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THEAMERGZHERMABE, REPREBN, SHAEEERRANY, kb 5HFLBRAEwA . RFRK
HABALE ZHBEERIR, MEAN BN REAEGFHEIEARZE, MEHFTRETHFZHERNMEL
BRERRX. REEOIRBRELEFENEa L, TR T =ZARH: DES “RERE” “BiRkFMH” M
CATERR” ZRAARFGRNROCHBELZRBES, HE LR R BAERBIAMAES SR E, ZIHE
TG AR R E B 2) Rl KB B A AR AT S B, K U e R 4 AR R 18] R R VT 4% 1E B9 et 1R A
B EEEAS, BT OREER LS HEAN N R A EE;3) L F AL 20 TE B 201k th B $ AT 245 R
B AaMBE T EEIRES, FRTELETENES, A RERENF T ARSI E. WPRAEX
W, ZAR RGBT AT ETEROGREE, 3 SR AR AR ENEBFEZEA N S HFRE ATH
WA B RGN RE, X—ANHR G EREANH LA TREAENBIBER GRS R AETH
AR, FATERXFTHHEIERATET HEE,
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— 3= FLR GRS H SRR 1) Z 4EHE R, — 2 TR
FE Lo 7 N TOUESFERT 2% 7 . R L 58 . ik
DR SR R e O i B 2K, L R ik AR UL A £ B — A [R) 8, AT SR 00 H 2 e
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DR B, B RE IR WA R G S HWHE SRR OF R, B REER AW NE M A . B RERORAE A 3R

VR il , AR IAE o B 45 R = PRATE IR L RO
EIE AR . SEMF BT AR R, MUK
S H E B AR P (AR IR A2 55, 2024; 7K i 4F,
2024; Saar et al., 2022) , X — KA I T2 68
R0 B ERAE M U FE AR 4 2% 5
HIE O = bR Al L B B BIE IR R, 5
O PR B R A S SRR L (EARE
B, YT AR S i B S5 4 T 0
TEZCHE b ) A b A, (5 B B 2% | Ak
BV . BB

R R RE TR B WL 5 B S B, At
FEMRFC KA 5 Z R AR H AR, M= AML Y A AR
HOWEE S IEUER Y R G0, WRAEZN I 32 e iR i %L
PRI, M H S B e A2 R SR E . &R
Gt L) 22 5 S b ) TR A A SRR, DL SR A
WHEZE, DLRTHR AU ik, LB N R,
DU BB A R BA T 2844, S B BN SR AR 3 R AR =
MRS5S . X — TR B FE A2 i B0 5 2R
B ] TR B 52 B, AR A e T LA e A = 5 A
TR A 22 8] (%) W 2= (), JF J 98 200 AE 2 e fb Bt
HERE Y R A

;\%’ﬁﬁiﬁﬁiﬂ‘g}i: /EJFR—% rfj{;}}i

(—) FLIK = R

20 TEZ2 0, BF 5T & JT 46 %R A B E AT 2
k. Zgetk. S EE S 7347 (O Leary, 2020) .
HOMATER . i hr, TR IE . B AR AT
Y AIE 54 X 2 A e Hi 2 3 7R 4 2 (Ahuja et al.,
2019) . 20 {22 50 4FAQ, REREWET LS TR
B, Wk 22 48T 5 0 B S A M ik L IR VEAR PR 40
# 4i (classroom assessment scoring system, CLASS) |
AR STEM i 4 WL ¢ it
protocol for undergraduate STEM, COPUS) M £ 1~ 4k
JESEMRIRBRFAE . WIS B, DRSO ZOM R i
T EERARI 3 AT R 5, R UR AR | SR T R
27 G r= A4 T AL (Ahuja et al., 2019; Ngoon et
al,, 2024) o SR, AN T EREUEFEIS 2% 1 HARM &
%, MELL SO 840 . IS R O T A

BE LD . T E N SCAR R RE A BT BOR Y R
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(classroom observation

AR R HUF 1 RS, R AN RIS s 2 1)
A5 B E AL DR 3 PR SRR AR, 1 ) 250
(E—4%5,2022) . JT4F, [ N AME RE IR A WL AT
7% 1 55 1 B 06 3 28 5 (Ngoon et al., 2024; 2= #4545
2023; B P, 2021) | $2 (7] 5 B% (Pérez-Sanagustin et
al., 2012) . i 4 51 i (Alfredo et al., 2025) . 173h%h
i (Alfredo et al., 2025; 2 ¥y 55, 2023) , # A2 H ¥
55 (Aslan et al., 2019), #ORAH R T PREWELAYIE I,
B BR A BB T 200, FEERI LA .
B, TR R IR A “ B BB KRB
KBNS HEBY “BREIRIEE T SEME S AR A Bk
PR o FAZ O W S FE T e DR o L i s 1) 5ol
FRIAE Ry “ b7 SR, SCREEOM BT i
YR, #EshZbit m Bm 1k . Bl ee b RS Ak 7 m)
K&

SR, A B4R, 75 S B E T, B AR PR A0 WL
M Z B ARRERGE . 75, B e r ity
B LI 8 bR AE AR A S T # i B, B ) gk
RS HE AT NN A, XELLR B T
I (AR AL A5, 2024; TKIA 4, 2024) o 4 ATtk
Z AT HRAE R R B, O R 9 o A A A AR
(Alfredo et al., 2025; Ngoon et al., 2024) . H K, #
A2 HS B9 ) B 2 S e fb . AR SR
HEER B (Ma et al., 2023; Saar et al., 2022) . #i10,
HO R 2 N B AE 43 A1 VD (4 PG U 26
SRR AR AREAE ), T B OB A4 (IR 22 A iy
SEARE IR, B M 3R SRR 1) (A R A TR
SAT A WPEERRAE) o SR, 2 HT PR A B R
Mraf Rk 2 BhaEdl . 8. 8RR, MELU 2 30
BT ER . i, B Re R LA 5 2L 2 ()3 i
KRR — o HrE i 2 B R A A R AR I A=
AT, W “EImATshan” “FAERERK” )5
TR AHOR . IAIRSE, I “ 2z ks
2B B WRLLRIXE? 7 R T T B e A PR T A
S5 7 WG T A IR AT O A T LR
fiE? 7 SRR R0 22 SR g3 A o 45 2R 0
S5 H MR SR HAEXT 55 (Alfredo et al., 2025; Ngoon et
al., 2024) . IR [n] BT BOF 8 PR 52 WEEME LIAE Ry
AR R T H S T
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(=) 2 5 AT £ R0 Rk & 3615

B RE R L EE 5 BT S e 2 [] 83 9, AR Joi Y
T HBEZER SN ER 2R w# s
ST AT IR B, A PR A A S
s J5 4 2B ST R 52 BT R S BAYERSY, A
AR AL TR 52

i) ¢ (insight ) 42 88 B3R 2 W4 1IN MR AT, fiE
S PR T) RAS 5T PN 7 A5 2R OGR4 1 TR 21 4
&, AR S AN N AE L B B S A (Yi et al,,
2008) . MNA: HLHIE , FE T 8UE iR 22 B A =4~
HAVERAE: 1) 774 TR 5 EE R FE 52 B, it
B A5 VR B R e A B (ks BE R T L (5 B ) A2
P FE R (I 22 5 L3R L B FH o) SE A
S (Card et al., 1999) 5 2) 4K 480 5 45 1 DC i
(match mental model), B¥f o] M4k = 1iE 5 Sl 1 18
AHEE A, T A2 1% 5o Ak 38 % (Agutter et al., 2001);
3) v o i 1Y IR A AT B 2 AP AN 3 M (North,
2006) , 22 B Xof BEA A RIHE SL B4 i sl A

TEHE Mo, 5 TR E N ZA AT 2R
GERIR S G R . X — R R R AKX Bl —
ERIR T MR A 7 I IE I8 = R 55,
2024; TN SE, 2023), B T 52 90N 5L R 28 50 3
AR/ BEMEERE . X — PR T B XT ##
PG5S, gk AR B . XF b 25 5 L QI A AT
IR R E S A Y R S g A A W S S NS
(Mandinach et al., 2016) . X Pl IR AE 7 B g “ %X
PG BN B &Y Wi g, KA OET
X B TR B R 5 A SO . SR, R
REIR SR RA L 1L L T 2 IEREEYE, R Bety 2
SCRFBOB A MEAL IR AN S 48

3R ) R AR fie e AR Y A JR A et ks — T I
F AR F 3 3 SR A AN g 7 AU I 4 R 0L
DGR, PRI R MY 25 IF AR W) 25 P2 7 2 SR
BURE, B B T AR s e =
H A B 2R R o T A VA B AN BT S B i 5 R B,
FOMBE AR @ O T B A A B OCHK
SEUREE Sy ik, BN AR R B RE PR A WL 5% R GE AR
P (E B 4%, W% LSRR 8 /g R A Bl (T ES
U1, 2024) . PRI JE SR 4 F s rh i Bk 35O
TEAR, 2024) | U A= X35 TR B2 IR 5% 027 A1 2Z ]

(8 SCHR AT (BT, 2024) o X BB B ENIE T —
2R HOT NS S5 A AL PR AR B P2 S R OR, ST
A B RE T R GE SR A IR A Xt
AL B2 TR)

BERMX — MER, 75 B RE PR A WL R
O -5 B d B TR EE XS, T A SRR 0N B T
JEEAEAZ 0 o S IR RIS . I, AR
FEGIAKIE F AT 5 REREOR, 38 ik A 2
PUHEZE, $2 T+ RGETE Bt 2 B AU p) B RESC HLAE
LRGN BIRFER B CHHHKE” B,
LB EREE LS B IR BIIAFIERIT

Z HMBEANMRE HIRENES
VEIEH AT R 1

(—)BLHER

HEIE 5L B (evidence-based practice) £ i, F 20 i
28 70 AR R 24 40 IR, 5 A I PR D 3R N 6
A RHIEUE B, T JE A N 28 50 5% 1% S8 A507% (Sackett et
al., 1996) . Fifi 45 1% BRI 7E 4 JH o7 | O B 27 25 40 ek
Y5 5838 , B L 18 M AR 3R e .
T E U, % B W (Hargreaves, 1996) B X8
TE 7B RSN B A R M E, R OR
ST FE R 2 UE AR 7 A L s ] A Ak . X —
P E A T HO0 Y A i—— e sh i it
GEXT G AL Ry T B AR N H # 5 A E, E #
2EJT R B ANEE R . 8 S B IE YR 5 R 2
AL E, JEUEH I RE S A Wi A=A T4k T Bk
HAHT ZE R . e R R S LA sh 2 5T, B
W5 LA B SR, 2OV R R IR B EE B
A (CRETRSE, 2023)

] P A7 2 2 MR AR A () 1) S 8 1 5 R B R Y B,
P2 TR UE BT o3 B B HESE (Davies, 1999; B
85,2022) o JXECHEZRAL G IR 1) REAE,
R ) 22 1 35 vh B I 5 A0 (%) S5 B Tl A5 2) Wi
B, BIARIOR AU | 22 AR SRIAE 2 o0 3) 43
BrciE, B8 B Ve . 3 B 5 AT Ak 4) i ik
B, B e 4 R 5 8 mika A, IR A 1R S
WERE B, B i 77 585 5) T ik, B S5 el
T I PEAL RO, 4 A BT B AT ]

SR, G UE BT B AT RO X B0 &l 28 R 42
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IR EOK . [ N AMIESE R B, BTG TE O S
Jit 1) 1 W B TR G k- B0 1 1 OB ) A
TERTRA TE 0z, ME LK S B ) BORS 1 57 40 Sy 175 i 2R £
H AT #AE A B ) R B R A T 1 i S
FORFRAERT M 7™ R P ks 52 2% i Bl 70 B T
HL R 22 BB ) B R BB ) 38 Fil (Mandinach et
al., 2016); B HAF 40 D45 2R 5 B0E FR IR LRl
B, A RS B AR 3 R s 194 R4 A6 (Gummer et
al,, 2015) o 3% —RE J1 Bl 1 75 AL Gt BORTASE 2T wf LA
BN TR o

“HERTRIBFHEBMMNZEMEIRRS” (large
language model-based multi-Agent systems) A I 573X
—MERPE AL TR R B . R R T SRR R
ZAFAE 55, it 24 A AR BRI T AR 78 1
52244155 (Janbi et al., 2023; BEEE, 2024) . HHA
FUIR . SR H GG IR SRR, A RS A
HOM R A GBI A E R B T Bk 1, SEBLEA A5 A
A = R ) 5 R P g

A 5K 2258 RE A (1 B3 [R] AL ] ik A DR 706 IE
B R A B R, DA 2R BRAR R G 4 A AU
14 5 28 H32 B A% U Bk, B 20 ) Lk R 52 5 4%
S8 e PR A WL 1Y RRAE 4 R 7 . KR ALY
T R RE T . BRI RIS R e T | AR
3T T B AL 3 AT e ) S BRI A7 2 S R
A8 AL A AR R E AP AL
B4 X —AUFIRE AL FEIPLH 5] AR GETR
OGS, 4 B R BEUR B LA T RSB “
SEAE R B SRR BRI .

(=) & A AT

BT ANALPH RIS, A 3 i PR A WL 5E
S5TEIEHM R 5 ClassInsight, 5 7 fift e LT A
UEZCAE SE BRI A PR AR . X R GRS 2B S B
G3 M. KA 28 BRAK AT HOR, Rl 2 5106
TEARE R PR e 5 St , M B ARE B A h.
IEE R e b B P & . BAOkUL, MRSk
BT AN AR ELOCIR A AR B 1) B RE R A LB
Bl Z RSB S RELE, SCEN 2 YRR AR
AIE Y S )i AT S5 T A S B 2) Y BRI TIE T AR
BT AR IE T s A, S8 BN O R T
B A7 4 2 B e s 0 — ol SR IR B K.
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SCH 7R G0 AR 25 B H A B R HEZR 5 SR AR

(Z)F R EIEA S 0K 5 F I

B e UR o BRI AL O FE T8 8 S 2
SRR BN Al . AR AR IR AR R SR H
ZRHEARLE (LA 1),

FESCAR M T I, RGIET RIEH A, 455
HORTE S AL BREE AR, M IR 5 15 SOA 1 22 4 R
HE$2 BUHE 42, 38 1 few-shot learning 5 W% 15 11 20 25
PEORAN, SEIUAE S B Ak, B AU G
R BRI, N BRI A T AR DI RE . AE H AR R R b
P I, R FARYEGT . B B4
B8 75, 29027 2 S HCR B - 15 38 BLRRE

P 28 2 Ge 1T o A A R 2 4 1) 45 4 e 8k
i, 275 VRt LGS G0 I P TG T R, ) 4 4
() 30 ARTAE AR (WL 1) o F02F N2 0 B 4 JE A 35
REIE SIS | RN B . F Rk 4 A A
O MESHRERAE, B 7RG B BT o IR 2 AT
R SR . B RS AT 4 AR BT AT
IR R ] (Alfredo et al., 2025) . 2 Ui Sk HB 3 ] 18
il FRALTE ML IRDC IR 1) (Ramakrishnan et al., 2021) .
TR AL 0] B B 2 Bl (Tensen et al., 2020) %5, #F5%
R, FIRFCER I XHRE S AR 0B, B
B S HEAWRZW . BT 5o T 4 5 25
B SR IR A BR T (2235 5, 2023) L S-T
M5 Re-Ch &, AR 6 30 5 L AE, B 7E b R iR
BFIEE . BB 4 G A 3R 3k R 3
A, 2 F AR . 2% ) 5 2 H (Ahuja et al.,
2019; Aslan et al., 2019) Z KB 2 5 FE B9 46 4%, I8 4
TRV 5 HE A R AR B R A FR bR . L e
B LE S B ZOM R 3 B B E N AR GG TR
PR, ARTE AR IR R B AR UL 2 IR A R E,
AV HA RN B B 0AG 2ea A 3%
P, W J5 SR T2 A B L A R

(w9) %5 RE B IE AT AL 3 09 183t 5 £ AL

BREMEUE BRI AR T RIB TR £
BReR RS HWHRE . R BN AR £
BB e L B s o0 5 T e T RSO R
YA, i 1) PR T S 0 28 B R R B AR
SRR (UL 2) o i BEHeR F v Je bl C2R 4,
AR BE R BRAA, Gt — 17 57 5 B0 Y A2 T VA K
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MW OFOTEENG N SEEBGER L) JDERSEKEL | DR 3EEENK
W AT R LR 4O Lk ASTABIRCh | LR 4EEENE
= = =
abE LW AR SERBEMI LT LB SOk LRI SRR |
BOE LB 2 ARSGRLARI  AfDNME L BUE 2ERIEN | B 2GRERIRR ARSI
= = =
A ELEe 7 4l F 4t

BE1

HREREVEERIH AR RS

3.5 BN
JSEE T

NSRRI E LN

iy 44 SR 1 R S AR

- SRR A
2R B 3 5 4
fF A R

4. M
UGS

LA
R4 Ak ) 1

T A e A

o A os e
i

9.3 W 4
HEAT AT R

S5 e A

B2

o] LA DI BE R REAR 7 R AT 55, HARTFR T

TG, HOMHE AR S R Ak O AR (B0, T
SAFEHE A IR S 5 R TR ), F)E,
AR BE S K I ] LangChain( Asyrofi, 2023) .
MetaGPT(Hong, 2023) 558 G4 [ [F]AE 42 40 2 X —
RS, IRk 2R RS e, %
B BB AR S K R A R A B AR D B T A
BRI RS, PR G A 44 SR U 5 A SRR S
PRAR B AT BOM A N A ——E YU« 27
“EET RS 5T SO SUK, 455 2E U
T SOHL TN A B2 0GR, i 2RO 1) D A A

SBAEREF R

T LA

5.0 R
I INEER T

6 JCEWHIFI MR
SNk BT

—
T A N
TCAE AR
SRS
8RR K
FAIE R

Hlli o B ek

Matplotlib

PAEIRE " rereivnnnns

VAR

FRA R Re A
S R T AR

TR

B RETRIE AR I B AR 2844

R ZE A Ak ) A A, 38 TR It R B Y g A S
TR 45 00 (Li et al., 2020; McShane, 2017) . 2 Jifi i
AE B bR )8, AT 55 1 4% 53 T 28 1) B4 i 8 e A o
L REAR R RE S5 6 B A R 0 SCHE, SR FH IR Y
55 TR AR, K 0 0% O $ ) H i oA w57 Ab
FH ) % /N B 90 (Wed et al., 2022; Yao et al., 2023) .
B XRS5 10 /NG, T8 2 A U REIARTE 2L
WF 0 TE PR A 34 5 S 4 N, ok A AR IE T BIRH
(NL2Code) % 415 R 5% gtk TAE R U [FALH], A
Bl A R HE A 1R B kb BE 4 4 (Bai et al., 2025; Dai
etal, 2024) . Tk, $da 70 08 Re AR 48 A i
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TR T REAE A 5 ot TAE. %8 e R4 i 5k
P a1 | Ll s 3B T2 (41 Python 25040 43 By
JiE ) Kol #i AL T EL (1 Matplotlib) , i 1o B 4k 72 412
7~ (thought process prompting ) $57 A S 8 5 H 1) 1 FH
St B AT A4 (Chen et al., 2022) . fz )5, 45 12
BRRARSE & IR W B 5 1R UE 2T RS AE AL, 14
R BT 45 3L, I 1a) B0 3R (8160, 35 B e 4 | #3R)
B2 B e U 2R A B 5

X — AL [R] %) B840 R 5 i B 6 35 P IR A
HEEAR LA —J2AIBN A & 09 P E R AR
Hl——J5 @ sInnoSpark . ‘& T X F GEkiz 17,
TR L T R L F SUEE I 2R A, B T
400 R FRHH LA L 1.5 TTHHE L E R 100 £
TT R K E RIS S 40 AT I D IR AR
U, B R Sl T i AR B 5 1 SR RE
AR AE 2 B e IR TE TR UE B o 5 T A EOm R it
Al AL SRR . ZRAE RO A R O
TR, T ABIE o K Z 0 5 A B R R A 2 B AR,
i1 A8 A% o o B A O A7 e ) T AR B R S s Rk
F o AW =R WM s —RE
R TRIER A FAT S5, 3 ik SCHR 40 B AL
VIR, RIS 500 HbRE 7 . BLB 2 )

R, LA RO I B T Ak OUR T i B AT AR A i AE A,
JFEE T s B AN TR ZE (ISR 1), ST 42 A g
IRTE O 5 R B A [R) LA i S AR 48 2 A
T RE T o

PR RS B R UL B O S R, 8 BOIM RS AR
s S B 3245 D0 PE AR TR A 2 R R Ak B AU L 2L
SEME R SN BEEA T RBITA TR
SRR RIE S WREWHE S AR TR
S E BT S R TR A O 25 o 3R O 2 B O
TT20W B B #2E 5 &5 S PR B K 2Z 18] 1 i
o, UM IR GE A B LS #es it A
RS, A R T AR LS PR PRS2 (8] () w2
mEE M2 5 R 5 2 B 07 RS 56 A R ik
HEew it BAr, 1. AR AN BE IR 5 A% (Li
etal., 2022) .

[) PR 5 ) S — PR R AR | I S B S B .
0T 3 2k S At O Y e v S, TR
HCORIERARS AR, REML AR H Y. X
ol 00 (] 56 TR A R A B T B 2 SR [ R
MR G2k R, 2011) o SR, 1% G0 i) [) DR S5 A 2L
TG 3h 32 PR T A 1 B IR S BUA, [ RESE B
BT RRIY R B Ak WS¢ o X Ry BRATT A= HR OB PR 35S

£1 HWHMIAE
n TA AR R B[ [ [ R R B R
P HAR TR b AR RIS AR AR TR e dE
i | e |3 | % 3 |7 | 47 |47 (g o | | 2 | | [ | | b |42 |
n W\ | 3 | | 3| | (3 |k | 3| 5 || | ZIEIREEARD
i o EAES AR A SRR v
g | EUTARAL I AEN e &| %
e ¥ ES b
o (O ERRETILA x
R o T e X X
2 [0 01 i s BT B 2 -
AR x <
T 2 R T L P X <
7] [P T B B A T T 02 3E <
U [PORCETE A i LA x <
5 [PORCETHE A 2 Fim BRI EA o S x <
) [P AT 1w AL 0 L T 7 x
R SR < <
BTN T VR R TRt T FENB EE <= %
7 [T B e I T RN B E X
21y PO T 5 E RS e ARt T S E R GvEe? < p <
T [T T AT B e BTt T S A R IR? < <
5. (BRI T H AT e e it £ B 51 ANE <
BITRAL T AT e R d bt | G TEE? < x




FANH, LAL, BR, ZAR, AR K AR IR T AT S8 RARGAIFREPIEHAT 2

G E

OER. 2025, 31(5)

B, RN 5 R R B A B E e S s
PEFFAE, T RFE R A B B HHE SR B — PR 1Y
JR LS AN e B2 IR A 2 W, M LA g (380
TER BT H AR T ) T X AR FBE 755 5% fi i
KPR . HWK, 22 AR ERBRIE HAEZL R
IR R (S SR, 2022) 0 BRI F BiAb igR,
A REAR B A 3R B AT R AR, ME LA 27 2 KA
TR S BE 7 Y A R, 0Tt X AR B4 T Y
27 B RAR UE L2 ROR

17 B R FEAE S — b S B e 1] O BF 58 5 1, 3l
HAHE TS A EAOR, B RIMHERI AL
AT HRAE A M R Ty 58 LA X SE PR 2 ()it . 5] 4n,
Al A 2 A R B ) A O S ANl A A 0 /)N
Hz PRI LIRS 5 R EH AT H5E
g BE, WG Bl — A S Y
06 B A58 X A e S B 1) A, 12 7 9 5 R B0 AE
SR A 5 ST IR AR £, AR < AT S it
5% (research for action) . 7E 17 3 1 fff 5% (research in
action) . H1 172l & WY (research by actors) ” 4%
FROE . BT IRAEERNITIM R AL FERTEZ
Y E R Z A S OCHE, sl K R 8 e T
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P X~ A PR AT N B . B REDR B0 M R
GLRE [F] 2 R R S BSH AR (Uil RS L &
AL HBWURAE) , O FOm 4 i L TR A A
RN LE IR, TF AT sl e S Al

WA RO E
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From Observation to Insight: A Study on the Construction of
a Human-Machine Collaborative System for Evidence-Based
Classroom Teaching Research Based on
Large Language Models

LI Ling, LIU Jing, WANG Yiwei, PENG Yuan, JIANG Yuanhao & ZHOU Aimin

(Shanghai Institute of Artificial Intelligence for Education, East China Normal University,
Shanghai 200062,China)

Abstract: Intelligent classroom observation provides real-time, accurate, and rich data for
teaching research by automatically identifying multi-dimensional characteristics of classroom teaching.
However, it has not yet deeply integrated into practices due to the lack of contextual interpretation of
analysis results, rigid feedback forms, and disconnection from the teaching research. This study
constructs a human-machine collaborative classroom observation and evidence-based research system
relying on large language models and agent technology to empower teachers to carry out personalized
data exploration based on teaching contexts. Specifically, on the basis of automatically extracting multi-
dimensional classroom characteristics, the system has achieved three major breakthroughs:1) It
integrates core data mining tasks in three typical teaching research scenarios, namely "post-class
reflection”, "heterogeneous lesson designs with the same topic", and "action research”, and constructs a
dynamic knowledge base combined with retrieval-augmented generation technology to realize the
adaptation of data analysis to teaching research contexts; 2) It uses large language models to parse
teaching research intentions, decomposing teachers' unstructured questions into operable teaching
research issues and data query instructions, thus achieving seamless connection between natural
language interaction and data analysis; 3) It realizes the collaborative and automatic execution of
repetitive tasks such as data calling, analysis, and visualization through the collaboration of multi-agent
and analysis tools, enabling teachers to focus on high-value teaching research tasks, such as the
interpretation of classroom data for decision-making. Preliminary verification shows that the system can
parse teachers' context-based questions and guide teachers to further mine and interpret descriptive
classroom observation data to explore insights into teaching rules, behavior patterns, and teaching
strategies within the framework of the teaching research discourse system. This human-machine
collaborative knowledge co-creation mechanism realizes the paradigm shift of classroom observation
from static data feedback to dynamic knowledge production, opening up a new path for artificial

intelligence-supported evidence-based teaching research practices.

Key words: intelligent classroom observation; evidence-based teaching research; large language

model; multi-agent; human-machine collaborative knowledge co-creation
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