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Abstract: Argumentation is an effective way for students to engage in collaborative learning, but students
are often faced with a lack of regulating skills such as a lack of specific expertise and knowledge of
argumentation, and low levels of motivation and engagement. Based on regulation learning theory, the
study designed a collaborative argumentation activity incorporating the support of large language model
agents and examined its effects on the quality of students' argumentation maps and argumentation
discourse patterns. It was found that in terms of argumentation maps, large language model agents can
help students search for multiple evidence to support claims and can provide a stable environment. In
terms of argumentation discourse patterns, large language model agents can help students reorganize
their knowledge, optimize the collaborative process, and facilitate the change of argumentation patterns
from individual argumentation to critical co-construction. The findings are informative for the design and
development of large language model agents in education and the development of collaborative learning
activities.
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HE5RWIEFEHNT, BARLAGEREFALE, ERFELAESFBIFRE. Lkl h
FRVPBELRTERAEFORRAZL —RATFAERANTRATR, WRFAEARTRI T,
WA 2 AR ARME R B Sm iR M), FARIER A s U B4R A LEAF R A E. Bk,
BEEEHITLTFRTRE AL T AR 4 BisEd4L, BAF%RY PH
T AR IS R AEAN R 5] B RAEA LIS S, B . Ak, AXEELSBERKI LIS
FAGETE,

MAAEMRAALF ARG R, KHEA (Large Language Model, LLM) iE % & &%
ANHEFAAR, TEHFEX, ST, AT LIM O FHRKEF L EHIAT . L5
SFRAMEFIIRAE T @mEAE ZEHA(RIKRESF, 2021), AHHREI®RIEL R R L
BRETHH%Z, Km, LEHEEEREWMERSIER T TEE S TMHA, b TAAAE—,
REBRERAEARLHE S KL F,2024). Bk, AHKED, LHARAELIZLR
ZRAEE P A2 F R E FHBEER )AL, FRCIEEHESFA, Bd T & A58
WK MBI K “L8” A% ok, EASRELER, L5 MARGHSRITIH ELEE
Bl & F K(T. Guo %, 2024), HF 5569 H &EFR ) TRIAFARITHAAMAT, &
— VTR FEFARIERETR, EE2RFFE, ERAESWIERIBILCEFTAASF,
2024),

AT, KBAIRGHE %4 IR A % (Multi-Agent System, MAS) & 3iE M &, A f#
AP ARET SR, HFSHFREALGSANAFRAREARNNIE R R, A AETED
% AN Re AR GG TR 69 0 A K IME R — 7 Ao ARG IR A1, ALk 8 ke, 53—
HWRRE, Z2HRARRARAFTERARBGRE, MR EES5ETHE, EASAEHA. »H X
FRL HEEREFHER EHF,2025), HBSHETRELEAUATILE: B4, &
AR M A F i E DS RAEG RGBS T XA LF) %, Hk, ETFiRiLs 3] et Em
BT RSN B R Ay 5, MR IR HAREEILANSEEER, L
HAEZRENME. $=, ZNAFRARLHTERZNT EAEAIF X, AN TEERIATR
foho CHARIENT ZHRKRRAAREREMEEZI T T PO ACE TS, 2024; S.
Guo %, 2024).
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22 LA AR, 27 HFA RN IN LA BIAT O SRR, ARRATRESYE
G TR KAFRIEM AT R A, F3T A ® 24T EA5 AR (Shapiro-
Wilk, p>0.05) Aoy £ F 4% (p=0.075>0.05) . &5, RIFABLBREREITHA
WATMAF L2 F £ 5 (t=1.148,p=0.258>0.05) &
2.2. FL &+
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BT A<AKKREF IR, Coze T4 (https://www.coze.cn/) T VAB AKX AL, T A5 2%
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HEYLERFATTANE T, ETARE, HFA#FTILRET, B DNARR A EFHT 2
TRE, #t— WM %% RARE X F MR IE T | a3 5508,
23. FX LA

AWM F D HFLFGRIERB R E, AFRTKAT Cho K-L F4 AR & 4981530 B
WM AEARIT S, ARSI B 69 K Z F= B 4% & (Cho & Jonassen, 2002). % ¥ 4547 5
T B RBGEIER X, RER, KFEATH. Zd, IH. RRAANELRITIFS, &
NEBEBINDA O 20 49 6 P WNER, B RTHINAF IR EF) T
a9 AN Z )5, MR 30%09 3483470k 2 945, %A% 69 Kappa & #h 0.652, i
ERRBA ST RGT GLEGFETTHE, FEDBHRA—E TR T R R,
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24. HBEBESHY

ARIERBORIERE ST @, RPN ZKET 2207 E0E, 5, AR
HA R IERE AN F AN IERER R RAERTITS, HERRENERE,
HHEN M UELZ AR AR BTN FHME, REFEENMSHEARILNARERAE
I E-TIE. BT ARG, A Shapiro-Wilk 4363 AN S4B IER2 E R EH R
THITESH ALY, 2RI THAAKIEG pEH KT 005, FHESHHEEX. B5,
#H—FT R ZHE R SRR A ARIERZER AL BN EF,
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THAIE, FEZ G FEAR, RILHEANTERBNA — DR GRDE T, LT
TRARE, AREFRE LTI IR, FEHEGRFNEZRT BERKEGRHD, RE,
A 5% B ONA 4 #7 T B (https://app.epistemicnetwork.org/) #4177 A 5 M & 5 H#H. &
ONA Bif ¥, HABATENT SHXEN, FENEZRABDELRGELE, T L
Ko Fetofe g BB & 69 B EME, T 200 F 2T 52 R e HEME, .50
FERFKITRO T @QRET RN T . ONA T XA T 450 2 & 2k 2 69 b 9] & R
BRiE, T B TRALEINGX R,
3.RBER
3.1 UM RFHEFTE

ARIEXHBZZ0KETE, RIFERK BRSO ERE T, AHBEATH (=
5344, p=0.03<005) LARFERF, ERBIEZENHEFHAHRTIREE, 2L
FEF. EWIERBRZENRET R, MIHFRKBREERI T, ERBERTH (=
8.247, p=0.000<0.01) A28 &2 & Hi& (t=3.057, p=0.028<0.05) LHFRF£%, £
R E R s @R K TAREE, 2L2FEF.

R3BIEBZEAHEORIHF R RO ER

SR IR H AR F3ia AR E t p

X oy il 6 3.58 2.92

G A= R

wEHRE 18 221 5 19 0.74 1.244 0.245
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e B ME . .
TERE s 1E 40 5 5.8 0.45 0.576 0579
AT A E Ly ik 6 18.92 10.06 2.841  0.030*
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x:f,f!z’% il 5 6.7 2.86
R A Fo A= j;:Z;ZZ 2 45;:;49‘ 8:52 8.247  0.000%*
2 i;’f . o A 2 0om
2 hE ol DM s oo
I HEHE j‘;jﬂ;‘: 2 ;_58'83 i:gg 1.938  0.085
[S11:N
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* p<0.05 ** p<0.01
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JE 69 4E Bl (Lee %, 2024; Su 37, 2023), sbobh, a4 E 57 A A hBlRIERE T 422 89t
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AN ER, RIBK AW SE AR EBIE, FFRXEN, RIBT MR EIRGTH R, B
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