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TR AAE AYAE AQotd AEE 23 Hoh k7Y A9A7E Q= 3tE T2
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[2.3] 22/ 2 et 22100 Tk 7,510 BIEZFORT REASH 191 9AZ 22} 25t 2eidl Helo] 2A0)
TRt 12 R 2000F B

[24] i «— i+1
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et al, 2010). F-&24 4] o] 9o FZ02 HF-Z W A= FE4 A4 (i — )72 A

k/2001A AES e EAz 2Ed & 4 Qloy, o]E AFA](Recurrence Equation)OZ
RESHH (4] 33 2t} ol 43 /Al k-4 Xloﬂjﬂ HEZ 24 sfHE T AdtheE A2

lo

AAH et S £ = AR &7t 1/28 AR JPE =02 AT Uy
H|&o] Soldti= A gujgitt. J=Eg (424 3)8 ‘ﬂ’E/\] 48 A3 k-AHA|Y Aot

e
@7 A 5ol 4 ok e (7)ol (1-p,)" " oltkGay, 1990). o714 n 7]

S ke 23 9 AAEEOIH, m 9] B0 et W9jeHEL B Prta 7t
BV &L By 38 2 HY'Y g8 Zohy 7Pgsi)

if k=1 e (22 3)

Flhi) = if k>1,i=0

1,i—1)) ifl<k=<2and i>1

| ==
w|?r

(FLE 1 i1+

Eﬂ
[o
o
1=}
ol

_1le
@ i
o,

oy BYol A BEA A4S DA 2
SISt AEATL 191 A% 28 A4 i1 Liogs) 7} v
2 g 5je}, gho} HEA 2]4] 7} Llog,k) A *d.@iﬂoﬂ t
A9 Lotk B84 A4] i7} Llogh | & 2pshel 25

R LR E T e DRSE R REEE Xl*—l i7
9 Hlgo] f(ki)olnE oS Az FOo Ul 4 9tk (I 8)
ol 4 FEEE AFIEES o2 ANFE S ool

A

2o

o0=F %
ok | 7

l

o rlo
O -ln
o,

o

fu

oZ,

i

o

o, ok
it

H1 oo

o AL M

d

1817] el 230]

EQ,

o]

x &
)1' o
ook
o,
Ho
o
[
ot
X,
52
rlo

go, N
(o]
il

|t ",
ro
T

i ox
o,
fo oo M
K
j)l: -
o
il
oX,
)
o

- —

215



A-SIYP7IAT A24d A4% (2021)

2% 0| 12 79 2502 g 79
i7Hel (@ s= Llog,k @0<i<s= llog,kl
HET my s _ m—s . _ s sl ; m—i )
Xﬁﬁ (s)pr(l pr) (2 f(k:,s) f(2 ,8)) ’20(”; p,.(l—p,.) . f(k:,z)
2E ol B
s (b)i—Llogsz <i<m ) s = Llog,k
721( ) _p1 )mfz' . f(k,z) (?)p:‘(l_pr)ma@ . (f(2878) _f(k?78))
s s 51 . .
gléf'% (T)p 1= p7 T (2 ° f(ks)—f(Q,s)) ’.:O(?)p;(l_pr)mi” . f(k‘,l) +
5‘("% §—'|}‘E S i m—i .
il 2 T 9 L e L e )
_E_%C! - m m—i
ol ;(Z)p (1=p)" " f(ki)

o7 s= llog,kl o]t} il (=2 4)
B3} o] (d) i}(?)p; (L=p, )" 7 e Fkyi)  woeeeeemeees (421 5)

H719] AAEE p, o] T2l
ol& oA+ HFH T2

5{} Ho| et £ FS5EONA p& 2751 o529 BAE it

n%
m]o F
Eﬁ
ol,
R
iu)

Iv. 2324
1. 28 HnEXM
371%] Bglol tfsto] B 2250} B} 1ol o] BAE 51808 Sr Tt E35] ALl g}

oY B AFH Z2IBL ol§3te] o5 BAS ﬁmﬁm o] =5 BEA X Alo]
gt £7M S BT AL, B FZE/L £ o Eol A XS 1L FH o SEsHe
Aol Zjo]ct

216



AT EZolA T3] Aol ofRt AEA] 277F 2% 550 nXE 9%

WA AEY B AW AR Z2IdoR BY dolmuE 949 A9SE(,)
e WA 73 TS, 0)F B 2] YAt (9 BF ol T8 B4 2% o] o] 2
2P kRl B dolrt d=0.4Q) A9 B FEEE
k=59 9 0.198701A/8F TAGAC|ZANHY BF FEEL &

0.150]c}. o] £ o] o] B4 327} AA|SHe 1l&o] 1AL ZoIA R

X

N

N
&
[\
W
N
X

32.5% o ¥t £F Wolst d= 0.8390 AGOIA k=4, k=51 22 B F2w5
0.1406, 0126290 ¥ LABAAENA= 00667, 0052 e AP} 2502 Fgs
83 SITHe A A ETF B B9 o] T 45kt 41819 EFelAlE Aol
B84 A4 o] gole] 2302 e Pl vl go] EThe A et SokdTt AEY

A
v}
s
1o
s
tru
1

Baol A 3] o] g Sotgol A AL 4 Gl H4vH A8Y Byt

HAT % k. E3 KA AYAE AL ARFIA k- 149 A S BT 5
9lom 1 BIL 22 glo] A 4 oD ke Heixe] Wole B & gt HYAe}
2o W B4 A Hrk ok £33 RS 1 AEAE THE A2lY B 2249
AOIS, Ol QI 5 20) A2 318 WIS R Aol #3030z £Y
ol 449 Seuct shfslo] el 4 k. thEEel A9k o] BAE sh2dn FA
9 3258 BAsoe U e Soldt

H 9) M2ld ZY0IML B HOI=Q 28 FE=A0| A

25 e () 0.25
2T =5 k=4 k=5

W@ ey weE) WEl) 0.2 1
0.2 0.2 - 0.20 015

03 0175 02499 01999
04 015 02470 01987 0.1
05 0125 02372 01938 0.05
06 010 02174 01851
07 0075 01858 0.1608
08 005 01406 01262
09 0025 00802 00749
10 00 00 00

#
=
E‘:
mt
ui
T
i
?\_
H
E
EE

~k=5(£%)

T
>
)
>
)
e
>
©
X
_l
N
—
s
N
=
o
PN
i
_?L
)
Nl
»
EQ,
i)
ox
ol
o
pl=)
ok
+
30
IR



A-SIYP7IAT A24d A4% (2021)

Llogy k) olwl Alejo] 2759 Zgol ue} 55 glo] B2 220z @%—% el 497}

9tk ol m = 491 APl B7|S 23O RE 52 glo] FYL 3

|3} 2 B3 ol Eol 4 B3 #2129 vlgo] 27 Hrk. (E 10)°]) ﬁ} ol =7k d=0.491

A9 m=3 oA B 23E7}0.2778014% m = 4] Aol 037710] Hek. k=59

29 mol BAglo] 32 glo] Hue I8 4 Urke ulo|uR m =31k m =49 HL
£ dolEo] 29 22571 AASHE W&ol Ert. %, EAVE ASks 22 g

>

ook

\r

\l
—_

J
o
1'1‘.
o

== =
Hol= d=0.6% FLE EH m =39 F= £ 32571 0.240801 A9 m = 491 FLo=
0.4686°] Hrt. 571.04 M7t AXH 22 YAyt HEH A4S 5o 502 Wy &

9lon ¥/|S WE ol WyAeh H7t Aol Hol7t glolAlet,
£ wolzg}w 22571 14 Aol 2T 22 4Hg0) o) Ackgat vlashy Teige

2 £ dololA £F F5=9] HE0] Arke A (&E 100914 E°4—2r1 At 53] =F
o7t d=0.7%1 A% 1LAZARIZN A= 0.075°1A%F, m =4, k=5°14= 0.4662%

66.6%2) AT FEA A A0] OJg 27 WS TeiG AN B 5 Mu}.

(B 10) el 2ol 28 HOl=2t 28 FEE040 24

25 28 F=0(g) 0.6
0l= =3 TIZ= 537 71?= 54’ J a—

@ &%) @y @ 0.4 = A

0.2 0.2 0.2 0.2 Py kY

03 0175 02603 0.2962 02 T LS \
04 015 02778 03771 e m\
06 0125 02681 0.4365 0 A, oS S
06 010 02408 0.4686 = = = 9
0.7 0075 0.1998 0.4662 L L I
08 005  0.1468 04167 erasys [,
09 0025 00822 02951 ey, R
1.0 00 0 0 ~m=d, k=5(2r==]

FRAOR (E 1D2 949, AF 3 Hg(m =3) £F =
22171 23 to|no] X}X]o} H &S L}E}lﬁ ZAoltt, B¢ ol d=0.404E 1A

69.45%°I%. =& )
EZoIM 42 30.76%, 40. 13%015} E% —Er oAl £ dol=rt ord £ 559
vl go] WolAl= Aol AR, ALHAGARIZAES 11 &2 Aole 7KL . ole

SRRl R Y B oty Bl B 235 vgel B9 oIt Aol
deb 0 oAk AYE AN ol ASiY BYelt g BYdld B elmt
d=0.6012H T AAoloIAL 16.67%7 3502 AFS BHrhT A2, A

218



AT EZolA T3] Aol ofRt AEA] 277F 2% 550 nXE 9%

BYY A9 0|k 2 30.85%, Y YA 40.13%7+ 502 FHL T @A
ol £ WolmolA Wyt £ BYuT Ay T UoY Bl F502 Fug
S GO $Y FHEE XUNE BT WO} A Ui nefed: &
TR ROE B Ho|mol ] 2502 YU Dok BY FEES 1|82 Al HRA

A4 BT A0 R F502 JHE Kol
23tk BY dolwrh Zeieks Byl ulel At 1 Byl o) 488 L1 BeheAls
etk 22 guat,

=5 28 F3E HIZ%) _

HOIE =5 k=5 0 123 _h\?*-

(@ @) (EE) (@518 &0 -

02 100 100 100 m_ A

03 5833 6663  86.76 W

04 3750  49.68  69.45 20 S
05 2500 3876 53.62 O o e
0.6 1667 3085  40.13 > S = = =
0.7 1071 2297 2854 ° ° ° © ©
08 625 1578 1835 ~— 53, k=5 - MBI, k=5

0.9 2.78 8.911 9.13 __IFEFE m=3, k=5

1.0 0.0 0.0 0.0

H717} 3710]aL A7} 5700 Fhety £l A=Az 7t Ziee B717F AR AR

BAE AYsta Hag 77 FolA 5SS Addst] <AE 1EeHA] il Yds= F=
2170015k, <E 12)+= 7Fs’t AR 72 48 &1 k-A¥AE Wit 20 WSt 3
A9 k-AEoltt, o]9] MEAL $502 Fge Wo| BHgo] Wil A4 £Ad et
220] 850 Bo] BT
H 12) m=3, k=592 sl ZSOIM 7 TSl k-MEHX|
® 7 ® L ® C ® 7, L ® 1, L, C
® 7 ® L ® C @ 1, c ® 1, L, &
=y sl @ 7 @ L ®c @L, C ® 71, L, &
H—MEHT| ® 7 ® L ® 71, L @ 1, C ®L, C
® 7 ® c ® 1, L ® 7, C ® L, C
@ L ® c ® 7, L ® 1, c ® L, C

219



A-SIYP7IAT A24d A4% (2021)

detretegAld el Forg 239 A8AES &
T#3o] 0|2 A= HeR|x Qith dolo] HI|E A
g0l g7 = 3.

0.24080] 2K AL B 2257

71\_74/\]-o]i0ﬂ/\1‘— 0.12 11 H]&9°] 17%
Aol ol ARz M}ﬂ BEH A4o] o aAYOR FZ08 AYS
Tl 28-S ko]t o] Wi E|A] okt AL @Tu} I 2 74401@“*1"-‘?‘55
o3

A7 AL uhF O Sfol B ?%‘Oﬂ of3t 2AWL AHETto] F202 P ol B

Z2zo Big AL Tt 2
A AR 31 Tl 929 5] ShtE AAT T e Aol F208 HL 3
a0l ofdl 2718 SATEA RAiol AAHEES olof ek, 2719] £ k) 74l
wet $208 e Wit A9 WP EA QA0 ofd B ok Ao] g8 L
A,

3go] GeAA FES 39 FU k-AEAZ HEAAE THslor & wast Ut 29 A
REAE (& 12014 AASHL 9t

£ A2 ekt g A0l 4 B elolA 2~38 0] AHE 17t 419l B £
olmol A B 2257k sk Hlgo] $8A o] ofat £7ME AEIHE HEAIAL

1 vlgo] e £Yo] vlsh BAF FArk. ol BY ol = BA] ot BAgl] FPL
UL A TS 02 W) AR AT et ek
U R g iAS HEAE FT G § BEE TEE 02 HPAH B

oL A 27— 17} B E Tt AR AY AR 0t £59) S e
B 258 AHY 5 glov) FL S20l A 5HE 2% A Blol Ak
A7 k7R TRl B9 REEE 1/(27 — 1) 2% A2 0o St B thgge
9510l ofel 7} 2412 4 1052 OMR/HES AH8 1 Aol 2etsiehel 39, 2011). ol
sh2sHe Lo R thedol v OMRIFEE A4lo] 41 B4 Yol Eold £ 250 g
A @ ke A7F Wask Atk 1% W WEoE 237MeAeh WY Tt Hofol
Ag3E B 24| 52| 482 Al

102

220



A Fgol S M) ofst MEA A7 B SEE0] HA: A

FIE

rak

dHEA (2020), 224 Aok £F0lA 501 ol viAle 4, AFE L8], 23(1), 29-36
WEAQ02D), AHE 32 D ToIA 224 A 2o] 250 vjA = 4F, FFE 25813,

24(1), 63-70
AEA, o]94 0182, 34 (2003), TSI BLF7T, WS SHAL
29(2011), B & A8 81%}1 Qo A S F= AT A, BFRL 5(1) 17~26.

o]

olefL, HJAZF (2015). AR NF T EE. SHdlol7td|u].

SF=2oFst w53 93] EH0|A] http://www.kpeet.or.kr(FHAY: 2020 10. 30)
St S H7HY &5 o)A http://www.kice.re. kr(FAL: 2020 11. 13.)

Gronlund, N. E. (1989). How to construct achievement tests. N]:Prentice-Hall, Inc.

Hao Huang (2019), Induced subgraphs of hypercubes and a proof of the Sensitivity
Conjecture, Annals of Mathematics, 190, 949-955

Horowitz Ellis & Sahni Sartaj & Rajasekaran Sangu(2010), Computer Algorithms, Ze,
Silicon Press

Jay L. Devore (1990). Probability and Statistics for Engineering and the Science, 3rd,
Brooks/cole.

Kenneth H. Rosen (2012), Discrete Mathmatics and Its Applications, Mc GrawHill

Kubinger, K. D., & Gottschall, C. H. (2007). Item difficulty of multiple choice tests
dependant on different item response formats--An experiment in funda- mental
research on psychological assessment. Psychology science, 49(4), 361-374.

Miles, J. (1973). Eliminating the guessing factor in the multiple choice test. Zducational
and Psychological Measurement, 33(3), 637-651.

- =E8e 0 2021.10.05. / £EEES 1 2021.10.29. / AXSL! © 2021.11.10.

221



A-SIYP7IAT A24d A4% (2021)

ABSTRACT

The effect of elimination of the choice by partial knowledge on

the guessing parameter in the selection-type item

Boseob Kwon
Dept. of Computer Education, Andong University

This study is to quantitatively analyze the effect of choice elimination using partial
knowledge on the guessing parameter using combinatorics, probability theory and computer
programming in the selection-type item. For this purpose, knowledge was defined as partial
knowledge, except for cases in which all true-false was identified between the questionnaire
and the choices or options. Based on this, the selection-type items of the college scholastic
ability test were classified into mathematics-type, social-type and science-type item, and
for each of them, the proportion of guessing parameter to item difficulty was analyzed.

First, the mathematical-type items without partial knowledge are the same as the results
studied in the classical test theory, so they are summarized.

Next, the social-type items were classified into a case in which the correct answer was
correct without guessing using partial knowledge and a case in which a guess was required
to get the correct answer, and their relationship was derived by calculating the guessing
parameter and item difficulty.

Lastly, in the science-types items, the condition of a balanced choice that the probability
of getting the correct answer by guessing is uniform depending on what option is known,
and an algorithm to determine it was developed.

This was used to calculate the relationship between guessing parameter and item difficulty.
The study show that the ratio of guessing parameter to item difficulty in social-type or
science-type items higher than that of classical test theory.

In social-type or science-type items, the item difficulty may be exaggerated compared
to the actual ability, so it is suggested that the results of this study be used in tests that

require adjustment of the item difficulty, such as the college scholastic ability test.

Key Words: Selection-Type Item, Item Difficulty, Guessing Parameter, Partial Knowledge,
Classical Test Theory
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