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Exploring the Patterns of Engineering College Students’
Engineering-Related Creativity by Gender, Academic Year, and
Engineering Education Accreditation Program through Latent

Class Analysis

Jun-Ki Lee * Sein Shin : Arif Rachmatullah' - Minsu Ha"

Chonbuk National University - 1Kangwon National University

Abstract : This study attempted to investigate the relationship among engineering students’ creativity,
engineering education accreditation, gender, and academic year. To be specific, fist, we examined the
validity and reliability of the instrument for measuring engineering students’ creativity by conducting
Rasch analysis. Second, we compared level of creativity in terms of gender, academic year, and
engineering education accreditation by wusing three-way ANOVA. Third, correlations among four
constructs of creativity were examined. Fourth, latent classes with respect to creativity within the
participants were identified using polytomous latent class analysis (poLCA). Data were collected from 2098
engineering students by using instrument for measuring four different constructs (creative cognition,
creative tendency, collaboration, environment). By using Rasch analysis, validity and reliability of
instrument for measuring creativity were confirmed. And the results of three-way ANOVA showed that
there were significant difference in creativity in terms of gender. Female students showed the low level
of creativity compared with male students. Also there were significant difference in creativity except
creative cognition factor in terms of academic year. But there were no significant difference in creativity
between students who participated engineering education accreditation program and the others. All
constructs of creativity were significantly correlated with each others. Lastly, poLCA results showed that
there were three distinct subgroups within engineering students in terms of the level of creativity. In the
subgroup with low creativity, there were more female and first year students. Based on these findings,
we discussed education for engineering students’ creativity.

keywords : creativity, engineering students, gender, academic year, engineering education accreditation
program

WA AR} S (msha@kangwon.ac.kr)

2016 E ZUietal ksl A sredfaAdH R el (e E-520160520)
20179 249 129 AL 20179 39 149 ALY HeE 20179 39 15Y A9

http://dx.doi.org/10.21796/jse.2017.41.1.16



LT RS S5 BUUS SSO] 49, shaY, B305Y T2y Meo) 2 23t oy ey ey 17
1. M B AorE Fetugo] Qo] ‘Ao’ oy o5
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2011)

sutfEhe 7HEAIe Ads AMAA A et 19A17]101A1 204171 Ardsr 2 Zdskeles As
71&At} QNRY ol AJTAl Qtof] oo HYPE she Altlel #gkE 7ol WrtHA skE7F T2
onf, 1 A Hj7o] Belo= fHe AeF o Hetole QIte] Ayl Ardel EAE AR Yof
SR ) [:e) A TS el e R Iy R s kel pd S A 2 X80 = fgall yrtor it evd 22
(Moon, 2011: Yu, 2014). 3u0jigh w3 Fol ARBIZE gteEe]y Qe EAIET AGAIY ¥ty
SEE AAES ARYol ekl AFshr] AR E J2 samEhe] Alzgrel dixjyole] S48 1Yl
Ol AxYojo] PAH dytaoz Fatut wAH o17] AJAFRE 19A17] AFR]7E St T ejolsie ¥sto]
APJEEY ARusg Wil g AX|skL Qo Ad 4=H0t oL wa2rty ofe 4010] ot
W 7]la - A|AlE o] &sto] A8AQ ZA| 21M7] 4x} AtdElE AldiE Srot QlRe A7t
< dlZotke AFES Yujsit). o5 ol3A 1% Al A&sl BA] Zot oot E”OJ *J%*% zk:
9] 355 Bty e sdiEsoe] wsgo] 5kl QItHLim et al, 2014: Yu, 2014). -33te]
oA ZRE=2 A Qe QZMERI AXYol: 16 VA2 AANAY ZAsiZ flen, I FAd
AI7] meAo] “dIX|Uof(ingénieur) oA FeiE Y + 39l Aol Qlojsitt. o5 27t Hste
O g3A QitMoon,  2011).  “AIX|Lof A2 orF7F thE7] Halstal glon, 7]E9] A
(ingénieur) 9] 73 HefAlb: g Hof Alg Algto 2= FESU7] ol EASHAU ol
ARl 7les VYT 2 Qi o]AZ vIEFFoR It dage Byl Qle 7o) dAolth oE 50
Aol B4ttt ZAlES FoRoz AT 4+~ 9 Qejufete ofle] glo] Ads 7t Qe Xt
v YJE F9 OQEJE% olojst=  Yoldtt AR R9] ZIQjolLt o]&2 QIgh wQIQIe] F7t, 7]
(Moon, 2011). o] 1794d m&fA0] of 2 Z2H| Swigtz Qlst AYEA|] Wal, 7o) Add =
AY3(Ecole Polytechmque)e AlAFo 2 18251 e RONERY E2 A OF ks
=9 225 Fdist(Karlsruhe Institut fir AGE ARsHA Tt JEAsY 5 5 24
Technologie) 12]11 1861 0]=9] OjARFA|= + A dojud MEE A e Wolsta 4t
SUTEMIT)e] AHOo= oJojfl 1aastuse A4 AE olEo Wihe FHE2 Al & AR
QR0 5748 st 589 AwEtE o] R g o 0% o 52 £59 ZodE a7 AlFo]
QL eE=do] A og ZSuSI|HER 1 S Tloj7kal QJoH(Lim, Hong, & Lee, 2011). TatA|
0] ASEHIL JoHYu, 2014). E3d] AAE & defil IRl 290 Rt 7]e7ldo] ofd
S-S Fol 719uAF SE QARG “AMXYof ATMAEZAl slde g &38F A Aol o+
t 771 ARt @ HsARbs g2 Al OM g0, olg {3t Feus A|AH| oigt Tt

oME &8d & Qe BEHA XAQl e el EHa e Aol
Hfgog  S/dElojo} o] 7o*£ﬂ01%lﬁ}(Moon, Aoldat THE AFe APt Za, nsARt
2011). Zatcfsto] QA&7 SR Althet =7bo oA Theget FElR o]FOojX| 1L ot Felde o
et ofAS e 7] ARSI AIRE XY oj2t e o gt e GOl AFE AR £ - F5 S8
o] oujojAl EuRo] e5d 7HKRE ¥R U+ 2 BHOE O|FojX| L, 55] PAHSotofA
S 7HRE YA EAlhEAN Y] g/dolet & Wol o]FojF o, 1 FoMx wstolut 23 &
2 Qlt}. meba xFAQ] olsfiel Aol AlFolat= ofoAf EA o= o]2olZl o] FAo|HKim &

o)

ete] ZiAes ohEA| EAERE QIZE Alel A Ko, 2014). TR dyFdeldol] tist Aqhe wout

|8 FAlBNZ ot 1213t ‘FAY S EUheR ¥ 5ol 7F2)/d(domain-specific  creativity)o]
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Table 1. Validity and reliability information from Rasch analysis and statistical analyses

Cronbach's [tem . Qutfit Person [tem
Item Alpha Measure fit MNSQ  pieq Reliability  Reliability
OIx] 1 0.19 0.831 0.831
AX] 2 -0.20 0.901 0.915
o1%] 3 -0.35 0.882 0.878
°1x] 4 -1.16 1.130 1.171
QIA] 5 0.57 1.134 1.138
°1%] 6 0.95 0.946 0.964
olx| 7 0.782 20,15 1.071 1.065 0.77 1.00
o1%] 8 0.39 0.841 0.854
1Al 9 -0.25 0.982 0.984
°1%] 10 0.39 1.362 1.365
Q1X] 11 0.08 0.856 0.853
o1x] 12 -0.47 1.056 1.056
g1 0.53 1.095 1.099
A3k 2 -0.23 0.951 0.948
gk 3 -0.63 0.925 0.931
XeF 4 -0.18 1.287 1.285
a5 0.756 0 0924 0,930 0.74 1.00
3 6 -0.23 0.807 0.811
AgF 7 0.88 0.979 0.983
A3k 8 0.12 1.010 1.004
ds 1 0.12 1.132 1.125
85 2 -0.26 0.737 0.734
d= 3 -0.12 0.719 0.717
5 4 -0.36 1.419 1.378
Hq= 5 0.789 1.08 1.225 1.268 0.76 0.99
d= 6 -0.31 0.982 0.982
q45 7 -0.11 0.959 0.963
d= 8 -0.04 0.836 0.833
1 -0.48 1.185 1.193
A 2 0.79 0.998 1.004
57 3 0.698 20.49 0.699 0.695 0.69 0.99
37 4 0.18 1.090 1.092
(Poor, 0.5 < a < 0.6), A% Unacceptable, a 2XE AAIsH. 3 o] MNSQ(mean-square)?l
< 0.5)0] 2751 E o WA A Al2lee 7] g, §4 HYE goud 9 Agert g
Zof HarsttHKline, 2000; George & Mallery, Tost &~ 9ltk MNSQQ] 7]&o tfst Wright &
2003). Linacre(1994)9] sk BAMEL Hedle
eSOl 2 A2 Y aE & 0.6~1.40] AA™slcty st} oh2 71522 213 2
o] Ieteo] #st YRS EME s 5 Aol x| HYAPOIA} 2k B4 AZEY0Ql
= 955l Wt 5= fxeF AX A5 3ol Winsteps 7I@ARQl Linacre YA} 2f4| &A1 <l
s 49 &9 ANgwrt gty mosty, O AFo] E(http://www.rasch.org/rmt/rmt83b.htm)
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of MAIRE 3oz 4 Wlo| W Algeold Au A oA Woludl ohech Aol @79 AL
MNSQ7F 0.5~1.5¥ H& It 2gtoz2 A 71x] 9 0.699 ~ 1.185= 7]—‘-_—01] saksity, £ "Rz

A &8d 4 Qotil sttt WA Infit MNSQE Outfit MNSQE EW A& <QIX]7} 0.831 ~
o)A QIX|9] 742 0.831 ~ 1.3622 7]&0| 1.365, 7Fo]A dgFo] 0.811 ~ 1.285, AoJA A&
% % 3% 0.807 ~ 1287§ o o] 0.717 ~ 1.378, A 7ol 0.695 ~ 1.193

Bt oA g 4
Al 7150 Bebsich AolA d=o] AL 0.719 ~ 2 BT 7]&of H3lsitt Person Reliability= &t
1.4198 st o] 7]&0] F5HA] ?%21‘} 1.40] B9 2E2 0] S0l HEs) ¥ 2 AsA

Table 2. DIF contrast values of differential item functioning(DIF) results (‘engineering

education accreditation)

[tem Gender Year EEA®
Male- Yearl- Yearl- Yearl- Year2- Year2- Year3-

Female Year?2 Year3 Year4 Year3 Year4 Year4 Yes-No
o1x] 1 -0.29 -0.13 0.01 -0.08 0.14 0.05 -0.09 0.00
o1x] 2 -0.18 0.16 0.15 -0.12 0.00 -0.28 -0.28 -0.18
o1x] 3 0.00 -0.08 -0.14 -0.12 -0.06 -0.04 0.02 0.07
Q1x] 4 0.27 0.08 -0.01 0.02 -0.08 -0.06 0.03 0.18
O1x] 5 0.05 -0.14 -0.07 -0.07 0.07 0.07 0.00 0.12
91X] 6 0.11 -0.01 0.09 0.14 0.10 0.15 0.05 -0.12
o1x] 7 -0.13 -0.04 -0.08 -0.04 -0.04 0.00 0.04 -0.11
o1x] 8 0.21 -0.06 0.06 -0.03 0.12 0.03 -0.09 0.00
Q1x] 9 0.08 0.06 -0.07 -0.15 -0.13 -0.22 -0.09 0.07
o1x] 10 -0.28 0.19 0.12 0.26 -0.07 0.07 0.14 0.00
Qo1x] 11 0.00 0.00 -0.03 0.03 -0.03 0.03 0.06 -0.07
o1x] 12 0.23 0.00 -0.03 0.12 -0.03 0.12 0.15 0.03
A3 1 -0.11 0.00 0.00 0.07 0.00 0.07 0.07 0.08
e 2 -0.19 0.19 0.09 0.12 -0.10 -0.07 0.03 -0.02
3F 3 0.00 -0.02 -0.12 -0.25 -0.10 -0.23 -0.13 0.00
A3F 4 0.25 0.22 0.35 0.11 0.12 -0.11 -0.24 0.00
A3k b 0.04 -0.02 -0.02 0.08 0.00 0.10 0.10 0.02
3 6 0.10 -0.03 -0.06 0.00 -0.03 0.03 0.06 0.02
ek 7 0.03 -0.24 -0.17 -0.13 0.07 0.11 0.04 0.00
A3k 8 -0.11 -0.08 -0.04 0.00 0.05 0.08 0.04 -0.03
dz= 1 0.00 0.23 0.13 0.25 -0.10 0.02 0.12 -0.12
A= 2 -0.03 0.02 0.06 0.13 0.04 0.12 0.07 0.00
d= 3 -0.04 0.03 0.05 0.06 0.02 0.03 0.01 0.08
dz 4 0.23 -0.03 0.02 -0.20 0.05 -0.17 -0.22 0.08
=z 5 0.00 -0.24 -0.16 -0.11 0.08 0.14 0.06 0.12
d= 6 0.00 -0.04 0.06 -0.05 0.10 -0.01 -0.11 0.02
d=z 7 -0.22 -0.01 -0.07 -0.05 -0.06 -0.04 0.02 -0.15
A= 8 0.13 0.06 -0.04 -0.02 -0.10 -0.08 0.02 -0.02
271 0.25 0.16 0.15 0.18 -0.01 0.03 0.04 0.00
37 2 -0.29 -0.10 0.13 0.17 0.23 0.27 0.04 0.00
37 3 0.00 0.25 0.22 0.18 -0.03 -0.08 -0.04 0.06
27 4 0.03 -0.30 -0.49 -0.53 -0.19 -0.23 -0.03 -0.02
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Table 3. Three-way ANOVA results

Partial Eta

Z‘S‘é‘ %4\‘ %EE} %4\— I Sig Squared
TOw B BE 17
FHERSA 5 1.560 0.212 0.001
54 (2) 3.436 0.016 0.005
) 4 (3) 101.395 0.000 0.047
AR Al M = 2) 0.337 0.799 0.000
1) * (3) 0.920 0.337 0.000
2) * (3) 0.635 0.593 0.001
1) * @) * 3 0.210 0.889 0.000
FALS A 221
FHEIARN & 0.000 0.994 0.000
SERD) 5.187 0.001 0.007
) B A (3) 40.886 0.000 0.019
AR 8F M = 2) 1.073 0.359 0.002
1) * (3) 1.343 0.247 0.001
2) * (3) 1.812 0.143 0.003
1) * @) * 3 0.441 0.724 0.001
AL A 2 1
SHEINE 55 1.641 0.200 0.001
31 (2) 4.958 0.002 0.007
) B A (3) 22.809 0.000 0.011
AR B M = 2) 1.798 0.145 0.003
(1) * (3) 0.824 0.364 0.000
2) * (3) 0.782 0.504 0.001
1 * @) * 3 0.337 0.799 0.000
Tou gl 5A] me e
ST 5 2.215 0.137 0.001
SERD) 6.805 0.000 0.010
) B A (3) 40.001 0.000 0.019
CRE i M = 2) 1.151 0.327 0.002
(1) * (3) 0.037 0.848 0.000
2) * (3) 1.009 0.388 0.001
1) * (2) * (3) 0.908 0.437 0.001
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o] Aol AmoME 7P FFAY FuY B FE FYAolete AR A9lo] =i w3kt
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ATHTable 4). J28A 24 2I7F /AUIE st Ayt 37) Atho] 714 o]abAQl 7oz LRyt
w8 ofj2t Cohen(1992)0] A|ASh Pearson 7d t}. Bayesian information criterion(BIC)%d 9]
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Table 4. Pearson correlation results of four variables by academic year, gender, and

engineering education accreditation

shg o &L S ASA
Aol aa 1 Ao 94 2 Zed A8 £ 5
Ishd  2sfd 35fd 4P gsPl o5 A ok
gold dgk 681 621 658 735 680 604 678 661
Fold QA Aold @& 540 474 492 553 516 482 505 524
dold g7 511 320 405 581 429 412 430 457
ol @& 550 443 536 603 529 510 527 538
gl 4%
dold g7 527 386 484 590 494 409 494 470
Fold @5 AoH g 636 480 498 562 550 497 529 562
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