2024 % 05 B
F U

May. 2024
No. 34

H[EMEE I L ERAFEERHN SESF S 574

FE TR

7 F
W& 55 250200

B E|MAAZRFINT 2R, AMNBH TR FIHEALAZF I FHRALI RS RAM

TERE, MERGAERT IS IEERETF I HMedd i,
R A B IAE 2] F F 5) H BNAT AR A 5 AT £,

VAT IAE S 3] AR H AT A A BN, K
BAME— AT EEEAHBEOFIZHZNITA

HIE@ g, BREAMEFIIEFTFIEZNBATARIESEF I RAZMGNEFKZ, FRE

16 R 8948 1L %
UNET TS eSS P e TS N
DA E R

AR FA. RNRAFRFESEWEF DA R, KRG, BT FHEH

[RBIRMESF 2] 4FiE@iR: SHEF

A R I BT AP TR AR ST A TR £, A& A CSCE 2019 7 B #4853+
ARARRF o7 A EBRNFIEEA, @5 1)
BFEEALGWEFIFTORNATARIE, ARREIHTZERASA=L; RAK-H
(AR R RAFE AT, FMRIENAFIEARR X TR £ At

TIRA o R ARIT AP, Ik T %7 k&

&3t 1% 7y kAT A

[(hEDAS] o4l [SCEkFRIRMBIA [SrEHRS]11647-9265(2024)-0016-02 [Wrks HHA12024-02-18

—. R

BRI A M Z N, ksl
FE R IAMENAT ARSI FL A . BT
RIL, FABAEDEEAII RPN S 5K
S SO EPLE E WIEM R R, HIfE
B2 S I RE T I BNRE sy, L ST K
RobkAF . SR, H AT A T AR A TR
MBI 2 Y A5 TR A A R S T A
LEPME A ST R IHRNAT A, (RS X
BN RBNAT R IR He 2 2] B[]
RAHTRAND . B, AT B E—
Tt 22 LS AR (1 5 20 3 BNAT A RFIE
%, R EDRBNAT AL S e 3
AT RIR e b, AN UM T R 2¢
PMESESD . A B AR B2 S
SR PME A R P EIR KGR AN L dE T

1. BANTHER

FEOEE T, S HIEE S 5EE).
B % BEhEEZ M7 A A e Al
FAEPAELE, RETHAT AR AES
SR EZIR . AL IMER ]
H, EE WAL T N RS SRS
By SRR R, K, £
HUMEESREBANT NIIRZ DR IE. 3T
b, AW TR IRANAT NEGE SN 3%
FEAELE M 22 S 1R P K T BT RFAIE
FfEE, BRAEARTHEEN AR

~ ATABNTFET I . AHT LR PR AL
MRS SIS S OB SO B, I A
FRPE 26 PR3 s A A A A AR 227 AT N3
YEIEAT 0T, R — T A 2 A 2 3] 0
FEFFASA BRI E R



2024 % 05 B
F U

2. BESEELST

HAl, ZBESHE ST R EE D T
SCA BRSBTS B (1 2 4t Sy
Mo ZEEEEE I R EARHA I —
DT, X SCA AN R S5 AR S A A B ah 1) 4
Brs 7, AEEMAEERE (s s
55 HHT T . ARSCEET X 2SR 4y
B, SR — BT BRSNS
BNAT N EAZ

TEARTRTEH, SCARFEE I PR AN [
AMAEE A, SRR FITTER 1G]
R SCARE B, MG AT
L2 S S T RIS B . AEART
FoH, SCRFEEEEEILRIE R % ST EH RN
AT AFHERIRAE . WK T SCRFEIBRSL,
SJEE A R HARRE (M4, QQ
%) ZH5YMEFEES. Bk, AR L
SCAANENG S AR L M B AR AT L
LT R, IR AR 5 I #H BT N FE
EER IR AE T

=, Wikt

AW 5T EL CSCE 2019 30 H A (77 BT
R (LRI R ALK L)
VRS I BAREAEN TN R, a0l dbaE
DI K2 2018 ZR 1 78 AL AE“H R
PR BT R IOVME S I B S PR
5% 2018 ARV ELEHE 7 R B IR IR EIT
FeIPME S I BRI BARERAERIE N
N PAEE— R, BERAKRE ERA
IRBRA AT e, AW RUARME T R R
St

May. 2024
No. 34

AR HVIRIER Z 5 PME 2 2 4
AT IR, O, A PESEAT
PR, SRR SR R AR MES 2]
AP RBRANAT ARIE. 7R R4
PRI R EHE BTG R, AT
FCE SR AR VT RAC s U3 T o E 2 2
AP B RNT AR IE . AR
DL N2 2 SR S I R I

HULFJUAN AT (D 2RSS0
522 (2) MRS HEAT A G

(3) FHNFRFEPFIES. BE)E, AW
R FH I A5 U8 2 V0 M A B AT Y . R
GERFRH: (1) KRN H CIEYME
5 2] BB NAT A RHEA BORIBE AR,
K2 500 53 RNAT AR R H .

(2) #AEINE S SRS
BN, ARATIAEAE R IME S SR 2
FIHENA 2 5 1) 1

BT UM SR R AT VIR S
K H SPSS22.0 AT Xt Hdf kAT 4041, R4S
TLAR45k:

AFEFREEAES SUMESE ST RN
ITARHEFIE— B &R/ W T ANSCFRFEAE
M5, SHWES AR 2 51
W5RZL, i H AR 32 shHh TR 3 B AN TE
S W TELTREEAMN S, HAEWES I Hh
FERYA WS 511 55ZR”.

SFREL NS, AT HEE
RYA“F S5 5w i+
AT, HANAT R ERI
S 51t 53R,



2024 % 05 B
F U

=, RER

AHF T EL CSCE 2019 T H H i fir 2
RHHON . FAEFBEG, RE T 3L 15778
Oy A48, A 5 A A RN Ry
MEREAY, JFR A K-3ME R0 B dt 17 r
H, [FAAFEZNOBRANFIEER . 2R
REEANF AR ANFEG . AR PMES
> SIS EBNAT A RO, X
R A FRIAE 2 Ak . AHF TR K
REATIAE, R IZA R BOT At
—EMEANE, (AE R R oIk
MEERI R AR 73 iE Tk — D ek . ARAEAT AT
KIL, BINES SPMES IR, AMUESE
AMRFENAT NIFAE, 1675 BEOCE /N PME
MNATARHE: AEZEBM S I H LS 5ME
5 SN TR ORIE AR AAT SRR AE AT N2,
M EBNAT NRFIE

EBCE

[1] RAKFe IRIEF KA, F. S5REF

Jakb ot (MLFA) #F%: IR, A&

RS 5 B2 ZAEHKF 2 E.2021,3).

[2] ARk Ao, E— & #F 5 EAH X
R AR, FIAGAAH[I].F H e
% .2021,(7).DOI:10.3969/j.issn.1006-
9860.2021.07.017.

B3], B, ZRM AT EMNZEESS
)T B F AR A T R[] AR R AL R F AT
%.2021,(1).DOI:10.3969/j.issn.1009-

May. 2024
No. 34

5195.2021.01.003.

[4] 247,53 8.%,60 2 5 %3 HAN
AR NRESATE SIS RAI]E
WA F A
%.2021,(10).DOI:10.13811/j.cnki.eer.2021.10.
014.

[5] BEREZN EIKRATEIELER
IAE B0 AE S S BN AT IR F
AK.2021,(1).DOI:10.3969/j.issn.1009-
8097.2021.01.007.

[6] B & 5%, 8 & @& % 4 X IO AL 2N
Fon I 2 AT -- I 5 3] R BAT R G HT 3 E[J].
TALHEF 22 E.2020,(6).

[7] 5K & AT ah 46, LAR R 5 @ @) £ & F
3] ) iR A GG IN Sm XN AT R R
[J]. .2 A2 F 4 &£.2020,(4).

[8] X4, A=, %) =4 F 5 .57 ) # 4L
SRR I, W ERIEE S 5] Akt X 7 o
R F BZAKF (Z248) .2020,(6).

O] BEREEN GO ERES
SATEYF 3] RN BT - T 250 BUAE &
5 X i e o #reg 424 2 R[T]. e A R oF
7%.2020,(4).DOI:10.13811/j.cnki.eer.2020.04.0
10.

[10] 3#6%,35 & 12,5 £ & MES D)
N 3] NG ATAR AL AR I RS R[],
FEZAEAKE (ZFEHKR) .2020,02).

Multimodal learning analysis for collaborative learning of multiple-input feature

portraits

Su Li


https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/ycyyzz202103004
https://d.wanfangdata.com.cn/periodical/ycyyzz202103004
https://d.wanfangdata.com.cn/periodical/ycyyzz202103004
https://sns.wanfangdata.com.cn/perio/ycyyzz
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/zgdhjy202107017
https://d.wanfangdata.com.cn/periodical/zgdhjy202107017
https://sns.wanfangdata.com.cn/perio/zgdhjy
https://sns.wanfangdata.com.cn/perio/zgdhjy
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/xdycjyyj202101003
https://d.wanfangdata.com.cn/periodical/xdycjyyj202101003
https://sns.wanfangdata.com.cn/perio/xdycjyyj
https://sns.wanfangdata.com.cn/perio/xdycjyyj
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/dhjyyj202110015
https://d.wanfangdata.com.cn/periodical/dhjyyj202110015
https://sns.wanfangdata.com.cn/perio/dhjyyj
https://sns.wanfangdata.com.cn/perio/dhjyyj
https://sns.wanfangdata.com.cn/perio/dhjyyj
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/xdjyjs202101008
https://d.wanfangdata.com.cn/periodical/xdjyjs202101008
https://sns.wanfangdata.com.cn/perio/xdjyjs
https://sns.wanfangdata.com.cn/perio/xdjyjs
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/ycyyzz202006010
https://d.wanfangdata.com.cn/periodical/ycyyzz202006010
https://sns.wanfangdata.com.cn/perio/ycyyzz
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/ycyyzz202004010
https://d.wanfangdata.com.cn/periodical/ycyyzz202004010
https://d.wanfangdata.com.cn/periodical/ycyyzz202004010
https://sns.wanfangdata.com.cn/perio/ycyyzz
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/zgycjy202006003
https://d.wanfangdata.com.cn/periodical/zgycjy202006003
https://d.wanfangdata.com.cn/periodical/zgycjy202006003
https://sns.wanfangdata.com.cn/perio/zgycjy
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/dhjyyj202004012
https://d.wanfangdata.com.cn/periodical/dhjyyj202004012
https://d.wanfangdata.com.cn/periodical/dhjyyj202004012
https://sns.wanfangdata.com.cn/perio/dhjyyj
https://sns.wanfangdata.com.cn/perio/dhjyyj
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://s.wanfangdata.com.cn/paper?q=作者:
https://d.wanfangdata.com.cn/periodical/zgycjy202002005
https://d.wanfangdata.com.cn/periodical/zgycjy202002005
https://sns.wanfangdata.com.cn/perio/zgycjy

2024 % 05 B LEH May. 2024
F 344 No. 34

Qilu Institute of Technology, Shandong Jinan 250200

Abstract: With the wide application of online learning, people gradually realize that learners'
investment in online learning is an important factor affecting their learning effectiveness, while the
traditional online learning analysis often focuses on the individual characteristics of learners, and it
is difficult to effectively monitor the collaborative learning process. This study takes learner input
behavior in online collaborative learning as the analysis object, aiming to construct a portrait of
learner engagement behavior characteristics based on multimodal data, reveal the internal
connection between individual input behavior characteristics of learners and collaborative learning
results in the process of online collaborative learning, and propose corresponding optimization
strategies. We selected collaborative students from two schools and conducted online interviews
and questionnaires with teachers, students and classes using the CSCE 2019 project dataset. The
study used factor analysis method to construct the input feature model, obtained the input behavior
characteristics of students of different disciplines in collaborative learning through multiple
regression analysis, and divided them into three categories by cluster analysis; the K-mean
clustering was used to group the data, and the input feature model was constructed to identify
different categories. The study verified the effectiveness of this method in different subjects and
different grades participate in collaborative learning. Finally, the method is optimized by using the
multimodal data.

Key words: collaborative learning; feature portrait; multimodal learning
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