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Abstract

This fundamental descriptive-survey study aimed to standardize the latest
figural version of the Torrance Tests of Creative Thinking (TTCT) for the
Iranian adult population and to evaluate the validity and reliability of the two-
dimensional creativity structure (innovation and adaptation) in the Iranian
cultural context. The sample comprised 241 employees from an industrial
company, selected via simple random sampling, who completed Forms A and B
of the figural TTCT. Mplus software was utilized for confirmatory factor
analysis (CFA) and measurement invariance testing between the two forms,
while R programming language was employed to calculate internal consistency
coefficients (Alpha and Omega). CFA results indicated that the two-
dimensional creativity model exhibited a better fit than the unidimensional
model, with the ‘resistance to premature closure’ component loading solely on
the adaptation factor. The overall creativity index (Omega: 0.80-0.84)
demonstrated higher reliability than individual factors. Furthermore, Form B
showed better reliability and fit compared to Form A. Measurement invariance
testing confirmed configural and metric invariance between the two forms, but
scalar invariance was rejected. Overall, the findings validate the two-
dimensional structure of creativity in the Iranian population and indicate high
reliability for the overall creativity index. Form B is recommended for scientific
research and sensitive assessments due to its superior performance.
Employing a two-dimensional scoring framework, instead of a unidimensional
index, allows for a more precise analysis of creativity profiles and can be
effective in educational and organizational policies for fostering creativity.
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Unidimensional or bidimensional creativity?

Extended Abstract

Introduction

Despite decades of research to develop reliable assessment tools, measuring creativity remains a
persistent challenge (Baer & McKool, 2009; Batey & Yoon, 2017; Shao et al.,, 2019). The Torrance
Tests of Creative Thinking (TTCT; Torrance, 1998) are among the most popular and extensively
used creativity measures (Kaufman et al., 2007; Plucker et al., 2011). The figural version is most
widely used due to its lower dependence on language abilities and greater comprehensiveness
and validity (Kim, 2006a; Yoon, 2017; Kim, 2017). TTCT scoring has evolved from its original four
components (Fluency, Flexibility, Originality, Elaboration) to the current version, which adds
Abstractness of Titles and Resistance to Premature Closure, and removes Flexibility due to its
high correlation with Fluency (Hebert et al., 2002). While the general Creativity Index remains
widely used, reliance solely on this unidimensional score has been cautioned against (Torrance,
1966, 1974; Treffinger, 2004; Said-Metwaly et al., 2018; Acar et al., 2024). Cultural context may
influence the prominence of these dimensions, with innovation more valued in individualistic
(Western) and adaptation in collectivistic (Eastern) societies (Nijstad et al., 2010; Xie & Paik,
2019; Adair & Xiong, 2018). Therefore, validating TTCT’s factor structure within specific cultures
is essential (Kim, 2006a). In Iran, Studies using the figural TTCT often relied on outdated manuals
(Pirkhaefi, 1373/1994; Karami, 1378/1999) and did not examine its factor structure. Recent
efforts (Saeedi & Shakiba, 1400/2021; Tavana et al., 1401/2022; Samadi et al., 1402/2023) have
begun to address norming, but none have validated the latest scoring criteria or bidimensional
model. This study aimed (1) to standardize the latest figural TTCT (Forms A and B) for Iranian
adults and (2) to investigate the construct validity of creativity in Iran, specifically testing the
bidimensional model.

Methods

The population consisted of all employees of an industrial company assessed in 1403 (2024-
2025 CE). From all completed answer sheets, 241 were selected via simple random sampling (127
for Form A, 114 for Form B). The sample included 14% women, ages 30-55 (M =43.41, SD = 6.20).
The figural TTCT Forms A and B (Torrance, 1974) were administered, each with three activities
(10 minutes per activity). Scoring followed the latest TTCT manual (Torrance, 2018), adapted for
Iran by Daneshmand Kafteroudi et al. (1403/2024). Components scored were Fluency,
Originality, Elaboration, Abstractness of Titles, and Resistance to Premature Closure. Originality
was scored using an Iranian list of non-creative responses (Akbari-Zardkhaneh et al., under
review), following the criterion that responses in 5% or more of the sample (Activities 1 & 2) or
20% (Activity 3A)/10% (Activity 3B) are non-original (Zimmerman, 2018, as cited in Acar et al,,
2021). Flexibility was also scored for comparison. Confirmatory factor analysis (CFA) was
conducted in Mplus 8.0 (Muthén & Muthén, 1998-2021; Asparouhov & Muthén, 2009), testing
four models: unidimensional (Torrance, 1998) and three bidimensional models varying the
placement of Resistance to Premature Closure (Said-Metwaly et al, 2018). Measurement
invariance (configural, metric, scalar) was tested (Putnick & Bornstein, 2016). Due to multivariate
non-normality, robust maximum likelihood estimation (MLR; Satorra & Bentler, 1994) was used.
Reliability was assessed via Cronbach’s Alpha (Cronbach, 1951) and McDonald’s Omega
(McDonald, 1999) in R (‘psych’ package; Revelle, 2023).

Results

Descriptive statistics indicated all components except Abstractness of Titles had skewness and
kurtosis values within #2.0 (Gravetter & Wallnau, 2014). Fluency and Flexibility were highly
correlated (r=.91, p <.001). CFA results showed the best fit for Model 3: a bidimensional model
with Fluency and Originality on Innovation, and Elaboration, Abstractness of Titles, and
Resistance to Premature Closure on Adaptation (CFI = .98, TLI = .95, RMSEA = .08, SRMR =.04).
For Form B, Model 3 showed exceptionally good fit (CFI = 1.00, TLI = 1.00, RMSEA =.000, SRMR
=.021). Standardized factor loadings were: Fluency (0.97) and Originality (0.61) on Innovation;
Elaboration (0.85), Abstractness of Titles (0.32), and Resistance to Premature Closure (0.39) on

Iranian Journal of Psychoeducational Assessment. 2025; 1 (1): 38-55 39




AKkbari Zardkhaneh et al.

Adaptation. The two factors had a strong covariance (0.76).

Measurement invariance analysis supported configural and metric invariance (ACFI = -.007,
ARMSEA =.007), but not scalar invariance (ACFI =.002). Reliability coefficients for the combined
sample were: Innovation (w =.75), Adaptation (w =.58), Overall Index (w =.82). Form B showed
higher reliability: Innovation (w =.85), Adaptation (o =.64), Overall Index (w =.84). For Form A:
Innovation (w =.61), Adaptation (w =.52), Overall Index (w =.80).

Discussion

The study supports the bidimensional model of TTCT (Said-Metwaly et al., 2018; Acar et al,,
2024) in Iranian adults, with strong evidence for separating Innovation and Adaptation. The
strong correlation between Fluency and Flexibility supports their redundancy (Torrance & Ball,
1984). The loading of Resistance to Premature Closure on Adaptation aligns with meta-analyses
(Said-Metwaly et al., 2018; Acar et al., 2023), though some studies differ (Humble et al., 2018;
Yoon, 2017). The Innovation factor (Fluency, Originality) reflects rapid novel idea generation
(Heausler & Thompson, 1988; Kirton, 1976), while Adaptation (Elaboration, Abstractness of
Titles, Resistance to Premature Closure) may reflect persistence and task commitment (Lubart &
Zenasni, 2010).

This study provides robust evidence for a two-dimensional structure (Innovation and
Adaptation) of the figural TTCT in Iranian adults. The Overall Creativity Index and Form B
demonstrated high reliability, supporting Form B’s use for scientific and high-stakes purposes in
Iran. Bidimensional scoring offers more precise creative profiling and can inform educational and
organizational strategies to foster creativity.

Ethical Considerations

All individuals who took part in this research provided informed consent by completing a
designated form. The researchers ensured that all data collected throughout the study would be
treated with strict confidentiality and used solely for academic purposes.

Funding
All financial resources and costs for research and publication of the article have been paid by
the authors and no financial support has been received.

Authors' Contributions

This article is extracted from a Master’s thesis. The corresponding author served as the thesis
supervisor. The second author is the Master’s student and main executor of the thesis. The third
author was the thesis advisor, and the fourth author, as the organization’s director, coordinated
the data collection process.

Conflicts of interest
The authors declare that they have no conflicts of interest.

40 Iranian Journal of Psychoeducational Assessment. 2025; 1 (1): 38-55




Y ol ) 090 NP+ (Lol g 5l

e Sy e sole doliliad 9

ol s LI @

Sl A )3 (§a%29d S (o S0 b (ST CuMS

fu.%lw e ¢ ‘"‘_;al.gi@é Sl ¢ Y‘_;bg,?.és LoD Cpmnss ol ¢ *‘dil&b”“_;).;‘ Kveyw)

Oyl el e e siuding A oIl (5 pole g owlidiylgy 0aSild ((63,)8 wliislyy 09,5 Hboliwl

Oyl el 300 s A oIl (s pole g (owlidilgy 0aSily (g (owlidilgy Ay ol S ggomiils Y

Olrl el lnl €d (o <8 3 GUSHI hoxio 5 b)) S50 e 9 (UL a0dle oKl (g pSojlal 5 homiw (58 ¥

84S
JUS 52 Camex (ly yg GIS B (ge)l (9005 s (ot (il kil i b (ool hagl ol
o oged & oyl (K h L 3 (Bl g 6yl Jold) B (camgd bl Jlitel 5 gy )l g S
o3l 3ol (S aigas by 41 45 S ixieo S 5 Sy U 18 VY ol (el diged ot |l islony
5 sl Gole b (sl polaio 4 008 JeS5 1y by i50] s s B g A (slap b 5 508 Gl
o J Kl g Wl gy SgSen culps duslne (sl g oMpl 38l 5l 8 95 b (5So3lnl (Gylen
3 amSS Jde 4 s NS camgd Jho a8 3 (L canl Jole Jilos gl b ealitel R s giaeli
WS IS et s sl (I35 Gkl ole 5 oS plRdg) (S ot pie alfe g Cunl 10005 1 gy B3
Jel A a3 b auslie 0 B gy cpioman gy 413,05 alBlas Jolge & cns (6 5V Lzl 51 (/A b - /A- 5

Sl Ll 0,8 i) )% 95 (o Soyio g sa)Sr 65l (S0l il oy A1 LS sy GBIl 9
WS sl ams o lis g sl Sl Cumen 53 CudME g, b 0aiiS gl bnaidly cpgecme p i 3, ;IS
ooles sla oyl ele slaimgh (sl poglhe 5,Shes > 4 B p b ibia 3y08 0 (oYL el I cudMS
Iy CaBMS & o 558> Juloo Sl incSS (asls sboay (gamgd (2djliel Lol I oolitnl 395 o duogs

A8l 5o B g sl Slesle 5 (Bigel slas ISl 5 Blgi o g 03,8 ol 2

e Oleb!
VEYNYNY bl )b
D 7R FAL RSP NG
VX[ VINY o pds fo,b

15 sy

(M iztias ¢ Srimily
09031 4 1503 (6 piolipusss
oP BN SE

ol olSisls £3b

S cdnrgd b (5SS B (VEF) i corb 5 g ccooblgeth i ) 3955 timils o iy (sS]

DO=YA (V) o= oy iizeiw il dles . Slpl dise; 13 (gdmgd Jdo oy

ttps://doi.org/10.30470/ijpa.2025.726645

¥ 5 oSl sl 395 oS
25 93l 5 0 & i

ot B B B B B B B B B o e B

153,506551 sy 2 ginnn Sy *

el el ¢ ity g oK sy psls g ol 0353 (3l suoliily 0,8 1L
s_akbari@sbu.ac.ir : g pSIl Cony



https://orcid.org/0000-0001-7566-2795
https://orcid.org/0009-0008-2764-9770
https://orcid.org/0000-0002-5667-857X
https://orcid.org/0000-0003-4271-985X
https://doi.org/10.30470/ijpa.2025.726645

T3 b (ansSS Cudis

LY RN
bl Ciliseo oo )3 «sale M 5 @l el 28] o sl il dmogs elain] Sinlod Jugus 5 csnalS ke lgic 4wV
M3l S omins sl CuBMS ojgs Sldlllas ()5 yinS sald 4slS ams Lin Jsbo 50 4l b (Yo ) )San o 'gls) 395 0 03y pb (Sl
ol YAV T gy el ¥+ o8 T UsS Ko g ) ol w39 liions 335 350 0 lsan B (6,551l 391 Lotlle mglosy Slazel LB (s ySo3l
Sl B ot )l 230l 5 rogme S (S (VA (yg) Tys G SE Gsesl oloe il 3 (TR (ylSen

0083 508) ol 0dd Ao 3 b TV 3 i 4 a8 (Yo WY (o) ad 97,50 VeV (o)1 40 408l

Ay NV i) Oty 2l 5 ol (eiadlyy sla Sy 0,90 50 g3y amd J1 86 (o35 do b iy 901 (Sl Camgione
9 TpeyS Veof (hlon g oS (0 Ve of MusS VA (o )Kan 5V een VA GaLMS) o5l Slgy 5 (VAAY (uiyr YooY () Kan 5
1ol 005 Ciliseo dStad dw dawgd &y Lwiyg WS S 905] dinej yd imgh bl .ol 039 (YoIV g NS YN e
V) sl il 5,08 5 Sasgel gy o 1y o3litil oy by (6 gl S s (il lae 51 peaie s 510 oM s T g 4
1085) 250 B 0MSCE 15 Slj Ml 8 o S VS e 4 s iy M S (y90] (69008 4 (VYF ) lon
Cusl 035" Joo 5ly) g yiyiine Sgals o5 pgas s Lol tatiun Ladye ol (oIS 5 (6 gl auus 4l b pizmed (YO (g IV 5
b bshas) ygbad ¥ 5 g JeaSS Y gl cil ) sl 00 S5 Colled s ) (s 0908 5 B A glge 28 53 o (VI iS)
(Voo T 5 g dy99) Mo S5 (015

ailge oz b (V) puish ool 4 gl (AN Y+ -7 oS sl oilo Bl yusis 9 96 s S gl g5 0] Jool
g o 3Ll ) 4 35 P elKimdg; (oS pae g Vlalgie g3l ailie g5 astus )3T 3 Lol g o 5 Pcdlol g picsllax! T b
a (VYY) ™ alisaaT (locygaf] lods 8 1 Lol Y+ oy S 5 5 m) sl 005 s oo b (555 bl )| o &y o pppcilland cailo
S5 o 9 1y Gillanl a3l 55 S8 e Slioleolo osis

5 oKty el ol b 3o oolisal 5 313 ol 3 ] §) Yooms 45 sl T cuddls asls Luiygs y905] (sladilhe a3 Sl
Olgeds (35 HliSlo 4ns 8 (opl pogde (Voo F I S8 ) wlools Jlase (sl pl 4 Bro (ST 4 cuns VAV NAFF) (ui)y55 dlos
I Sb (VVF o an 5 T YA () an 5 T Jlgtens) aJelowlid )5 (sg ) sl 005 008 (il 2 (IS a3l ol sl
pe 4dlgo 3590 13 (Jlo ol b )0 ™ Bl ole 15 Lo g laglsie gl35l g Mo pgly Jole )3 cllol g s (6 g samgd (Jao g Gl
TabS05 L 0y claKmyd ) aS amd o L 4 B anled Lwly ol 33 (0 Ve oF (ouS) 3,1 3939 olo 28l5 pl&imdg; (6 S
ALY Ve lylSam 5 ™okiud) ol 6y Cponl Sl Gl Jole S ger b (By Simjd p> Blio )3 5 ol ol (VN Sy 5 45)
Gl ole 93 5 o 59 plSimg; (5 St pis sadlge o5 2l i iyl ls 095 5 (Vo) T 0ppsS] e (YA S SSged
oS ) Gl Jole (3 53 4l cul 6558 cplialilnl (355 09,5 1 (V+)5) (ylSem g )8 &S o> 0,5 o )8 iglsi 5
w5 Sl 63950 2B Sim b g s sl o] ol i3l 5 05l ) (g2 (P Wigad p )3 CENS adllas yo I LS oSl 9 03,8
[l s

1 Shao 21 Repeated figures

2 Baer & McKool 22 Haensly

3Yoon 23 Fluency

4 Torrance Tests of Creative Thinking (TTCT) 24 Flexibility

5 Kaufman 25 Originality

6 Plucker 26 Elaboration

7 Frasier 27 Abstractness of titles

8 Hebert 28 Resistance to premature closure
9 Clapham 29 Scholastic Testing Service
10 Humble 30 Creativity index (CI)

11 Kim 31 Treffinger

12 Krumm 32 Said-Metwaly

13Yoon 33 Acar

14 Figural (TTCT-F) 34 Innovative

15 Verbal (TTCT-V) 35 Adaptive

16 Abbreviated (TTCT-A) 36 [ndividualistic

17 Lee 37 Xie & Paik

18 TTCT Verbal 38 Nijstad

19 Picture construction 39 Adair & Xiong

20 Incomplete figures 40 Aranguren

fY YA-O0 (V) ) V¥ . oy (Sl iinw ols o




o) Ked g ailsd 5 5,51

Vs J sk o 305 olsiots ol lyan (VT e S 5 (535,088 siaiils) (535 sloplad b ol )3 oizs5 o9n3] 5 54 e b
wlp) 148,38 w1y (WYYY) covle cudMS )l adlgyd ailos S 0,Lil Ly cudMS 905 4 355 lais g byl Gisw 55 a5 e i
Ml S gule dolidioy (VY (IS5 il g (Slady YA (()an 5 (oLL OYAY () Sen g (gmes YAV (50 5 (olo) 1 ke
Bar (VAT (35,8 osie 5 (gaih) Gl 005 4l 3 )3 5 (g8 Bz slaasls ol o conl Jlg #o s Jiho (335355

gl (51350 ya5 o padlis I clatlite 09,5 ol 1 ST g iy (o 1) 903l 93 ol sl o] o 53 > glis @ a2 g5 L

o3l sl (WM (lSan 5 (B ey S U85 42 AYVY) (B s s ) 3529 Gl 13 oy GHS S8 (gl 51 (b a5 50
3e3] e s ) &S olainggy dgase ol o 1 sl 03,8 GI3S < IAe pligmatils 5 (sl il 09,5 )3 1) (sl a5 B g3
¥+ eolSan 5 psmlis YR s 5 6,51 AYAY i 5 Vgl ko (5lys) ALl o)L ladzsly ) & clod,S o3litsl 59
GBS Oygo (450 (n oS 5 (VIFF) iy 4 (bl ) Lo g Blanil ¢ Jlow sllol (a3l Jlazr (olil 2 (5135005 Iasingy (nl 5
0y Jadlygtod g A pyb (53 L 5 el 005 (gloyltl Sl Caamen 3 ) el ol Sl 4 5 lalla ) ) S, g 5 s
55 Joadlygion ol 15+ dSS 5 st rJlie (1) Conl 0ud 48,5 ) @ latmgdy | (B 50 g ez (WYA) (o Juaillgl b o
s 0 5 Il ()38 00 ysbiio 4 dan il 15 S5 (530§ Wlodgs a5 350 adgl ddeus LaSls Jlan lad o 5 45 ol VAV- & bogyy
ool Camle > 4 sl yidisy cCawl 0is (Byme (VAVY L VASF) )55 395 Lawss (613570 o5 0guis () iy oo ya5 &y &S ol o odlatol iy
Slagtiag | Jol ladlh &l cono g €8y (g gel hog ol bl 0t (3135 Sl Cuman )3 ol (ol 5 )l 1 (e anlss ol
392 cytelas a3 ol b o plos

oyl ol 3 )o IV (35 5,4 5 S5l <l potde 2 (g 4 45 CBMS ol Cumle BYB &S LB A g e gee
P8 g el gl e (535050 sladodllysion SISy g 4T oS tlodgy 193 4 Sloina 5 sl 3l IS Lot
2l gl s o 4,8 wlools 1,8 edlawl dyge |y (VoYY L YAV ¥ A) jl3l cpl psl laaseus wlaid §)1,8 oolaiwl 5yg0 (A3 sla yimgs
olab S g sl ST Sl Cuma ol Clabs ) jlai wa50 pe il 4 ‘Ol}yidﬁb Camoz 50 (VFe o) LuSls g (gdumw (oo (Il Sy
5503 S 30315 )15 aalllae )50 1y (g0l ol (6135005 e (slaoged g npadls pliSua Jlo ol L £0ls)))5 )18 503 )3 1, (oogs goly
(LA.\))J 44) u)l..\ul 9 :\Ja.»)?m u])}ﬁiwb Cuzos> )y UT d)lm.))l.bt.w‘ Ay 9 J.J.))g u:g..\) LS)?LA Yy 9 u...naﬁ == Juol.w d)]):l 9 bb; MS)J
Wl 48,55 )3y 3y90 Slpl Cuxer > CudME (gangd o3l gyl s jasld da B pl il G ad 0 (Jb ol b siislyy,

5 pll Bus 9o b Gimgh cpl (Sl Camen (sl 315kl g gy e ()13l 4 55 S99 B 0jg> Clalllas (S 4 ag b
CBMB 0jler (g2 ip9d £l ) S5 Cumen sl (B g A slap B) iy G S5 (903l syl a0 e (3l sl s
g b Gl guime 35 (Slpl Camen 53 (K00 melex 0 Byl 398 GBS gmgd JlS L lﬂ a8 0l sy ol 4 Fly _\tf;b‘lg olpl 53

ORI N9,

&9 o | opitmed (WA (San g say) 29 00 03,0 (oiilon (imog 031> (59108 gy 55 5l g (ool Bam i I gl ()
(V¥ B)3k) 205 o 18 (o5 lasimgly sy daodls
obFasses i

9ol 9 03,8 arlye <83 o1 )l S50 4 VEAY Sl )3 o8 oy o St tmto &8 b S S S 4ST) gy ol ()lo] ansle
wasuia Gloj o3l y3 bulyd a0ty cpanlye (e (59) 2 (2b3)) 3550 bawg (ygeil sl 5l g D9 005 Il gl (55 p ey 3S S5
9L (S aiged o) jleslial b (gbjyl 3 ye ie)lS dacS pgusly 31 IS de gozme cpl (s 5135 (6)olen 005 JuoSS (lacS gy 48
@ ol a8 Wi plodl g cpl 4 Bolas il K el oy 8 L Simg s Hlis] sl adllas & 3959 (gl |y S gl Y dlis ool
ol S gl o &S 150,85 Q! (gaieS 4 oled Wged < JuST 15810 5 5l oalaiw] b s 5 A 03l olaid] 3 y3as pasiis 1S S S gl po
S5 565 1y 05w duoyd VF 63,8 oSS 1y B py3 18 W g A £33 05 WY oliw opl 5l acoles p il asls s Gl gly o plp
(SA =#/v+ M =FY/$Y) 591 puiio Jlo 00 B Y+ oy (ES'eS ) ltio pos 9 1501

osR95 3!
Gl 05 8 yze odld ‘-5)9]6‘"? Wil Caomd gl 5o

B g App g ,mplojl b)) dolye 5l ise olgisar (Baises lie 1l pl Ulga dbuns | uiyed SIS S (6 gl (y905]
5 sl 5l o5 Sloss L5 b s ) o] o 53 o 5555 oS5 1y (MVE) 9 5305 S8 gm0

YA-00:(1) Y YF ¥ . sy Flgy o s dlxo 43




T3 b (ansSS Cudis

J)m S J.oL.u ()J9.\a.’ C4>L.J) Vel s dl> dbw‘fl) ;b.\‘uf}djl)l Sy dl.m_g)?u Q»L»;] 2 wadss gL LS‘)’ ‘514&:‘33 0d dLo) D)L: S
s ()55 S e Y5 Lol (B g A pyp 3 lnoyls b boghss) ¥ culled g oS oo 0 ol (yguad s3] ¥ ol 45 Jloy> sl (6 pos
ooll )30 505 W 1E8)S 118 ()30 005 slise g do i (VF1F) () 1en 5 (639 ptiS Mol baugs (V+0A) (uiyo5 (230305 ol i

Dy dlbyl.w

sl ) (oo Jos (85 95 ©pgon (aSld nl WS (o SN Y ¥ slacdlad 3 jllne 5 L pe slaguly JSolus 1 b
Wil e 48)S lai )3 laadld ple (slp pS (o0 o 0503 & plagusl (olins it b Lol slagesl (sl jho bline 5 ladye slaguly
doyd gy B dioyd 50 (o oS olagusl 4 g jloel 93 b o ol diges do > V3l a8 3 &S plaguely 4 (VAFF) us,yes danl js redlol
5t Jyerend 5 09 3 elsl ol (63138050 ¢y BIS S g3l Sleb s 3 e ol slitel Sy indpe Il iges
21581 (YO ¢y 5) (90l (slaaly dr 5183 53 o sl "5 1 (glagiunly a2 b & (o 2 (sl Cedleb y 355 00 pls gy (sl
ladiges 51 yider b 20> 8 )3 &5 lagewl oy 93 2 )3V 9 ) Cullid (gl ogud pl 3 Nigdb oo M (63b5 Slgli8 b & cunl olagily Jolis
ot b 0y Gy 3 8 alagesly A p 3 Y b )3 055 oo )18 318 slageuly Cuspd 3 5 Wgdie (A ol i g o oanlie
Slagunl Covppd 1 a5 olagul (slp ggeme 5 anl doyd 03 dlwl d ol B a3 a8 Jb s citen Juolpwé g o oanlie diges |
OBASES 15l yrogMe (VT ) Kam g ST 51 8 4y ¥ A (0 p005) A g0 8l jlitel S lageuly (Bl g jlizel yio )l 1,3 396 i
2 (25 3) OhSer 5 8l50,506,81 Gl )3 (Ve oA ¢ y8) WS c8lyd (BLST 5Ll ¥ ¥ glaclled o Sl o 5 b Lol (gl il e
2 ol (61350505 by 23,8 45T cagy (Sl jod 1 ookl poi) o 9 035" (32935 |y G o slagewly Cawod (Sl e 355 imgy
855 Sygo Gl 3H et Slagel i polul gl

550 el sy IS5 518 sloSis sl Il 45 o b3y e 2 3 52055 sl ol > ol 5 OS5 s iy

(el S b yao) (hnogs caple (bl o ojlutel a8 (o (bjI LT 9 ) clld )3 gl sl cnglis (o9 (o135] edaw aylgie £33
Hgd o bl cpglie (jlael aw b 93) (s

Ko Mm) S e L asGy) oobol o bjliel S o oLyl Y cudled o cigliad bas 5 00 b o 10lKBDg5 (g S A pas
Db se lasl (Sliel S5) 2L o plogl (Al it 1 g SBL STL (el 99) &5 b (jltel (y90) Coml 04D sy 395 ((cie

o3 sl ey
85 50 ¥ il 5 slae ol 3 QLSS (ool auld (o g (taio Glojls Sy (ol (bl 55 50 9y 5o el 2a3ls (59138
ol 03 13l (6,85 035 b 03 (slmog S g 4 9051 9 Syl Anld ol o yd el

SSaoms pas g oleis gl dany wdlol ( Jlw (adls gy pb Olyes GBaSes lin 51 G ya (gl doge ol )0 tlreald gz Sei!
Cuxoz ) M)B U"l 5] JJ.&’L:;.)}:D.\J: MIK)LSL;LJML’YL d.]a:l) k},J.)4.1d.s).uLS);\.\g_g.‘BL‘a;ul ul)o.: cu’l);baM.C _\;.))fwbm ‘Dlidb.)a)
135 duasloes SIS ES Lo plas (gl il

SsSor calyd oy ol el s 9 g8 ol Jibs By 5113 (s Tzl bl abye 55 1 2ed Sl Jlis! g il o
285 B gy 3590 (V0o g g Bomaylend) Tsanb lele i bl 5 Tojles gl (oo ek S s 805 18 b)) 290 (590
Gl by sl e Glsisas iyl 8 SN 5 Cony 350 iy GHS B (igeil 4 bgipe Sladl 13 & 55 Jao Jlaz eadllas (>
oy 38lg7 pae Jdd oS lolegd Juo du g cunl oid dlpiiiy (VAA) s )ye8 by oS (lole SO Jue Sl wilyle oS (Y JSS) W
2 ool s 3ySkas 51 lhaabol sl ol 2 ogMe (VI (e 5 (Jlgio o) Slal dnsgs plSimdgs (St pas padls £ pSsle
TSete ko {5k S il sz Jold ald cnl ad ey (BILA) (gl p15 bl g2 2s S35 ko ccilie (slaog S (e
(Vo VP donlding: 5 Siiigy) 252 "Ml 55k 5

! zero originality list (ZOL) 6 Configural invariance
2 Construct validity 7 Metric invariance

3 Confirmatory Factor Analysis (CFA) 8 Scalar invariance

4 Asparouhov & Muthén 9 Putnick & Bornstein

5 Measurement invariance

f¥ YA-O0 (V) ) V¥ . oy (Sl iinw ols o




o) Ked g ailsd 5 5,51

Julodi g 452 (g

ol gty b odlitl T gg) (FeKan oyl liel b)) jglateds b plogl (Y-YVNRAA g 5 (ige) T udlil J5Ble 5 b o il
Sy R0t Slre lysar (VA0) @ligS) ligS Gl s 0 4B oy “lgdSe Bl s 5 Telis ) Wl oy (a3l 50
a5, )8 2l 3,90 Jloys s 57 5ol S (05 (nSS il e alinyej Sled b s 4y Lol g oo w93 SsSan hoxis
a5 sty L2l g e 5 yped 4 VRAY g, ¥+ VF ) Sad 5 " latlS ¥+ VF 5l 52 ol 7410 ¥ 5 o 5) e
cwlie 03l laieds (V220 lgacSe) MUgacSo Kol o s ¢ Jslio 5o (Vo VA M (i) 5,5 oo 5,8 ooliiw] 3550 (9,0 (Ssxed b 4>
TS VoY s g 5em) amde SN W16Vl (21 5 5380 e g Sl 01 Sl gl S S Sld b iz g 9
5 dulra BN S 0505 sl (pizren g sl (ale ool oabanl Jae (slaadlge (dly 93 (sSed ol pd imgl cpl 2 (V)Y
(VoYY 2 gy) 855 plnl TSl (g1l atas § R ugiaaliyy o5 5l oolizal b luslras S 25

oRRgR sl

VS 9V SS polie unload ()15 ) Jgia ) iy (S gl a5t ddlhe (b b o S as Ll g (g (Stuen ol
Mllly 5 35l)5) 391 spate bailge cpl sl Joy Loy @i lsices 13 teel 0331 Y/ow ) 35S laglsic linl adlgo 3> boadlg plos sl
Sl SYolee (gilo Jio adgyhe &S 0 pateniz mjg 9 Jlop 2 Cunl (e baglsie gliil adle me5 (39 oy pae Jb nl b (V2 VF
L3yle () 3y L 1) o peiie M 090 Jloy pas a5 05 b3yl L3 )le gesl 5l edlatul b o pustenis 39 Jloy cgycpl) il HS Bl el
aity calus 5359 (o)l Vol (gilw s (sl 3 (ills cpl b dlge jd (P <e/0) AAYY thajlo  SusS P <+/++) FAA/YD
(VARF Tk g 1ygile) €85 1,5 eolial 3,90 ) pibads

1 Mplus 12 Hayes & Coutts
2 Muthén & Muthén 13 McNeish

3 Internal consistency 14 Psych

4 Cronbach’s Alpha coefficient 15 Revelle

5 McDonald’s Omega coefficient
6 Tau-equivalence
7 Crutzen & Peters

16 Kurtosis
17 Skewness
18 Gravetter and Wallnau

8 Dunn 19 Multivariate normality
9 Geldhof 20 Mardia’s test
10 Raykov 21 Robust Maximum Likelihood (MLR) estimator

11 Bandalos

YA-00:(1) Y YF ¥ . sy Flgy o s dlxo

22 Satorra & Bentler

fo




T3 b (ansSS Cudis

V g
Wadlio (Siwsod culpd 5 (ipog Sbadls
5 o ¥ ¥ Y \ R
) S
\ o5 adlol LY
y < JyyE N b .Y
\ -[yye Nitas o[yye bge glyal ¥
) oy VAnie AT AN pEimdg; (s S pae O
) -Jysee -[YA -[pyee 1N -[ayee dllagl .7
WIYA /04 W/ AN YY/04 Y/e0 Sle
AR Y/av Y/ov ya/va /A BIVA 58kl Gl 5l
—+Iv¥ — /o) YINY Y AV - /vy S
-/va A EITY AT -I5Y -IyY S hiS

fee N 5l S aw )d sloline **
glsie glply plinsg) (S aomt pas Gl (Siuran j> cidg jbline +/+ 0V I 56 aw ) (Stusod culys plos V Joio @l 3o
s et g0 opl ole \ula$ OS5 s G (glyat jo aS s (/AV) YUl Gllesi] g Jlw (a3 ls 93 e (Siuen (53 gou)l

2855 )18 Dbl y90 y8 B S Il (s gl aed ol (als e Sl Ul Cmen ) B il T 9iSe Sl aalllas it 4,
(V0% O Sl) Ty slas Slaje (Sle iy (Ve & kin) T slaalin (3jlp (aSls Tes (B ojlel 1) o ilie 35l (slaasls
2 ey Jao 230 0L ¥ Joax VA Gl 5 50) 3l oxlo Bl jgdone (nSils ady 9 (VAVY iyl 5 SB) "yl = ST a3l
o1 )85 35 p %y 59y 2 Jitwe (510 Jlole i 5 aons ol tusl 03,5 S )y sla b 4 Cend sy B3l dapadls plos
Sloadls )3 o5 ssb 4 quitad oz 5 pow Jao sloadls 13V (Bl 0k (£95 10LS o sy oo sl 4 B gl 0 Sodigel ol
o ple by Jao slaa o 5l &S Cand S5 4 o5V (o]0 1) oy sllas Slaye (uSile ddyy 9 (Vo 0) b = ST (Vo 0) lauslio (33l
b Blo p )8 g3 Egaze & bgrpe Jilos (135 5l polaa Jae S 4 cg) ol 3l toag8 Mute me o)l Jae dtind slo puite uilylosS

vV Jse
) gladde il glaasls
SRMR RMSEA TLI CFI X'/df df X" sluss J2e oy
o/-¥ AN AT A YIAN o /¥ \ \
o/-¥ -I\Y -IA A FIvY \f /0. Y Y BsA
o/-¥ -[-A -2 AV Y/¥- \f a/5y Y ¥
- - - - - - - Y ¥
o[58 -I\Y -Ivy /A Y/ay o VE/AY \ )
o[58 WA\ -1y +[AA Y/ \f ¥/ Y Y A
o5 AR I A\ YIvD ¥ PVARY Y ¥
- - - - - - - Y ¥
ofoxy ooYA -/aay ALY (A%< o O/ ) )
ofovy o/-0- AV AN\ VYA ¥ oY \ Y B
R ofees Voeoe Voo -foy ¥ Y/-A Y Y
NAYS ofoee V/eoo Voo -Iys ¥ y/-a Y ¥
! linear regression analysis 7 Steiger
2 Latent structure 8 Tucker-Lewis Index (TLI)
3 Chi_Square statistic 9 Standardized Root Mean Square Residual (SRMR)
4 Comparative Fit Index (CFI) 10 Qverfitting
5 Bentler 11 Positive definite

6 Root mean square error of approximation (RMSEA)

\id YA-O0 (V) ) V¥ . oy (Sl iinw ols o




o) Ked g ailsd 5 5,51

oo 03 8 185 il 0 2 gl 31 el amd o Lt pows S0 3 ) g0l slmadlie 5 Jolse o (g L Ll (7 JSU5) s 13500
4 pBing) (65 ple g aglyie el50l cmizmon oo s Gl g 5l eloe (it 3 1y (+/AD) Loy 5 (+5Y) bl (-/2Y)
(+1V7) GUail 5 35155 o 558 rilo)losS ol (siomo S oo oo Glbail Jolo sl (i a2 YR g+ /YY) S5 slooniS i stes (s

o

Lag)gs gl e

S pe

S S

Y).”aa.?
Pow J._\A e )1394.3

TSl 5 TSt g Sy slasbyy 4 ol s pSeilul 504l (B g A) (silse £33 93 5 pow Jue 3,Shes (gilen oy sl
Joe ol amd e LS oy 3l epyd 93 ele Ll (B3 sl b cguin) Sy cpdilpe & dmd e LB Y Jouo 285 )15 i
OBy g )b 93 o lele sl gl cudgazme b 5 Supte iy S 485 0 bghler e dwglie 3 plie plgisa

b el (61255555 Ll (ASRMRS -/+¥ ARMSEAS./-\8 ACFT <-+/+1) g7 ovlio silys odima s (=Y E0n) el lons

(ACFI>=-/3) slys olts (o9 (b3l b e 5l (e codgime Jloc]

¥ g
£ 9 Siled oon @l

ASRMR ARMSEA ACFI SRMR RMSEA TLI CFI X2 (df) Jse
- - - -I¥ -[-08 -Javy < /A Weg (A) v
A A ooy 1% -5 -[ags <[AAY VEIYY (W) S yio
oee¥ AN oeey o-0e -[-0v -1avy -[AAY VABY (V) ISl

el 5 ¢linsS Wl capd 08 99 Eg0me gl Jolo sl oo i (F Jgix) 3 93 oo cimam s Bg A o8 95 (590 (isSam el
il SalsEl < AD 4 B s )35 oI5 g3y Kl g Wl ol 55 A 3 )3 (VARE £ oyl g JUgi) ol s b5 atels )3 g </ L
Candds +[OA Kol o g +/FY W Gy )8 95 Egeme p 3l Jole (sly .l B gy 13 595 (SoRed dzg5 b5 dgugy odimdylis ol
4 il o B p s 5> ing (1Y) sdatd s o 5l Sl capd 93 g 55 A g )3l ole cal b 90 (Seen euima L oS ol
JS a8 (i Wl oy ey 93 Egommo 3.5 1,8 Cogllas grbaw 5 yliseans Lol sl coms gugo oaimd Lt a8 azly iols3) /5 o +/OA
95 ey 4 Kal g W Colps A p by il (asls ool sl 5V g Jgd B 59> (SeSen oximdylis 48 34 +/AY Kl oy g +/V)

A3 o i 1y Slaslre oled e )3 (5953 (SoKed paws (YL a5 S8l (asl8l /A g « /YA & colps opl B pyd po Lol caings +/A-

¥ Jo>

@l Jre (9903 (F9Ser il

B A £ 9> Egoe Jole
(Kal) Wi (Kel) WI (Kel) WI
(+1A0) +/Ad (+15Y) 15 (+1v0) < /v &ooly
(+/5%) +JoA (+/ov) +/¥D (+/on) /Y sl
(+/A¥) +IVa (+/A%) +/ (+/AY) +I¥ S Lasle

1 Measurement invariance
2 Configural invariance
3 Metric invariance

YA-00:(1) Y YF ¥ . sy Flgy o s dlxo

4 Scalar invariance
5 Chen
6 Nunnally & Bernstein

fv




T3 b (ansSS Cudis

(5 5 i 9 o
B 93 b ol g ewiidly (Slnl Camex 3 G e lagusly Caw e (995 4 & (VF1F) )0 5 65 (6T gy Sluiel )
sl (By A clop ) g 396 188 (905l (5290 s (60005 0905 (5 Jliiel g 03l (gl gy s 1 plol Lol
) Camoz 3 al o3 )55 Mallinn (slagimgy 3 45 S (gamg> Lo LT o Gl ol 0 ool 32 5 flpl Sy Cumor

o b Gl e 3

ol ok calid (S Wl ce 4 392 93 0l Glee (558 Jl dlatly Sl olgS Bllasl 5 (Jlw (a3L5 93 (o (Sturad (o) eSS o6 5
P Jols Jao a5 oy ol a5 ol e (S (gaessS) Jelod aomi 500 (g9 31V () San 5 295) Bl JS00S 4 pas s 9o
|y ok 155 sloody) 315 Jows ol o 5L 5 3l (60 p03 Sl & gise |y slbarmd ) L4 s |y el 31 s AT
oyes I3l Ll g gy Wl (53,08 Jlanl b i laor) 1y sy ) on) o 55 lise pdybllasl g 1S o (5 pSojlul
0 Iz SCaBlIS LS ypn5] il s lasbons 311y Gkl L (VAAE) L 5 iy Slaidiss b guad lgicse 1 5l olyad (5 pincillns
sl 03938135 986 il Cmar o o (IS

> 4 poge Jae 35 csimgd i (s ) D)1 (650 ST e 4 sl smgd Jao a0l (LS A e i) sl e dnlie
role VN (Ko 5 Toalo) (pomen Slalllae (laaidl B 00,5 Gl les Je plgisar de Jae S0 & Cos el plod (5
Jole p3 ob plKindg) (S pas adge md oo LIS &S (YIY (g V0V (e g g )5 VY ()lSan 5 pg)S VWA () Sen
Uil Jele o s plSindgj (5 pS 4 pas Al Sl (imgh 3)90 Cume y3 483D (s adlllas (pl )15 529 LI Jale )3 o 5 S
O 988 el 5l (S )3 (550 5 p9d Je) 33,5 e ol gl ole  adlhe cul S J1 &S plaie izpan ) Sk
PlSin35 (6 S onsts pi ccgdnigd o 45 (VYY) lSam 5 8T g (V+IA) ol 5 Jlsto s (6loatly L sl guuod dosts o) 3533 L3l
wlly Jale L byl )3 008 ab ales Jao st |y alygly Jole 2 ol 5 w5 sy gl Jole 2 lasie gl3nl g by | olyan
(Y5 S VM T pguanols 5 ylaosd) )13 K055 b (55 alaly ey g0 ol |y g pleal sle <5 o ol g Moo &8 s s (sl
b ity Jole ol 1060889 558l g i) At 555 1 6 yiahr ol 51 Ygama A o A5 o] (35 a5 48 (oLl il o ogdle
(VAVF £, b (slacmbge gg) 2 ) &l gl p a5 ol 2 & sl by ol 5 e slagusl 31 (S

RIS ol 4y sl g ISty wiile (e BUS a0 15007 (LB Jelse a4 cal (Sae Gl Jule L plSinag) (g pS e pas bL3)
390 b g baglgie g5l 3 o Canl (S idie (Shag cstednd (ol 9 Sz Loal o ol o3 (Vo Ve 515 5 )bgl) Al Lasye
& JeoS5 4 Joo )3 Ml oo 45 39 o0 oanlie (3181 )3 Judn (Shy cnl ol Aibogplonl 3 Sy g o pikis ol (pl oS Conl 5l
g wased o s clbatunen o ;5 a5 15l oanl Sldllas 45 (gt by wyp @ 5l Slbls,) cpl (Jls ol b kS Coglie )8 sl Lol
635 GacSS ) 1Sl 5 S (oS 3] Laungs 013 L) (slmodls 51 550 o3litl 4 Wlgi e oM iz g iy Jile g3 i Sloen
J sise Glgie 1y ogal slapyd HBASS i (g cnl 3 4Kl @ a5 S wal B 1) oo 93 Clyed ] 03litl b ¢ pous Julos p (tine
FroSS 13 syl S g 05l sdngy ol 3 WSS s &) Cand &35 blial Gl ilesS eSS i (2l b
35S g yol (pl 31y (Voo %) S 9 (g ol @l gl e I (s lgicoe 1 sl ap 3

OrSle sy g uds) = ST Ga3ls 93 2 (3iln o pasli plad 13 A p )b oS dmd o LS £)3 93 53 pows Jie (B3l slaas s Auglie
ol il (sla Sl oles 53 S M8 uolis gy (50,Skae LB o i > ol Joygi e 5B il s (sl e
pio 93 o oS CESaes e I 0,5 10 1y i gy 5> lale Jlblo ()5 5lo (5122 Sy (Solen owa S L) (e 3 sl 038
o3zl Jole Jlslos Julot g wyy (slp pyd 93 52 3l g o ol (s mgd Hldlo) A8 o (65030l |y CudMS ojl 5l golite ,liS b g0l
93 5 Jalge g lagn] oo dlasly )05 48 3l Lt S pte (6l oy 2 Crian sl ol )8 93 yb )3 Lo opl &S iy luebl g 5,8
SOl Jso L5 S o ol 1y il (sloog S L 331 3> lyls oy plitnds pyd 53 o 5l nlitel S S ggbgo ol el Jolas
Fodlod (il 8 90 o S pShe b pl Ol el muiiiss duwlio 4y 4lg5 sod 1V 405 b £y 93 Ml (gyled (Jl> cpl bl s
08 S )] clabisel i) o iseilm 9 oseiliter ilge slopp Blsis B g A p s 93 5l g Sl (VLS5 Cumex
(VN bty 9 Siigy) €85

1 Schober 5 Kirton

2 Hahm 6 Conative factors
3 Heausler & Thompson 7 Lubart & Zenasni
4 Safter

fA YA-O0 (V) ) V¥ . oy (Sl iinw ols o




o) Ked g ailsd 5 5,51

29 4 st il g pge Jho slagasls 3 0SS (il (5 LS oS sy Jai a Bpjd 3l e pasls (e 5
Jotidio bpadls (pl dw p dssloxe Jgoy8 b Jols o) slad Claye (360ke a5 el = ST slunlio (310 sapasli 3 ofg
Py slodygly o sl wlam g o5 ol (ol dmyd 4 Jae 5 g3 S polie ST {(ooljl dnyd g 93 3 Juslis) 55yl yzel b 5l ol
s Slaye Sike ady) (a3LE 9V Ll 58 e = ST 5 laalie (3]l slaadls W 9500 sho (555,60 el s Jobb B
sl B pjd el pos Jio 05 Sl G352 51 (Sl polie cul Jpa> a3 (Vo8 TSV 50) 3550 pho il

Pl 29500 @) b 35290 (sladsins 5 (pdyg B S (90]] H3L) (S j50] (sla o)) &8 55 Lo & (Sl gl Jgux
s il 1S5 5l (S (el y90]] 45 KIS o ob Ll ol IS o S 5 B sl Sy B 3 ]y mdjlatel (sl sl
Jalos ko) igllasl Jole gl Sl (glo gy a8 Jloj (i cunl 038y Caunyd 0yl (1538 () Add oo Ll dgn g0 ludl 5 Lidghy opl gl oS
o @ LIS 20 5 45 35 oe Slaity Limgd ol (cloaly Lolul o 10 VR8N pBMS o (5lys) el o o0litol (o] (sladilge
S U8 o wrl b 59wy 928 E e s ISl 3,80, nl 45 i bl eSte ]y (smgd L oS 293 35T (mjlitel Gzl g5l
4 3L a8k b ool dngs jlital S 4 olitod B b Byo bl sl 215 o s cpl 4 25 Colas B drng (oS slaai
L (FYe ) Kad 52 oYY (e 5 T 5265 YoYY ¢S 5 " YIS) Sg Sinlon 3o dnsi 5 Mshs a0l b 45 1l (laiss
3 e o> 5 hy9n Sl 09oil ol Slhed Sl Wl I Cusls IS pobo 4y g labeo linye <ol e csangd (3jlitel gl S
ol 0503 93 51 ¢ IS jlitel S jloolazal jyogMe b gl @y ol Ringgy 4 55 e oy 5 il ST ¥ TR0 3) A eolitd cBS 35
S 8 oy g Galesl 250 Al e 25 P Laly g e e il e S o0litl (Bl 5 (g5 Jole) 3

505l 5 LS 3,Skas 4 BN S 5 00 110 S+ JAF b +JAw K] sl Jloy55 1 55U Slitel 1 B LIS Lasls oS oy Lt gl
29 45 1l )3 b lgie & (el g (sl pulus (slaoly) b 43S dmgly Blinl 51) oIS e ol Sl camd o i )
wily (-5 b /0¥ Sal) 3ol 4y G ( /AD b +/5Y S0l) (g pgl Jole el dnss BB 35l cysizmad (¥OA KK ypm 5 3s5)
s 5 5o, B s B (e & olsie 4 Ll Gl Jale Sl 2)50 0 (Y2 VA) oy 5 08 (slayline olsl 2 2352 (siad)
Jole sl 5588 sltsl ks st b gm0 Je oz 3l 0590 4 53 45 3l lgsan (VoYY T ) adllas b lnaly oyl 25 485
A B e o0t Ug A ey ) cunlial cpp 93 pgemmo (gl bawgio g )3 ol 1y ol slite] aien sl 03,5 G5)I5S ()gl58
Siend 638l it (6ol (glad 5| 6 5VL dys ol e ol 1y 08 blas] b sUasl e 5 o3lisel plSin oyl pliy 5,5
255 )8 3590 o] Slillas )3 Wl o s (3Ll (b s 53 5 9 40 o0 s | ole ol Fiomly slitel clbail 5, nadlge
(S o sy siliel £ 1) olidio siile) (030l (3jlel gy S g 03,8 o)Ll by )3 (Diluwe i 4 (V+18) VS0 3, sl il
o asls wlg o 0an] Sldlae g (553880 p0 alisce sla gy 4 (45565 (sla oblyy Lo lp Blg oo gl K &8 builjl age3l 1,
(5 5 ©lpes a5 am3 o Ut sl o) gl Egecme ) St dgne | il Jele jlite] Canl (10 & ST (g 1y (65503 09l (235ikel
it Gl ol Slyad 51 Sasbio odlizul sl (5ysl55 Jole Slped cizmon 5 iy (303l Sl a0

b Sl o 5so8 sliel cdomts )3 sl ¥ dids g oadosalie il o jieS M 5 yrdn ¢8> gliae 4 B s 5V jlael 05 (g ]
Sl eslizl YL Slzel s & el ogdle (F-YF (5hlSam 5 it ¥oNF oo Kad 5 "7 1aK) 035 okt | siadlgs 31,31 g VL gl
o 2990 S0l e L) e Cosl (Sae aly Jlitel 1) 09500 dpogi olusisl sla )] wile slus Blanl g Jimgly ol B g
oo e 3 g 1y A8 oS cul (VF) pliSan 5 T Smgly glis b obas )5 gy cnl 0 B b el (pgeyie o5 ooy )
5 8T olitel & (yrizman 531> Cod (Jlto ) ) S o) o] (655 Wigad & 1y (glgo p % 93 Lzl 55 Coglis (V+1A) Silajguw g 5S in S
ok 48,8 M8 i (gl sy 51 &S sl ol (618 s05 sliso Aty ALBIS 1 Cglis ) Slyise &S (5)5ad ole (Y+T¥) o San
2 s 0b o Lno cul 42009 B p 3 51 53390 A p )5 (cly G 18 (slagioly syt (slacuspd )3 oadolm] s &8 il o el
hlen g 613,506,081 imgn 4 sl b g alie )b 4 el o SV Hliel Colps 4 Sammiume (5)1050,05 11 g 0340 5530 A p b
S5 oy £ ol VL sl calpd S lsie B psd )3 (Sl G 8 lageely cus el g 3,8kes 4 s (1F-Y)

1 Noncentrality parameter 8 Hardly acceptable

2 Mulaik 9 Rejectable

3 Callahan 10 Rasch Measurement Theory (RMT)
4Gubbins 1Yoruk

SLee 12 Observed and true score

6 Treffinger 13 McBee

7Cohen & Swerdlik 14 Peters

YA-00:(1) Y YF ¥ . sy Flgy o s dlxo f4




T3 b (ansSS Cudis

Sturad gl ) 313 S (ol 5 Jw) 515l bole 4ol 93 o "(SSE 2g) 3929 pie 4 g0 |y 28 9 slitel olis S i
35998 VAV e o NS XY (o) o T oYY 8T) ol oasaislidy gl (s pivcdlas g cllol Il oaiiSosgll 13 (YL
w5 Slyes (355l Cawd @ sl Tord canzen mesd &S 345 0 odnlie Sloj cdél g (Yo oA gl DAVA Glgmgn KoV ), Kan 4
Y edls Gla Lol ol gl laalie a5 5,8 Slolis uiyg5 90j (Sl astad ;0 |y adltase cpl (VYY) BT 505 0 oolitnl sdimdgwly
el cnl g pioe I 25 1y ol oo wlidios St ol 45315 jlatias (YAVY) (gedy58 )8 Qlial dise ool 1 plgiee JS iy
Os Sy ohSdagh By ol sl gphlhal b ol y Jo o TSBL (b Stuen I g5 Bpo cul (Sos
Sl 5 JJsram) 3)ISs e 5L 1SNy 1S (laigeil slaatls (S 2y 2 ol (Koo o patls 503 5 S oo (olo Stuan
il 3 (Vo7T) S g 8T Jlo ol b Y =YY co)lSam g 8T) 018 olyat 5355 b 1y Sl o Uyl plas (giodgus 45 (s b (VAVA
O g2y pie b gz oS Wi oLl ciyg G SE (pgeil (598 e slaadls (Stuses olpo slagumyle sy p 25
o3 s o adls sl oo el S5 51 53305 By (V-77) i 6533 ST o oal b3 (55505 3 ol (23l 3 (sl Ko
A b)) i (-IVY) B a5 s 5 o] Stumen adllas (5] )3 oS jsbilan isl azdls Yl Sturad clol 5w o 250 5YL
S s e ol s 1y p38 93 Jliel j3 glds 5l isy g5 e 45 54y (+/¥F)

Aole 4&‘@1&@ bs)f A8l 9 04U J&A‘U (o uf).m gi) ul..f)l{ )l W) D)9 4)94.) a5 Cawl U’l dalllas ‘JJ‘ L;ll.o.a>l dlmw.)}.\bm )l K.é'i"
2945 50 iy ¢ sixiuo &Sy Cpl HUSH lo 53 (U5 05 Hhuus (Slelyd A dn g b puiored Gl [00 015 g ped b Jeliio ¢ )bgzeiily jl (gleiged
5500 sl g,y 3l edlaiel pae 4 g5 o gl oyl (slacedgize 05 50,8 Ll Cumin le ying (il b (glses (sdm ldlllas p> oS
59 093] ol 42 81V WY (uddgd) 5l 000 loj Jsb 5o )13l i s (sl 42 48 5,8 o)Ll gl gl Jlizel ilo jluzel o
0933l ogedl bl (g 1 S5 % 93 (o el pSile dunliie b lgices 45 3D L i nl gl Lol funl aBbanugs p )
Jiols lsalol 3oyl ol 5l 5 md Lial53l bigel (cladaliy (isu sl ol pas Slllae j5 1) )8 5l dsly ealil I el Xlg5
.L;),.fo)’l.ul sl sk L;Lolﬁp )A.»‘L 4y Cowl dldlo L;l)?l 5! gwb dlfm&f)b.&n L:J‘)A.; L_JI).MJJ &S dgud o

&35 ol

I piomen g Wdgel Sl Giagh ol 33 & ixio &8 5 bl S pe p e QUSHI plas il e p)Y 353 dlie cpl Bty
gl Jos a1y 13,8 5 St JloS a2l (6 Sam 1S s (61080 p05 53 45 pgpdant Mol 5 laely SLBT g j000 Mol piss @S 1S oo
M Slaae

OleMbl aS 155" pand j5 o SKuidg s 9 13,8 pMel ) 395 8 jliio coliglisy py8 3,8 3 b azdly joas Bados opl 40 oS (g0l,8) olos
A dlgd (IS il e Cygo 4 dalllas !l ol
Sb ol

ol oats 8l Jlo Cules dgS b g 030 N g oigs  bles lie Ll 5 imgh 4l g Jbo wlio ples

ol 8 gl pod odinan o5 Camnl dtibly Cudled Lasaaly Sliawl lgie 4y Jgtuane 0diam g5 sl 04 gl ySetanl iyl a8 ol )L 5l Wllids oy
ool (gyglaan 11,3 (plojls o plsie 4 piloz odisi g abipbly solie Blsis 4 pow odiungs Cusl 039 asbplbl ol (g ymo 9 22
Sl 03,5 Sinlor
&be 5,

D)l m8lie o)l 43sS b 45 W)y oo pMel By

Xl

3 9 G e slagunl Canypd T b AtuolgSim b 1B (ol Cawd (3) 7 «oobld g .z ) (6398 Mhauiil cdimw @By 6]

1 Discriminant validity 3Summative aggregation
2(Clark & Mirels 4 Artifactual correlation
5 Michael

O YA-08 (V) Y VP ¥ . g yi Silgy iomm ols dme




o) Ked g ailsd 5 5,51

5 sl 5255 b Mo B 9 ¥ Sliard iy (8255 CBUS (5 yqmsige B9 LBigel L sy (WAF) 5w s (i 5 L Vgl
AAAY (VAN (o pole) (o]

ul):l u‘i“")" P?lc oKl BT 4:)]0) L)"L"’l)J u&.‘u)} 4)[4 P?lf‘ Jul.wl ;MBM> Iy (\Y"\\c) £ 4.)‘)1 4>|9> 9 ) ‘u.,l){,w “z ‘9JL.09‘ u;bb
MYV (V)AL S pale 10 sl (clodaly ingy — ale dolialog

Copdo 5 sty -Hbomiily GMs K& 3lilyd claadlie p cudMS iigel 1l (VAN .z c)uiSanl 5 & )g¥o el ¢ dan i co) g o BB yn
SN0V (V)Y ¢ ijpel

il g7 S S el sl i 5503 G g S yimics (VN b st 3 -0 5 (551 5 g
(i Sk ol (s ]S ol lgy Ayl owlis) S

9ol bl g b ia g (oole oyl 590l 4D o cadMS 5,5, dunlie L(TAV) | (o3 § ) cghomte v w ¢ prodd oD ¢ Slne>
IVA=Y 0 (V)Y o ol pole j0 cuddMs 5 S0/ . sy CudIS

il U sl iy GBS gt 0] 4] s leody Lilio] (VE2Y) g sl g g o Sy (681 e ) g2 Aol
s e oK gt (ol 8] (i) 4sbbl

AN oY) 5 s ldpgle (clool 3D g0l obylmia (VWAY) dobold ¢ y5g,8,L (axio g Lo jdues ¢ ol

pole 2 Sisel (clodsl) gl — pale dolinlogd B8 oy f5 NSy uiygh GMS S (pgesl 136 (VYAF) g e B 5w s ST
SV (B A Ky

pole g (oliilyy ol a5 GBliwymd Gl (w3 (g CaBME (yg0il (abjlin g (gl olel (s (IYAY) o s ragie 5 -0 sl
SAXY (VA (i

i)l s os aseil oolel ) ileme el (Shb By uwge Olee w3l puyp (VFY) D (IS 3l g 5 g (Sl
NTYVE (O oM o colellian (oo

VAN (V) Ve oled iy gy ol 2 g B A b g9l el (6135005 53 (6530 (VF ) LS g e sms
W/y d)'i} ),<b u}"')/’g“’)b e d)/.Lfo)w d[‘b/ u[{)}{ u/_?)/ﬁ w}.?:..«u (\\"Y) rd ‘Ls.)lj C..B 9 ¥ ‘dal>.))) d)..sl 0 ‘dw
g Ao oS ¢ s i)l lgy ddyl ol S el bl
o] 5368 CudMS g (S > Ay (Blidpe 0B 5l awe (sdie; iy (V1) oS e el g ) Sl (i e p o ol
References

Abedi, . (2002). A latent-variable modeling approach to assessing reliability and validity of a
creativity instrument. Creativity Research Journal, 14(2), 267-276.

Acar, S, Lee, L. E., & Scherer, R. (2024). A reliability generalization of the Torrance Tests of
Creative Thinking-Figural. European Journal of Psychological Assessment, 40(5), 396-411

Adair, W. L., & Xiong, T. X. (2018). How Chinese and Caucasian Canadians conceptualize
creativity: The mediating role of uncertainty avoidance. Journal of Cross-Cultural
Psychology, 49(3), 223-238.

Aghdasi, M. T., Fathirezaie, Z. and Abbaspour, K. (2021). The Effect of Environmental Contexts
from Ecological Perspective on Motor Development and Creativity of Children. The Journal of
New Thoughts on Education, 17(2), 249-273. [Perstion]

Aranguren, M. (2014). Validez de constructo del Test de Pensamiento Creativo de Torrance

en una muestra de jovenes argentinos. Anuario de Psicologia/The UB Journal of Psychology,
44(1), 55-70. Retrieved from.

Babaei Osalou, H., Sohrabi, Z.,, & Khajehazad, M. (2015). Creativity analysis in faculties of
biomedical courses according to Torrance creativity theory: Iran University of Medical
Sciences. Education Strategy in Medical Sciences, 8(3), 137-143. [Perstion]

YA-O0 (V) Y V¥ . o5 (sl icmim sole dloxo o




Seargd b (GonsT cuis

Baer, ], & McKool, S. S. (2009). Assessing creativity using the consensual assessment
technique. In C. S. Schreiner (Ed.), Handbook of research on assessment technologies,
methods, and applications in higher education (pp. 65-77).

Bandalos, D. L. (2018). Measurement theory and applications for the social sciences. Guilford
Press.

Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological Bulletin,
107(2), 238-246.

Callahan, C. M., Azano, A, Park, S., Brodersen, A. V., Caughey, M., & Dmitrieva, S. (2022).
Consequences of implementing curricular-aligned strategies for identifying rural gifted
students. Gifted Child Quarterly, 66(4), 243-265.

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance.
Structural Equation Modeling: A Multidisciplinary Journal, 14(3), 464-504.

Clapham, M. M. (1998). Structure of Figural Forms A and B of the Torrance Tests of Creative
Thinking. Educational and Psychological Measurement, 58(2), 275-283.

Clark, P. M,, & Mirels, H. L. (1970). Fluency as a pervasive element in the measurement of
creativity. Journal of Educational Measurement, 7(2), 83-86.

Cohen, R.]., & Swerdlik, M. E. (2018). Psychological testing and assessment: An introduction to
tests and measurement (9th ed.). McGraw-Hill Education.

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika,
16(3), 297-334.

Crutzen, R., & Peters, G.]. Y. (2015). Scale quality: Alpha is an inadequate estimate and factor-
analytic evidence is needed first of all. Health Psychology Review, 11(3), 242-247.

Daemi, H., & Moghimi Barforoush, F. (2004). Normalization of the Creativity Test. Advances in
Cognitive Science, 6(3-4), 1-8. [Perstion]

Daneshmand Kaftaroudi, A. H., Akbari Zardkhaneh, S. & Fathabadi, ]. (2024). Preliminary

standardization of the Torrance Figural Creativity Test for Iranian youth (Master’s thesis,
Shahid Beheshti University). [Persian]

DeVellis, R. F. (2017). Scale development: Theory and applications (4th ed.). Sage.

Dunn, T. ., Baguley, T., & Brunsden, V. (2014). From alpha to omega: A practical solution to
the pervasive problem of internal consistency estimation. British Journal of Psychology,
105(3), 399-412.

Forthmann, B., Szardenings, C., & Holling, H. (2020). Understanding the confounding effect of
fluency in divergent thinking scores: Revisiting average scores to quantify artifactual
correlation. Psychology of Aesthetics, Creativity, and the Arts, 14(1), 94-112.

Frasier, M. M. (1990). Torrance verbal and figural tests: Measuring general creative thinking
processes. Paper presented at the Annual Meeting of the American Educational Research
Association, San Francisco, CA.

Geldhof, G. ]J., Preacher, K. ]., & Zyphur, M. ]. (2014). Reliability estimation in a multilevel
confirmatory factor analysis framework. Psychological Methods, 19(1), 72-91.

Gravetter, F. ]., & Wallnau, L. B. (2014). Essentials of statistics for the behavioral sciences (8th
ed.). Wadsworth.

Gubbins, E. ]., Siegle, D., Ottone-Cross, K., McCoach, D. B., Langley, S. D., Callahan, C. M,,
Brodersen, A. V., & Caughey, M. (2021). Identifying and serving gifted and talented
students: Are identification and services connected? Gifted Child Quarterly, 65(2),115-131.

Hahm, |, Kim, K. K,, & Park, S. H. (2019). Cortical correlates of creative thinking assessed by
the figural Torrance Test of Creative Thinking. Neuroreport, 30(18), 1289-1293.

oy YA-00 (V) Y V¥ L w5 Slgy iosuw sole alose



o) Ked g ailsd 5 5,51

Hamidi, F,, Shahmir, S., Mohammadi, N., & Dehnavi, E. (2016). Comparing creativity approach
between normal schools and vocational schools based on the Torrance Creativity Test.

Innovation Creativity in Human Science, 2 (3), 205-2018. [Perstion]

Hayes, A. F., & Coutts, J. ]. (2020). Use omega rather than Cronbach’s alpha for estimating
reliability. But.... Communication Methods and Measures, 14(1), 1-24.

Heausler, N. L., & Thompson, B. (1988). Structure of the Torrance Tests of Creative Thinking.
Educational and Psychological Measurement, 48(2), 463-468.

Hébert, T. P., Cramond, B., Neumeister, K. L. S., Millar, G., & Silvian, A. F. (2002). Paul Torrance:
His life, accomplishments, and legacy. The National Research Center on the Gifted and
Talented (NRC/GT).

Hocevar, D., & Michael, W. B. (1979). The effects of scoring formulas on the discriminant
validity of tests of divergent thinking. Educational and Psychological Measurement, 39(4),
917-921.

Huy, L. T., & Bentler, P. M. (1998). Fit indices in covariance structure modeling: Sensitivity to
underparameterized model misspecification. Psychological Methods, 3(4), 424-453.

Humble, S., Dixon, P., & Mpofu, E. (2018). Factor structure of the Torrance Tests of Creative
Thinking Figural Form A in Kiswahili-speaking children: Multidimensionality and
influences on creative behavior. Thinking Skills and Creativity, 27, 33-44.

Kaufman, J. C, Lee, |, Baer, ], & Lee, S. (2007). Captions, consistency, creativity, and the
consensual assessment technique: New evidence of reliability. Thinking Skills and
Creativity, 2(2), 96-106.

Kim, K. H. (2006a). Can we trust creativity tests? A review of the Torrance Tests of Creative
Thinking (TTCT). Creativity Research Journal, 18(1), 3-14.

Kim, K. H. (2006b). Is creativity unidimensional or multidimensional? Analyses of the
Torrance Tests of Creative Thinking. Creativity Research Journal, 18(3), 251-260.

Kim, K. H. (2017). The Torrance Tests of Creative Thinking - Figural or Verbal: Which one
should we use? Creativity. Theories — Research - Applications, 4(2), 302-321.

Kim, K. H,, Cramond, B., & Bandalos, D. (2006). The latent structure and measurement
invariance of scores on the Torrance Tests of Creative Thinking-Figural. Educational and
Psychological Measurement, 66(3), 459-474.

Kirton, M. (1976). Adaptors and innovators: A description and measure. Journal of Applied
Psychology, 61(5), 622-629.

Krumm, G., Aran Filippetti, V., Lemos, V., Koval, ]., & Balabanian, C. (2016). Construct validity
and factorial invariance across sex of the Torrance Test of Creative Thinking—Figural Form
A in Spanish-speaking children. Thinking Skills and Creativity, 22, 180-189.

Krumm, G., Lemos, V., & Aran Filippetti, V. (2014). Factor structure of the Torrance Tests of
Creative Thinking Figural Form B in Spanish-speaking children: Measurement invariance
across gender. Creativity Research Journal, 26(1), 72-81.

Lee, L. E., Ottwein, ]. K., & Peters, S.]. (2021). Eight universal truths of identifying students for
advanced academic interventions. In J. L. VanTassel-Baska & A. Stambaugh (Eds.), Methods
and materials for teaching the gifted (pp. 61-79). Routledge.

Lee, L. E,, Rinn, A. N., & Rambo-Hernandez, K. E. (2024). What happens after nomination?
Evaluating the probability of gifted identification with the Torrance Test of Creative
Thinking. Gifted Child Quarterly, 68(2), 119-136.

Lubart, T., & Zenasni, F. (2010). A new look at creative giftedness. Gifted and Talented
International, 25(1), 53-57.

FA-00 :(V) ) V¥ . i g, (iomian sols dloxe

oy



Seargd b (GonsT cuis

McBee, M. T,, Peters, S. ]., & Miller, E. M. (2016). The impact of the nomination stage on gifted
program identification: A comprehensive psychometric analysis. Gifted Child Quarterly,
60(4), 258-278.

McDonald, R. P. (1999). Test theory: A unified treatment. Lawrence Erlbaum Associates.

McNeish, D. (2017). Thanks coefficient alpha, we’ll take it from here. Psychological Methods,
23(3),412-433.

Mulaik, S. A. (2009). Linear causal modeling with structural equations. Chapman and
Hall/CRC.

Muthén, L. K., & Muthén, B. 0. (1998-2021). Mplus user’s guide (8th ed.). Muthén & Muthén.

Nijstad, B. A,, De Dreu, C. K,, Rietzschel, E. F.,, & Baas, M. (2010). The dual pathway to creativity
model: Creative ideation as a function of flexibility and persistence. European Review of
Social Psychology, 21(1), 34-77.

Obalasi, A., & Hoseini-Nasab, S. D. (2015). Investigating the effect of Montessori teaching method
on the creativity of 4- and 5-year-old preschool children in Tabriz. Instrucation and Evaluation
(Educational Sciences), 7(28), 81-98. [Persion]

Peters, S. J., Stambaugh, T., Makel, M. C,, Lee, L. E., McBee, M. T., McCoach, D. B, & Johnson, K.
R. (2023). The CASA criteria for evaluating gifted and talented identification systems: Cost,
alignment, sensitivity, and access. Gifted Child Quarterly, 67(2), 137-150.

Pirkhaefi, A. R, Borjali, A., Delavar, A., & Eskandari, H. (2009). Investigating the effect of creativity
instruction on metacognition components of creative thinking among university students.
Journal of Educational Leadership & Administration, 3(2), 51-61. [Perstion]

Plucker, J. A, Qian, M., & Wang, S. (2011). Is originality in the eye of the beholder? Comparison
of scoring techniques in the assessment of divergent thinking. The Journal of Creative
Behavior, 45(1), 1-22.

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invariance conventions and reporting:
The state of the art and future directions for psychological research. Developmental Review,
41,71-90.

Raykov, T. (1997). Estimation of composite reliability for congeneric measures. Applied
Psychological Measurement, 21(2), 173-184.

Revelle, W. (2023). psych: Procedures for psychological, psychometric, and personality
research. Northwestern University.

Rezaei, S., & Manouchehri, M. (2008). The study of reliability, validity and normalization of
Torrance Creativity Test among Tehran high school teachers. Journal of Psychology and
Education, 38(3), 47-68. [Perstion]

Rezvani, A., & Baradaran Tavakoli, D. (2024). Effects of musical skill on creative design among
architecture students: Based on the Torrance Test and design evaluation. Islamic Art Studies,
21(53), 314-330. [Perstion]

Saeidi, A., & Shakiba, A. (2021). Review of Torrance Test of Creative Thinking Figural Form A
scoring in Iran. Rooyesh, 10(1), 109-120. [Perstion]

Said-Metwaly, S., Fernandez-Castilla, B., Kyndt, E., & Van den Noortgate, W. (2018). The factor
structure of the Figural Torrance Tests of Creative Thinking: A meta-confirmatory factor
analysis. Creativity Research Journal, 30(4), 352-360.

Samadi, N. Akbari Zardkhaneh, S., & Fathabadi, ]. (2023). Assessing children's creativity:
Adaptation of scoring procedures for the Persian version of the Torrance Test of Creative
Thinking (Master’s thesis, Shahid Beheshti University, Educational Psychology). [Persian]

Satorra, A., & Bentler, P. M. (1994). Corrections to test statistics and standard errors in
covariance structure analysis. In A. von Eye & C. C. Clogg (Eds.), Latent variable analysis:
Applications to developmental research (pp. 399-419). Sage.

of YA-00:(Y) Y VFF . G5 Jlgy omin ole dlne



o) Ked g ailsd 5 5,51

Schober, P., Boer, C., & Schwarte, L. A. (2018). Correlation coefficients: Appropriate use and
interpretation. Anesthesia & Analgesia, 126(5), 1763-1768.

Shao, Y., Zhang, C., Zhou, |, Gu, T., & Yuan, Y. (2019). How does culture shape creativity? A
mini-review. Frontiers in Psychology, 10, 1219.

Silvia, P. ]. (2008). Creativity and intelligence revisited: A latent variable analysis of Wallach
and Kogan (1965). Creativity Research Journal, 20(1), 34-39.

Steiger, J. H. (1990). Structural model evaluation and modification: An interval estimation
approach. Multivariate Behavioral Research, 25(2), 173-180.

Tavana, Z. Akbari Zardkhaneh, S., & Shahidi, Sh. (2022). Assessing adolescent creativity:
Adaptation of the scoring system for the Persian version of the Torrance Test of Creative Thinking
[Master’s thesis, Shahid Beheshti University, Educational Psychology program]. [Perstion]

Torrance, E. P. (1966). The Torrance Tests of Creative Thinking-Norms-Technical Manual
Research Edition-Verbal Tests, Forms A and B-Figural Tests, Forms A and B. (Research ed.).
Personnel Press.

Torrance, E. P. (1974). The Torrance Tests of Creative Thinking-Norms-Technical Manual
Research Edition-Verbal Tests, Forms A and B-Figural Tests, Forms A and B. Personnel
Press/Ginn and Copany.

Torrance, E. P. (1981). Empirical validation of criterion-referenced indicators of creative
ability through a longitudinal study. Creative Child and Adult Quarterly, 6(3), 136-140.

Torrance, E. P. (1998). The Torrance Tests of Creative Thinking norms—Technical manual
figural (streamlined) forms A & B. Scholastic Testing Service, Inc.

Torrance, E. P., & Ball, O. E. (1984). Torrance Tests of Creative Thinking Streamlined (Revised)
Manual, Figural A and B. Scholastic Testing Service.

Torrance, E. P., & Haensly, P. A. (2003). Assessment of creativity in children and adolescents.
In C. R. Reynolds & R. W. Kamphaus (Eds.), Handbook of psychological and educational
assessment of children: Intelligence, aptitude, and achievement (2nd ed., pp. 584-607).
Guilford Press.

Torrance, E. P., & Safter, H. T. (1999). Making the creative leap beyond: Revision of the search
for satori and creativity. Creative Education Foundation Press.

Treffinger, D. J. (2004). Research on creativity. In D. ]J. Treffinger (Ed.), Creativity and
giftedness (pp- 87-96). Corwin Press.

Tucker, L. R, & Lewis, C. (1973). A reliability coefficient for maximum likelihood factor
analysis. Psychometrika, 38(1), 1-10.

Xie, G., & Paik, Y. (2019). Cultural differences in creativity and innovation: Are Asian
employees truly less creative than Western employees? Asia Pacific Business Review, 25(1),
123-147.

Yoon, C. H. (2017). A validation study of the Torrance Tests of Creative Thinking with a
sample of Korean elementary school students. Thinking Skills and Creativity, 26, 38-50.

Yoruk, S. (2016). Application of Rasch measurement theory to the Torrance Tests of Creative
Thinking, Figural Form A (Doctoral dissertation, University of Georgia).

Zakeri, S., & Barqi, I. (2016). Effect of the Torrance Creative Thinking Test on heart rate signal
features. Educational Strategy in Medical Sciences, 8(6), 1-6. [Perstion]

YA-00:(V) Y VFe¥ . gy Silgy phommw ols dlxe )



