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Abstract

TIn this paper, we propose a model automatically scoring a student’s answer for a descriptive
problem by using a voting method. Considering the model construction cost, the proposed model
does not separately construct the automatic scoring model per problem type. In order to utilize
features useful for automatically scoring the descriptive answers, the proposed model extracts
feature values from the results, generated by comparing the student’s answer with the answer
sheet. For the purpose of improving the precision of the scoring result, the proposed model collects

the scoring results classified by a few machine learning based classifiers, and unanimously selects
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the scoring result as the final result. Experimental results show that the single machine learning

based classifier C4.5 takes 83.00% on precision while the proposed model improve the precision up
to 90.57% by using three machine learning based classifiers C4.5, ME, and SVM.
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20 Journal of The Korea Society of Computer and Information August 2013

Med T2 "5t AE A Eeste A 2 E
2E A4, 719 A, 23 AAE s F v 3, E
2E S 2R EeE o] skt ©te] FAUE o)t
o} ol 2 S8, WA #A Ae 2wty SeAl "ol
B A, o3 A, 2 N, A R, A S, A
EAL NG, FA AT, AN, S22 A, ol T Tl
T2 A, B4l e Ak, aElm B Ekbel VeRd
N d] Sk "ol verd i) vieS A7 A=
g3ttt ete] Zolu FAME EXE vellle R H
HelR] opdA] RE HATsly|ofl = v 3R, o]2fdt K
7F et 2le] EAERS Hrkshe de 48 5 vt
(20,21). @3, FAols ke oulE R upHty
el Fo] Apde] dasit

d% o], (F1)9 24 Belld 28 gete 27lle] 74,
22671] 54, 187H] HAF 5o& FH] glom, FEE
AAH A3le] TRe F 2400tk gl He oAl @
ke 2709 &, 159709] &4, 1070e] WAL, 23709] 13
o FAEe] itk wEd, o]E P4E AR Fdshd
FAAEL 1.0(=2/2), 8442 0.7(=159/226), A
A4E 0.56(=10/18), 3L 0.96(=23/24) 522
A} W, Sgate] oFt oAl "ok 149 &,
141709 34, 14709] AL 19 7H9] o3 So& 5o
Atk ol "xE A7 TsE BgAELe 0.5(=1/2),
AL 0.62 (=141/226), BARREE 0.78(=14/18),
AFAAL 0.79 (=19/24) 5= FAA.

A4, 71912 A2 21 Eetel 23 719120} St
HetollA] o Fel2 JERg=AE 28t o] o, 719=
E 2 welellA 4o HE golER AT 719 A
AL (F2)9F 2ol 719=rt At "kl 2= UEA
AR F1HE £5), At 'eolA 1920t AR ske vE
1= HE), 71957 29 kel 238 RlE oy gy
A getel] A3 Hlwe] vl g@)HE E2ANE), o do

FA7NA=7E 2wt S8 Ww ] Shgat et
SHF = & (FA7195), 719=e] oAt et

el FAEHDEA HHRRNEA AFFIA=SA), A8 7]
A5 719 Aol IIE ©oje] (71 =A

2 AR
Table 2. Feature Types

e R
SAE | 27, off, ST, BAL SAL BAL TAL AL 20,
R | A, ol $4

FI9E 77, ERbiM FI9E Hig, FI9E &8 HIT,
A 719, FI9lE "Wx, FIE =A, FI19E Hel, ‘Gl
D)o, “GlMs)el, ‘GIs)sted!, ‘GIHE)E,

o 4o

"

T | ol GIRIEY, e GIRiE), et GIeke, 8
GIRIEY’, “GIRIENO GIRIE2), “FIRIED el (719
27, “GIRIENsIEH (IR, “FIRIENE (IRs
2, &M B2E, %7 2A B2
SAL+ 2K, SHO + 27 + 2of + 4, 27 + 9
g | O S+ TS 24 TS SRl + 7t 2k Bem
15| 7S #8 E + sles BT 2+ GlRENS

GIHE2), "FIHEDE GIE) +HFIE)l, (319

E)sh=l+"~0llM (FI9E)

TR 7192 ARE 71950} bl Uehd Ael e A}
A2 3t &, B ety Sk webellA (719 =) el
AT EIRE)Y ~ EIE) s, TEIRE)E, T~
A @FI9E), ~o @I9e), ~aked (19E) ~E
@F192), "FIYEDAA 19E=2)", "G19=D9 (719
=2)", ‘I (19E2)", FI9EDE F19=
2)"9] Feiz Jehd s SANEE 247 Ax, 2 &
Sk FEVE o] Shgat ©etel FANE] v&S 2
A2 g3

d2 Bo], (¥1)9 EA BE "eHZEY duZay
AR, W, AW, HA, W 52 71HER s
Aok =¥ gk wE “(F191=1)9 (19E2)" slEske
gl He's Tdstu Jda, A FE clAle e F
o'E Tdstn vk b, B4 B At Hg ollAlolA
719= 9 “F19=1D) 9 19529 A e 1(=1/1)
o] Fc}. whdel], #A] Bl % oflAleolA 719 sid “(719]
=19 FI9=2)" A gk 0(=0/1)°] "ot

AR 25 A- L gaE A 719E A4S 299
e Aot} 2§ 7Fsd A A Sl Med F
2 ook 2 o] A Al Ego] J dRAE S (3
, TX eiebol 171le] Sexpe}
2709 o] wojzt ZehEo] 9la, kAt "etell 170e] 523t
o} 1709 Qo] ©oi7t Edelo] vk, H2E AAeA 5=
2L g vlE AL 1(=1/1)0]2 Fof 2] 75 vl& A}
e 0.5(=1/2)7F "k o3 22 g vlg AH=}
o] ©o] 7l HlE AL Fat] A2 2FAE G5t v

£44€ 0.5(=1x0.5)F F7ict.

F

&N
N o

do R

F



HIRE ) A4 P de A% AW B 94 2 7R 21

[}

ARbslE Al FH2 7@t A A Rde o|FA T
Ag AdE 2 ERb At E@ets vlasle] FEaka,
FET AHE 4 (2), (3), (D #Zo] 4.5(22),
ME (Maximum Entropy) (23], S\/M(Support Vector
Machines) (24)9] 71AIkE 719k 577100 A&t 71A
g 7k /7S] B0l AR tEng BRAI} AR
s & Stk ol2lg Ae melste] Akl Rde £ o
2274 A 'k -] A, (1) 2ol 7t 7]
Ak 71k BF71eIA Ve A3 cC4.5, cME , cSVMe]
Fisle] TRgAAE AEe ARE HEAT & A=

_{

= — AT
Crpp = Csym = 70

3

—Jo
c = elseif c,.=cyp=
X5 otherwise

W

if c,s=

H ol

f
ALY

ot (1

Csvm

z,) A o, S8, 29} (2)

¢, 5 = DecisionTree (x|, @,, ...

argmazx

(3)

| Zx )exp(E/\f x,c)

s (A 27

D [ BRifeea +b >0

covur = hla) = {S’_%] otherwise @
4 (2)F 71T 719 £77] C4.50014 B oAt

AR EL nle] A4 gk x1, x2, ... xng A& At

cC4.5, e A& vtk (22]). 4 (3)° 71AI s 7]n

2R7] MEZH 2 A 714 Aish A48 8 2 6s

o & 3Ezke vgo g BEAT (MES FE3Re A
< Uehdt23). MEE 4] Alof 20S =T wsehs
gERE 7Hﬂl dezI7} Ay} & g8 232 Feg
(23). 4] (4)= 7)AIER: 719k B87] SVMe| A2 #E
zol 743 BﬂEﬁ we =@ ZAWNES wgoz HeAw
cSVME FEdthe & Uehith(24]. SVM2 g2
ZA 23 HA25E B3) WE F7lA] HA 9 A% A

99e vehie A WE ws 35 bE 3o
(25](26).
V. A8 ¥ "ot

Alrske mde] g Brkel7] AEiA, At - 9
7 ol A1 68712) H&d Foa] Ao 3} a<s
AE2] @ot 1,569718 35k HrPEExE =3It
7} Bate] Ajg7)Fo] B 2 gore AEAMAL s

7] AR T vgol of=shia sl olRA 75

;

% e

Aigsle 240 459 324 98 @ bt Bt
Agon AHEAT AP B A, 4
(5)7h o] Agkeke wele] HEES ZHUrH26). 12
5, AKsHe o] &Y F YIS LuteA Y
297} Qeht g2 Boke) S0, 44 (6)% 2ol A
A%E AT 24 (DE 983 AdL) zs7
U e, 4518 Sl ARdE 2] A,
RS 90%9 SRR 10%9 AEAFe= ‘4~r

AR AR 58 91 A A %!011 8311,
5, RS, 3 ek HEL 108 WEeIT Bt
& ARSI
e _ EMEAAEAGR TS

R = A ©
e SOEAAENERE

ARE = pogga s ge A e (©

_ 2 xA%E < AR
I8 = e vawe @

AR EAo whebA w@et AHs Ao HekEt A
ggo] oy Wak=A] Auuy] SaiA, A AHE 42

el AAE (F2)7 o] BAE A, FIAE A, 237

42 U, (E3)9 2ol AL 2 1 A 7
& Bg3te] YT AVASTIHES 045, ME, SVM
F SR ALgekE A5, 49Ul T3 AA Bl o)

W fteke Ut ol 1F A4S Eidns, 458,

E 3. X RY x| mE MetE
Table 3. Precision on Feature Type Combination

T C4.5 ME SVM
EAE RPE 74.65 75.11 73.70
7|H= X 74.48 72.64 72.45

Z A 70.28 70.43 70.32
EAE+T|9E 79.48 76.80 76.10
BIAE + 7%} 75.06 74.83 74.89
F|l=+=¢t 76.32 73.72 73.64
T AR 79.81 77.47 79.24




22

Journal of The Korea Society of Computer and Information August 2013

4. Z X RSt el MaE
Table 4. Precision of the Model without Each Feature
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Table 5. Precision of the Model without Negative

Features
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Table 6. Performance According to Voting Results
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