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Chinese Grammatical Structure Features and its Application in
Automatic Grading of L2 Texts

ZHU Junhui, LIU Xin, YANG Liner, WANG Hongbin, YANG Erhong

Abstract: Automatic Chinese L2 texts grading is an essential topic in international Chinese
language education and computational linguistics. This paper proposes 25 grammatical structure
features based on the diversity and complexity of grammatical structure, and implements the

automatic extraction and calculation of the relevant features, based on which an automatic grading
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model is constructed. The results show that the accuracy of the model is 86.40%, which is 2.4%
higher than that of the existing language features. It was further found that Grade 6 grammar structure
diversity and grammar structure difficulty level means were the most relevant features to distinguish
the difficulty level of the texts. In addition, the paper incorporated 207 linguistic features including
grammar structure features into the BERT-based deep learning model and achieved an accuracy of
87.6%, outperforming both the traditional linguistic feature-based and neural network-based methods.

Keywords: grammatical structure features; L2 Chinese; text difficulty; automatic grading
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Bk RBAE25) | 721% | 440% | 819% | 818% | 734% | 72.6% | 829% | 81.9% | 839% | 832%
535 5 AT (182) | 724% | 442% | 823% | 81.7% | 81.6% | 79.9% | 834% | 833% | 84.0% | 83.6%
e REERAER
& % MFHAE (207)
H3 7 WA, ZTE AP HLER R T Orikh, BELERAR . B P2 5 A2 on2 8 ] 5 7E 41
2 TH P RRAE_ RIPEIFE AR 5183 80% LA I, Mgkt [Rl1H 5 XGBoost #7 [HIHEREE 55 , #E
%5 F EHARHET 80%, H, ZuB B EIRB RS SN atir L g & TH FEHE
[B5, AR T HANE A B AR, s Bl 86.4% ,F, {E4 85.7%.

B P SRR S AR GE1E 5 RREAS B A B A T v R A R SR LA |, B
AR BT R T ZouZ B H HAg @AY, U 25 METE sURHEIA S T 83.9% MIMERHE,
A 182 MEGEHE FRAER R T 84.0% MYUERZR, N H Bl A S RHE 0.1%. B
FRAT UL, ol R LA = S BLEY, I AGTEE SRR G AU B R B A B, TR R
5 F H¥E FRIMAZ R BN ER 2, RIEGIERZIKIHERE T LI E
9, AR R 86.4% , M T RINATEL SAFEZ AT T 2.4%, AT ULIE SRR
Al A REAS IR A SCAR M BRI RE . XA bR, BT CER SRR ) W iEk
SURMEXTIUE — 35 SCA B 370 S I WERR R BB BTk, B0 UE T A SO R IE TR S REAEDUE
TSR B AT S AR,

(M) ERBEIEFUERNEZEXREIFTHR

ASOR B SCAXERE A 3 BN A A S, BT AWFSE R, BERT R 2 Fh 326
1155 £ R I F (Sun et al., 2019 ) , BERT BEAEFE T Transformer Zats#s X K HUBLE R
ATV TN Z50E F R ( Devlin, 2018 ) , £ AR TE S A BGUIBIHARZ T H#ES5H 0
Iz, St KRMABERHKIIS:, BERT BEALTE B dnfd SCATE ARRE N RE ST, REfE7E—
ERE ERAECARRIRIZE XS B . B4 ,BERT HAEVUE & CA H 44t 45 B 3£
BLanfa[? 7€ BERT X215 SR LA _F I ASNIBIE 5 RHIE BB B 2T AR A R 7

3 2]

KM RKE

________________________________________________________________________________

737% | 44.8% | 833% | 83.7% | 82.7% | 80.1% | 83.8% | 84.1% | 86.4% | 85.7%

LSTM 4 &

£’| BERT#£ % || BERT# % || BERT#% # |,!

& |

|| 2e1 | [ ez | [ _#Bs || [(mEen

@ masam Q) b —iE XA
K 2 BERT-LING # & £ #

RS LA LIRS, AR SO A BERT A SCHERIVE A B 3l 43 B R 1) IS 2 M 2R R FF X
R, L AL an & 2 B, 245 BERT i SURFMESHER . SMERIE 5 Re Akl B
(EERGIE T RIS E R R ) FHERLS S 28e A4y, T SCRRZ N
BERT-LING ##Y, & 451t BERT & SRR U BB EE 1S AR, 55MKE 5 Rtk it
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TG IR R ABIZE e b, PARMERZ GO o 16 BERT i SCRFETEGH 7, Soxt A ik
113 B )5 A LSTM Rl 25 BOCAS I SCRFIE, FRAS 38 iR & HOCAR TR TR X
ISR o)t o 75 2R, FATRA I DHER 7 SRS TS8R 5 R AR R
FHIE RIS BB 20 H ] LSTM A EU R 224> 73 B SCAR BYASAE , FEA8H] 1 B AT Oy 205 2 46
AR SRR TR o AN SCRARTSCH 2002 58 WA B SEI 25 RA R N E2k, iy
ATENERG RS F (X, SERASR IR 8 P,

%k 8 B AINIE S SFAC S BERT & UAFEW 2 R LI £ R

KA EE R ACC F,
% #E A SR IE B A 86.4% 85.7%

BERT BERT ## % 1& XU AE 86.8% 852%
BERT-LING BERT % & & SURAE RANIEE & S 4E 87.6% 86.4%

MR, KA A SN E S R Z AT, 2T BERT RS 3 TANE 5 R iR 45
() 2208 58 PR TE 7 2R ER % EAH2E TC L. 7% BERT i RRF A FERE b Al SRS 5 5
tEJG , AT 220228 i [l 54K 1 55 BERT #% , BERT-LING 7E fEH 5 A F, {8 5 10 547
FITHRTL, HERR53) 87.6% ,F, {Hik% 86.4%.

SRR A LRI BERT ALY HR IO A TR BE s SURFIEAE — 2 R AR T SURRYTE A5
B, TERA SIS 5 RIS B 2 )5, MR FRAR SCAN TR A B 2 ANA=: 2] B 118 & R IE A
P, ITTLE H 353 B AR 75 FEAE XS SCASHE B (1) 5k =5 FEAE 1N, SR BRI 7 AR

M RS ah

I AT SO, FRATT A BB TS s RAE A I RERS I 0 ST 38 SCARMERE H 3l /%
BIRIHER R . IS4, S SFR N TE L S AEE PR SCEATEARE T B 3 A anfa 7 BIELLE
SURFIERT SCASHE R I R BE S 5m . Oy THRT-LA L[l AR SO T i — 25 15230 20T o

AR SR A R TE B AR B SE TP B A 04T T 480, 36 9 EMME /R T3
JURITE R A = AR SOR R AR S R, nTLUE B, =S5 45 25490
S A T T R o Bl AR SOERE SO T, SCAR I B ) i ik A e
SRR BR T — OB HRAR, B & R R T AR A WIS
W BRI H B b RO, X M AR R TR R E RS Ik B TR AR
SR TR s I B I BRAERRAE S SCAS T, b R OB R A BRI, SO Y B
PEMERE R, I, T R A BT D SO 4 IR X A

[FIAE I (R, TCIe 12 SCA & T DUR A G rh R — 37 8, RIS s A2 0b 3¢
ARTE D A N e 18, R B0 S RN HE =, ISR TR S L s A B A, 1
AT 5 BN SCARTE R BB Y 90% LA L, U B0 55 BB 5 JE AR [ AT DU LR 280005
)T BIMEAER RS, b s A e — ik s, BV R E00) /) F#2 h JE Al
FTE T s AR B, T e A A TR R R B

h T ST TE L SRS T SO MERE 2 ] (AR DG, 45 S A5 AR X
SCARMEJE A RERE 1 TR, AR SO BRI TR SRR T 22 T0 38 4 el U S50 vp 1 i A 2
PERNE 25 R AT 00T . /50, S 16 D 8AR R FEA BIE M & 0F, Hpa B 5 HAD
FEPRAFAEIREANE S R MR . B A MUA S0 B 485 SR 1R DA SCRE S o 16 4 RIS 1) 2R
BHAF) B 3E (p<0.001 ), IR R 5% 222 17 I P-P ERGIAT & IEA0 A6 . Bl I,
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k9 AEREEAEBREET LA

N BIR XA AR EEE&S
M ] S He A 0 t
S| % | 62,007 | 58.79% 121,743 | 5130% 185,415 | 49.06%
Z;] ZH% | 26,357 | 2499% | 96.66% | 65,724 | 27.70% | 94.60% | 108,369 | 28.67% | 93.00%
=% | 13,585 | 12.88% 37,035 | 1561% 57,715 | 1527%
W& | 2,305 | 2.19% 7,973 3.36% 15,461 | 4.09%
2; B | 468 044% | 332% | 1,720 | 072% | 524% | 2,961 078% | 6.69%
NP | 730 0.69% 2,735 1.15% 6,879 1.82%
5 19 002% | 0.02% 370 016% | 0.16% | 1,172 | 031% | 031%

PR R AR , T sURFAE L] LU R SCAHEREZE 51 66 5% , R* IA B KA 4
Horp, NGt R ZHEPE SIXCRTTR HA 5 1R Al AR SCAS HEE (1) 48.4% , 2 X6 SCASXE L
T STk R RYFE bR . B AT RLRRA, X SCAMERE DX M B R N ik sl 2 Febk, 7]
VI hg ity et SCASHEBE AP O e A A

i REERE

ASSCLADUE “ B SCARMERE F 320908 FAR, DUR S8 A 19 € B PR SCECE vh SOKF
SFHARIE ) (2021) RIS, FEARSIL 1 DG SR A SN, R SRR T R
DUFRTE F R A0 25 Mol B (A VR IR, A 12 Tk R D0 a3
A B B AR SERGEIREGIE TR SO AT L RURIE AR DU IR SOR A S UL 55
ERARAE . AL, AN SCRFRFE =7 2] D55 N T00HE B SO A ghor 4, sl Bilva SRS
W RIES FE T BERT BYTREE T SCRFAE MU T84 i8R, IR 1 fl &35 75 R AR fE 2
THE TR XERE R AL RE S o AHFELATERIESE , ASCI T3 SR 3 1 H AR 55 L85 i e =%
87.6% , WAL T DU AT 5 R a5 59 50 1R & SIS MU Hh A T RURHIE A T

TEARSRA TAR A, FRATPRF RS KRR IEREA T24AL , AR TP S R B T
TE IR SR A S b RAE OB Z M . 5340, AR DUR Zif SO - 90F
£, BB IR BN T B0 9 5 R TRIINE , ARYEDUTE i 2T TR S K e A H b 1
AR AN BN AARL, LA N B BRSO S R RIS R

[Hf ]
(D "3 Coh-Metrix P2 http:/141.225.61.35/cohmetrix2017.

(2 CRIE M1ik% I http://www.chinesereadability.net/CRIE/ ,
B =% 2009 M E FROUGEHEEE R K ) i) 8 HDGEELIH /R .

[ &30k ]
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M1 PR EE AR EHTES AR ANER
R R
A B R AE AT 4 R R R’ EEER
R°E/E | FELE
1 SIX_RTTR NPAEE S S 696" | 0.484 0484 0484 1805.682
2 MEAN EEEREFRHAME 747° | 0558 0.558 0074 324414
3 ONE_RTTR —GaEE A LR 779° | 0.607 0.606 0.049 237.786
4 SEVEN_RTTR L REER SRR 789 | 0.622 0.622 0015 77.962
5 FOUR_RATIO 9 R TE 793° | 0.629 0.628 0.007 36.248
6 FIVE_RTTR HREER SRR 797" | 0.635 0.634 0.006 29.686
7 TWO_RATIO ZREBEANG 801% | 0.641 0.640 0.006 34.341
8 TWO_RTTR i Y 2 805" | 0.647 0.646 0.006 32781
9 TOTAL_RTTR RN % 3 808 | 0.653 0.652 0.006 32.538
10 FIVE_NUM HLREEREE 811 | 0.657 0.656 0.004 22.907
11 TWO_NUM ZREEERE 812° | 0.660 0.658 0.002 14016
12 THREE_RTTR ZREBE SRR 814" | 0.662 0.660 0.002 12.164
13 SEVEN_NUM tREFEEHE 814™ | 0.663 0.661 0.001 5233
14 SEVEN_RATIO tREEAGL 816" | 0.666 0.663 0.003 14.553
15 VARIANCE BB FRT £ 817° | 0.667 0.664 0.001 6.844
16 THREE_NUM ZREBFAKE 817° | 0.668 0.665 0.001 5763
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