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Kim, Dongsung. (2021). Automatic scoring system for picture-based English
caption writing test adopting deep learning based word-embedding. The
Linguistic Association of Korea Journal, 29(2), 1-20. Since human grading of English
writing requires substantial resources, many researchers in the area of
Computer-Assisted Language Learning (CALL) have been focusing on automatic
scoring systems based on natural language processing systems, machine learning, and
other automatic processing mechanisms. English Testing Services (ETS) announced
several automatic scoring systems for English writing. In this paper, we suggest using
a deep learning based automatic scoring system for an English caption writing test.
Our method involves using a sentence similarity measurement, which compares
different levels of answer sentences with user writing input. We chose different word
embedding types (Word2Vec, Word Mover’s Distance (WMD), Bidirectional Encoder
Representations from Transformers (BERT)) and Abstract Meaning Representation
(AMR), a linguistic model for comparing semantic differences between two sentences
based on semantic representation. Scoring systems should not only satisfy the
requirements of complicated scoring rubrics but also meet the conditions of a
language proficiency test. Our results show that BERT outperforms three competitive
models in predicting accurate scoring levels and also shows the characteristics of the
criterion reference which could theoretically express the standards of a language
proficiency test.

FAo](Key Words): HFFE Ao B2 <F(computer assisted language learning),
929 (deep learning), @2 (English writing), @ 4#E (word
embedding), 7337 Al(criterion-referenced test), |3 (scoring)
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‘The ‘ Cat‘ Is ‘ on ‘the ‘table‘ . ‘

‘ The ‘ cat ‘ is ‘ on ‘ the ‘table‘ . ‘ P(W,—2|Wy)

‘ The ‘ cat ‘ [ ‘ on ‘ the ‘table‘ . ‘

‘ The ‘ cat ‘ is ‘ on ‘ the ‘table‘ . ‘ ‘ Wiz ‘WH ‘ W, ‘Wm Wia
‘ The ‘ cat ‘ is ‘ on ‘ the ‘table‘ . ‘

‘ The ‘ cat ‘ is ‘ on ‘ the ‘table‘ . ‘ P(Wpypn|Wy)

a2l 1. N-gram 2@

N-gram &2 txpel dibo]7] Huls 722302 ¥Hs g2Ed $4557] wE
o 3|AA(sparsity) &4, n7ll A& FAIQL *sz‘q(trade-off) A, B E(perplexity) &
Agol TR 3 B P2EAA FEetaal sk n—gramOI AR goH
el 59 FoR o] FoiA7] W] BE ALto] 00] HE EAlMelth d& EolA

1) Tk side) A A A4 BAls avet o Ad 2902 B88 AR ARE e Aol
A4 ohR Bed A 920 B Aol ke AYS WAL BAYOR Yrh Baw
A AES 2= A7 Azl BAY EE Ued AW 1EE 2 497 H Aol e
Zle ohitk AT Bk QR ARTE A AR M fASE, ofd 2271 59 Wk 35 Bt
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[ The [ ot [ is | on [ the Jtsble | .

[the [ dog | is | on | the [ table |

|
|
[the [ man | is | on | the | table | |
[ The [ boy [ is | on | the | table | |
\
|

[ the [ bird | is | on | the | table |
[ The [ gl [ is [ on | the | table |

olgld Held T 7189 AdolAE] Az’ A wHrel Fsked, M $8%
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EE 931 29 ofEE EolAl He AJAE 1A gtk N& 594 54 72 Wes Ao
AR opd 1oy} 2, 308 e Zo] F2A= &9 AYstiA ste il 2tk
Jurafsky & Martin (2020)2 Shakespearecll Al n-grame &3 445 4= E3 ¢tk Shakespeareo| =
T I 92RES tYOR nd 4o, 7HA 9 Aiks Shakespeare 3= AATE FE0] HAN 1
2 51 Shakespeare 3]3o] opd olajsy] ol o] Uth 24 308 FZ3 49Ut BHE
7V AAds) BojEdal F3i
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3) BERT =Hlo| 79 QIzte] o] S5 83} fralsite d7-s0] 2t Foje 2§ Fol-54
YA (Jawahr &), 2019F A5 4 dom, &4 & 7Fed FAF A35(Coldberg, 2019), S&& A4, A
AL, B0 ol Z(Warstadt & Bowman, 2020) & 0=l g 24 @A) e ol 583 SARAY 5
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2 4y Aol o 4Y WA AXA 4ol HFF HE THY AWNE A3
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& WA AR ) AF ACAE 100 BolA AR 54E F Az s At o
AE2 ABPch TS TOEIC A 4w G2 A8 g2 wet oul A3= FAe 3
Hog APtk Folrl A 180T AAHT Avh FALL T A AHF 45
B8 Aok the] 4] fASEL £ APl o G dolele e 9
AN AR AL AZA AN T 245 53 HolEE 2L & etk ol

4 AAgel AP Aol tigk Fgoll tg #A1E AVEHAG B A7) duAdd 9AeA AR
A3 9 zddo] AT YFE l% o] LAHATE o] AL Fo2 ARE Qo] Al
BaolA AEHgled, BrtelR 23} PFHos 2 3olehs 54 Al HFHE AP Bt
OIAL FolR ARto] 1RO g tiHd *—!2 AN A3 A@AR] SYE0] NBA HAow ad
37] mol Yol Hie Hydl AFEe AFS Btk & 7oA I A9 ExE dolH ¢
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& Qele] oful B SalN A BT O AR BARES BART ANEE AR
740 BHolr At AAEol Bgahl HEE Aol TAZL BAHE AL WA
o ER 5T FA Aol AL ATl A%OE THE B FAL TSlE B

(2) a. A smiling little girls holds a birthday cake.
b. A little girl holds a birthday cake with a smile.
c. A girl is smiling while holding a cake.
d. The little girl is happy to be given the birthday cake.
e. She is smiling at a birthday cake.
f. A pretty girl is smiling.
g. Today is the little girl’s birthday.
h. A little girl has a sweet cake.
i. She smiles at me.
j- The girl smiles.
k. She loves cake.
1. I'm happy.
m. I'm happy to see you.
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(3) a. The yellow balloon is tied with a yellow ribbon.
b. There is a yellow balloon floating in the air.
c. This is a yellow balloon tied with a yellow ribbon.
d. There is a yellow balloon floating.

(4) a. This is a yellow balloon.
b. It's a yellow balloon.
c. There is a yellow balloon.
d. This is a balloon.
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