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Implementation of a Grammatical Error Correction

System for Scientific and Technological Literature

Abstract

With the rapid development of information technology, reading and writing scientific
and technological literature has become an indispensable part of the work of college students,
graduate students and scholars. However, scientific and technological literature typically
includes a large number of specialized terms and complex language structures, which can
lead to various text errors, such as spelling errors, punctuation errors, and grammar errors,
all of which can affect the readability and credibility of the literature. This article attempts
to build a grammatical error correction(GEC) system for scientific and technological
literature, which automatically detects and corrects errors in literature, assists manual
proofreading, and improves the efficiency of research.

We adopted Flask backend framework and Vue frontend framework, used SQLite
database for information storage, and implemented a GEC system for the scientific and
technological literature field by employing front-end and back-end separation and
distributed system technology in the design.

In the aspect of machine learning modeling, our system is based on the state-of-the-art
natural language processing and deep learning technologies. It uses Seq2Seq and Seq2Edit
models to correct the papers submitted by users, identifying common textual errors and
making corresponding modifications.

Firstly, we use web crawler technology to obtain a large number of scientific and
technological literature materials and extract the text content. Then, we employ data
augmentation techniques to obtain a large-scale text correction dataset in the scientific and
technological literature field, and train the model with a combination of real-world, general-
domain GEC datasets, achieving good performance. Finally, we use model ensemble
techniques, integrating multiple error correction models for voting, which greatly improves
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the accuracy of the error correction results and reduces the likelihood of excessive
corrections. At the same time, the various GEC modes implemented through model
ensembles also provide users with a more user-friendly GEC experience.

Based on the work presented in this article, we believe that the GEC system for the
scientific and technological literature domain has strong practical significance and future
prospects. However, there is still much room for improvement in the current model's

performance.

Keywords: Grammatical Error Correction(GEC); Neural Machine Translation(NMT);

Data Augmentation; Flask; Vue
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n=1

Seq2Edit #7Y f) FEARZE R U ] 3-3 i
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SRS A R Sl i (50

Transformer encoder  —

;

Transformer decoder A —
— |

Tag prediction
P(t, | pi i x)
- |

I . '

I Span end position

|| prediction M~
| | Pt ey L x)

Fixed vocabulary [

Transformer decoder B <

\ Replacement token (Vinyals et al., 2015

prediction
P(ralt},p},ri 7 x)

K] 3-3 Seq2Bdit BRI ZEH, B F ok H SCHR[13]

SAE G AN BIEANR, Seq2Edit 75 B0 STA AN Rl AE AT kS 4 T,
Flindd . MER. BiSEiE. Nk, Seq2Edit 5|\ T HiEEIEFEI, M HA AL
{3 7 B R I ST b3 AT S R RE I

AT R S 1) Seq2Edit #5 A k H MuCGEC J ¥ #5 &, Jid i & &
GECToR(Grammatical Error Correction: Tag, Not Rewrite)!"2WHi &Y, DLW %} S Se A< 4l
. GECTOR TEFFF 4 b HEAT SCAS 2 i Aab Bt 3 3 4 i N ) 1 o ) 2 44 i
TR, BENTERENRN, FE IR R bR T ZE B IR AL
#£ GECToR [ Transformer 221491, H NN JEH TR FRH LR NI &R,
SRIGIEN Transformer et . A @ tidifa N\ 54 bR PR RN A &, H IR
Hh 2 STAH R R E R R o B Je, AR St 35 1 4 R AR I SR AR VE I RR 2815 8., ZE R
—MEIEJGE AT

Seq2Edit #2724 % T GECToR "] g-transformations, W& #4525 35 B X 55 5T
A, WANTE SRR SIS A AR RANS L PR R A, HEANE
T H ek, BEALREE T GECToR H1f#) basic-transformations, ANISKEEP Fr%53E
INUHT PR RFEAAS . SDELETE A% &R T FA7 # Z MR . SAPPEND_x1 F£/R
B 45 5 T BRI 745 x1. SREPLACE x2 R 4l 7/ 5 B & ol x2.

BT — 2o fF T REELHE 2 NGRS, BRI E BN R AR OR B — AN
IR ZA 4R, KR — A2 SKEEP Frid i1,

-13-



RN REAFPE B (RS0

3.2 HiEsE

AT SR RE A, ASCREA T 228804, B4 HSK ¥4, 3¢ Lang8 %
PE4E. CCF 5 2Kse R AT HE DL BB RS, FRGEEH 7 &RATE Or
VEMIRME SCHR AR NaSGEC-thesis ZUHa4E/E Ml 42 CAPPAL LAY 2 B g, SR 3-1
FtR o

#* 3-1 sk
AR RATR )T fF (BEO
HSK 156870 96049
Lang8 1220734 1097233
CCF (H 3 5) 300000 187415
B8 CElE g %) 300000 182903
NaSGEC-thesis(test) 500 378

3.2.1 HSK ¥4

HSK HURAE R KT H R (HSK) MOS0 . &0
T KR ARG, i T HSK1-6 20U R, A SR T DU IR T 5
SRR SIRN, T T Bk, WA R %, FR, HSK 40
GBI I EAAE S ALE (NLP) SUSIOHE e, Hnsckalss, oA, i
BRI 28

3.2.2 Lang8 {54

Lang8 ¥ 48 tok B A BRI  22 X) F RO AR A &) 4, B AEFE BhaE )
HCE AT AME SRS . Lang8 Ha RS 17 KENAHHIRIIICR, Bl
FARR . IEERHR A A A 5 . IXEEHR SO N TR 5 &R
PG, ARMATTRT Do B S AU I H Al 52 20 3 B SCARSR B A B S AME S R RE

-14 -



RN REAFPE B (RS0

3.2.3 NaSGEC-thesis $#E&

XA B CAREE T [ RHOCHR U ) T SO A RS, B 1500 AR
JrE AR, T RAE DI AR I 21 B R A R R I ) 2 B R R

3.2.4 CCF &3 XCRH P S0

B ST e AR, FREUT CCFHEER Ay By CEH TR, S48
FRsC. WL AENT PDF SCR . $REOCCA., 70f), ik 5 bR i Al J5 19 3020 400 /5
FRHBOCRRAE ) B 7o IR SR w38 I o Y e BOR N AR AR R SCAS, RN
ZAE .

3.3 R sE

Bt 18 s R B A BAE AT — RV MANY 78, A RORT I SR £
PR NSRS TR L 2 SRS R, 0 & 2R M 2R 80 4 RE VS R 4 1k
BE, T ELSE A B AT BRI

—MEE WL TTVE R ) IR SOAR TR N B R, NS DR . B T REHLAE AR
AR S HSRAH R Z R BOR, IIRBCR 2 Z s N P I AL, A3
HT eGSR A, B ERRANT H 2hF R T H B0 HE R 220 SRk 4 Bl A Bk
R, NG Dy Bt BE AT A U Y B ISR TR AT B RN T T RE R R IR
D NGRS BRI 2 5, (Hil TRIETE 4 1 R OUSN I BCSE R R AT, BRIt
DV B AN SRR Z 7, AL ROR ELREN LI AR A Dy Bl 2 15 2

BEAk,  ENZRILR SCAR A8 TR F ) — R Bl g 5 ik . B e S
PREEHHR ISR — MR, AR5 AR A IEAFF ST A1, R IR S Ak
NOVEE IO BN T, e SRR B AR B T 45 S B 3 P AR
IR R R, (HEAT S, RMONEUR R IR R R TR e

AT — T S T R N3 Dy B (07 0, R PSS R ST 7T . T8 L
N, GEC 1y Seq2Seq # B oo R AR A IEAT 5N HLAS B AT S5, Il AR E) T

-15-



RN REAFPE B (RS0

FHVE N IR A TR SEIL A o S m) 3 D)2 48 U 5k — > R A 1) ) 1 R R D B R 1)
)RR CRIEHEAEAL) |, IR A2 B AR O B o X Bl g vk AR e,
T AR TR (10 1 R B IR 3 e SRR I g 5k r BRI AT A8 e B AT R A 3R A

ST, AT AT 28 — P G 0 U7 v o T8 U L S A R R
G, ARSCERR M E T AR RN . S R T K 20 T B, X
ANFBELL 0.5 MERBENLIDAIE RS, F£4% 0.8. 0.15. 0.05 FIRER DN 1. 2. 3 /MM,
g P L DU RR AL B, I, MR SR, HAR AN ZEE o G AR
FNATY MBR 5 R 7 ORI S

B AL e 7S B0 R GO o A R B e IRIERE S . A E R S e AiE
ST JUANIR I, VRIS f Mt 75 43 S PR IN A SCIRI AN B 52 4 T token, 0 N hRitk
ATRENLALALEE . M BREAL M PR BEALIE RS 1. 2. 3 RS . i 2R AL g e 75 1
G R A AN S I A N PR 2R

DA 55 B MM 26 2 A 5 L% B B AR IR 1R B, R RO S SO ARHE IR 1)
A oL, DALEASERLR BB A B ZRA8OR o HARI B 3 s R A 1k 3-2 o .

*® 3-2 WAl s ik
Sl 32 HARA
A5 BEATLAAIR] 25 ) [ 55 VRV 4 R 5 4
o I SCe BEATLA KR AR A3 SCim] A R A 5 46t
i HRE: A H AT DA B R A B
" & IS BERLAR IR PR 3 SCIR] R
J3AT s FEAL A SEE N 73 A R B e
]y P BEHLRE 2 A 1 S BT A a1 S o B
i FIL: BENLA TG0 [R5 VR IR B v SR 5
L. BENLN - AT VR 8 5 v R 2
‘ iz R MR =TT
i - R A ZHDFHEA B A E
J3AT s FEALAECSEE N 73 A R B
]y WP BEURE 2R3 5 TR AL i B
PR iz B MR AR




RN REAFPE B (RS0

3.4 AL TTVE

BARTE, HAETRBT R 2 2 B R BRI A BUAME B B 2 4, an[17)38
RN 7R 305 BRI Y A 3 — R B A R . (ISR RN I A A1) A5
B URAFRNE, B A0i%) KA A4 . [19138H /K GED AL R 45 RAE bt
BN S 5 R0R BT % .

seAh, EH L ASEIEA TS, (B EEE AR TR RYERE,  HEhn R AR S
KPR % o

34.1 ZRERYE

XA RS R, CHOR S BRR TR, AR (A AR —E W
KR AR, o BERIERT— > token A FAFFHM T —> token, XIFHAELEARE
—IRAM I AT A f R BRICR ] 2 IR IEDY, BB A T RA R e —
i re A AR A E ) A 2805 3

3.4.2 IRBIEE R

LR, Seq2Seq LA Seq2Edit AR ALFE A AL P (1) £ RIS ARUA R B, f FHASEAY
B 1077 TR PAAE PRI AS [ S04 BB AT RCEAD, s A B P RE .

AT 00 A B AR BT A P, — ol AR 2R TR0 &5 SR PR R 28 AT SRAN ST 35,
P ) e O B B R AT AR . B AR B AR I S R T R, R
L R A A5, BERSR AN O BB — 28, (HReAETEARLEE AT A A

AT, RSB R AR AT A4, BRSNS RIGEIR . W A
WG REAT R, B A IR AR T 3 AR o SRR AT LABG I SCAR A 4 1) HERf
AN AT LB g SR A DR BEAS R I 2 B RAOR

-17 -



RN REAFPE B (RS0

3.5 PRI 25

3.5.1 BERYIGRE

B ARSI 1 Seq2Bdit H5EAYTE RN SCHR AT 20 5 R —
I 5 BN A A A (i U R i . AJECOR I S5 R R, BN — Be R SR
WA BB, AR EGE A R, BRI ATTAR 200 FH Hodls 1 s 4R
fAR R 7 3] KB CCF BHEOCHR B, 7 0T PN ST SE A O 21 5 R

ZBIRBR ], VA K SR EAT ISR, RN B 4 . 1Y
KM Seq2Edit 7, R4 1% ] NaSGEC-thesis, RIFRA ThRIE 15 1 B AL 18 A
AVEEECIR AR, TR I ASE R A o SRR ek ) 2 B RO . PRI A ] CHERRANT
(Chinese ERRANT) T H., T E 5k H A 9 5 _F 38 HY ] 48 73 2 00 PP Ak 0 PRI T R
ERRANT #47 | HFOOER A, SCRET- kL PPl

PR SR AL R B A B O BUE 46 HSK+Lang8 B4 . B CCF %
Pt R TE TR R R R A . BT 1 NS B 4505 B BERTRO
WIZ5TE 5 Y StructBERT-Large, 48— Be B BollZk, 125 epoch 358 20, Il 25
g5 R 3-3 Fiows

* 3-3 IIZR4h

—Br Bl gk “Hr Bl WKL (500) P R Fos
CCF(30w) X NaSGEC-thesis  22.4 17.6 21.2
HSK+Lang8(15w) X NaSGEC-thesis 8.2 19.9 9.3
CCF(30w) HSK+Lang8(15w)  NaSGEC-thesis 17.4 21.6 18.1
HSK+Lang8(15w) CCF(30w) NaSGEC-thesis  18.7 20.5 19.0
CCF(30w)+HSK+Lang8(15w) X NaSGEC-thesis  23.4 21.8 23.1
WuDao(30w)+HSK+Lang8(15w) X NaSGEC-thesis  18.9 19.2 18.9
HSK+Lang8(156w) X NaSGEC-thesis  30.5 12.9 24.0

HSK+Lang8(156w) CCF(30w) NaSGEC-thesis  18.1 213 18.7

-18 -



RN REAFPE B (RS0

3.5.2 R o

Hi T~ HSK-+Lang8 %48 86 2 1B 2% o) 35 itk 1 Pl 2 BRE RS SClR U 2475
P AAFAEROR A 22 57, WSR3 3-3 ISt 45 SR mT LUK I B B P B i 4
I PR ZR AE s SR S8k P M 5 R R AN

JU# H HSK+Lang8 Bl B AE I ZhEE, B MBLEUIY (1575 Fos A 9.3;
HHERUEY KRG (156 7)) <A WRARTE, BA K& IHER M Fos 8, =2 R
BUL, RAEAR 13%.

B am A Bk B CCF dsOT, [FFE R BRERHSCI R EdE, R d
PRI 385 1) CCF A EUE4E (30 73D HEATUIZR, AT LA 21 BEAd FH 3 S 254 )l
ZRZEREA K. H ORI HSK+Lang8 #dAEAiLL, WMERRIRT 8 Nl HEIEET S

EfFE R IR CCF thEdE4E (30 /7)) 1 HSK+Lang8 Hi#E4E (15 Ji) LAAIH
G B BN ZR G, Fos A 18~19, LH CCF AR EZ(RAD .

NTIRRER, AR T 156 13K HUE HSK+Lang8 #4545 -7 CCF ##i 4k
AT B BN SR, BIEEY KGR R A S, EEIET 15 5
HSK-+Lang8 #4200 17 5 3105 I J5E 512 A B0 SR i e 22 e i oK, BLSOR
HRIZER MR, R B RIALE, 4 T KBRS E S

R ARG AR SRRk — RN ZR, RS T EE 21.8%H HIR Y
A 23.4%AERZ, Fos 5 156 /7 HSK+Lang8 $E £ 1R . 2 i 21 & Hdls & 1A
MEKRZER, BATWA CCF $iifiti S HSK+Lang8 $ii &M 45 & /& B AL RHL STk
AU ST I BB A 21 A R T

3.6 KBNS

AEANE T HAT LR B Seq2Seq LA REHS REWS TR ALEH IR
[¥] Seq2Edit #A, tiEXT GECToR B FMELCAIFIN, #2411 ZRad A2
Pl FT RO BE 2, BEJS A 7 Ba i o 07 ik SRR 7%, e dl TR AL 25
TAE AL i 1 &5
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RN REAFPE B (RS0

BME R sth5Rit

AEXTMEERGEREAT T FR M B AR BEE,  fJa i RS T AIAT
R

4.1 REF R

TP RINE, TR BERELEAAN, WREDHT, TR
BN AT R BRI, —BORTE, BLgE& 7 K04 Rk IT R 2L 81t
WRIEAR R AT RE, SRR PR E P,

4.1.1 TIREHEFE R

BAF R W 0 NI REVE TR AEThREME ok (AT Sg itk I SCRpIESR) , 1
XL R, DHREME TR R T K E A fiPe Sl 0 SR B RO A ) T
DA BATAH S 5 D RE R AR A 5 SR SR VR I, A SCORE T Ta] 8 4 SR SRR 1) S AR 24
ARG LU TR 1 ARGt

AR R EAEAR M ENIK S, B TE N 8 I 8 s U n) R, 3R
FRAZI SO A A LK MIELR o

AW H AT LU A R A AR R AR S0, RIS R 2 B 45 2R

PMNEEIRS: HP s ANEAE L.

P EAL: R R E SRR RIBUR], 528 AR S0 5% AT BN 2 B
(7 B RT DA 36 Bk DR AF A9V SCIR A o FH P i) DL B ATT T A 75 BE W% 158 A A AT FR)
WO T e SR

AN SRATW SCRAF A B 45 R A T s A, AP T DL 3 Il L i 242
e A PRE B A AR

ARSI A T AT DL X A0 3 B A B A R BR BN R S, DALEFRATTH 24 i
PR SGE, BRAF EAF 1 F  AR
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RN REAFPE B (RS0

4.1.2 JEThEEtE TR

FETHRENE 7 K W2 AL o R 48R, 20 M, T R B STRR U ) S A4
HARGAEThREVE T KA

(1 ZHPERRK

KRGEWFHMZ Bt I HREF G TR, 5T g, 28R
Gt WA RE SR SR —H TR, BRI A [N,
AN 5 0 U i N g A R RT 0] B R T, SRR R

(2) FaRLAIZ 4 75 R

Z R E BV KBRS P EE . R BRFA TS T B SR ARAIE R
2z etk e 8 Sl WA B B 250 R P DN 85 1A, PRI 3 o o i JXUIG: o T o o
H https In& &%, P BRI R AR 1d session AT S0y 5G1E, EAE N EESE
G VT MG S . RGW IR REW U IR AN ) A N, ISR AR IR
MWE . [N, RGPS NEBEERThaEe, 00 ORI ER 5 B A S s

(3) AIYEFFPERR K

ARG AR R P R R A R B RCAS, 45 R G N S s kAT eI A 12
B TR AE S SOA B O, 2 i R G0 )R] SRR ] 4R 1

(4) FIY e thF K

RGAIR 7 A I H e ThRe M A s 3G ThRe M, R4 nT LUR A /A =X
oKy, BAFERDIREX I ATEA R RS L, DA G 8eil 512

4.2 RG R B2

WRAEIHREVE R R M AR, R R AR SGRAZHE K. LR
R, KELGH THBIE, FFob 7z LFEARR.

4.2.1 FHBHIE
WY TR, BRI, 26 HHEpE, K 4-1:
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TIMRZEARAE LB B3O

REMSE

i
R

RER S

2455

e g

BRI E

FRFAFS AR

K 4-1 F P T
4.2.2 BB

MR TR BT AL B b, TEAR RS, P A% O S A48 5 i i R
i FAPEEFRR, WSURACEMR, AR AR R A .

(D) FxFf

PSR SB35 s P 0T, IR BRI, a1 4-2 s

7
-

NS RA T !
BUOE I : ;
ﬁmﬁ@»l
77777 PRI ol
EETINI) i
17 Asession

<~ MR A AR ] T - - '

4-2 BRI A
(2) HEMFEF
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TIMRZEARAE LB B3O

S NEAE, BRUSCIRUERS, 3 2 v M K 1 i A A =ORn 35 s 5K e D
M, i 4-3 Fios.

smn@m%gmw»l
—————————— -

,mmaus.—]
—————— B R

< - - R FIIRIES S -
<~ AR AR 23 [ BT - - 1

4-3 VESH Fr

(3) HAMEEH M
HAREANR PR, fJAEES NN NG ESRARE, B UESEE
i, tnpE 4-4 Fios.

i

K 4-4 A5 BN P E
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TIMRZEARAE LB B3O

(4) WIIEALH AT

FERSC EAL T, P AT PUEAS AR AR A AR B AR IR 5L, CPU 55 vkt
WAL B AR AT 5 ik 4 GPU IS5 as BEAT A4, ol as iR ml 45 i, a0k 4-5
I

ﬁ%ﬁr‘ﬂ)’d—bl |
< - AR -
NS ]
]

<SRRI

K 4-5 WU A P

(5) AFFI AT
P AT DAL 2 8 O T i A P R A R, T AN /5 2R SO A%, DLBER
AL EEROR, Wi 4-6 Fron

°

7

SO |
ér’ﬂ—]
< alipE B
17 N ]
(7R

I T 1T

4-6 LA AR

(6) MEfid M

=24 -



RN REAFPE B (RS0

FEAAMICR I, 7T DR FEAT 2 R tt, Hanagmalmas K. M
Frids. TR BEISCHEASE, Wil 4-7 Prr.

BB AR
A ifj2 Tﬁ?ﬁ%l‘bl
7777777 DT —
<R
UIESRES
i %
I e “”IIW Jﬁm;u&m%@%+l
,,,,,,, - W< TR L~~~ o R
FRURC F#iif J<4>|
<SR[ SO - < - —— IR R S -

B Q‘H\TL&MMM
SR TS s I S BB~

K 4-7 24k i0 360 I

JRI% R

R AL 775 B

%ﬁﬁ%ﬁ>———fl
777777777 Py -

4.3 RGME R

4.3.1 RGBT

KARGHT Flask Kk, AiuiKH Vue HEZE . Z ALK Flask HEZE M HE
SpringBoot HE42, &N T 5 fEH N[FIFEHH python 45 FILU A M2 1) . Flask A&
— BB Web N FHFEFAESE, R HCFF MVC (Model-View-Controller) 42445
A, HARGAERIGH RILFE T I A 2= 2

4.3.2 oL DY REREER BT

AT AL 50 T ) A SR B ) SCAS A B R G AT TR R M S B b, K &
i3 NEFAEMERA P g, [ 4-8 45t 7 R Gi% L DI RERELIA .
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RN REAFPE B (RS0

T [ A SRR AT )
AN RS

LE ) I DAL E°S

i
#
[=]

K 4-8 ARG LD RERL LA

(1) By

Nt vt PR AEE M DIRE, AXCCRRRBAE N, [RGB L edu.en
RIS MFETEM . R G4 F B AE BT RIR I ERD 45 5t BRI MRS, 75 B E Ay
(R 56 IERS A B8 58 B o

Tk HPRANIKS SN HAT SR, Hime B3N 58 ERIE, &)
J& Al A H AR U

ARl HOR s P MSAE AR IR IERS, SRR, SR R B U

(2) H sk

EHAPES: HPRSESRE S ERSRARE, & ARIRATE B
AR SOMA 54, FTLAIRE N A LT, RN H P MBI, & ZERuE L&
E6-E NG G AR

W AL P AT DL AR AR IR S0, AXSCHF pdfs doex F1 doc Jim 25 I SCAF
IRIEAF TR, P AT DU PR AS A (2 A, 3 oot 3 e A 2L A AR PR 3
AR A 2R, R B RE, GRIRSHERRRE R 7P A, iR
JiE AR AT T 3 A0, KRR m v R . I B A R AR O S R
FEAG LA SN IHEAG R 2 B AR B

AEEIR: P AR S A U PR AR IR A S 65 2R, AT Z LB b A%
S e B2 DA R TR TR, R L A S R A

BEMRIR: WXXCAERRE AT BN REE R, MEE R L0051

WA, AT SO N AT AR, F P n] DL 5 2 ] R A 18 3 B
-26 -



TIMRZEARAE LB B3O

AL E, BEATHE. FNAIEROSBHZHLIThRE, LM RS,
EHEAIS: H RS IHERICS . WSO LR A R R, e T e S0k
FEAEHE R E

4.3.3 ByEE R

(1) MBS BT
FEBUE ERT B B, RAEH S RAD SN, Bk 5552k e g, R R&%
MESs g ok, WK 4-9 Frw

R R

A

K 4-9 BESHE A THE

(2) LB
M3 user, R HIIKE . X RULSDER, Wk 4-1 Pr.
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FMKEARVE BB (830

%% 4-1 1 3= user

TR HIERA FBULH AL S
username varchar R P4 T, AT
password varchar Eh AR

time date G SR (] ks
identity varchar D aE=gis A7
privacy int AR E A7
salt varchar 1A A7

WAL FEKE commit_record, KFILFK T w5 FiEH . WX EE%

s, Wk 4-2 s

RN
)

# 4-2 WAL LK K commit_record

FB 4 HIERA FEBUH 4R
file id int A9 T, AT
username varchar g F 44 HhERE, AN
file name varchar w4 A R7E
file path varchar WA R AT AR7E
json_path varchar json f7fi #% 1% AR
date date FEAZI [A] A R7E
status int WA AR A K7
is_delete int Pyl =S Rk
file privacy int PEE(TEN Rk
gec_mode int A R Rk

AFENIR test, RPAAEAMEA) TS5 PraM ). S EE SE, Wk 4-

3 PR
£ 4-3 EENNAR test
FRA R FBULH 4R

id int TS T, A
username varchar FrJ&H P 4 GheE, AN

source_text varchar JR A AN

target_text varchar AEUAR AN

time date ZU A [A] A R7E

judge int A5t A R7E
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RN REAFPE B (RS0

WIS RE errors, RPAFHIRSCHEAATHIMU LR, Wk 4-4 P,

£ 4-4 W5 B3R errors

TR HmRA FEULH AR
id int AT EE, AhA
file id int B @8 3o 5 HhEE, AN
source_text varchar JR A AN
target text varchar AFCAR AN
judge int 5 AR

UERSR verify, R MBS SO A IR 0 B S8 E RS AT AR I TH], -

45 I
K 4-5 WAFRSR verify
FBA HERE FRH R
id int G TR T, ANE
file id int T J@ 8 S5 HheE, AN
source_text varchar JiR A AR
target _text varchar AE SR AN R7E
judge int 2\ It AN
4.4 RG AT T

RGAATHE AT I0 £ H IR TR I RS2 BT UEIA HR . SR
AU )RR RS2, JF AR BMEH P T RAMBUR IR A RGEFRITFREARA
Ji st Flask HEZE . 173 Vue HEZE DK #ds 2 SQLite 55, 3512y H i e HL2e dE IEA
ARG TRAT TR R — A T B 57 4% AT 1) B SR AT SCAR 2 B R G

AR DR H AT+ ATHIEE T NMT GHENLEERIE) MseAR gt iR
tban Seq2Seq UFFIRIFH)D A, LT HIFRE Seq2Edit (JPHE|gmiE) AL, [F
I, HSCAEE SIS — S A EE S, FTEMBARLIZR. BHE, AR RGH R A
FHAR ERRTAT

TEFFRIAT S, RATFR R TE—GEE TAHICIREE0 B, 5k 135 8
Sig AN IR 2. ik, KRG REGEFTE.
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RN REAFPE B (RS0

4.5 KE/NG

ABENETUERRH RGP 5B, dtiT 7 /G R Rodr, WiEthaett
FORAAEDIRETERR K, B XS RGEHAT BI04, 2 7 R BRI i 1. B 1)
BT RGME BT, FENAE T RS, B T RGN IIRERER, IR
i 2 T E-R BIFE IR AR .
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RN REAFPE B (RS0

FLE RGERIFEMRIT S

AREVEHMER T ARG NREAEB BT 5B, s 7 RS EE IR iU 5%
TR

5.1 B REMELR

511 %%

I A @R A RE I W A A48 R R T Re. S XTI, M FE
S N EB B AR FI 2 AY, A Re il BRI . 5 I R RSB Y N K S B D
Ja, REMEKSREAAE, FXEMET mds INE, 5EEREE B RIK S S
BEAT LU, s A A 5-1 Fos

£t}

Bl 5-1 BEoR At

P &EsshfE, HPEEZEIIMEN session H1. session A] HSRLRHFFH P & 5%
WA, WHAEAEFH P RIEE RIS IGIE B 1. session IRAFISI [R1BA T 15 0%, e
YRR 15 7080 P T EE T oK.

N T LZEVEE, ERARG )G BICREE R THELL session SN,
XN T B NEE B cookie SRId I NI E SRS, HHEH url 25 & 7t At
ITVER, TTHEEFA . SR H T RGER T A sCA K, BIVAT 5 i 7 701 502 7E AN [F) e 5%
7, session MW E W MBS, 2KERGIIEENMM P session HIIHN, TFHE
XTHTJE S AT S E . session A AUE L QAU T -
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RN REAFPE B (RS0

def valid_username(username):
session_username = session.get("'username")
if username == session_username:
print("ZE R Ih)
return True
else:
print("IAIE R, A N ERAE™

return False

if not valid_username(username):
return {
‘code": 707,
'message’: " o B k"

}

# F P& i)

session['username'] = username

print("& 7. " session.get('username’))

cur.execute("UPDATE user SET time = ? WHERE username = ?", (now_time,
username)) # 5 BT i T B S A [A]

5.1.2 M AEECERY

J AT DAITEAE M SR T A Bk 5, S NIBAR S, 5 i s B E AL 6 ArIRiE
f, EAE N K 122 1 TR AR AR ROR IR 45 3RS IO IRAE . 8235 P o s 7 B S 2
i, RS SIS RN, &G BATR R RS 8, RIAT 58 Bt MR
Feo VEMF I 5-2 Frs.
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SREALAR B 20 7 7 BEEC M RO A7 B AR N B, XA E4T mdS ns,  ERE AN
5 R ERSHSAF NG user £, R G M IRUEME A . D9 FR I o R 1 A H
FORIUERS T REAIEMEAE, Wi T8 1 r%h Re ik —ik, HIF— session R &K%
15 ISR PR (session W AE4ERFE 15 4381)

NG PUSIC B R TV S R A R, A RGWE TR ERAE, S &
5-3 Fie Dife HiEMEEAL, Mg REM S WA 5 KA RS . F P i S S
BPUHEN, wivm A SR IR RS 8, BT . HE R IR
A JE B RE B U

EEIER x

BEFEIALE

K 5-3 125D
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AEER
RREY
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ARER
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K 5-5 HPER
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5-7 A AR

Horp, SRR R R T 4 Seq2Edit A7, PRIILE R, 1EH 5 R 1
WA 40~60 PRIAT 2B e, HARmEBARE, it Eis, AIRE
ARG . PREEAESEA H AR T =1 Seq2Edit BLAY, IXEEAAL 5 5K H]
T BERT. StructBERT fll MacBERTZIFHi)Il R85, [A] i 7E Y SR B Fl S 4k % b
A KA RAA, X =R B 2 ORI AT #5E, BR
BRAAFEIM A RA TAE SRR A 2, ErEREREE Lk s TP, &
DR, — 8 IE 5 R R BV SCLE rp B A AR =X 55 244 2 2 ) A B )

R, R T £ Seq2Edit A1 Seq2Seq LRSI T K. S E
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H AT RGUNSCRE docy doex LK pdf B 3CHI B, JEimdUi B S0G, S& It
Pr——4R WA ——3F)——IF B R S IR, SR T A A 7o X5 T pdf 3L
4, XL T PDFMiner. PyPDF2. PyMuPDF 25 Ff pdf it EZ J5, A RGHEL
e A3 F ROR B i (1 PyMuPDF P Tt pdf IR ECCAS . 133 A SOR J5 4%
“o 17 7 R RN ST ). RS IBOE IR AT R IL, Bl BRI
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IMX5 T doc X, python Vi ELIEM T, 7 ESGHARA docx #&IURH#T. X T doc
% docx [M#AE windows H linux A AFMMRITE, KRGERL LW linux FH
libreoffice i AT o

B T8 SO T B — g I Ia], P B AR G AN AR Ty A3 21 5 ik 0] (1 24
G, (AU HREM R LRI R G, AT mmN. Bk, 7ERR TR
EVORG, ARG i 2 2 FE D A B R AR Ve UL 1) 8. {# F multiprocessing /5,
FERG A S A ah e — AR, AP BB SUE, R4 B3 mT i S5 4
ERARID R 2 AR AT, IR SLBIIR [F] ¢ AR R R

TEJGTH M FF R FE s, 9 T IkdE GPU RS54 10 CPU F4H,  JRATTRE Ja it 43 il 0
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pool = ThreadPool(processes=processes) # 37 2 fiith
def gec_task(file_id, json_path, doc, GEC_mode):
inputs = preprocess(file_id, json_path, doc) # it e e
data = {
"inputs™: inputs,
"file_id": file_id,
"GEC_mode": GEC_mode,
}
url = 'http://192.168.134.32:5000/gec_task' # &Kz
requests.post(url, data=json.dumps(data)) # & i%i&E K
pool.apply_async(gec_task, (file_id, json_path, doc, GEC_mode),
error_callback=Except) #% Zf% 5+ kb3
@app.route(/receive’, methods=['POST") # UL 4 A
def receive():
args = json.loads(request.data)
ans = args["ans"]
file_id = args[“file_id"]
conn = sglite3.connect('./database/mydata.db’)
cur = conn.cursor()
for i in range(len(ans)):
cur.execute("INSERT INTO errors VALUES (?,?,?,?,?, )",
(None, file_id, 0, ans[i][0], ans[i][1], None))
conn.commit()

# AEE5E R, SEBT status
logger.info("file_id:" + str(file_id) + "£R&AF 5 B!")

cur.execute("UPDATE commit_record SET status = 1 WHERE file_id = %s" %

file_id)
conn.commit()
conn.close()
return 200"

Horr, gec_task BN TR BRGSO 745 21 2 48 [ SCARIE N B IR R R
ZGUK RSO inputs FIAEEAR 0 GEC_mode DL requests 1% K177 K 1%% GPU R%%
%o GPU A4S #8704 5 52 i 2 1 2 5 45 S M/receive $2 IR AL, FEA7 N EUHE P2

GPU fk 55 #s S SCA I A A% oARRS A0 R PR
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@app.route(*/gec_task', methods=['POST"])
def gec_task_interface():
def Except(e):
print(e)
logger.info(e)
return e

args = json.loads(request.data)
inputs = args["inputs"]
file_id = args["file_id"]
GEC_mode = args["GEC_mode"]
if GEC_mode != "R 245"
pool.apply_async(gec_task, (file_id, inputs, GEC_maode),
error_callback=Except)
else:
ensemble_pool.apply_async(gec_task, (file_id, inputs, GEC_mode),
error_callback=Except)
logger.info("#r 1245 R 2o A BA 1 file_id:" + str(file_id))
return 200"

RAE MR ARIAF, AR AR, ZXZR AR HERR GPU 5
P HEAR, 2 FRMSABAT B A

NGEHE AL B, AR PR R 2O AR BOPR fild_id RIE 4
CPU 5545 LUEFHE LA BRIRES, R ORI S s

try:
# AR AR
except Exception as e:
logger.info(" 712 H ")
url = 'http://192.168.134.30:5000/error' # i K #%11
data = {
"file_id": file_id
}
requests.post(url, data=json.dumps(data)) # A i%i% K
logger.info(e)
return

NIRFIH S KERZRI, FEEERK, RGWE T 10 7080 LR 3 it
SCIVIRRR], AT LI I A e e SR AL I ] SR W o
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xF

HR
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K 5-8 2 it
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PEIFALER R, A EOR AT AL ERRI AT . A AR A B AR, AR EZE
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524 BFYEICF

I EARR SR SRV B SO AT e 3%, BUAEI TaHEY . 721X HL, AP AT A
B RRICIIRACI A SR S HEr AR, Wil 549 Frr.
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import difflib
d = difflib.Differ()
for index, item in enumerate(ans):

source = item[3] # JE A

target = item[4] # 2450 A

| = list(d.compare(source, target)) # i [F] 24 &5 SCAAH L S5 SCAS 1) B /N

togt =]

foriinl:

ifi[0] ==""

tgt.append([i[-1], O])
elif i[0] =="-"

tgt.append([i[-1], 1])
elif i[0] =="+"

tgt.append([i[-1], 2])

AL, ARG EELEH difflib FESLIL T YRR, %)% AT A B2 65 S0 A
B SCAR I BN AT, BN AFRTERE — DR%E, 508 “-7 W EMER,
AT WIRERM, BN WA, RGO AT R G iR
[l Fir o, A AR AR 7 AIE YRR, SEEL T BRI N 55 ) R R

B ) SO SR A T2 P B S %A, P AT DO 4 A A R R k3% “ 87 Bl
“ERT PATPRANY, X EAE BAEAR KRR TR FA TR A EE AR R

5.2.5 FHE AT

M ATV B H K5 R AR e SCAl Bl s, B FEJE . MIBRICS . MER
JFSCAF DL R v B SR B AL B, B BRI A0 5-12 P

DR
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Stop! Grammar time: University students’ perceptions of the
automated feedback program Grammarly

Ruth O’Neill
Academic Learning Centre, School of Access Education, CQUniversity, Australia

Alex M. T. Russell
Experimental Gambling Research Laboratory, School of Health, Medical and Applied Sciences,
CQUniversity, Australia

Universities are increasingly looking towards online technology to assist their students.
Grammarly advertises itself as the world’s most accurate online grammar checker, yet little
research exists on its performance as a feedback tool in universities. This paper reports on a
study investigating students’ perceptions of Grammarly when used in conjunction with
advice from an academic learning advisor. Using a mixed methods sequential explanatory
design, the study compared one group of students’ responses to the feedback they received
from Grammarly (n = 54) with another group’s responses to the traditional non-automated
grammar feedback they received from the Academic Learning Centre at CQUniversity (n =
42). Results show that students receiving feedback from Grammarly responded more
positively to 9 of the 15 survey items and were significantly more satisfied with the grammar
advice that they received compared with non-Grammarly students. No significant differences
were registered between cohorts or delivery mode, which suggests that Grammarly can be
used effectively by academic learning advisors to provide grammar support for both
international and domestic students, online and on campus. It is recommended, however, that
the program be used in conjunction with academic learning advisor input as the program is
currently not accurate enough for independent use to be justified.

Introduction

Many students in the Australian higher education system struggle with the demands of tertiary education
because of language problems (Harris, 2016). This difficulty has been well documented with international
students, who tend to exhibit more surface-level errors relating to accurate grammar, punctuation and
spelling (Tynan & Johns, 2015). Traditionally, domestic students performed better than international
students in relation to grammatical accuracy (Scouller, Bonanno, Smith, & Krass, 2008), but changes in the
domestic student population have resulted in members of this cohort also exhibiting difficulties with
sentence structure and form (Cocks & Stokes, 2013). Grammar feedback is, therefore, needed for different
cohorts to achieve academic success. Responsibility for that feedback is often perceived to lie with learning
support units, typically known as the Academic Learning Centre (ALC). This expectation can, however,
conflict with the ALC’s perception of their role, resulting in students leaving ALC sessions dissatisfied
with the amount and quality of the grammar feedback they receive. Automated feedback programs have
been advocated as tools to reconcile this tension. Grammarly is one such program and was chosen by
CQUniversity as a potential grammar feedback tool based on its ability to reconcile contrasting theories on
written corrective feedback. Building on the work of Caveleri and Dianati (2016), the primary purpose of
this study was to analyse students’ satisfaction with Grammarly as a feedback tool and compare this
response with the manual, non-automated feedback traditionally offered at CQUniversity by the ALC. It
also aimed to determine whether the program was more suitable for particular student cohorts based on
language level, visa status and delivery method.

Literature review

The need for grammar and grammar input

Students need to use standard grammar and adhere to grammatical conventions to succeed in academic
writing at universitics (Caveleri & Dianati, 2016). Students cannot, however, improve their language skills
without input. International students need external input to develop their linguistic skills (Murray, 2011),

including the explicit teaching of grammar needed for academic writing (Knoch, Rouhshad, & Storch,
2014). Different groups of domestic students also need practical interventions with regards to punctuation,
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grammar and spelling (McNaught & Shaw, 2016). This includes local students (defined as being born in
Australia) who have not received formal grammar training as part of the school curriculum or who have
accessed tertiary education through non-traditional means such as enabling programs (Cocks & Stokes,
2013). It also includes domestic non-English speaking background students (DNESB), defined by the
Department of Education and Training (n.d.) as being domestic students who arrived in Australia less than
10 years before starting at university and who speak a language other than English at home.

Academic learning advisors’ and students’ attitudes to grammar intervention

The responsibility for grammar teaching in university settings is traditionally assigned to ALCs (Channock,
D’Cruz, & Bisset, 2009) and the academic learning advisors (ALAs) who work there. ALAs at
CQUniversity provide assignment feedback in online and face-to-face consultations. These consultations
are 60-90 minutes, but ALAs accord a fraction of that time to grammar feedback because it is time-
consuming (Dikli & Bleyle, 2014) and deemed less important than the long-term augmentation of higher
order skills such as developing an argument (Winder, Kathpalia, & Koo, 2016). Students on the other hand
value grammar feedback and identify immediate grammar correction as their number one concern (Huang,
2011). It was noted anecdotally that this conflict in priorities and the time constraints imposed on grammar
feedback were distressing some students, because they felt they were not receiving the amount of grammar
feedback they needed both for the assignment and their long-term development. They felt that if the ALC
did not assist with developing their grammar, they had no other recourse, as lecturers focus on content, not
the development of writing skills (Bacon & Anderson, 2004).

Automated feedback programs

Automated feedback programs could reconcile the differences between ALAs’ and students’ attitudes to
grammar feedback, by providing students with the amount of grammar feedback they want and need
without compromising ALAs’ prioritisation of macro skills development. Research into online grammar
checkers is limited (Caveleri & Dianati, 2016), particularly regarding students’ responses to them, but
studies have been undertaken on automated essay scoring systems which provide grammar feedback as part
of their functionality (Ramineni & Williamson, 2012). Students’ responses to the grammar feedback that
these systems provide are mixed. Students using CorrectEnglish cited improvement in grammar and written
accuracy as a positive facet of the program (Wang, Shang, & Briody, 2013), and those using My Editor
similarly believed that it helped them to improve their grammar and spelling (Hoon, 2006). Participants in
a study by Chen and Cheng (2006), however, were largely unimpressed with the grammar feedback they
received. Student dissatisfaction in this study highlights the importance of the facilitator’s role in the
feedback process as the students’ negative responses were attributed to the teachers’ attitudes towards the
program. One teacher was not conversant with the tool’s editing functions and the other was not impressed
by them, which meant that neither teacher communicated the best way for the students to use the tool.

Conflicting findings are also reported regarding the student language level that most benefits from
automated feedback programs. Advanced students in Chen and Cheng’s (2008) study found the focus on
accuracy constraining and suggested that the automated feedback would be more useful for beginner and
intermediate learners. Dikli (2010) contradicted this assertion by suggesting that automated feedback can
overwhelm students with low English proficiency, and Liao (2016) agreed that automated feedback is
preferable for higher performing writers because they possess the metacognitive strategies needed to
develop grammatical accuracy long term. In their study on Grammarly, Caveleri and Dianati (2016) also
stated that the program may benefit more-able writers because students need to have sufficient grammatical
understanding to be able to filter suggestions that are incorrect, or that they deem unnecessary and not
useful.

The argument as to whether automated feedback programs are more suitable for domestic or non-domestic
students is similarly contentious. Hoang and Kunnan (2016) make the point that the feedback systems were
not traditionally designed for non-native student writers of English and that international students do not
have enough understanding of the target language to interpret and apply the suggestions the programs make.
They also suggest that non-native students might lack the metalanguage to understand the suggestions
provided by the programs. This argument, however, could just as easily be applied to local students who
have acquired language with little to no instruction in metalanguage and rule-based principles.
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A further disadvantage of automated feedback from the student perspective is the lack of human interaction
(Dikli, 2010). According to Wang et al. (2013), this is a particular problem for international students and
less experienced writers who need instruction, modelling and practice to develop their written English. A
lack of dialogue is additionally detrimental to writing proficiency as it lowers student motivation and makes
their writing more mechanical and less authentic (Wang et al., 2013). To counteract these issues and render
automated feedback useful, Hoang and Kunnan (2016) suggest a combined pedagogy in which the writing
instructor acts as an intermediary between the students’ work and the feedback. Research suggests that
feedback given in this way is most effective (Choi & Lee, 2010) because teachers can provide instruction
on how best to use the program (Burston, 2008), provide clarification of errors (Hoang & Kunnan, 2016)
and eliminate errors which the program has made.

Grammarly

In 2016, the ALC at CQUniversity piloted the use of Grammarly Premium, in conjunction with ALA advice.
Grammarly Premium is an automated proofreading system which can identify errors related to 250 grammar
rules (Grammarly Inc., 2017). Users upload their assignment and receive two scores. The first score is based
on percentage accuracy, and the second is the total number of errors that the program has identified.
Grammarly organises the errors according to six categories: contextual spelling, grammar, punctuation,
sentence structure, style and vocabulary enhancement. The number of errors within these specific categories
are counted and presented (see Figure 1).

Contextual Spelling 10
Misspelled Words 3
Mixed Dialects of English 4

Confused Words 1

Grammar 17
Determiner Use (a/an/the/this, etc.) 10
Faulty Subject-Verb Agreement

Incorrect Noun Number 2

Wrong or Missing Prepositions 2
Punctuation 3
Comma Misuse within Clauses 5

Misuse of Semicolons, Quotation Marks, etc. 2
Punctuation in Compound/Complex Sentences 1

Sentence Structure 3
Misplaced Words or Phrases 2
Incomplete Sentences 1

Style 9
Wordy Sentences
Improper Formatting

Vocabulary enhancement <

Figure 1. Categorised errors in Grammarly report
Feedback problems and Grammarly as the potential solution

Grammarly was chosen because of its potential to reconcile contrasting theories relating to written
corrective feedback. Much has been written about the relative merits of direct and indirect feedback.
Proponents of indirect feedback (Jamalinesari, Rahimi, Gowhary, & Azizifar, 2015) state that the error
should only be highlighted for the student to independently review and correct, whereas advocates of direct
feedback (Bitchener, 2008) maintain that explicit corrections need to be provided by the teacher.
Grammarly reconciles these different theoretical approaches by providing teachers with the opportunity to
use both. On the left-hand side of the screen, indirect feedback can be given using the underlined error. On
the right side of the screen, direct feedback can be provided using the correction and explanation card (see
Figure 2).
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L.An overview of the pathophysiology. causes and risk factors of COPD
Smoking are the most common cause of chronic obstructive pulmonary
disease (COPD). Long-term exposure to other lung irritants is also a risk
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pollution and chemical fumes and dust from the environment or
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has a direct effect on the respiratory tract

Lomy term

Figure 2: Direct and indirect feedback in Grammarly

Further debate exists over the amount of feedback which should be given. Students value a correct-all
approach (Salehfard & Bagheri, 2014) and can become frustrated when their goals for line-by-line editing
are not addressed (Linville, 2009). Research, on the other hand, has shown a need for more targeted error
correction (Jamalinesari et al., 2015) as focused feedback on high-frequency errors improves students’
writing (Linville, 2009). Grammarly again offers a middle ground solution, as its ability to identify 250
breaches in grammatical rules offers an all-inclusive approach, whereas the categorisation system provides
the students with cues to address high-frequency errors.

An additional reason for choosing Grammarly was that little research exists on its performance within
university settings. Japos (2013) conducted a study of undergraduate research students, finding that
Grammarly improved their written accuracy. Qassemzadeh and Soleimani (2016) concluded that
Grammarly performed better than traditional teacher intervention with regards to long-term retention of
passive voice rules. Students in a study by Reis and Huijser (2016) preferred Grammarly to the alternative
feedback system Marking Mate. Results from Caveleri and Dianati’s (2016) investigation of students’
perceptions of Grammarly within an Australian higher education setting were also largely positive, with
students stating that Grammarly was useful and easy to use. They also maintained that it improved their
written work and helped develop their understanding of grammatical rules.

This study builds on Caveleri and Dianati (2016) but offers essential points of difference. Firstly, students
did not use Grammarly as an independent learning tool but in conjunction with an ALA. Secondly, this
study compared Grammarly with the traditional ALC approach of using “Track Changes” in Microsoft
Word. This study also had a larger sample size and investigated whether the software better benefits a
particular student cohort based on language level, visa status and delivery method.

Research questions
(1) What are students’ perceptions of Grammarly compared to perceptions of the traditional ALC
grammar feedback approach?
(2) Does language level affect students’ response to Grammarly?

(3) Does cohort (international, DNESB, local) affect students’ response to Grammarly?
(4) Does delivery mode (face to face, online) affect students’ response to Grammarly?

Methodology
Ethical clearance

Ethical clearance for this project was given by the Human Research Ethics Committee at CQUniversity on
12 February 2016.

Setting

Data was collected over one university term between February 2016 and July 2016. Six researchers
collected data: five on CQUniversity’s Sydney campus and one on CQUniversity’s Mackay campus.
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Participants

Researchers agree that a control group is integral for studies aiming to determine the efficacy of corrective
feedback (Bitchener, 2008). Studies considering second language acquisition also need to be conducted
under controlled experimental conditions using a control and treatment group (Ferris, 2010). As this study
is driven by a consideration of best practice in corrective feedback and has a large second language cohort,
an experimental group which received feedback from an ALA using Grammarly and a control group which
did not use Grammarly were created.

Ninety-six students were involved in this study: 54 students were in the experimental group, and 42 were
in the control group. Students in the experimental group were either enrolled in a degree at CQUniversity
(n=48) or preparing for university with the CQUniversity English Language Centre (ELC) (n = 6). Students
in the control group were also either enrolled in a degree (n = 33) or in the ELC (n =9).

Instruments

A mixed methods sequential explanatory design with follow-up variant was used (Creswell & Plano Clark,
2011). First, quantitative data was collected and analysed to reveal patterns in the students’ responses to
the program and identify deviations from those patterns for specific statements and cohorts. Qualitative
recordings were designed to explain these patterns; to reveal why students responded in a particular way to
the program. It was hoped that using both sets of data in this complementary way would provide greater
insight into the program’ performance and that this greater insight could be used to inform future use of the
program as a feedback tool.

A student survey was, therefore, created and presented in 3 phases: personal details, quantitative responses
and qualitative reactions. The survey was designed using the findings from the literature review and by
adapting the research instrument employed by Caveleri and Dianati (2016). Three CQUniversity lecturers
and Caveleri, co-author of the 2016 investigation into students’ perceptions of Grammarly, reviewed the
survey for relevance to the research questions and readability.

Personal details
The measures from the personal details phase were:

e Visa status: Students were asked to identify as local, DNESB or international. International
students were subdivided into two groups: undergraduate and postgraduate students or those
undertaking university preparatory courses in the ELC.

e  Delivery method: Whether the students received feedback online or face-to face was recorded.

e Completion of language tests: Scores were recorded for respondents who had completed a
language test such as the International English Language Test (IELTS), Pearson Test of English
or Occupational English Test. Most had completed IELTS, and the scores for those who had not
were converted into [ELTS scores using an online test converter (Pearson Education Ltd, 2012).

e Previous assignments at the university: Students who had previously submitted an assignment
were asked for the grade they had received on that assignment.

Quantitative phase

A survey using a 5-point Likert-scale measuring tool was completed by the students. Fifteen items were
devised to test students’ responses to the grammar feedback with scores for each statement ranging from a
possible 1 (strongly disagree) to 5 (strongly agree). Items 1-4 were drawn from the literature review
relating to students’ beliefs about the importance of grammar feedback and their satisfaction with the
grammar feedback received, both overall and in relation to the time accorded, amount provided and focus.
All other statements were adapted from the survey designed by Caveleri and Dianati (2016). These aimed
to determine the perceived usefulness of the grammar feedback by evaluating the ways in which the students
believed the feedback was helpful to their writing and confidence in the short and long term. The ease with
which the feedback could be assimilated into the writing was also considered, as was the propensity for this
to happen.
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Qualitative phase
Students answered three open questions:

e QI: What did you like about the grammar feedback you received?
e Q2: What did you dislike about the grammar feedback you received?
e Q3: Any additional comments on the grammar feedback you received?

Thematic analysis was used to interpret the qualitative data. Initial themes were identified from the
quantitative findings. These themes were coded and then categorised depending on whether they
corroborated or refuted the quantitative findings. Additional themes, which did not arise from the statistical
analyses, were then categorised from the qualitative comments using inductive analysis.

Procedure

All students had a Grammarly Premium account for the duration of the trial. Students in both the control
and experimental groups received a maximum of 15 minutes grammar feedback.

Control group: face-to-face and online

ALAs identified grammar issues in the students’ assignments. They discussed their findings and recorded
their suggestions in the students’ assignments using “Track Changes.”

Experimental group: face-to-face

The ALA uploaded each student’s assignment into Grammarly Premium. They then downloaded the
detailed Grammarly report with feedback across the six categories: contextual spelling, grammar,
punctuation, sentence structure, style and vocabulary enhancement. To make the error correction more
manageable, the five most frequently occurring errors from the report were dealt with in descending order.
Indirect error correction feedback was employed first with the ALA locating an underlined example of the
error in the Grammarly report. To ascertain the student’s current understanding of the error and encourage
self- correction, the student was asked if the underlined section was accurate or not. If the student deemed
the section inaccurate, they were asked to write it a different way. If an appropriate correction was made,
an extra example of the error was reviewed to confirm competency with the language item. If the ALA felt
that further confirmation of understanding was required, then additional error correction checks were
employed using the most appropriate technique for the language point. These techniques vary; for example,
concept checking questions are used to check meaning and function, visuals such as timelines are used to
check verb tenses and highlighting can clarify errors in form. All techniques, however, had the same
objective: to encourage the students to think about their choices, articulate their choices and not just
passively accept the program’s suggestions.

If the student was unsure or unable to articulate their answer, then direct feedback was employed. The
student was shown the suggested correction in Grammarly and asked whether this suggestion was
appropriate. If the student answered correctly, then another example of this error in the student’s work was
reviewed. However, if the student was unsure whether the correction was appropriate or not, they were
asked to read the Grammarly information card and examples. The ALA used the explanation and examples
on the card to unpack the grammar rule and illustrate its use. If the Grammarly information was not clear
or detailed enough, the ALA provided additional instruction by modelling and providing examples
themselves. In this way gaps in the Grammarly feedback were filled by the ALA, so the students were
provided with the instruction and clarification they needed. In addition to clarifying language issues,
identifying erroneous and unnecessary suggestions, this procedure also encouraged students to ask
questions about the Grammarly feedback process and provided a model of use for the students to replicate.

Experimental group: online

A Grammarly Premium account was created for the student and the student’s assignment uploaded. The
five most frequently committed errors were identified and examples in the assignment located. Any errors
that the program had made in relation to these suggestions were deleted. The assignment was uploaded into
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PDF Annotator, and any errors that Grammarly had missed were highlighted with feedback from the ALA.
An email was sent to the student with details of their Grammarly account, a PDF copy of their annotated
assignment and advice about which errors to target.

To encourage survey completion, on campus students recorded their responses in a hardcopy survey and
the data was manually input into SurveyMonkey. Online students completed the same survey in an online
form in SurveyMonkey.

Analyses

The dependent variables were the level of agreement with the 15 statements about the grammar feedback.
Independent variables were whether the student received feedback via Grammarly or not; their English
proficiency (IELTS score and previous grades; cohort (local students, DNESB, international students, and
international students from the ELC) and delivery mode (face-to-face or online). The latter variables were
included to determine which specific aspects of Grammarly (or non-Grammarly) appealed to which types
of students. Comparisons between those who received feedback via Grammarly and those who did not were
conducted using inferential statistics, which are independent samples t-tests. For some statements, variances
between the groups were significantly different, violating an assumption of independent samples t-tests. In
those cases the more robust Welch t-test was used instead, indicated by degrees of freedom with decimal
places. Effect sizes are reported for significant results using Cohen’s d.

Relationships between reported agreement with statements and English proficiency, as well as previous
grades, were conducted using non-parametric (Spearman’s) correlations as the agreement with statements
variables were skewed, and because the previous grades variable was ordinal in nature. Comparisons
between students from different cohorts were conducted using ANOVA with post-hoc Tukey pairwise
comparisons. Alpha was set at .05 throughout.

Results

Students’ perceptions of Grammarly feedback as compared to perceptions of non-
Grammarly feedback

Those who received ALA advice with Grammarly feedback were generally very positive about the
experience, as indicated by the high mean in Table 1. In general, the respondents understood the importance
of getting grammar feedback on assignments, believed that they had received enough assistance from
Grammarly and found the suggestions useful and easy to understand. They believed that the feedback
improved their assignment and grade. It also improved their confidence in the assignment and developed
their confidence and language skills beyond the assignment. The only mean below 4.4 was for the statement
“I made additional grammar corrections not recommended by the ALC”) (M = 3.72, SD = 1.47). This
suggests that although the students still agreed with the statement, there was some hesitance to do more
than that recommended by the ALA. Qualitative responses largely substantiate the positive findings
illustrated in Table 1, with six students stating that they would like the university to provide the software
on a permanent basis, 11 students claiming that the program helped them, and 14 students describing the
feedback using positive verbs and adjectives; for example, “I liked it. Really good. Often use it. If I could
give 6/5, I would. Really happy.”
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Table 1
Mean and SD ratings for students’ statements about grammar feedback
Statement Grammarly  Non-Grammarly Inferential statistics
(n=54) (n=42)
M SD M SD t df P d
It was important for me to get 4.93 .26 4.93 .26 -05 9% 961 -
grammar feedback on my
assignment
The advisor spent enough time on  4.74 .62 4.38 .96 2.11 6643 .039 .45

grammar feedback to help me
improve my assignment

I got enough grammar feedback on  4.57 .69 4.33 .87 1.51 94 A35 -
my assignment
The grammar feedback really 4.54 77 4.14 93 223 79.24 .029 47

focused on my main errors —i.e.

those that were made a lot

It was easy to understand the 4.65 .76 4.36 1.01 1.56 73.83 .123 -
errors because the explanations

given were clear

[ got a lot of useful suggestions 4.67 .70 4.29 .97 2.15 71.86 .035 .45
about how to improve my

grammar in the assignment

It was easy to make grammatical 4.65 .68 4.20 98 2.54 67.55 .014 .53
changes to my work using the

feedback

I made the grammar corrections 4.54 .86 4.38 94 85 94 399 -

the ALC advisor recommended
during the consultation

I made additional grammar 3.72 1.47 3.12 1.33 2.08 94 .041 .43
corrections not recommended by

the ALC

The grammar feedback improved 4.80 49 4.55 92 1.59 59.06 .117 -
my assignment

The grammar feedback made me 4.76 58 4.38 .99 221 6256 .031 .47

feel more confident about handing
the assignment in
The grammar feedback improved 4.45 .85 4.17 1.01 1.50 93 136 -
my grade
The grammar feedback developed  4.48 72 4.07 1.07 2.14 6848 .036 .45
my language long term (not just
for this assignment) as I could
understand the grammatical rules
more
The grammar feedback developed — 4.46 D 3.98 1.09 247 69.02 .016 .51
my confidence in my language use
long term (not just for this
assignment) as I could understand
the grammatical rules more
I was satisfied with the grammar 4.75 .55 443 .83 2.19 68.09 .032 .45
advice I received
Note: df = degrees of freedom, with decimal places indicating Welch t-tests was used. d refers to Cohen’s
d (effect size).

However, whilst students were largely positive about the program, they did identify six areas of concern.
The main area of concern was the accuracy of the feedback, with nine students citing it as a problem: “Not
all grammar errors were valid or correct.” Students also stated that the pre-set to American English caused
the program to notice invalid spelling errors. They identified issues with passive voice, complex sentences
and vocabulary choices, which Grammarly suggested students changed based on style and not accuracy.
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Students also noted that the program missed errors and that the software suggestions were at times difficult
to understand. Further concerns about the software related to technical problems and included issues with
uploading documents and compatibility. For two students, the program’s faults clearly outweighed the
positives and they explicitly expressed a preference for the traditional ALC feedback method, with one of
the students writing, “I liked getting feedback via the Word document. Rather than Grammarly. I hated
that.”

Table 1 also provides the mean and standard deviations for the 15 statements for students who received
feedback via traditional, non-Grammarly feedback mechanisms. In general, the pattern of results was
similar, in that the non-Grammarly students indicated that they found the feedback useful, that they received
enough, and that it assisted their grammar, grades and confidence. However, the means for Grammarly
students were significantly higher for some of these statements. Grammarly students were significantly
more likely to state that an ALA spent enough time on their grammar feedback to improve their assignment
compared to non-Grammarly students, and that the feedback via Grammarly focused on errors that they
make a lot. Grammarly students were significantly more likely to agree that they received a lot of useful
feedback via Grammarly, and that it was significantly easier to make grammatical changes based on this
feedback. Grammarly students reported being significantly more likely to make additional corrections that
were not recommended by Grammarly, and were significantly more confident about handing the
assignment in. Grammarly students agreed significantly more strongly that the feedback had developed
their language, as well as their confidence in their language, outside of the assignment, compared to non-
Grammarly students. In general, Grammarly students were significantly more satisfied with the grammar
advice that they received compared to non-Grammarly students.

Students’ perceptions of Grammarly based on language level

IELTS (and IELTS indexed) scores were captured for 35 Grammarly students and 25 non-Grammarly
students, while previous grades were captured for 36 Grammarly students and 25 non-Grammarly students.
For Grammarly students, those with lower IELTS scores tended to be more satisfied with the grammar
advice they had received (Spearman’s rho = -.41, p < .05), and those with higher previous grades were
significantly more likely to agree that it was easy to make grammatical changes (Spearman’s rho = .38, p
< .05). These results were not statistically significant for non-Grammarly students, and no significant
difference was observed between the results. For non-Grammarly students, those with lower IELTS scores
were significantly more likely to agree that the grammar feedback improved their grade (Spearman’s rho =
-.40, p <.05). No other correlations were statistically significant, although it is important to acknowledge
that due to missing data, the small sample and the conservative nature of Spearman’s correlations, these
results are most likely underpowered, and thus conclusions from these results are tentative.

Qualitative data supports the finding that graduate students with a lower IELTS score (6 or less) were
satisfied with the Grammarly feedback, because students with a score of 6 or less were the group least likely
to post negative comments about the program. Students from the ELC, however, who had the lowest
language proficiency of all groups, were the most vocal about Grammarly’s limitations, with all six students
registering concerns. Four of these related to the program’s inaccuracies, whilst the other two stated that it
“doesn’t really make sense” and that it “gives wrong suggestions.” These findings suggest that Grammarly
can be used with students of different language levels but a different approach may need to be taken when
using it with ELC students.

Students’ perceptions based on visa status

As the Grammarly and non-Grammarly students were found to differ in their agreement with some
statements, differences between cohorts were conducted as a factorial ANOV A, with Grammarly (2 levels:
yes vs no), Cohort (4 levels: local, DNESB, international and international ELC) as the main effects, and
an interaction effect for each statement. These analyses should be regarded with caution for two reasons.
Firstly, some cells were constant for some statements (i.e., all respondents selected the same answer); and
secondly, cell sizes were relatively small for this type of analysis. Where significant effects were found,
post-hoc Tukey pairwise comparisons were conducted.

Differences between the cohorts were observed for three statements. International students were generally
significantly less satisfied with the grammar feedback they received and significantly less likely than
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DNESB students to agree that the grammar feedback developed their confidence in their language long
term. Local students were significantly less likely to state that the grammar feedback had developed their
language long term compared to DNESB and international ELC students. These results, however, are main
effects for cohort, which means that they are averaged across whether or not they received Grammarly
feedback and there was no significant interaction for any of these statements, indicating that the results did
not differ significantly depending on whether or not they received Grammarly feedback.

Qualitative data supports the finding that the DNESB cohort responded positively to Grammarly. Question
2 asked students to identify what they disliked about the program, and the DNESB cohort posted the fewest
negative responses to this question (21% reply rate compared to 66% by both local and international
students). This group was also the only one to explicitly identify that Grammarly was useful for them, with
one student stating, “I think it is a great tool to assist non-English speaking background students.” The high
response rate to question 2 from international students, coupled with the statistical finding that they were
less satisfied with the grammar feedback, suggests that, as with the ELC students, a more tailored approach
may need to be taken when using Grammarly with them.

Student responses by delivery mode

Comparisons were also made between those who had received feedback online compared to on campus.
Twenty-seven of the 54 Grammarly students and 13 of the 42 non-Grammarly students received feedback
online, while the remainder received feedback on campus. No significant differences were found between
those who had received feedback online compared to on campus for any of the statements (largest £(1,90)
= 2.58, p = .112). Interaction effects were also calculated comparing differences between online vs on
campus feedback for Grammarly and non-Grammarly students. No significant interaction effects were
found (largest F (1,90) =3.32, p = .072.

Discussion

The amount of time and detail accorded to grammar feedback was identified in the literature review as a
potential cause of dissatisfaction with students visiting ALCs. Quantitative data showed that Grammarly
students were significantly more likely to believe that enough time had been spent on grammar feedback.
Qualitative data supported these findings as the issue of time was not mentioned by any of the students who
received feedback using Grammarly, whereas four students who received feedback in the traditional manner
bemoaned the lack of time accorded to grammar feedback. An example of this is from a student who wrote
that they “would like more time spent on grammar and language.”

Students who received Grammarly advice were also significantly more likely to state that they had received
a lot of useful feedback. There were no responses from students in the Grammarly group complaining that
they had not received enough grammar feedback. Six students in the non-Grammarly group did, however,
express dissatisfaction.

[ haven't received enough grammar feedback. I want to fix my grammar but the advisor didn't
pay attention to my grammar mistakes.

The tendency amongst ALAs to prioritise macro skills over grammar was flagged as a potential issue in the
literature review. This issue was not referred to by any of the students in the Grammarly group, but students
in the control group did believe that ALAs sacrificed grammar feedback to focus on other issues.

We could not correct the whole assignment as to grammar issues since we should consider
and correct other factors such as structure.

The shortfall of grammar feedback was identified in the literature review as a potential hindrance to
language development, and some students in the control group did believe that their long-term development

was inhibited.

They just fix the grammar but I don’t understand why they did it that way. It’s just for the
assignment not for overall English development.
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Students’ responses to Grammarly also identified features of effective written corrective feedback outlined
in the literature review and support the proposition that the program can reconcile different theoretical
approaches. Firstly, Grammarly does not just highlight one type of error as students identified a range:
“repeated”, “serious”, “basic”; “errors that I did not know I had made” and mistakes that “I had
overlooked.” The issue of how much to correct was addressed, with some students expressing satisfaction
that the feedback was “detailed”, “thorough” and “line by line”, whereas other students commented on the
targeted nature of the feedback and the fact that it identified their “areas of weakness” and highlighted
specific issues they had; for example, article use, sentence structure, commas, spelling, prepositions and
word choices.

In addition to identifying positive feedback practices from the literature review, students’ responses
revealed that Grammarly adheres to other best practice elements in written corrective feedback. Students
liked the fact that the feedback targeted their errors. This personalisation is a key factor in feedback
assimilation, with students more likely to value feedback that takes into account their individual needs
(Hyland & Hyland, 2006). Several students commented on the quickness of the program stating that the
feedback was “prompt.” Such timely feedback is identified by McGregor, Merchant, and Butler (2008) as
crucial to its usefulness as advice is more likely to be acted on whilst fresh in the student’s mind. Channock
et al. (2009) further qualify the link between time and feedback by stating that students reap the most
benefits if they make the changes to the assignment after the review of the first draft, which is what the
students in this study did. Several students also made the link between the Grammarly feedback and their
grade, which according to Bacon and Anderson (2004) is necessary to stimulate improvements in grammar
and punctuation.

Acting on the literature review findings, ALAs were positioned as an intermediary between the Grammarly
feedback and the student. This approach reduced negative responses about the program. Firstly, the ALAs
managed students’ expectations about the feedback by making them explicitly aware that it was not
infallible. This understanding of the program’s limitations is reflected in the following student’s comment:
“Some places it could not point out so it is not 100% [sic]. Ok I know it is hard and it’s not perfect.”
Secondly, ALAs helped make the feedback more reliable by identifying and deleting erroneous suggestions
and misrepresentations. Inaccuracies are acknowledged to be an issue with AFPs (Hoang & Kunnan, 2013;
Liu & Kunnan, 2016) but ALAs can make them less of an issue by reducing their number. They can also
use Grammarly’s errors as a learning tool so that the student understands why they are inaccurate: “The
Grammarly suggestion was wrong but the instructor did a pretty awesome job to clear why [sic].” Finally,
and most importantly, ALAs can provide additional instruction and explanation about the students’ errors.
This is achieved by explaining the metalanguage used by the program, by grading explanations for lower
level students, or by providing alternative examples or models. Irrespective of the technique, the outcome
remains the same: a clearer explanation of the problem so that students have a better understanding of how
they can improve their writing. None of the Grammarly students posted negatively about the explanations
they received, whereas four non-Grammarly students stated that they needed “clearer explanations.”
Similarly, no Grammarly students asked for additional support, whereas non-Grammarly students
mentioned a need for further clarification through additional grammar classes, sessions, materials and
websites. It is therefore recommended that Grammarly continue to be used in conjunction with an ALA
until comparable results are collated, proving its effectiveness as an independent tool.

Conclusion

This study shows that students using the ALC want assistance with their grammar to improve their
assignments and develop their long-term writing performance. Grammarly was chosen as a means of
providing the grammar feedback students want without compromising the development of their higher
order skills. A systematic approach to using Grammarly was devised with supplementary ALA advice
provided if students did not understand the program’s response to the language item. Results between the
students who received Grammarly and non-Grammarly advice were compared. Students who received
grammar advice from ALAs in the traditional manner were largely satisfied with the feedback they
received, but students who received feedback from Grammarly in conjunction with an ALA were more
satisfied in relation to the amount of time spent, the amount of feedback received, the short-term benefits
to their grade, the long-term benefits to their writing, their confidence in their writing and their ability to
proofread independently. Students also identified several features of best practice in written corrective
feedback in the Grammarly approach. This included the speed of response, range of errors addressed and
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the targeted, personalised nature of the feedback. Concerns were, however, expressed with regards to the
program’s accuracy, its propensity to miss errors and correct those that were not wrong and technological
glitches. These concerns would have been more prevalent had an ALA not engaged with the feedback first,
as the ALA was able to manage students’ expectations, reduce erroncous feedback and use the inaccuracies
as a learning tool. No significant differences were identified between delivery mode, suggesting that the
program can be used with online and on-campus students. Similarly, the results showed that Grammarly
can be used with students of different language levels and visa status, but greater discretion or a revised
approach may be needed with ELC and international students. Based on these findings, it is therefore
recommended that Grammarly be added to the ALC’s toolbox, but it should continue to be used in
conjunction with an ALA.

Limitations to the study

Statistical power issues exist within this study because the overall sample size is small. A larger sample
might find significant differences, so any future research into student perceptions’ on Grammarly should
use a larger sample. A number of student variables, which could have impacted on responses, were also not
considered; for example, the length of time the students had spent learning English and the length of the
assignment. Data connected to relational variables was also not collected. Such variables as the student-
ALA relationship and the student’s preferences in an ALA (e.g., gender) could have affected the students’
responses. Data relating to language level used IELTS or IELTS equivalent writing scores, but these are
not always a reliable indication of language performance. Asking students to self-report on these scores and
university grades is also problematic as students may not report accurately and may enhance performance
levels.

Future research

This study focused on students’ perceptions of Grammarly. To build a more comprehensive picture of
Grammarly as a feedback tool additional research is needed. Firstly, there is a need to consider ALA
perceptions of the program and compare these findings with ALA attitudes to the traditional feedback
approach. Secondly, as inaccuracy was cited as an issue with the program, further investigations are needed
to identify the errors which Grammarly most frequently misses or misidentifies. This will help inform future
feedback sessions and render them more useful.

It is also necessary to determine the degree to which Grammarly enhances students’ grammatical accuracy.
Short-term improvements can be identified by comparing students’ grammatical accuracy in the first draft
of an assignment (pre-Grammarly feedback) with their grammatical accuracy in their final draft (post-
Grammarly feedback). Similar analysis should also be undertaken on the assignments of students who
received feedback in the traditional manner so that it can be seen whether accuracy in the short term is more
improved in students using Grammarly than in those receiving conventional ALC advice. Long-term
improvement in students’ grammatical accuracy could be determined through longitudinal studies in which
students submit an assignment (post-Grammarly feedback) each term during their university studies. The
percentage accuracy of these assignments could be compared with their first submission to determine
whether improvements have been made in relation to high-frequency errors and overall written accuracy.
These students could also be asked to take a grammar test each term in relation to their high-frequency
errors to determine whether their accuracy using the item has improved when the program is not being used.
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2016), o2 EPRAE R AAAEE 2 SHEMIEL . be SRS B S FH O IR A 1%
(Tynan&lJohns, 2015) . &%t b, [ A5 A TEE Rk 7 R AL T E 4k % 4
(Scouller, Bonanno, Smith,& Krass, 2008) . #R1fi, BT E PN 2EE ANEIAZRN, X—
TEAA R 1 DR AE ) 7~ S5 R AR5 T THI AP AE N AE (Cocks & Stokes, 2013) o BlL, A
[ B AR 1) 27 A 5 BB R A RE B AR T e — WAy, 2 SCRFRAL, PR
F2Hay (ALC) SR A R THE. (H2, ALC X HAM AR 48
HEATRAETEM R, FECFELE M ALC VAR o X A 1 152 e o 0 R AN
Wi HENREGREFBOA R EMZ M JE ) LH . Grammarly Hi&XHE—MEF,
B R R 2R HE B E O TR, ROV E R R A O T R E M R
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TRIASEI 3 1S . 7 Caveleri 1 Dianati (2016) 1 TAEH:AN F, ABFFR A FZEH K2
SMTERAEXT Grammarly 1F 8 O TR, 54464 Ll ALC AR RE =K
FREAEE S R BHATILR . T BAEMEZ T EEGEEERTIES /K. &

UEIR A A3 R TT N 58 S A

2 JCHRZRIR

2.1 EEAEERA KRR

A T AP bR U R S VAR ], A RETE K IR AR TS R Th
(Caveleri & Dianati, 2016) . #&TM0, WEREAKN, FARITCERESMENIIES
BEo PR E 7 BN R R JRABA TG 5 BiRE (Murray, 2011) , GHE¥ARE
VEFT 75 HIE: 2%  (Knoch, Rouhshad, & Storch, 2014) o AS[H] () [ Py 244 A4t 75 2
FERR S5 . IEVEAPES BT T (McNaught & Shaw, 2016) . XALHEA
B (FEMRRIE AR AT He 52 AR 9 2 R URAR — 0 43 i E i BRI
B AR G (AR ) AN ESEHE (Cocks& Stokes, 2013) o EILALHE
[ Py dEDEE T %4 (DNESB) , HEE MBS (nd) & CNE N4, i
MHETF UG bR 2 A BE R AREAE] 10 45, P UL aE LIAME S .

2.2 2R A A SHEE T NS E

TERZIE A, BRHCFE%ES 2 ALCs (Channock, D'Cruz, & Bisset, 2009)
AFEIR L TAR B2 AR 2] CALA) F5Ti. ook B 422 Koy ALA il 72260
T THI (R AR AR S 05t IR )2 60-90 238, {H ALA I i —/NER 4 i
B FiE s, BRUA'ERFERT (Dikli A1 Bleyle, 2014) o B—J5, #AEA1EMN
R, AN BER LA IEE R R A TR %0 A @ (Huang, 2011) . H A
FEH, X PRI S T I i SIS 15 ¥ s 5 (1 B T R el — e 22 A SR BN 22, R Al
AT AFARAT AT 45 B AT TLE AR MV AT I R R 07 T T 7 BB Rt . AT,
R ALC AFEBABA TR TG, AT FAhIpik, BUSYHIT A OGEAN S, A
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FEEERIG KR (Bacon & Anderson, 2004)

2.3 HIIRBIER

H 3 B FE T o] LLE MR ALA RIS AR IR R T A E 2 5 . XU 7 BEhS
PRpt 2 A FR AN A R, RIRT AR ALA W ZE M Re R R %R, &
SR LRBTIAR A BRI LN A IR (Caveleri & Dianati, 2016) , {HX H Zhie SCPE5
REMMARCAERIT, X RGRAE LR BE NI — % (Ramineni &
Williamson, 2012) o 5% 42 X 1X 28 2 ¢ B 42 Bt 1 15 9 S B i e N AS — o 16 A
CorrectEnglish %% A A TEVE A5 5 AL MR 2 AR P 1) — N5 T (Wang,
Shang, & Briody, 2013) , Ti{#iH My Editor 2% B [RIFEN AZFE 7 35 B A 1 538 1
EVEAPEE 7T R )& (Hoon, 2006) . #ATfi, fE Chen # Cheng (2006) FIWFiH,
2 5 F 0P AATC B (0 TE R BRI A BN G . EIX T AL, AR RE T
DITE J ot o 2 v P4 P A s B2, B 2 A MO S 8 e ER 0TS 2% R P 2 i
e — P2 AARZ TR RIETIRE, H— M2 L REAR, XEREMW
P ITHR A N Ak Af % T B et 7 5K

KT M A BRI T 3R I 2 A B S KT, AT ER A . Chen Al
Cheng (2008) [WFFKIN, md A LEAE F E 3 B Ut X A 1 (0 DI AR AE SR B A
FERE O B RS T I h g 2] . SR, Dikli (20100 % b4 H R 3K
WA B 3 2 Lk BB KRR I AR BB RIS . Liao (2016) Hikh, H3l
SRAGEE A R IV SRR, P AT G 0 A R A vl ek e 7% 10 A R SIS
ZE%F Grammarly FIHF 72, Caveleri f Dianati (2016) 378, 1%FEF Al GEXT RE J15¢
SRS AR, Oy A A R IEEEARRE 71, A BRI BB I e TE A (1
W, BEE ATV BER . BA ARED

KT BB R 2 G A E AL 2 4R R 441 . Hoang #1 Kunnan
(2016) #2th, RIFRGFUEALG FIFAZAIESE BRGNP ESEE RO, His
ARG HARE S MBS, O RR AT N R 2 P4 I s

MWEEARAERE, BRGNS — sk = APRIL3) (Dikli, 2010) .
% Wang %N (2013 45D (Ui, X5 EBR 2 A R B0 AS 2 1 S 1E & SR B2 — A
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R, M7 RS IR IR R AT B 9. Sz XX 5 1
RE T RAFIN, PR B A AR, (AT 1 55 4 S8 LR A0 AS 205k
(Wang et al., 2013), Ay [ fiff Peix 28 jo] 3 4 5 3 e 152 A 15 50 N4 A, Hoang Al
Kunnan(2016) & SR HY A& 50k, BB AR BUMAE A2 4 B AR A a2 1] g o
I ARFEXERIE S, HFFRM, LA M7 B S A 21 (Choi & Lee,
20100 , BN ARG S T an T s b 6 FHAR P O 2 (Burston, 2008) , $2fit4
R IE (Hoang & Kunnan, 2016) , FHid JEFEFF FTIE IS % .

2.4 Grammarly

2016 4, R EEE KN ALC £ ALA M, W471#H Grammarly
Premium. Grammarly Premium s&— N HBIEX £48, °] LAY 250 S8 5N A
KIHF1R (Grammarly Inc., 2017) o P _EARABATRAEAL IR U BIPIAN 70 %, 28—
DHEOEHRERZE, B AN HORRR T IR AR S E . Grammarly HR4E 7S AN IR AH
GUER: RIS B ARATFS . AT KU IR B X s H A
AR BRI R (LB D .

Contextual Spelling

Misspelled Words

Mixed Dialects of English 4
Confused Words

Grammar

Determiner Use {a/an/the/this, etc.) 10
Faulty Subject-Verb Agreement

Incorrect Noun Number

Wrong or Missing Prepositions.

Punctuation

Comima Misuse within Clauses
Misuse of Semicolons, Quotation Marks, etc.
Punctuation in Compound/Complex Sentences 1

Sentence Structure
Misplaced Words or Phrases

Incomplete Sentences 1

Style

‘Wordy Sentences

Improper Formatting 3
Vocabulary enhancement o

Kl 1: Grammarly & R 2R
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2.5 R I DA BoKE Grammarly 1ENBETE IR R TR

HFE Grammarly &K RS T RETE AN $5 121 1E M O st b e . o6
T E R BSOS IARR S, CRARE CEETHIR.

SCHRIAE S N (Jamalinesari, Rahimi, Gowhary, & Azizifar, 2015) F&H, 4%
NZ SRR, LRSS A A O, T E B RS REE (Bitchener, 2008) A
N, ALY OE 7 2 B TR A

Grammarly AT XA [E LR 530, HFOME AL T X B A7 iR L2
FEBERE ML, T LA A T RIZR S R SR Bt a4 ) 15t FEBR A4 M, AT LA
SEOEAfRR R At B b (W 2) .

LAn overview of the pathophysiology, causes and risk factors of COPD
Smoking are the most common cause of chronic obstructive pulmonary
disease (COPD). Long-term exposure to other lung irritants is also a risk
factors of COPD.Smoke in the air from other people smoking, air
pollution and chemical fumes and dust from the environment or
workplace are additional causes of COPD. The risk factors of chronic
obstructive pulmonary disease are long-term cigarette smoking, people
with asthma who smoke work exposure to dusts and chemicals. In
additional, age and genetics (heredity in living organisms) are a big risk
factors of chronic obstructive pulmonary. Long term cigarette smoking

has a direct effect on the respiratory tract

B 20 FBVE AR I RN ) 4 S ot

KT ROz 2D RAGH I8, HATAES . R, FETRERE
AR B IR K S i 5 20 (Salehfard #1 Bagheri, 2014) o WS2245 1) H bR 21247 9
B, EARIXFNZERE, ABATA RS EFHE (Linville, 2009) o JRTM, AR5
R, B EE R A T RE BN A 2 (Jamalinesari 6 A, 2015) , PR%Erh
SR WA R AT AR E AR B /E /K (Linville, 2009) . Grammarly NJ$24E 7
— AR R, BRT PARE RIEE N 250 AR, RS AT A HE
2, TR RGNAFE AR T R R R R

&P Grammarly £ 5 —NMEEE, REERFHE = 0T HERIW BT,
HOH G TSR, Japos (2013) XFARMEMAT T —WHF7T, 4558
RIL Grammarly & 3425 7T SIEMER M. 5 — 58 th Qassemzadeh #
Soleimani (2016) #47, AATIATEKBIOR B ES N7 1, Grammarly 15
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DR TAE S 2T 1. Reis Al Huijser (2016) FIWFARB, AT HAi B R S
U Marking Mate, #4158 ZXK# FH Grammarly. 7E Caveleri A Dianati (2016) ]
WA, MATEE TAERKH SSRGS Grammarly 17T A,
GERILA FACGRIEH ). AR RN Grammarly REH, S TMH, - HAEEHRD
AT G T T A RO B AR U 4

X FCESLAE Caveleri Al Dianati (2016) [R3E7fF, (HFRHL T HAM X H 4.
B, FARA I Grammarly fE NS TR, W25 ALA —&@H. HIK,
KB 50K Grammally 5 Microsoft Word HH S F“BREZ R4 4L S8 ALC J7iE34T T
8o XU FUEHA RIS, JEHRIEE S AT ZIRRES MR A T
PRI 75 X0 R R 57 AR AR SR A R

3 HE

3.0 BEHEE

2016 5 2 H 12 H, i B 22 Ko AR FUAR PR 2001200 H 4Rt 1 e 2EVF

RN R —F0A N, W T B AR E M BT RS RSCR RIWT Tk U, IS 4L AT
BERIY (Bitchener, 2008) . 25 &35 15 5 13 I 70t 75 EAEZ4E 1) S0 2611 F
i F 33w 4LRIGR T L3047 (Ferris, 2010) o BT AW 7042 H X6k 44 1E 14 S 45k ) e A
LIRS, JFHAREWSE ISR, BIRATROL 7 — i, s
i Grammarly #3252 ALA )58, T BEALUANME A Grammarly .

A96 % HESE TRIITL. 54 4574 NE0H, 42454 N fH . Sk
2R AR R B 22 R (n=48) , BAEHRE LR IEES
Huly (ELC) #i# ER% (n=6) o XTHRARFAEWRER A (n=33) BfE ELC
(n=9)
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3.3 FIERETB

BATRAT Creswell 1 Plano-Clark (2011) $2H (VRS IEME FONUT il %t
g 7 egksE. AN E, RATERIEIFaih 7 esids, DHRRFAEN
ZIH B RN, e R AR IR S X B R ZE . RS, FRATE e
PEACSRORMERER LeA 2, 3875 2 25 AR 23 DURE € 19 07 200 1200 B A R 3RAT A
SR X M B ) 7 A X P A, DASRBE SR T % E R, XA
RN T 0T LA AR Z I H AR R i TR 23

Rk, FATEIE T —ANFAEREE, = MBEEN: MAVERR. EER
N2 SE P S 8L o 2 3 AT A2 ) SCHR [0 25 3R, JF i e Caveleri Al Dianati
(2016) K BIWFFC LB T o

3.4 PAEHBR

- BRUPIRES : AR AR AN . DNESB BUE brag Az o [ by A= 3l 40 43
NP ARHERIIE T AE B ELC 52 2 KRR A 242

- BT ISR TSR AE B T X T M 32 S

- EF AP il T 25 RaE F M AU A B [ PR ot iE i
(IELTS) « HAESENRABML S5 L. KB DL em 7 S, Bh
SR IR 70 B0 i A LI e 3 0 O HE S8 70 A

-VRNb RS AR AT AR 1 S A e BESRER AR A ML A SR R 20 K

35 EBHr B

N TR AR B BN, BATBeTE 1 15 ANIUH o BRI ZER AR
PRk, M1 CGRAAFRED 25 GRAFRED Ko BCREIEMAITHE R, XL
BUH H, BH 1-4BESCREEE, I R BRSO B AR, USABA TR i
WA 3 TR B B A TR RE o e, JRATTX S AR X B2 S A ) S A T BE AT T
I3 MR T FELS T A TR] . 32 (A F) A i R = g T g 2 2 AR R

-7-
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3.6 SEMEHTB

AR = AT IO )

- QI AREMRAR RN AL S A4

- Q2: ARANEXRARM B AIEE S Bt P AT 4.2

- Q3: MRIC BN AIIEE S B A A FE R L ?

TR T R s M e . AT IR S AT i, SRS IRIE BT
UESKEE T 1€ A RBEAT R ARG i A B A HAl A, T A U gl
IR NGEVEPFR T iEAT 2K

3.7 BB,

ERIGHIE], Frg 224 E0E — Grammarly Sl . #2841 S2564H i 224
ThEZ T % 15 43R s R

3.8 XHR4A: EmXEELE

ALATEZAE RN ORI 1 R R ABATTRE X e, A <R ER BT
E 22 A B ME FRg s ARAT T

3.9 SLIOMH. EXHE

ALA BBAFAERE FA4ZE Grammarly Premium. 85, AT E T 401
Grammarly &%, W& RSB KNG ERXHS . 1HE. Rffs. &
TEH . RAS ARG 58 . Oy VAR A TAFSE 5 T8 B, b s LA T4
TR f 7 AL P

[ 206 R 1 Je R, ALA 7E Grammarly R £ H 48 B — N RIZR A R 17
N T HAE S H AT AR R B, T sib T B R IE, AR 2 BRI
R . MR AENNIZI D AUER, SR UARPT S, wReA

-8-
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BEAT VIEA I SUE, WX IZEHR I 74— it TR A, DA ZiE S OH
MIRETT. IR ALA N FRESE DB, W f&RiE G218 5 R EOREE T
WO A . PR1T, P IR AR AR R H b i s A2 R85 I e AR AT Y
W, ARSI 2R

ISR A A BOEVE RIS S %, BAT2 M B &, AT A4
7~ Grammarly FFHMEIEEI, JRRRZERR G EE. WERFEARZ LR, FATH
RAERZFEMFS TS DR T IMRAEAE X T RS A, AT
REORAATBI . Grammarly (15 2 RAH1 T ALA S8 AIXER R _ERRREAI 7ok
RSB A& . 405 Grammarly FE B A IEMIEELT, ALA Bt
TR AR RSN B 5 R IE Bt T o XTI, ALA A I Grammarly S 45
R, R ANE R TN Z AR S S . B VEIEIE S R, R
RIS B RSN, AR gdih A 3R R AL, DA S 1 % Grammarly
SRR, IR T — Al R O A

3.10 SEIdH. &b

PATZZAEAE T — Grammarly =28 0K 7, I EAL Tz EREL. A7
B AL R IR AR R, IR AL TR R X SRR R ] . FRATRAF AL |
%] PDF {1 R 28, R H B R ATAT Grammarly RS AOFE R, FE6 3T T ALA &0k,

AR A RGE T — B, P AR AT Grammarly B TEANE S
AT TR B VR ML PDF Il AS DAR 5T MR EEAE R 75 EE AR DL

N T B SE R A, REN EAEAE — A DU Pl 5t CARATH |2, O
KB F2h%i N\ SurveyMonkey. 7EZR*%4E7E SurveyMonkey [7E £k M 1 58 LRI
HIH A

3.11 4

AR AS B 2 AR B R R 15 MR IR R RREE, [ i 2
T Grammarly FARE. S4BT GBS LATIRGD « F45

-9-
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B (A% E . DNESB. HE R4 MK EH ELC MERZEA) DAL R
CHXSTHERAEZ) o XL HARE ) H 120 E Grammarly (5(JF Grammarly) 7L
HARTT WG] 7 ORLESE R (o e o AR T HER G 7 v —— MO A t RSk b
BAEH Grammarly 3545 S0 5 A2 AT SRAF SR 7 AR 2 TR I 22 57t o SR, AT
RIAEF LAy, BHZ AR ZAAEN R ER, SR TSI R R % .
P, FEIXEAEAL T, AR R i) FoR & eRde, IF R NS B R
TRt R, e, BAVER Cohen's d A 535 45 BN KN

H T 7 B () R P A S Ik A, T DA S AR B o e e o, DR gk
AIMEH TAE2 51 (Spearman's) SRR BT KA FEIX P # Z [ OC & o xS T AN [t
KBV F AR IR, R T 7 Z S Tukey B HEE 7 AT 700 %
AR, FRATERE T BEEAKCEBIE R 0.05.

4 HR

4.1 2AXF Grammarly f13E Grammarly 3P B M LB

HLEREZ T ALA B Grammarly S 650 N\ 87 41X I8 AR H AR, 13X — a5
B 1 PRSP EA DRI SRR, 20 AR BIFEVE L AR A5 15 1 S )
HEME, YOI Grammarly 3575 7288 HIF Y, FEHI

R WARA H H 5 T3 AT, IR s it s 1 A ATT A /R Ml A Bt
A TR RS, R REME L Z AR R T AT RS O FNE & Hfe . e
— KT 44 BPIMER “HiL T ALC ARWMHSIMEEEIE” (M =3.72, SD =
1.47) o XK, REFENMVRFEX —UE, BT 2 B2 ALA 21
WX FHIGH LML @ PERIB R KIEE FIESE 7R 1 PRk, H 6 4%
AR A AR RE KR %A, 11 A4 AR E Wb ATA R, 14 254
PR ¥ ) ] A0 25 ) R Aok S 1t

-10 -
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R 1R ETR RBFRIR K 29 A1 SD P oy

Statement Grammarly Non-Grammarly Inferential statistics
(n=54) (n=42)
M SD M SD t df p d

XFRKA,  IRAGFEML )R 4.93 26 4.93 26  -05 94 961 -
A B
JBE ie) 46, 1 FE 8% (RIS TR A T I 4.74 62 438 96 211 6643 .039 45
ot b, FEEIR SR
EAENASR] T 98I 4.57 .69 4.33 .87 .51 94 135 -
Tt
THVE IR A S A b R e 7E 5 A 4.54 77 4.14 93 223 7924 .029 .47
H I R
1RZE 5y BRI Lol R, RS 4.65 76 4.36 1.01 156 73.83 .123 -
IR IRIE 2 .
TAFH) TR Z KT AT EA Rk 4.67 .70 4.29 97 215 71.86 .035 .45
HH s R A E Y A Y
FIFH R = o FR R AT 4.65 68 4.20 98 254 67.55 014 .53
EREEUIRE 2
AT ALC Bt i £ 5 10 B 1 4.54 86 4.38 94 85 94 399 -
iEEEIE
WL T —5 ALC REILIE 3.72 1.47 3.12 133 208 94 .041 .43
HEIE
B R T RE 4.80 49 4.55 92 1.59 59.06 .117 -
B R BT R AR A 4.76 58 4.38 99 221 6256 .031 47
fFl»
AR R TR RS 4.45 85 4.17 101 150 93 136 -
R R KR B T IR ME 4.48 72 4.07 1.07  2.14 6848 .036 .45
5, FOAFRRT AR AR R R
B R TR T B H 4.46 75 3.98 1.09 247 69.02 .016 .51
EEWELC, KA LLE N
PR fRE R F
TS 2] ()85 R U B = 4.75 55 4.43 83 219 68.09 .032 345

-11-
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e df=H W, ANURALRIS ] BUR B e 8. d 15 Cohen’s d (RN

SR, BARSAAEN TR AT Fe A5 1 € &SR, BT S A 1 784S J7 T HY
7] L

FFE N BT R HERAYE, A 9 LA AR AN EE: <IRIERTE I
TEERES A R BUER . AN R R, WK SBUZEFIEE F
TR PSR TR 7 e shiB & . 8 A a) 7 A a3 5 07 T I )
Grammarly U2 A MR XURS 111 A8 2 HE AR PR 23R T 48 i)

PN N, AR et — SRR, T BB SR A R R SO I e DL
filto BEAN, B SO _EAR AN e AL Ty T A A — SRR R, /R P RE
ANt X IR AR R U, XA BB LR RS O, AT R s R
HXALG) ALC [T 1%

AL T IEEAES . 3E Grammarly SABALHIEE S B F A 15 K FRiA
HF I EAbREZE o BBk, SRR, BIAE Grammarly 524 R~ ATTIA
NIREEA R, AR 7R R R, JF BB B T IR S AT . RS
AMF Lo JRT, Grammarly 225 B FSMEAEIELE T T B8 . S59F Grammarly
FEAAEE, Grammarly 2#2E A R BETE ALA TEIEE R EAE 1 2 0% 1A I 18] SR S5 AT ]
HIfENE, 1 HiBid Grammarly B/ 58E P AEMATZ HABRIEE R L. 1 RIEER 24
W 5 AT R [A) RARA T Grammarly Y2 7R 28 IR S, i HAR A X 46 S 45t
AT EBEEBR B ER S . A Grammarly ()5 4E R &5 U0, A5 A 7T 6EXT
Grammarly A H#E4 KN B AT HSNIE S, I B RSS/ELE O R, 5
AMEH Grammarly FJZE2EAHEEL, ) Grammarly B9 5425 0 WAE 58 A k.2 4
[F R R TR S, MESIESHEOURES. SHRE, 53F Grammarly
AR, Grammarly =7 A2 AT 21 B4 12 SRS A B R B

42 R FE S APRI AR Grammarly HIB

35 % Grammarly %#/E 1 25 4 E Grammarly 224 FIHEE CGFIAEEFEED 70 Byl %
4, 1M 36 % Grammarly 224 f1 25 % 4F Grammarly 2% [¥] DL BSR4 -

-12-
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XY Grammarly 2#AER UG, S EEAHE LS HOSAR 1 2 AR AT AT XA AT 145 B R 1A
WH N E (Spearman's tho = -.41, p < .05) , 1M AREE DART RS 47 1) 24 A ) 58 A5 ]
BEIN N AT IE B SR A 5 (Spearman's tho = 38, p < .05) . X &4k BixtF 9k
Grammarly )54 RUGKA Gt 2, T HKRA USRS R AR EE 2R X
T4E Grammarly Ak U0, AREEHE BRI R 5 A B 5 B ) T [R) R i I A5t
PRI K ST (Spearman's tho = -.40, p < .05) . B HABMSHEAS ¥ ERE
HI, HBAUERIN, BT HEERE . FEASE/NBLK Spearman AHIC R SFMETT, 188
ZEURTTRE R TR A RN, BRI N IX Se 25 505 tH IR 4510 2 BT I

SE PR SCRF 7RISR (6 43 BLEAT) I ST AE X Grammarly 1) S 155
RIS, BN 6 73rsiBL N A 2 f A v e AR 77 K R U VPR IO REAR . SR
i, KE ELC WZEERFTA/NAHEF R8BI, A% Grammarly )5 R4 5
ARER BT 6 BFAEMER T HA P4 3R 6 HZ R AN HErf 1 R4
o AN BN R AR T TR AR, T HSGH THRIMED, X
LR IR B, Grammarly 7] DLAH TANFNE 5 /KP4, (HAEXS ELC ZAEfd A I AT
HE 5 BRI [F] (1 777

[aYay

4.3 ANRIZUE S K2 AE IR

T Grammarly f19E Grammarly 12245 50T —LEBRR AR _EAAAE 2 5, itk
SFAN RV ) 22 04T T P07 2007, BA Grammarly (2 MKF: 257 « 451
(4 DKF: A, DNESB. EHBRAEPFR ELC) fENTRNL, FXTEABRAIATA
B, HTMAERE, S EE AR L

B, PRI ITREER (RIPrAS2 i & # e A E A S« Ik,
XFF XA 8T, BICK/AMERT RN R ILE R T, BT TR
Tukey FCXT EL#

FEZ25BRIR PSR B T % A2 2 (A 28 o B A A AT TYAC B8] 001892 I st
(6 R R i I, T L R R S KRG 7% 1 ARAT RS & A5 0 1 W] R ]
2T DNESB %24 . 5 DNESB Al E Fr ELC 224,  AHL A RoRiETE K
R TARATRIE S I nTRe B RN . SR, X LS gE LRI R A8, X R

-13-
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CATRAEREHZ T Grammarly GIE LT P50 1M HIX LFRR #8058 &
M EAEH, XRALRIFAF AR THZ Grammarly [ A BB A .

5E M0 H S DNESB 2242 5% Grammarly IR SN . 7E 7)1 2, 24 R
& AN E M Grammarly [ 5], DNESB #4125 5 /b (RIERAUN 21%)
17 74 Hh A0 ] B 2 26 (K[R8 RO 66%. LAk, DNESB 2% A= 2 i — — 41 B i KR
Grammarly AT FH 0022 AL B R . 5 — 02RO “FRIAAIE R — MR T A,
A A Y AR SEE T 5o A . 7 [EBR A A 2 iRl e TR v, MGt 4 A R
AT IR TV S IR R LIS, X R B R BRI A BRI U7V, DA X 2 2
AR

4.4 FFRBREAR ) B A EE

FRATTHE S5 TS oA Y _E FNE AR Pl B 252 S At ) AR AT T HEER. 54 44 Grammarly
AR 27 AF 42 2 4E Grammarly ZAEH ) 13 AEM EAR2)T &6 HHRIA
W FER e AR B T e dste FEARATRRIR b, S ERAE X b MRS el B 42 52 S A5t 1) 2 AR 2 T
BA R EMESR (BRI F(1,90)=2.58,p=.112) . ATEHHE T ZHEMN, H
7 Grammarly f19E Grammarly & 4E 726 5 Rl S st 2 1A 22 5% V0B R I 2
IR BN (BKHIFE (1,900 =3.32, p=.072) .

5 Wik

HRZRR T FR 45 T TRIVE RGN [ AN 9 2 S EUE AR ALC AN E R — 1
BRI . EBEE o8, Grammarly )22 4 B8 5800 ) T OBV R B4R T
a2l ing i e

SEPERE SCRE T x S I . fEE A Grammarly 252 IR, A AHEE]
I ] i @, iy DA G 05 T 52 e At ) D 44 2 A U0 A8 50 A A2 0% 1) I [) i3k AT 1V S it
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A Comprehensive Review of Grammar Error Correction

Abstract: Grammar Error Correction(GEC) is an important task of natural language
processing, which mainly includes Grammar Error Detection (GED) and Grammar Error
Correction (GEC). With the development of machine learning and deep learning technology,
the performance of Grammar Error Correction model has been greatly improved, and has
been widely used in daily writing assistance, official document inspection, second language
learning and so on. From the early rule-based/knowledge engineering methods, to statistical
machine translation based methods and neural machine translation based methods, to today's
commonly used methods based on pre-training language models, the research on Grammar
Error Correction tasks has been very in-depth. This paper will briefly introduce the
development and achievements in the field of text error correction in recent years, as well as
the current research trends. Also, the impact of recent popular Foundation Models on error
correction tasks will be analyzed.

KeyWords: GEC; SMT; NMT; Pre-training Language Models
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