[ C]//Proceedings of 2018
IEEE technology and engineering management conference
(TEMSCON) . Evanston; IEEE 2018 ;1-6.
SV I RE . LT ok A R T A DM 2 T A R
[J]. ML TR, 2014 ,40(10) :137-142.
7, R, B—Learning BME 2 7 v i 73 4 (] AT 50
(1], PEZEFEE ,2014(1) :59-63.
A IR BRI TR G B AE AL 5 5K 3 4
AAHFFELT ] HHFHLRIE,2017 ,44(S1) :105-108.
AKBAR S,GEHRINGER E F,HU Z. Poster; improving for-
mation of student teams: a clustering approach [ C ]//Pro-
ceedings of the 40th international conference on software en-
gineering : companion. Gothenburg : IEEE ,2018 :147-148.
WRAE AL 2R 3, 4 AR 2] 35 22 A 38 1 IR B 11
SRR V] BAREE HAR,2020,30(6) :55-60.
SANZ-MARTINEZ L E, MARTINEZ - MONES E, DIMI-
TRIADIS A, et al. Creating collaborative groups in a
MOOC :a homogeneous engagement grouping approach[ J].
Behaviour & Information Technology, 2019, 38 (10/12)
1107-1121.
¥Rk M A, M TR C BENTEL M
RETAVFELI]. AL TR 50 H,2017,53(16) :68-
73.
RAITE 75, 56 SR, 4. RMUBIEL M4 2 oy 2
(T4 201 W)



	
	页 1
	页 2

	
	页 1
	页 2


