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Abstract: To address the difficulty of interpreting CSMS classroom analysis reports caused by complex indicators, this
paper proposes CSMS-Chat, a question-answering system integrating knowledge graphs and large language models.
Semi-structured CSMS reports are first transformed into a domain knowledge graph that explicitly models relationships
among teaching indicators, analytical findings, and improvement recommendations. A hybrid-retrieval-driven semantic
parsing strategy is then applied to accurately locate relevant subgraphs and reconstruct them into reasoning-aware
knowledge paths, bridging the gap between graph structures and textual model inputs. Combined with the deep reasoning
capability of DeepSeek-R1, the system enables interpretable analysis. Experimental results demonstrate that CSMS-Chat
significantly outperforms conventional RAG methods in BLEU scores and expert evaluations, effectively reducing
teachers’ cognitive load.

Keywords: Intelligent Classroom Evaluation, Large Language Models, Knowledge Graph—based Question Answering,

System Design and Development, Instructional Improvement

1.5 A e -

MAEALGRS KEFERRERXFTAABOEANER, REXFIFNEAINEE LM
IR G EIE R BHEA, BREHFH E RN Z 4% (Classroom Structure-based Multi-model-
supported Scoring System, CSMS) fe B A T S SR T KB LR BERF N, THEEAFT
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#Z (FPEASHFEH, 2023) o Am, EEFREAP, CSMS REFEZLHR, HBIER
ey (EAFFA, 2025) , OS50 #4847 E (Gedke 744 FIAS. S-T 5 47%)
FrB R 09I K5, B3 T RIFHEM A B 574 F 69 14

FrR BE AT RALERR A XA, W E i R R A KBS RARE,
FIRALELERE VHEAFE IR TSRO R A SR B SN EETE GRT A%
A, 2024) , ABRAF A REA L FRIRH Fo Xk R FhIFAE 5P LA K &RHE /) (Wangetal,
2023) . AEFANR, BEORETRFONTIREG IR BEMENE NS, GBI, 4R
Bt Pl B2 5 KREZBRACRAMRTAE, BRI FEEEELER T @A IR, 24
REEXEE. 25 EEfe HELELSTEAETE (FRWMFEA, 2022)

AT, AREAFHFRAT —ANakbmiriBiE 5 KEZBEANRERFIINEERL
(CSMS-Chat) , & A DeepSeek-V3.2-Exp A 22 AR 18 TA2, AFEMUKFTREF A
M AR IR B g, 5] AR BRI, VRS EMILE S 5iE AR Z B A HIEES
£ 5, BIBR A DeepSeek-R1 154 A E A MR, S TH A, THBFGHFLW L,

2.CSMS-Chat 2 A R AR KL

CSMS-Chat 2 4 § £ £ % RAG AR5 B4 F EHF RSN AR, RARH
B 1, 205 /NBoR,: T3R50 A0 4R BiEmE, £ T RAAEIK
F 4935 LR B T 4o iR 55 12 09 138 7% 4 K,

Q User Query S Q
‘ sM%
hat

STAGE 1 STAGE 2 STAGE 3
A FART 13 TAL AR AR B o A 3 AT RAAH A W 695 LA AT HoiRB2GRTDIERE R

B 1 AR AR ERAAZR
2.1. K FH7 1 LAY 4T, 4o 1R B 7 45 &

CSMS HR4&8 % A8, & K ZIR LML A fe F ML E AR PDF B XL, BRI
BHEIRERKEF . HENIIRGEMEM, KAXHETHRFBALE, BXERT. &
RAE G B $ AR B A R by B S ALRAE (Sun et al, 2024) , i@ id 8 M DeepSeek-V3.2-Exp
BA, 5 UEHIE— AR L—ME AR—F — AT H— 2 Y4k Rk 89 R,
FHLFIR Z UM A F IR, 45 R A JSON # X F A Neodj B #4457 R Ak
2.2. R F B FIB7 6975 X REAT

A3t HEF BT P BRIEZTRFEIG S HEM, CSMS-Chat % 4Lk A& LA 5ot
RS R%, B 2T, Bk, FAMET AR TR mIRE, G457 F
W, 8 K& 5 B 7 547k Cypher a2 a9 4248 xf, BP L A3k (Chunks) , % A P i A # 6
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(Bl “RAFTROBFAREH? ), Z24ATHEHRAE (Embedding Model) 3F A 7 #r A
HAaRESFIOHITEO AR, BT 5mREREG T X, A KRES PN B HIE
JEFT 4T 89 Cypher 1) 8], ok, AHERE RO B @R EME, R YGR AN BIRAE
RRE, minEA R G2 R 2 b EAA KA LR, THES N EA AR HEAR
A (Rerank Model) *f1&i#t X ARkt T4 tmdr s, DB EX MK EFH TN KRR E, RE
AT A8 Cypher % 8) Ak Neodj ¥ 4 & H 22 ML ey B i#-F B,

@ \Q QEMY
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o T .\ P&y ek HEA g
B iy et = BERY  GEuEEs | “., 0. e mu 5
Fa18 Chunks 10 o ° O [ —
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Stage 1 Stage 3 Stage 4 Stage 5
SR Bk A EE MR THA Cypher & i) i& )

B 2 A FiRb4h & i85 6435 SUBATIRAZ B

2.3. R FAoiRop 12698 7B 5 7% 4 A

BEFINGREZETEERCST SRMAEXNERfeX R, BRIEERFEEXLET 50
F.AREELEFARE, AT RETRAAEREM. A, ALKERETRE—FERZA
“ho iR 5127, BB KA E B EING, AKX FER, XEARLBGOFREZER—
FAMTE b, RASHARZN TR EENA E LB HRALLLG &K LT L,

AR, 2R PR L iR 8512 2 Bl 3 A\ DeepSeek-R1 A2 A, 4% 42 A 4% 95 % & 9]
G HERX R RBFEARR TR, TRE TR EEZE0MH, AmAEARZEZHME, LHKE
FofE RO RT, AR & P 6947987 % o

3.5 5% 54

3.1 £BAEE

A ¥iE CSMS-Chat 23R # H F 5T BAE 50 69 20k, I 55408 B 35 IR 5) 69 “ iR 5%
ZrHLHR A EAE S RAG 89 H, ALEBRFEAZ DT, P, P EAFHR, BAKSE. &L,
M. T FAE 6 A CSMS REHKF HPATIREAE A MK EH . BREREMET £
115 ANMGX 2 AR, ik 2 R b B id), S A SR TN =%, LA BIEE A SR 24
& 18] AR 64 4k 22 g
3.2. EB G AR KB

AAF KR AT EIE, ¥ CSMS-Chat 5144 RAG Z st TR, KR AR
CSMS 4 LA A Frit Rk, -1 A 5 CSMS-Chat 48 ] &9 & sk B2 A& DeepSeek-R1. A 7T A —
HORTE B ARZAE LYK, FLTILEELEEZFERERS I NF R B #E R KR IR HLH
R—XEREZL, R4, AEAZARL 1S AFASHNERDE, AT, AFRRTTE
BB AF MK Ty ik BOEN R A BLEU 2 £ m B £ 5445 5 £69 L fe42 & (Papineni
etal, 2002) ; EMFMBFACZEAHKFTHAT RO ERFRLEFT TS, NEFHE., FHE
b Fe 5 ot R R S AN L ST 43 A BT
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3.3. FBELRM]

EAM R EFE A9, £ BLEU #47 £, CSMS-Chat (0.76+0.182) 2 F#® T A K R 4
(0.62£0.215) , H £ F&X BRI FK-F (=5.116, p<0.001) , &K & Cohen'sd 7 0.675, %k
B R RE R EA P HF RSB,

I MK LE R A L Lk, £ iP5 £, CSMS-Chat (8.64+1.12) 2% & T A%
2% (6.69£1.45) , MF ZARZ M ALELTFEXL LW EF £ 7 (11372, p<0.001, Cohen's
d=1.503) . ¥ R#E—F I, 4% RAG AREH BRI AN EHIEG TERAL, F
BEAFHEE A, ML T, CSMS-Chat il i “4nif 327 AT MIAXR IR, LA AT A
A ER & R A Ao R AR M 6 HF S BT I

4.5

KA CSMS BREHFZOMIRE T LR, iR TS8R, MET &sFRRES
KBTI P 4 & % CSMS-Chat. % & %38 i3 5 F 4 ML 2 2 1R M RS 80 R 454k
B AaIR, I NSRS HE], R T AR ALK, EAXFAERIHF R
09I IR . FRLER AV, METH% RAG 7%, CSMS-Chat A& 45 & ik £ B ¥ 45
ML A RBRAEE X FNRF BN, AEERBIENGHFRE R R THGHK
Btz o

R 4mpk, CSMS-Chat 2R &M ANKALE A Z RS HIERES T EDA B —F RS
Bl o KRR LR R BRI IR B IEME T A, & RAG ¥k HiEEIH, FL25RE
MM, FMFLHESEE, MEZZTENRETHF N RIK,

BE LK

IAHERA D BRI R REF R R & HHK.(2025) .0 R a7 E R AE”: A F LLMs #9.%
R R TOT AT AL AR E—— IR E R F AT AL AT A B b B AL F L(03),
111-117+125.
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