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An Item Characteristic Analysis of Competency Inventory for Designer
via Generalized Partial Credit Mode

Dae-Yong LEEY

(Bukmyeon Primary school)

Abstract

This study was performed to analyze the item characteristics of competency inventory for designer
(CID), which Gil (2011) developed for measurement of design competency. To accomplish the purpose of
this study, general partial credit (GPC) model based on polytomous item response theory was applied. The
findings were as follows: First, CID is a reliable instrument for measuring design competency. Second,
most items of CID have low item discrimination and average item difficulty according to the GPC model.
Especially, there are some problems to have low item discrimination in view of validation. To improve the
goodness of CID, we will need to examine why CID has low item discrimination.

Key words : Competency inventory for designer(CID), General partial credit (GPC) model
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<Table 1> Items Construction of Competency
Inventory for Designer(CID)

domain factor item n
sketching A3, A10, Al4, Al17, A27, A3l
formative A7, Al13, A21, A35 4

O aesthetic s a26 A3 5
ression  gensitivity = ? ’ ?
SOFWare o A11, ALS, A25, A32, A39 6
applicability

oo e A6, AL9, A20, A33, A34, A40,
creativity TS MAVC A4d, A49, AS0, AS4, AS5

creativity A2, A9, Al6, A23, A30, A48 6

lanning A1, A8, AlS, A22, A28, A29,
planning P £ A36, A37, A42, A43, A45

debating A41, A46, A47, AS1, A52, A53 6

sum 55

11

11

- 1549 -



o cf

<Table 1>°f|4] R wpel o] tjxpel oJgF 7
A= F 550 wEeE FAEC Stk Skl
HeZ 37) 9o 8719 &Y eeew FAH
of QIthEtel el ARE, FAEAL, v %5
3, AZESo] AMGE, AN AgE, F94, 7]
38, ¥x 2 B2 59) v HFE Likert 64

[e]
Bl
Az go] Qlkl: daold~6: vl 17).

¢

o r

=

AR, BRI ALY AAY A
S ek ool B AT T oY
ikl e ARAYE BAS o F et
o] Qo

T EYes A&ste EEEESs ARy
= A7F OARl 9 AAY] RFEAE St
of dwis-EArRdS A8 | olfre A
A, g A HAS] £30] gAE HER
TAAENIL, A, AR RYE 285
e A7) SleA EFWEE 1 Aol o
g 7pgol skA ¢hethe Aotk = Likert 3
= olEHoR 7 23 WeHTE SHEE0
2o 7P sl AT olel did A=
et = REgRFE Adsts THgskA de
i eRgS AEstes 2ol Adsiva
oAAX. dnbsHtEAde Bl 3t £
B2rF4E 918kl PARSCALE ZZI13S &4
a3l

o R CEEE!

Yo slete FHE ANGFS THEe Was
2F 1 QktH(Masters, 1982; Muraki et al., 1998).

o]= 9Jell4] IRTGRAPH Z =135 AME-aliTh

<Table 2> Hi= gL #o], HAQl A%
AR Al 12919 gk Al 22919 Zle H]

o] dxto]l o 219 mR gkl nlE A
oz avtd datdAo] grE Zow Fh
(Hattie, 1985). &= #| 12912 % :
2@ el diste] 30.66HAE®%)S AEst
ST} Reckase 2](1988):= 3 WAl Q9lo] HA
AR Bt 209 A E%) s HEE F
o FgNrgolEs &g gty Tt
ojof & Tkl % HA= AL S
shlthal of AT ESE AN 7ol
HH, dibrow A=y M E v

£ UHKang Tae-Hun et al., 2010).

£

rr

RN

8o e

<Table 2> Factor Explanation of CID(N=1,205)

factor eigen-  cumulative factor eigen-  cumulative
value explanation(%) value explanation(%)
1 16.86 30.66 5 1.68 3.05
2 3.65 6.63 6 1.52 2.76
3 2.73 4.95 7 1.30 2.36
4 1.94 3.53 8 1.07 1.95

2. Nz HS

¢ = 4 TOo
7y oA
oAkl o=k Fate] sl gl el Al
= <Table 3>3} Zth kel o7k 7Ake] A
AFE(LIAG)E 9601, Y 2219 A
o WMo 1904 897HA 0|t} 53] )& F

)

BB 2 b

- 1550 -



otat, 718 o) 7}
she, Tl S Ak
NEEA SR @ Aol

30| Q-(Hambleton et

©

=
2 olpFE=
EE:]’TL
Z_

al., 1991; Muraki, 1992). o] XxO FA7} =
oW ANETI AaAe se Aus] 24
o g o 4 ol

<Table 3>l TixpQldEF AL a9 H v

AR RESI} ANl Qo tixIdRe &
el 2uHY AAER WL 106014

2587HA190 . sEeToR & u, 094 HAHY
wW7F 7 =ka 364 7 skt o 3t

Z@H o AR E 87914 2.007H4 WAk
o2 TEFFORE E u ooH AR I
=9kan, 364 7wkl oy e A 9
AR W= 980lA 2.557HA itk o] =
SEEToR Aund 204 7 =gk, 39
A 7 gtk v AZEd Y Al gTE Y A
AP RS W= 8704 13774 o]tk olE &

HpFol A B ou, 0olA 7HE =9kan, 34 7F
F SHA dElsth o 94k 2 daksg e 7

AP RSl WMo 170004 3,747 Sk
HFog )\L_lﬁﬂuﬂ Ooﬂ/q 7].;(1—

=T

ofr

o=
=0k, 304

7P skt v oY AAPERY] W=
1.80°14 5.767FA19lt}. ©olE T FToR A
B 0olA 7 =3k, 3011*1 7 SekTh

e Wy gl vddo] AAgRS] HYE 292
oM 6887HAAH. olE THFToR Avnd

004 7H =9kar, 3ell A 7Hd wkgiet mpAERe.

ST A 15,
2 BEESYEY AR M= 1.07°4 2.71
7HA] STt
Ol F THFTOR AW 004 7P Eoka,

34 71 Sheke

:::::

<Table 3> Cronbach a and Each Subtest Information function of CID(N=1,205)

ability level (0)

subtest 3 ) 1 0 ) 5 3 Mean item n Cronbacha
sketching 200 245 262 258 230 171 1.06 2.10 6 83
formative 1.53 185 195 2.00 1.85 140 0.87 1.64 4 79
aesthetic
sensitivity 238 255 243 239 229 1.72 098 2.11 5 79
software
applicability 092 1.14 130 137 132 1.14 0.87 1.15 6 .82
imaginative ~ 2.96 340 3.51 3.74 378 297 1.70 3.15 11 87
creativity 473 552 574 576 505 337 1.80 4.57 6 .84
planning 575 681 6.67 688 680 524 292 5.87 11 .89
debating 1.38 204 254 271 243 1.75 1.07 1.99 6 84
it 2165 2576 2676 2743 2582 193 1127 2257 55 96
ormation
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<Table 4> Item parameter estimate of CID(N=1,205)
subfest item  Slope a;  difficulty b, ; item categl())ry difficulty ; ; ;
il 2 i3 4 5
3 0.32 -1.35 -4.43 -1.08 3.26 2.27 2.63
10 0.31 -0.66 -2.79 -1.33 1.93 2.67 2.52
sketching 14 0.47 -0.58 -3.34 -1.57 2.63 3.16 3.00
17 0.44 -0.80 -3.43 -1.45 2.63 3.01 2.53
27 0.33 -0.79 -3.97 -1.32 3.37 2.99 2.47
31 0.42 -0.88 -4.12 -1.41 3.53 3.09 2.40
7 0.37 -0.48 -3.45 -1.40 3.04 2.98 2.67
formative 13 0.45 -0.40 -2.77 -2.07 2.33 3.72 2.87
21 0.43 -0.77 -3.70 -1.43 3.17 2.93 2.37
35 0.46 -0.83 -3.41 -1.38 2.7 2.68 2.28
5 0.34 -1.14 -4.11 -1.73 2.93 3.28 3.26
aosthetic 12 0.38 -1.01 -3.62 -1.75 251 3.36 2.94
24 0.46 -1.12 -2.89 221 1.46 3.87 2.96
sensitivity 26 0.60 -0.84 -4.04 -1.37 3.27 3.10 2.69
38 0.48 -0.86 -3.33 -1.60 2.27 3.28 2.78
4 0.18 0.37 -2.41 -1.12 2.78 1.74 3.30
11 0.26 -0.10 -2.71 -2.23 3.00 4.08 2.22
software 18 0.26 -0.29 -3.58 -1.83 3.52 349 2.99
applicability 25 024 0.76 -1.84 -1.67 327 2.87 1.76
32 0.24 -0.60 -2.90 -1.82 2.70 3.07 2.06
39 0.22 -0.98 -3.77 -2.24 2.93 4.15 2.84
6 0.49 -0.74 -3.29 -1.30 2.38 2.75 2.75
19 0.54 -1.13 -3.62 -1.54 2.39 3.06 2.71
20 0.39 -0.81 -3.39 -1.46 2.81 3.04 2.01
33 0.45 -1.02 -3.56 -1.28 2.77 2.69 1.94
34 0.39 -0.89 -2.86 -1.42 1.98 2.73 2.05
imaginative 40 0.49 -1.11 -3.99 -1.65 2.86 3.13 3.07
44 0.37 -1.28 -3.91 -1.16 2.65 2.51 2.40
49 0.30 -1.16 -4.13 -1.21 3.30 2.84 1.89
50 0.47 -1.14 -3.97 -1.35 3.00 2.88 2.31
54 0.30 -1.65 -5.15 -1.39 3.77 3.02 2.73
55 0.60 -0.70 -3.38 -1.53 2.92 3.12 2.12
2 0.47 -0.76 -4.59 -1.62 3.94 3.79 3.05
9 0.52 -0.26 -3.10 -1.54 3.19 3.20 2.01
creativity 16 0.65 -0.36 -3.52 -1.50 3.31 3.06 2.81
23 0.48 -0.66 -3.31 -1.35 2.90 2.92 1.94
30 0.45 -1.31 -4.00 -1.50 2.84 3.11 2.27
48 0.67 -0.72 -3.37 -1.52 2.68 3.01 2.62
1 0.36 -0.75 -3.46 -2.16 2.52 3.83 3.59
8 0.50 -0.76 -3.63 -1.44 2.92 2.96 2.68
22 0.55 -0.59 -3.73 -1.21 3.38 2.81 2.26
15 0.63 -0.37 -2.92 -1.57 2.78 3.00 2.23
28 0.71 -0.44 -2.99 -1.66 2.61 3.10 2.67
planning 29 0.53 -0.66 -3.45 -1.33 2.83 2.77 2.62
36 0.61 -0.49 -2.87 -1.49 2.42 2.86 242
37 0.72 -0.60 -3.19 -1.62 2.62 3.04 2.74
42 0.42 -1.01 -3.82 -1.68 2.67 3.33 3.10
43 0.54 -0.62 -3.01 -1.70 2.45 3.18 247
45 0.35 -1.73 -5.54 -1.29 4.08 2.98 2.87
41 0.32 -0.27 -2.51 -1.24 2.59 2.27 1.74
46 0.34 -0.43 -2.47 -1.38 2.06 2.67 2.07
debating 47 0.37 -0.44 -2.74 -1.36 2.34 2.86 2.08
51 0.30 0.44 -0.79 -1.25 1.03 2.45 1.68
52 0.40 -0.20 -2.23 -1.36 2.15 2.53 1.96
53 0.30 -0.64 -3.17 -1.12 2.52 2.45 2.32
mean 0.43 -0.70 -3.39 -1.51 2.78 3.01 2.50
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