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ABSTRACT

The study was conducted to develop two parallel short forms for the Convergent thinking and Problem solving questionnaires which
are part of H University's core competency diagnostic tools, based on Multi-ltem Response Theory. Item responses of 2,580 students
were analyzed using Graded Response Model(GRM) to determine item difficulty and discrimination of each item. The research results
are as follows. Two parrallel short tests were developed for the Convergent thinking questionnaire consisting of 12 items which were
originally 17 items. Likewise, the Problem solving questionnaire, which originally consisted of 15 questions, was divided into two parallel
short forms, each consisting of 9 items. The reliability of the shortened parallel tests was confirmed through internal consistency analysis,
and their similarity to the original tests was established through correlation analysis. This study contributed to quality management of
competency-based education and programs at H University by developing shortened tests. Based on the results, implications were presented

as well as limitations and discussions.

Keywords: Item response theory, Core competency diagnostic tools, Parallel short forms, Convergent thinking, Problem solving competency

LM 2

o2 A|ART} A Saelo A e FASH: A8
A a0 gl BTak, EkLat AR a7 52 7t
o] o Al o AZHHRIRA Ao} SriAlRA
9], 2014). olfat TEH-AFE]A @7o] R5nA 7t ftol

A 5 749 B4S wdsh Silele AgelT, o
7o) mEaAL A L5l oIk, ole} tRo] LEaS
H7} A oSt w80) A ERA SAe] ol 4o HEH
of we} 71 e Agkslel B ] BeEt ol 7]t
L8 A ) Al A 2] Fa4o] WA Hzkelo] Sit B

Received March 29, 2023; Revised May 8, 2023

Accepted May 15, 2023

1 Corresponding Author: naranam@gmail.com

©2023 Korean Society for Engineering Education. All rights reserved.

SHAd SHER ofFold H tigtollA= digke) AV =, &
Y- AR - AHE A Fd= sl el ST 67
Ao, wap-vlaah A G WSS YA 7Rk
2 AAste] gl 2 glck 2L 201995E sHEE9] 9
AF Fg Adsly] $Igt 97/ £39] Brk=TE A A
deoto R 1 ANE dish w0 A 3 w3y
O 29 S AHAdell B3l St o™ Hieh Sy e =
T= A% 714 w50f A2 Aol BRI e, A 2
7HA] SHolA B2 e 4 Qlok A MR, F713om
SHEY AF =S A, 1L AYE SRgeRH BE 9
2l 9 o5 Ashy] ffdt wsahy Adute] S E=ms)
< Aotk 7 HiAlE oA et dish Tl F714- Ak
g 9, =203 o] wr|A - EE 28 S 5 9l
ChA] sfA, 28] digh avbd 2jlS A e 2=
288 & Qlrh= Aol ol= A 23 AAlE obd 54 o

=

T

35



fEF

o] Baluhe AlE)- T 4+ Sleks Aol B0 BEES
Srjafshs Heto] H7]E gt

53] g wAlRE e B A7 o9 AR
?L(ﬂXH7l An7, 2014; A9 =419, 2021; ©]WF, 2016;
2B, 2016; 3|4%- 34, 20200004 FIAL BPEe]
ogH ety dMIOdBk_E A 1:]} ot} H gt Oﬂ/\] 41]_ Al
A A2 Mwsks L3h o7} ZH2=0]ok 3 aldeo 2
S AR o BAEE S Al ol AT
A Oigeo] ZRIUE A 2B} o] o5 LRI A
el 98w AF =7 Wae] AvlHs Al
ojAH SN Aol H= s wAINE FAES
3 w71 e Eiiﬂ”ol WAL QAR st Tejo] &
tﬂ—x-l 0131—‘6}:1\1—5 x?_]— ol 3} ]— o]_'_o17<1 m 7Httl EEZLEHP—]
A s o Bl %‘«?ﬂrﬂ 2 Aol Sl oked, o] &
o 7Htﬂ Z2o gk 3‘2}0]0] 43| Ol-rOiX]E'ﬂtﬁ Ak
o] et EP~«I wAEe] 7 E ook Q Zlo]tt.
D1X1 _‘?_zﬂ _,_xﬂo]r,} om}x%_& %gy_]. i—‘—]r
Qle, 1) o] A Foll A %‘#@— ZJEHO% 1 3]
FUORN 9 SI0k et A X 7} Hebe
T2 HAF T 2%7} S7F5ka(Anastasi, 1976), &
chifsh Aol AslE & 9ol 9|, 2015 9E 9
2021) F2fsfof gick, 53] L2z 29jo] B4 AT U
o] AZE §X5 M= =y Eoke E5) 7lssr TA7E
ol b AFE ALE Ul Slo] Zasieh H diete] sl
o 2ek = ) $3F Aol 2 shacle] B Sk %
300, Zeoa A F Aol LG4 e Bho)
7% Bk, theoml, ZROR ol AT AW A 5
B3] HALgOIT) B B v AR AY, £
o) avts Al oY A5 AuE AlFd 4 gl |
ok wEbA 7] avkE eetelal Axe] AEE #ol7] HlsiA

L EY S 2s Bl A% WS the whel A

noi'

=

l‘_

Io oY
rﬂ i Jkgl

O
O_L.

é Jot=] FARE P4l SAA EAS
2= ANER %_o A Hequivalent form)(AsHd- HAA,
2019)2HaL sk, FARRE o2 7He] HAlR= HollA HEy A
AHparallel or alternate form)2}ale $tc}, o3t HEE w1
£ B2 Al AAPE 71 B o R AR e AR -A
T ARl o] MEEAlo] IRt Ao E AN 4= itk
A 9] 2000). HEE AL BL £8 A} 7l 245

A 94 2 BY 5B dolx 2 WEE So] 5 5L 44}

)

A 2A7E Hs ALl ZA 2717 ek A
A= 1AHAL|Z(classical test theory: CTT) 22 HAR &

Zof| o8l EAlel= Ao, SRl FaHESo]=(item response
theory: IRT) 2.2 F7o] opd &3} shfsitol] LAt £4

k= ZOItHAJENA], 2009). EaRksol2e] - mgzte] &
AE s b Su 7] WA sl (s A
&, 2013), 3 QA A1}t & - oJal] EAsk= A
ol23} vlwdt f Heet uPA} FEFAo| 7hssict oAl T
a4, 7H319] W‘ 7Fst AL 23 vkt 1 7 A ] Qe
Z B/ 59 1M WAE IS Al7lE AoltHolEs,
2009). A —E—}} ko2l Qsiil= HAR Hal ofze A
Lol Atglo] WAL T8 H R 24T 4=tk
A 2009).

S=5E AA el TRk AF 39
SE AR ARkl tigt S5 A 2 et At
(AN - 28-S, 2020; ¥4 €], 2021; viHE £, 2015; A]
7] 9, 2019; Aol& 9, 2021; AAu] 9, 2020; FEF 9,
2017)7} 5 ol FaL Qlrk 1 9], ofg}t Ropolld X&' A 4l
g AgS BHoR Uy AAE S dFECHAS 9,
2000; &3¢ 94 2019)% AHE 4= 9k L2y o]t 7142—
TS i ofe 7l WE ©53o] ofd 149 &

Tt S BH 0 R sh, 1 g ESE 3l 99 ‘%‘%’Ol
obd WA £45 SAoks Zlo] tiFEolrh dF HE °5d
i AR £, 2000)9) A 54 A] o= TAE o
O AMgo] 7hEst ATk o], W Wl R TsHo] A 3t
2lE BH 0= sl A9 Foly] offr). Eat Ay 4
Huo fehkSo|2Hrk= ALl R A HAF W
[R29] B IS wiel= 97 thedit) g kel

5 g3t OEHL 71&1]63 2855, 2020; gk3]- =, 2013;

< 9, 2015)9] A= = dol=vkE

.|_.

[ea

= Jlx 1: Hn

oju] el dAlo] ¢

ool & dAtollMe FeAIE W A 7]t

b o) A el A}

oA, H ohate] §3 Anefent B4 shacige] djat 712
A% 7 PEE 2 WY 95 w2 Hel s
A glet aem BagolRS A8se] Bapd olwet v
MES SAo) TeisomK, BEY A 1 54 Boln
A} Bl o]} e G BA A 91t AT BAlE hew
e,

L $Rha B BAsRAio] et H chetel 9 s

d B 78 AP,
2. e G5y WAk ehgie A

T

ol
_|0|x
=]
Ho
rf

T A2648 A3%, 2023



At gt EAEA A5k gt sF a8l 42 ofefl Table
13} Zo, 53k = 5 32700t} A=%E oujsh= dulgt
(Cronbach’'s o )2 821 0.6 ope] kast o202 SRIEQIC)

Table 1 Competencies to analyze

AN a9 a3l £+ AlE)=
ST HEA AL 5 775
(Convergent ofolrjo] A4 5 7 .909 901

Thinking) 71971 44l 5 813
AR A= A 914 58 5 813

(Problem BT Al 58 5 704 .856

Solving) 9] AR A 5 674

A 32

Lt A ofet

o] oILof|A] B3t AFR = 2020-20218HA %0 H that 34
o= At AALe] SARE SHAIEC] S A= (N=2,580), H3t
Aol A2 64.0%(1,65078), IS8 36.0%(930%8)E AHA|
skl glom 18R} 45hd o] S Hlgo| tha w=QthIsha:
43.6%, 281 14.7%, 38hd: 19.0%, 431d 22.8%).

Table 2 Descriptives of data

T2 W [ e
A 2020 1,593 6L.7%
2021 987 38.3%
1 1,124 43.6%
. 2 378 14.7%
3 489 19.0%
4 589 22.8%
. @ 1,650 64.0%
o 930 36.0%
A 2,580 100.0%

o] d Lol EehES-o|E2([tem response theory)= &
sto] 2t o] EAS 46, oY AEE o=
He g3 ZAAE A8 H dishe] sialoeF 2k =+

Journal of Engineering Education Research, 26(3), 2023

50] Al 7] oldRl ThE: B3-S ARESH] TEAe] FEE
= T2 2% B0l 7IRke R SFITHERY, 2001).

T 23S 2t 24 BEe 539ks23(Graded Response
Model), F-EH418(Partial Credit Model), QHIE}HRE
(General Partial Credit Model) 5°] 104}, o] S-oflA+= 2l
7re] AolA s 2 A i AMSH= Likert HEol o3 o
Het Feukgol® Bye] shujl 54

EQ
oo
2 ey
lo ﬂJIO mlO
mltt; ig
0| (
o
e &2
i) iy

juie)
by
jus)
(e
(¢

Of
K3
k)
+
5
-
rlr
pay
a
S
>~
@
=
2
AN
X
it
ox
JQ, =

o o
oM d
Ho
=
el
B
Aim
£
=
=
ol
5
&
ol
=
oxt
_I il
St
ol
H
it
ne

. 8t opel, BehEe] MHEe) 7F HEd 9%

o] A njxj= Gk 58 AT 4 Qo]
o BEY AAE ke o] A
Ho thKoch, 1983; Muraki, 1990).

o %
%

N

N,
M

_l(z:r 4

ol

o o
4)113

4

ol

2 [ E tle o M

f
i
I

o ot A e 4
il

jis
e
4

o} o EE AN EA
o] G H tfste] SRS BAHALF Ha
S0 W2 Uy BAS A Siste] the RS 7

N
~

olo
oE &

(b, )5 7 23 W) whg-S ghgo] 0.5¢1 AHY] 5
2, A= £2 HYoll fIx[gitt. o] AtolA= m(=Rk
-7 Wl A 7 dAldo| = o] Bigks AkEste]
O] FHAR] ol & 2hg3i9irt. ok of HHE(a)T
Wole g2 FHEE Y i W2 599 gAket
99 DA HEsE AEE Uels 208, drtxos
0-29] 3= FslcKe]3<%, 2009; Hambleton et al, 1991).

A, ZF g9 stlad 3 40 ARG 2719 W
4 @59 HAE MR |, s W A AlElEE
atefsto] A 37 EFORE YS9 on, £ ol A
Shut B0l A Thhs Zfol7h A9 5 sk 953 Al
Tk ugslr) ofele Al F AP e wigske Tkl E3HEE
o= dAsigirt.

AR, e HE 953 A BEE HEeklth 9A

Mo Mo
EEFR

Clis
lo

[

(o]
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Table 5 Items comprising two short forms for the
Convergent thinking
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Table 6 Result of item analysis of Problem solving
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