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An Intelligent Assessment Method for Students” Ability Achievement
Based on Large Language Models

LIU Yangjuncong, DING Weilong, ZHANG Xinwei, LUN Yasen, GAO ruize
(School of Artificial Intelligence and Computer, North China University of Technology, Beijing 100144, China)

Abstract: Currently, there are still two issues with the assessment methods for competency attainment: (D Key competency elements rely on
teachers’ subjective construction, resulting in incomplete coverage and inconsistent standards; @ The evaluation perspective for competency
attainment is singular, lacking fine—grained analysis of multiple teaching processes. To address this, an intelligent student competency attain-
ment assessment method integrating large language models is proposed. First, a prompt template is designed for competency element extrac-
tion, leveraging large language models to automatically extract key competency elements from course syllabi, achieving both operational conve-
nience and semantic consistency. Second, a "question—competency element" mapping and competency weighting model are constructed for
the evaluation process, quantifying students’ attainment of multi—dimensional competency elements through their responses. Comparing the
model’s calculated results with teacher evaluations reveals that the proposed method performs well in both accuracy and practicality , providing
a feasible pathway for data—driven teaching assessment.

Key Words: large language models; students’ ability achievement; teaching assessment; ability mapping and quantitative analysis; ability
modeling

U B A2 TR R LOR TR SRl 208 R i S5 R 4%
BrBOmRE] Tz N . ARG IR AP R LLRE D EH RO
1, BOMHE T2 A R B RN RE ) 4R 45 P 2 R dl it
TEBAREE R RO PP R i 2 A R 2B ATPFART 2 b R S U T 0 K i R 45 T e

0 35

T

Y7 B #5:2025-08-04

ESTIH . k% 4404 4) k) %3+ %] (10805136025XN066-291)

YEZ Y X P8 (2001-), B, b 7 TR FALFUELS T ENFRALIARE R T ARME FERFT AFRE; T
#£.(1983-), 8 W+, b7 T RFAIFRE T ENFRIZIZ, IR T OANERBE SHKXARE FERTROH
(2004-), 8,77 TR RFALFURSFANFREZAE FRTQAREFE BLEHLTF ;B EA001-),5 b7 Tk
KFAIEREG T ANFRMEFA AL, FRFT A REE FEHT ALFRF; S3F(2005-), 5 ,bF T RFA
IS EMERFE AR FTOAALTR BERFTE, ABAEL: THAE,



.o BT T

XXXX 4

A L5 AR, B T 2 AR 6 R AR P A I B AR S 4R O 5 Tl
BEAE 14 G WX R H AR A% O R R Bk K
O i T3 3 2 AR R ORS8RI SER L S
REJIER G, W A TE MRS O T R B R ) B R ik 3]
T HUARHED S BN, FORARYE % K R e Ay,
PR B 2 A 2 5 R e — BB B R TR IR O 5 1E
XA PPN T 2 I 45 2R 1), AR X 7 B, 3 A A R
B PREE rh S, 78 92 e b HAT R 3 SR T B R
FENE o SR AL GEIR BUE VAN 5 B A AE LT [R) L

(DAL GE IR UM DE i 72 5 ) 22 $2 07 TARCR AE
ZOTE R TR A SRR D N TS 5 R
WP, XF N T e ) SR 0y ki AT 1Ak il 18
Bi—30 SCRY A5 K (Term Frequency — Inverse Document Fre-
quency, TF-IDF ) 455 T2 W SCARFE (Y E ) 22 3R S it
A s e 2 X6 1 S )2 T TR AR, X LA A TR0 B
TEVRAR R G | 2 25 55 35 11000 A5 B0 SO i B 923k 2
Ko TR, 25 5 4 TI0 5 PR 255 1) i) o At 108 b 400 A S L
T ECEARSEBUSCRAME o R TR 0] B AR R 2 IR AR
l& 1 S R BE Y B ARG TR T BE RS
TEAE B = R R 45 19 12 58 5 1 SC— B0k BRI 1 5 2L
W BB AL S PR 207 57 i 5 TR S PR e Ak S R R
WA, T RE ) AR VT BE 1 H BT bR A G — , I & Y
45 ] Be 0k LS I WA AR Y SR PR E T K F- 2 TS 3
“FOTREE IR KR s TN N 2 S RE ) SE BT 2 (]
FAAENR T

()AL GE R U PF B 7 VA LA B — R A B R 1Y
2 BT R S b o A IR PR PR O vk R AR
PRI 28 SR 2 2E B DR B AR ik iU BOAE R, ok
FRE WL 7 2] 2ok A8 v B e ) K Bk RN Be b R A . it
BER T 10 BT A — e B AL T S v A, (E X
DA B2 A 7 S B 2 2 v A S0 B AN R K S T B i) 7 i
TR w24t fe 12 R D A S ARG AT 55 RINE S E
o RRBENELGIN IR R PG Z A, JEMTH] 5 T
P R BB X S AR . I B S R R
B IS, R o0 2 A ZE AR E AL U7 s N BRAR, A
FE T B0 B S B T AT 55 v R 3 R 1 25 6 iR D S R
Wio P, b g —Fh o # S 1n)  ShASTE B H R R R
PR I BT AL L 0T 52 8022 A LSRR 7 RS v 2 1 5 PR
20 o B A RO B, B A T PSS Sk
¥,

A SO 9T BE T 7 Tl R 2= 205 5L 3 PEAG 5 I H S
B, FETTEE SR O g T —Fh R TR 8 H —fg
NEZAWOTE ARG TG )T R e 1S R P
TR PR I o SCRR A AN A2 48 O T 0] 0 A o it 55 ) A
QF T A A M /S 56 0 0 AL DA BRI SE 34l
Hh R O A BT TR EAR EE , DATROE B  0E
BIRE AR PPAG AR BB 7, RS T A% GE 3k B D A0 AR B — |

S 3L 1) T
1 #HXIME

11 BAERRHERRFE

RE T E RN BE N A MR RS T 5%
AERETIVPAG RO B o SR, 21 2 0 5 12 1 S Bm 1y H e T
I 15 22 PR, e AR O 1 SC— Bt Ty T .

R, B8 7 B ARy i 32 S TR R SO AE 19
WA SE i TF-IDF 25 H0AR AR EGEGE LA U SCAS iy
e AR i RO ST i AR SR B R R AL
A = 5 CIRMERE 7, PR HE LAV 1X 23 B4 e g i)
1) 2y i) Y 38 5 DLy RIAR PR AT BRI 1 AR RE
JyaEL S g R RO . i B I AT B SR
TNREJTI F SR TE T AL BRI 71 4n 5L T 1 25 44 1 TG W B S
A% A #E B % (TextRank ) | JE T 32 850 E A5 (14 A 2% 3= 81 A5 A
(LDA) T [ F 30 SCER R i) 0I5 5 B8 (BERT)
DL 3 i fig ) B Ry R SCE N M 51 L IX 4 fig
F17E L RS R T IR AR AR TE R I 7 U T A
ROR AR 2808 T I RO 5 X e R 5 H
RE 1 Z (B T8 SOXE 5% 5 28548 X B TR) 8 5G 1 e/b , e = AT ]
THFI RN R AR

FEXT X — 25 1, B REZCE BF 9T B Wk O TE U BE
PUN" P e 2 SRRl — I —BE ™ = [A] 1 54y
FERL B . B NSO BT PR 2 I % 1 AT 1
R ORI oAy S A 1R 3 ok 11 45 R 42 i B T
HHRENE R ZA R RIZTE LOCER , RE T GRS
PR R SRR, BE 0 2 B AR A A b B TG
BRI T o AR AE OB TP A2 MBS | Bloom 2
S HAR IS 2 A 58 1 R0 53 kg i A S RE 3
AU, I Sk — 2B AL 2N EZ G, O T 4 HCE
HARBET S RE PR A B HERET RS e C bl
TR B ARt g, (B A PR SCAR b B ARTE
I EE H AR A sh S 2 Bloom 1A & 8= 38 1k &R
GALMER T R BT, BON Sk 0% 22 5 Bh g ) Ak
A SCVC FOA RS, 38R A BERT S5 % B 1 A% 7 5123
Hr Bbr SR bR % Z ) A 3hx 55 (HEAREOR R A2 AT)
S THERR B, 2 AT KA e T &

e RE 1 R 5 3h 2 3R J5 T, T R RE B (Deep
Knowledge Tracing, DKT )4 HI 3y 2% 4= 68 7 (14 i 79 I 412 1t
TARCE R AR o R A VR A R
28 ) 2% (Recurrent Neural Network, RNN) | Transformer
S A R R 2 A X R R R R 0 sh A A 00 L BRER
YA M T L S e 2 B SR, DKT AR AL 6 i
BEAR TR AR R, SR I E R SRR
SERE ) Z 18] (A RS BE 85555 L i AN A2 LS IR RE ) BRI
i 1) 9 A 5 DA



5 XX

XUPHARHE, THEJE , SO B, A5 — 03 TR 5 B Y~ A RE 0 36 WUBE B REIT-A 0y vk -3

IR RES G AT, CAMRE— LR T
R ERBEON R 5@ . TS IITNE E
BAEMRSEGE T WIN RS, s T H R
LA LGSR AR, NI A5 B 22 A Ui [n) 2 2] 5l S AR .
IR AIGC T R T AR EHE 6 B U
P ok 5 ) 4 S PR U U5 5 B T DT RC AL, A 27 A B A e ol
TR 2E 2 Gept 5500, BERIDS MR 2 B B Y
gl AN TR Be 7 B T, R ALSE B 200 I e B0 1
VRS B 6 W 2 26 2 20 808 S TR 2 2] o B2k
TERRE T RIS RE 1A U .

SR, BUA B9 R EAE PR R S R T Bz
B RGALRRE I BRI o X2 2 ST FR AR R 2
AN 2 A SR I AT R 2 SRR S AT
KO ) FUE AR S RE TR R, A Y
CWI A IR N 25 5 e ) BEORSE T X 5% (HAE 2 4 (B IR
TR SEPRECE IS AT AE e ) SR PN HER L fE
VEREANGE — . Z2 eIy IR A B 55 7]

1.2 FHEREBEENFE

RE 13I8 W PR 220 o R B AR SR A% O BR
H bR TE T4 1 S i 2 A 7R 2077 3 B v S RE ) & e KK
AT, ER AP 7k 2 RE T OBt i Gel— k%K
iR TIPSR R AR 2 i R g S e g ME LA ER
200 ) 5 A LS RE K R BN S5 R 7, X
FffRE 13825

HAT, BE RN vk Bl 09 =2 . QI F L
T AR R ATy 1l A2 R e )P B L il
105 A5 R I R] RASDULE 1T A S , PN A S R i 5
fie 1 3B s @I TR ML 5 I 56 500 1 Fp 2 1k e, A
TUB BRSO FIS W AR | 2l 245 20 i 22 A (0 PR 48 o F
5he i ka8 TRl & 2 I8 EdE , lanid s ig g |
SLER A AL F I A SR A MR A PR RE T M
HEZE . Bt XU AR o8 i h T 56T 0 E e p
REZ-F- 6 i B A o RS 5 IR AE ) H AR, AT SEi
P RN B A AR R A RE AR . AR AR,
A TT T, HHGE BRI OBk SR RE 1P Y
AL,

MK 39T Y DLt 357 1 3H 8 2R 4857 (Bayesian Knowledge
Tracking Model, BKT) 2| i 4= 3K i1 DKT, -3 5] A g5 {E
SR AR FPAERY S A9 R AN T B TS R 2 A R RS
AR Ak TR JEE 5 R B SO B A L T DL B
WA BE ) AT AL A IR TR G A 5 B B Rl b, %
2R B i R SR AT RE 0 R AT R B T A AR T
e, T A R B R S R A
— R R G, IR B SE IS Bl I E AT 55 AR A Ak
AT A AR A PR R A B0

WA, 5 53 i 5 23R g s v R B2 A 1) 2 2 [ A%
A g % B8 38 147 R 0 A A SRS R T S T

SR RE A U . B AR TR R A R
FUAEIR A BOF VPN R R BRI T R B )
PR GEUR A B R LB AR AE ST R 4
AR ATIRZh IR B DA A AT AT AR . I 452 R
B #1854 3 (Natural Language Processing, NLP) 53 #r
A BRSSO XUBRP RS T — AR TR
PUBTEE A8 5 DT A7 A0 PR Y R, AT 1 5080 vh o3 B 2 A=
FR 3R BUPETEAN , DASR D 0 e 1 K TH B R R A )
7B W A (2 5] i R 52 2 R R 2 AR RS 0 £51) L
WU RSB K FR AT 55 MEJE 22 5 S AR R AR 25, UK
O R 2 VT O3 X L A T B e A B D R R SRR Bl A, PR
15 B 3 285 A g 1 X S A T A R A B A b 22

25 1 B I8 BRI £ 5 12 AV A 2 475 A7 A
A BT PR U5 R A VAN D7 R LA SCHE T 1) 52 2R
I RRE PP R o AR, iR G N 22 aok AR AR S
BT, S T Bl A5 1 PR A 8 ) A AR, DT S5 X
S PAEeN RUR A ERES 3 TR =R g

2 AKRXFE
2.1 #Fig
B 1 A SO B AR HESE
VAR 45 B R L ‘
t il
A TR SEIUAE ) B R S T

BHMARE > WA %%ﬁﬁﬁﬁﬁ
it
#

i ESes 1 i i

4

B H RS

P H - - KW5KW’ Hf it

gt (Q-Kw-A) | VLTiE

| IMRERRE DRI |

XA%%};;;»%W%ﬁ%?};{‘ﬂgﬁﬁijﬁﬁﬁw

HIA

WA

LS. $l,
A NER
WEAH SRR RS R *%%g*

Fig.1 Working framework of this article
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A PR R A R L XS T St S AL 2] SR
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i A VE /32 06 4E A (4 A AssignmentSet) 5 27 42 1l 45
(5% ScoreData ) o
ik e ) ER jRARIE B (G BUEE final Attainment_j) .
function final Attainment_j_Calculation ( e 5))
#==== T — TR AR ====
1: for each ability_j in fE 1A do
: relatedQuestions_j <— [ 4B THE LR jEHAES ]
: for each assignment in 4 do
: for each question q in assignment do
:if q #85E T HE ) ability_j then
: relatedQuestions_j.add(q)
: end if

: end for

O 0 N AN L B W

: end for

10: totalScore <- 0

11: totalFullMark <- 0

12: for each q in relatedQuestions_j do

13 totalScore += “ZAFEM H q 545

14: totalFullMark += q A5 45

15: end for

16: scoreRate_j <- totalScore / totalFullMark

17: abilityW_j <— scoreRate_j / relatedQuestions_j.size ()
18: PRAF ability_j FZEAFLTE abilityW _j

19: end for

#==== B . U F YRR IR N ====

20: for each assignment in 4 do

21: for each question q in assignment do

22 scoreRate_q <— 2FAETEIZAR Y 1 128 47
23: Aq<- q BT HBEIES

24: sumWeight <= 0

25: for each ability_j in Aq do

26: sumWeight += abilityW_j

27: end for

28: for each ability_j in Aq do

29: aj_q_weight <- abilityW_j / sumWeight

30: attainment_aj_q <— aj_q_weight * scoreRate_q
31: PRAF ability_j 7ERE q LA INAGE K attainment_aj_q
32: end for

33: end for

34: end for

#==== PrB = UAR P BE S YA MUY ====
35 for each assignment a in 24 do

36: for each ability_j in BE 1S do

37: relatedQuestions <— []

38: for each question q in assignment do

39: if  #F%E T ability_j then

40: relatedQuestions.add(q)
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41: end if

42: end for

43: scoreSum <- 0

44 : fullMarkSum <- 0

45 for each q in relatedQuestions do

46 scoreSum += FATEBH q 1547

47 fullMarkSum += q FJ#53

48: end for

49: R_aj <- scoreSum / fullMarkSum

50: sumAbilityW <— assignment H T 75 45 %€ g 71 10 FE A AL
Z A

51: weight_aj <— abilityW_j / sumAbilityW

52: attainment_aj_assignment <— weight_aj * R_aj

53. 1% 1% ability_j 1E assignment a Y 35 B attain-
ment_aj_assignment

54: end for

55: end for

# ==== B U TH R RE T I BRI ====

56: for each ability_j in it JJ%E& do

57: relatedQuestions <— []

58: for each assignment in £ do

59: for each question q in assignment do

60: if ¢ 485 T ability_j then

61: relatedQuestions.add(q)

62: end if

63: end for

64: end for

65: scoreSum <- 0

66: fullMarkSum <- 0

67: for each q in relatedQuestions do

68: scoreSum += 2F/EFEMH q 1155

69: fullMarkSum += q (1753

70: end for

71: R_j <- scoreSum / fullMarkSum

72: sumAbilityW <— G VRl H i SR fiE ) HEAA T Z Al

73: weight_j <— abilityW_j / sumAbility W

74: finalAttainment_j <— weight_j * R_j

75 ARAE ability_j BEARIK RS AL = finalAttainment_j

76: end for

77: return final Attainment_j

78 end function
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Table 3 Experimental dataset information
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Table 4 Two semantic matching similarity results
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TR 0.476 0.758
)/ 53 BT RE 1 0.427 0.833
BT R fg Iy 586 0.497 0.656
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Table 5 Performance of three methods in ability extraction tasks

RS IMFEERNRIES LR

RS Precision Recall F1
TF-IDF 0.32 0.41 0.36
BERT 0.48 0.55 0.51
GPT-4 0.72 0.78 0.75
Claude-3.5-Sonnet 0.80 0.85 0.83
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Table 6 Assessment results of student ability achievement

R6 FHEBENEREITMER

e KRR g g HESI RRIRG HE e oIV ASTREVAY 2 AFfiE iR

21 102 020 209 0.146 40 0.105 50 0.695 30 0.571 00 0.637 30 0.255 70 0.102 70
22101 130 107 0.166 90 0.126 20 0.869 70 0.258 00 0.623 90 0.443 80 0.243 70
22101 130 110 0.268 50 0.272 60 0.635 70 0.343 30 0.731 20 0.287 40 0.361 30
22101 130 133 0.246 60 0.388 20 0.754 50 0.438 90 0.810 00 0.435 80 0.422 60
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22105 050 121 0.271 40 0.299 60 0.595 50 0.666 40 0.606 40 0.751 70 0.309 00
22151 080 101 0.273 80 0.288 50 0.695 90 0.521 10 0.844 10 0.425 90 0.350 70
22151 080 102 0.457 70 0.116 00 0.568 60 0.669 90 0.652 70 0.656 20 0.234 90
22151 080 104 0.460 60 0.344 30 0.754 80 0.453 00 0.885 50 0.467 90 0.233 90
HE 77 B TR i 0.276 39 0.241 78 0.693 63 0.493 31 0.707 27 0.469 49 0.283 95
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Fig. 2 Student—teacher evaluation distribution cosine similarity
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