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Abstract: With the widespread application of large language models in education, how to leverage their intelligent
features to adjust classroom arrangements and improve the effectiveness of activity-based learning has become a research
hotspot. This study developed a large-model-driven intelligent system for the elementary school science lesson "Water
Freezes." A quasi-experimental study was conducted with two fourth-grade classes in a Beijing elementary school, and
data analysis was performed using system logs, dialogue records, and classroom videos. The results showed that the
experimental class using the intelligent system significantly improved the efficiency of activity-based learning while
maintaining the depth of inquiry. Teaching time was reduced by 15% compared to the control class. Furthermore, the
system's built-in intelligent feedback helped 46.2% of the groups effectively correct experimental observation errors,
significantly outperforming the control class that interacted with general Al. This study verifies the synergistic value of
large language model-driven intelligent systems in improving the quality of activity-based learning and students' scientific

inquiry, providing a practical reference for the integration of generative artificial intelligence into regular classrooms.

Keywords: classroom orchestration, LLLM, elementary school science inquiry,

intelligent systems

1. 531%
ENEHEHTE, RAXE D AR AAEF AR CBRGERE, 2005). R,
B RERTY B RALAENREFHEBCFORFERIRY, RIFBE L@ EGRE
ENFFEE: — T EEARNBEESANDANIRTEE SIAFIRE; F—F @, HARGMN
1064



GCCCE2026

EEREAR M FAEAFH I ARG E. BRBARKEZHEAETTRROZ
B, 2aTHRZAFHENGHR, LEREEHFFPOHELE RANNA FRIT,

WEENFFRARITE S AR T A5 & 369 5% iF E 22 (Dillenbourg & Jermann,
2010). #F5iih, KiEZ 4 A (large language model, LLM) T~ 5 AR 4E 4 52 & 693t 35 8) F7,
R AR HIT R R Sm 3G 3% B, A BRI R T IR T E ) 69 L H B AT R R A,
AAFFARITHFAT — AN KRR IS GG At & R, S 6137 & T 8 3 M5 IR IR,
F LLM #9332 e ) N D F A FIRE PRI XBEIRT, A A HIT R AL S L5475 fie
Vo A AR TG F R R, B3t Bz 2 A0 E R 54 Ad f KA
“g ORI AN, AT KBBTRETRABAGFRERLERE TN FFARF
A RBIRTEINT @EHalE R, ARKRFRLRTIOTREE L L HE K RIRE,

2. MXFR

2.1. REPEDELFELR

BR¥ & 5% (Classroom Orchestration) ZA§HIFALH L HRGREFEF, 5 E
REFENHITFEELERGE 3L, KEAME AR LA, THFFARLZ—H
= BARM G B s LB A 0 5 R E 693 &M #0578 ¥ ALl (Dillenbourg, 2013). A T L #H#
TR B 094 X E & SR 84T 9 BF 3 4% (VanLehn et al., 2021), RE FHFF 2 4L

(Classroom Orchestration system, COS) K iz 4., A 7AW, COS f£4H 83 )& 2 KA

IRRIE T, BRI F A ARMLAT 5] 2T @ B A 2% W 15(Feng, Zhang, Wang, & Cai,
2023), ARin, HHGENFF R LAIRM T LN 5] &, At 4 A R IELZ ML
R BT IR B8 BT

AT, KFARIEZAWREFTHFFEALEARET AN IR, §EFFRIEER
7] Ao B B R AR DATRE ) HANFITFRYREF o R ARGERR T IRIRO RIS ARAZF TN F
F, PAINFAFIREEFIRBZKBEYOEEGILE, FATHAEALGFHF Rz, X
AT RS R RBHIT T RENSO R ER, A ESZAHARGHFRAFRET, AKX
W REFESFFHRE FELE B AR,
2.2. AZF A EZIRT X FFE

EAFRAEBL, REANORFIEARAFAEBLAE T oRITHE FHFILGX
4#(Van Uum, Verhoeff, & Peeters, 2017). Fi& £ RAALF RO RE, KB RAFEH/LRE
0935 LI 5B ARAE A, AR E F 5 E 50 698 T R4 T 3769 7T At £ (Sharma, Mittal,
Kumar, & Bhardwaj, 2025). HLA % % %% LLM 4E 4 i@ R AT &80 F A 4eif Bl S P ey R 2L, 12
AHFRFAEET, AR LLM 55 4 & R 69 52 10 300 35 38 2 47 57 B R A= 42 28 20 )T iR
TIRPHAETRENK. LARANFHFREY, FANBTRRAAELARMEERA
WAFAE, LLM 89 5] AR5 A 2 32 A 09 5 SR A, A T R i S B R4E BLA 4 st a9 5] 5
sgh, BATEFF 5L Y K 0E LLM 4o fT 5 BARGG R E N F X RALREAB L. AT @M
4 ARG IR TE RS, & LLM AR /AR AAT SR 2 b a9 XA SAB 4 AE, A m AL
R 3tE @Ak I RaG AL,

3. A&k

3.1 BRAGF
AR AT R A ZR B IR SRM, BB AREABMBEA L L ZHS S R

MR EAMZ b, EEARMIGTE, RAMR TR IR, LFZHE 508 R A
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AR EAT P A RO FIE, HARIE TR 09 A0 K H T A A A A Y 5] F 2

b % F AR EAE R A ey AR, 38T 4R 93 A (prompt engineering) ¥4¥ & 49 A4 iR |
HFOARE E N FAERBHTRERE, ARKERGRBE BB EZS NFHFROKF
X B, FAFAKBETHNF, FATREBEOZMUEHELE, HABLRNKRFESE
53T AACARAE T 2048 A

AT HEARETENFFOERER, FRELRAER S AMEXIKEF £35% 58 )F 3%,
F AR ARSI F ) Ko, METRERIARGIF5 8 KT, F AR LR RBTRP
RAER TRAEGERIT AN HIFRR AN AR A &R, BT RESRBEAGELER N 5 HIE
TR, FENEOIRTREERGE A AN F R IR XA WE R 69 R A TALE
BYFAMARBATFIRST, THARFRERIRENS ., HATRE T FFR TR
TAABR WK R
3.2. HREFRHY

ARGREAFRAHBATT, FRERXFREBRARKTAESTR, T et
BB RRAEN, KIBIRFE, WEBE RGN E LR,
3.2.1. #4345

FARBAMES IR A LTS, B3R EXR @5 F I antE, AR T

(1) MAEdF: B 1T, FARBEZATRGFAMHFAD LG FZE FT . 5
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M, FRETBETEBFRERERT. FEATABIRE XIERREME K E 9352
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RFF AT N FEAFIR (REKRT) ikt ERK, FAFERAT —E2EH REFZHEAIES
MERE G, TTREREY, ZAABIBEME ENARKALTREEDNFFHE. £F
A EH, FARBOENFFEFRRGEZLTERNA KEAR, T3] F5 4 £ AN
NERITAF] &, BT FRHLBRITHF DAY ELER T e AFllE, FATRKER
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R EIRAE
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