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The Use of Graded Responses Model in Developing Coronavirus
Infection (Covid 19) and its Mutations Anxiety Scale and
verifying Invariance for item parameters according to some
demographic variables

Dr. Mohammed M. M. Abdelwahab
Faculty of Education — Minia university

Abstract
The current research conducted to build infection with Coronavirus

COVID 19 and its mutations anxiety scale, and verify its psychometric
properties according to Samejima Graded Response Model (GRM)
through a sample of (488) students from Umm Al-Qura University. The
scale was constructed from (30) items. Verifying the validity of the scale
by presenting it to the experts, then conducting exploratory factor
analysis, then verifying the fit of GRM to the data derived from the scale
was done. All these procedures resulted in the validity of (20) items and
their fit to GRM. The discrimination parameters and thresholds were
determined for each item, Invariance property for item parameters of the
scale was also verified between two random groups of students, between
two groups of males and females, between two groups of undergraduate
and postgraduate students, and between two groups of students in
theoretical and practical disciplines. The marginal reliability was also
verified, whose value for the sample as a whole was 0.91, and its value
ranged between (0.89, 0.94) for the subgroups in the sample, which
confirms validity of scale in its final form to measure infection with the
Corona virus and its mutations anxiety.

Key words: Infection with Coronavirus COVID 19 and its mutations
anxiety, Infection with Coronavirus COVID 19 and its
mutations anxiety scale, Graded Response Model,
Invariance.
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207 | 2.16 | 1.21 | 1.27 | -0.61 | -0.56 | -2.14 | -2.13 | 0.97 0.96 1
262 | 244 | 1.09 | 1.16 | -0.24 | -0.21 | -2.01 | -1.97 | 0.86 0.86 2
0.33 | 044 | -056 | -0.43 | -1.17 | -1.12 | -2.07 | -2.03 | 1.64 1.63 3
0.83 | 0.71 | 0.01 | 0.09 | -0.88 | -0.86 | -2.15 | -2.11 1.12 1.13 4
0.89 | 0.82 | -0.02 | 0.04 | -0.69 | -0.64 | -1.49 | -1.42 1.54 1.54 5
282 | 266 | 243 | 219 | 1.68 | 1.65 | 1.19 | 1.17 2.10 2.08 6
1.79 | 1.70 | 0.79 | 0.81 | -0.02 | -0.01 | -1.22 | -1.21 | 1.24 1.23 7
249 | 233 | 1.71 | 1.65 | 0.69 | 0.63 | -0.24 | -0.25 | 1.54 1.55 8
254 | 265 | 2.18 | 206 | 1.35 | 1.30 | 0.88 | 0.91 1.96 1.98 9
199 | 1.84 | 1.24 | 1.17 | -0.03 | -0.04 | -0.84 | -0.81 | 1.48 1.49 10
1.88 | 1.86 | 0.72 | 0.78 | -0.32 | -0.28 | -1.89 | -1.86 | 0.95 0.94 11
273 | 262 | 158 | 1.44 | 0.42 | 0.38 | -1.01 | -1.05 | 0.78 0.77 12
0.49 | 055 |-0.13 | -0.03 | -0.87 | -0.81 | -1.63 | -1.61 | 1.45 1.47 13
1.77 | 1.82 | 0.72 | 0.77 | -0.11 | -0.07 | -0.80 | -0.82 | 1.57 1.58 14
281 | 266 | 198 | 2.08 | 1.04 | 1.01 | 0.39 | 0.38 1.44 1.45 15
272 | 244 | 206 | 1.78 | 0.85 | 0.81 | -0.13 | -0.12 | 1.22 1.23 16
232 | 228 | 158 | 1.41 | 0.68 | 0.61 | -0.35| -0.35 | 1.15 1.15 17
233 | 217 | 155 | 143 | 0.65 | 0.61 | -0.35| -0.33 | 1.59 1.60 18
242 | 248 | 1.89 | 1.79 | 091 | 0.80 | 0.15 | 0.14 1.32 1.31 19
275 | 266 | 1.84 | 1.66 | 0.58 | 0.52 | -0.28 | -0.27 | 1.31 1.30 20
0.998 | 0.993 | 0.997 | 0.994 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 R1
0.991 0.994 0.999 0.999 0.999 R2
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2.14 | 208 | 1.17 | 1.11 | -0.61 | -0.56 | -2.14 | -2.22 | 1.03 | 0.94 1
253 | 266 | 1.16 | 1.12 | -0.24 | -0.21 | -2.03 | -1.93 | 0.87 | 0.89 2
033 | 039 | -049 | -053 | -1.19 | -1.15 | -2.01 | -2.12 | 1.69 | 1.55 3
0.88 | 0.82 | 0.07 | 0.09 | -0.89 | -0.86 | -2.10 | -2.21 | 1.18 | 1.09 4
087 | 0.89 | -0.01 | 0.01 | -0.71 | -0.62 | -1.39 | -1.55 | 1.51 | 1.62 5
277 | 288 | 239 | 234 | 1.70 | 161 | 1.17 | 1.22 | 2.06 | 2.14 6
181 | 179 | 0.86 | 0.82 | 0.01 | -0.03 | -1.18 | -1.29 | 1.28 | 1.20 7
244 | 242 | 1.74 | 1.71 | 0.70 | 0.64 | -0.23 | -0.26 | 1.44 | 1.59 8
251 | 259 | 217 | 218 | 1.38 | 1.29 | 0.89 | 094 | 2.03 | 1.92 9
202 | 199 | 119 | 1.21 | -0.01 | -0.05 | -0.87 | -0.81 | 1.48 | 1.55 10
165 | 179 | 0.60 | 0.69 | -0.34 | -0.30 | -1.91 | -1.82 | 1.01 | 0.92 11
271 | 278 | 169 | 161 | 044 | 039 | -1.00 | -1.08 | 0.82 | 0.79 12
0.49 | 053 | -0.17 | -0.10 | -0.90 | -0.81 | -1.66 | -1.55 | 1.55 | 1.42 13
176 | 1.79 | 0.87 | 081 | -0.11 | -0.04 | -0.82 | -0.77 | 1.62 | 1.52 14
270 | 278 | 198 | 2.00 | 1.00 | 1.09 | 0.42 | 041 | 1.49 | 1.55 15
266 | 271 | 202 | 197 | 0.82 | 0.89 | -0.09 | -0.13 | 1.26 | 1.33 16
2.26 | 2.29 | 1.51 | 1.56 | 0.65 | 0.66 | -0.32 | -0.39 | 1.18 | 1.09 17
225 | 2.26 | 166 | 1.61 | 0.66 | 0.69 | -0.35 | -0.38 | 1.60 | 1.66 18
237 | 242 | 189 | 1.83 | 0.83 | 0.90 | 0.14 | 0.19 | 1.33 | 1.29 19
273 | 268 | 1.88 | 1.84 | 0.56 | 0.61 | -0.29 | -0.22 | 1.36 | 1.41 20
0.998 | 0.998 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.998 | 0.992 | 0.985 | R1

0.997 0.999 0.997 0.997 0.967 R2

b il el sy Ll ) Dl a o (0) s (e g
e cin gl i LS ¢(+.999 0.99Y) o Cagl 5N Yy S e s
DS i gane b L iy JSS Aill b sl < el sl gy Jali Y
GOl dgag pde Jadg can Aaije hali ) ad g ¢+.999 0L AA0) cpy S
b DU dpals (30 et LS oY) g 5 sSA e sane 8 il L ol
S 138 5 el i) o3gd Cpmatiad) o 81 Guia AL iy jia) el il b ad
P pige any Las couliall o jie o G 5 sSA o JLalis ol ellia 06K o 4
Omeiall e Qe Balad 2llaad

Yv >



BPY X T VS TOn- P T R PO PRI FYRT

Al il ol o] 0l a0
\ /

: Gudlaad) Jpadd 08 bl

Oobie 3 e il 8 e Aeals it 8 s e Geld) Jsd) st
¢Ialall dpu ol Als jall AL 40 )eads 1Y 288 Lig) S (uy s AbY) (3B
050 IS Alla (sl Guliall o e <l el Jl s sl & i) 1aa e AU
Sl B b e deals e Gl S s p LW el ddhg u
S el 5 A8l el il L el (DA e (e geaadl G il il yie
L) e s 5 ellal bl 50l 5 Gy S e same (o8 haial (50 53 ko
& ol S ol ae i geaall (4 il L a3 e el L IS D
il o3 (e e b IS @ ja ol Y1 el s SIS ¢ JSS Al
(V) I (B LS cbe (e sendl

(1) dox

iy b Y) g Lded sl p (g g S T pana 6 dry 51 LN el g adl] < il o

B4, | B4, | B3, | B3, | B2, | B2, | BL, | BL, | a, a, | Item

2.18 2.23 1.18 1.23 | -0.68 | -0.63 | -2.19 | -2.06 | 0.99 1.03 1
2.63 2.55 1.19 121 | -0.20 | -0.25 | -1.89 | -1.92 | 0.87 0.89 2
0.41 033 | -0.50 | -0.55 | -1.21 | -1.13 | -2.00 | -2.11 | 1.69 1.66 3
0.80 0.81 0.06 0.10 | -0.88 | -0.82 | -2.09 | -2.19 | 1.10 1.18 4
0.91 0.89 0.01 | -0.01 | -0.63 | -0.66 | -1.43 | -1.52 | 1.56 1.59 5
2.70 2.71 2.36 2.38 1.72 1.64 1.16 1.23 2.06 2.11 6
1.78 1.79 0.84 0.79 0.00 | -0.02 | -1.16 | -1.23 | 1.23 1.29 7
2.49 2.43 1.81 1.73 0.68 0.62 | -0.22 | -0.19 | 1.52 1.59 8
2.53 2.62 2.11 2.19 1.36 1.29 0.93 0.88 1.99 2.06 9

2.02 1.99 1.28 122 | -0.01 | -0.06 | -0.84 | -0.88 | 1.48 1.55 10
1.71 1.79 0.66 0.61 | -0.33 | -0.28 | -1.86 | -1.93 | 0.98 0.96 11
2.72 2.78 1.71 1.68 0.44 039 | -1.02 | -1.09 | 0.82 0.79 12
0.50 0.43 | -0.09 | -0.10 | -0.89 | -0.83 | -1.63 | -1.55 | 1.52 1.49 13
1.78 1.71 0.83 0.79 | -0.11 | -0.06 | -0.82 | -0.74 | 1.59 1.57 14
2.79 2.70 1.99 2.08 1.01 1.06 0.42 0.45 1.48 142 15
2.66 2.62 1.97 2.01 0.87 0.83 | -0.12 | -0.16 | 1.25 1.21 16
2.24 2.23 1.49 1.56 0.70 062 | -032 | -038 | 1.21 1.19 17
2.29 2.26 1.61 1.58 0.68 0.60 | -0.36 | -0.31 | 1.63 1.56 18
2.47 2.44 1.84 1.79 0.85 0.87 0.18 0.19 1.29 1.38 19
2.67 2.72 1.78 1.86 0.59 053 | -0.26 | -0.23 | 1.36 1.34 20

0.998 | 0.998 | 0.999 | 0.998 | 0.999 | 0.999 | 0.999 | 0.999 | 0.996 | 0.995 | R1

0.998 0.998 0.998 0.997 0.989 R2
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B4 | B4, | B3, | B3, | B2 | B2, | BL | BL | a | a |ltem
213 | 207 | 119 | 1.22 | 053 | -058 | -2.16 | -2.09 | 1.02 | 099 | 1
258 | 266 | 115 | 1.17 | 028 | 031 | -1.97 | -2.02 | 091 | 0.88 | 2
038 | 033 | -049 | -058 | -1.16 | -1.12 | -2.00 | -2.10 | 1.69 | 1.64 | 3
0.87 | 089 | 0.00 | 0.08 | -091 | -089 | -2.08 | -2.11 | 1.16 | 1.18 | 4
082 | 080 | 003 | 002 | 071 | 063 | -1.49 | -1.51 | 1.61 | 1.59 | 5
273 | 272 | 234 | 239 | 163 | 159 | 1.18 | 1.23 | 2.05 | 2.02 | 6
177 | 1.78 | 0.89 | 093 | 000 | -0.02 | -1.29 | -1.25 | 1.29 | 1.26 | 7
241 | 240 | 179 | 171 | 069 | 0.63 | -0.24 | 028 | 1.57 | 1.51 | 8
251 | 253 | 219 | 218 | 1.38 | 1.37 | 091 | 098 | 2.01 | 1.99 | 9
198 | 1.96 | 1.27 | 121 | -0.04 | -0.06 | -0.86 | -0.80 | 1.50 | 1.55 | 10
1.80 | 1.70 | 071 | 069 | -0.36 | -0.38 | -1.89 | -1.87 | 0.98 | 0.99 | 11
271 | 269 | 167 | 1.69 | 0.41 | 039 | -0.99 | -1.05 | 0.84 | 0.82 | 12
045 | 041 | -0.16 | -0.18 | -0.82 | -0.88 | -1.66 | -1.67 | 1.49 | 1.51 | 13
173 | 177 | 092 | 089 | -0.05 | -0.07 | -0.86 | -0.87 | 1.63 | 1.52 | 14
271 | 268 | 207 | 200 | 1.00 | 1.06 | 038 | 0.44 | 1.49 | 1.41 | 15
260 | 2.66 | 194 | 1.93 | 087 | 0.88 | -0.15 | -0.17 | 1.28 | 1.29 | 16
217 | 223 | 149 | 1.56 | 069 | 0.67 | -0.38 | -031 | 1.19 | 1.22 | 17
220 | 226 | 159 | 1.66 | 068 | 062 | -0.34 | -037 | 1.59 | 1.68 | 18
239 | 233 | 190 | 1.87 | 087 | 0.89 | 018 | 0.16 | 1.38 | 1.29 | 19
268 | 266 | 1.86 | 1.77 | 060 | 053 | -0.29 | -0.25 | 1.36 | 1.34 | 20
0.999 | 0.998 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.998 | 0.993 | R1
0.998 0.998 0.999 0.999 0.989 R2

b il el sy Ll ) Dl ad o (V) san (e gy g

Giag) A LS (0999 v M) G Ga g a8 dglaall g 4 plall Gliaaddl] Je gese
e gana (B Lyl g JSS Aall 8 Sl jaall <l i) Hb < pead (g Tl HY) lalas
L;."C’} c\J;:\.aASJAL\.ﬁJ\ (”5\5&;‘“5 c(~.ﬁ‘\q c~.‘\‘i\‘) uya:\hajbge)}a.\x\ Claaddl)

faals @i i LS cofie gendll 8 il U ol 8 D) dsag e
Al a4l iy M paadnl) Al claad il h el 8 e
Ofie sanall G Lalis ol @l o6 o ad e s 13 5 el jial s3] i
i senall o Guliall (Sadait Allaal 1 pdihe ey Las caiall o e e

ANV



Sl i i g ] bl g3 ol
T Gl e Ghadlly 4y (V9 ddo) Higy68 e e R e ot et o 3
iy gt | gt i 41y o 3 N )

ool Q) e Alay)

UoosS Cagomy byl BB e ld <YL W e el Jisad) Gaiy
aeliy sl il Jdas DA e el Sy A0 pds 14 3858 aaid
Marginal Reliability JS€ sl duidy) clill 4ad o MULTILOG — V 7.0.3
LD e Al sie Ay Al ) gmy Gl pid o JX Al a0 1) (gl
Leie 380 (Y1) o 43Sl Al &) g 3 i) Hlasiad 8 38 550 cllia Jaad
55 e pend Autielg) il Aaf olS LS (Al 5aaly 53 ke s A se 53 ke (19)
il e ganaly 0.8 Gogy S Al Ao gandly co.48 CAYI Ae gandly <o 4Y
il e geady oo AR Al lacasdl Al e geady c.qe Ul el
S0 aDle s Gl g3 e AN A gihe gl 538 (S5 00 4F el sl
A b A il i)

N A j\




JR— Y o¥ ) snmintund - g (suilotd] 3@ | g A adat)
P ekt - gt (gultel) ) 2uD) m il i a &"Ilghyﬂlpﬂpﬂ|hh%ho

+ Gl Gl
b Loy A gl (S Mad) i) s DA (e

13 Guld 3 )eaig 19 288 Uiy sS (ug s Aliall 3B (e o dlieY) -
el g 55 ol il ) 3 ade Sliyg ciullal ool (35

O] a3l el g il aall 381 e Sl 23l S ey bl 3y 3 -
V4 adsS Uy )8 Gugpd Alayl BB Ll 8 adaanl Jad Guldal
A s

Gl y il b At Aued cledad S e Glid 1 il -
G 13 Aala) i)

sl (8 Heals 1 288 Ly )sS gy Al BB Gule dlaatil -
) Aadla) ol 3l Y e 5l s g (G (he g sl 138 adl ye Al

s> fat) & goudf
th WS Gigad) Gy ) 8 Sy

3y 3 Joed A0 CLALY) 23 sy Aa i) UG 23 g0 0 A -
A gl VA 2 6S Uig ) sS (gl ALaY) (38 (e o jhe ) il L s

S Sl (A 288 Uig) S Gug by Alal) BB Gulial Alda]) dnd) RS -

Gl (ele iy jhe il el Ay o Alaau) iy s g Al aan -
BT TRRIE P PP SRR

C vy /\



Sl i i g ] bl g3 ol
T Gl e Ghadlly 4y (V9 ddo) Higy68 e e R e ot et o 3
iy ) | s (i i i i 0 N g

ol gr! 0

¢ Tyl 221 1 ¥ gl

Gl idle 5 duastill 5l dwadll Jalgall (Y2Y4) aew aaal S
Aae L ralall QLA Al M 08 68 aadindll Lig ) oS (u gy ALY
N0 =109 (Y1) 4 ¢(Uued (e daala) Al & alall Canld)

(N L) sl argdil) (Yoo A) DLl (@alay deal au (ldie s d58 cala
Ay eadl el Ao<a el

Slh Le@le 5 AL A8aN (YY) dgene Ol cgsladall g ¢ a8 o glasd)
Oe Aie Al Gl piall g ¢ s (A U5 dadla e Ul Jiid)
0 (5 puaidl drals) die gill Lo il Cigay dlas .5 pad) asind)
Yae — Y7

LS oo andla Jlb 3 adlSY JaY) (Y0 0) 2Oha Gopsa ol
G uiay 4Be 5 anadll dada LK Gldla il M4 - a8
N el sl Al Al 5 Jaeddl 3l A8 2 gan
YAY VAV(Y) £ Eefnad (pe draln)ndil] 2 glell 4 Lo jill LS dlae

adnadl 3 (V4 ) Ug,ysS dadla (e B (YY) gua o sl
EE) = £0q A (Lo g deals) Dy il Aaall 52 srasd

UL Jiad (elgpally talla e ually ¢ deae Zldl ae dal Al
Alb (e Ao o2 M- 2 Lg S gy BB 5 gue (YY)
aslel dlas e Ahle b 48580 s Aailag dall il gl
SN =08 (&) Eefo i Gipaidl o gl S ) dLundill g 4 g sl

G Iy aal e s A e pand (YY) Al an o el
drols) 4y il LIST Galel) dlaall L alaadl DAY s gl 23 gall) ¢ g
EEE — VY (V) PP eflgu]

N vy j\




BPY X T VS TOn- P T R PO PRI FYRT

8

Al il ol o] 0l a0
\ /

Cagall g slall sasa o Bl ) Aadatll (T YY) adl ealill e ¢ ule
ol g elaa¥) Ggally il gl (COVID-19) Ly, S
Llpall dael . a)) adimall b dpadill o) dwedll Jdl sall
(8) F o Sdinal §Y Ldprl dwwsgal) Lgsill aplel 4 Coganl]
LYY — FAQ

e Al Guldal A e sSaull palliaddl (@ YY) sl sl ae ¢ pdle
Sl pall 4ys pell dlsall . 1 2 painall & COVID-19 L, sS daila
NAN = AVY (X)) FT ofAio) o slell 4y ol <ili drals) 4uiad

VA4 2 G o AT Jae paieS Al Zelid) (VoY) @ie olad abe
drals) ¥ 5 el Giadll dlas aalal) (DUa gal laiel) 3B
XV = YEY (V) PF el padd e

B A s SIY) Ol LaaY) gai olai) (aliie oLy (Y0 YY) o fpen (&l 2
£Y= YO NV Luudilf o plell 4o pecall Alnall ia yxiall Alain) 23 sad

et Lolal L LAY 3 dell Dlaind) zilei (Yo +0) dsane cpll Zoa (Do
S s s 8l L g s il ol S eilEihady alesY) Soaeie s
L)

Andla) Agdall AilY) ud 4n) 5 KA Gy (YY) ) el ) e
Aadll Lo laall 4y 5 la ey "COVID-19" L) Gus
Y = TV A (2l g Aaals) g A

ale 4 Auasi JLis) el 8 i) zdsai plasin) () AAA) 2eae A ablS
oS Al sy SV L e s el pundil] (Guind g edil]

Jha il BN (g e (VoY 0) Lady aol [5aSy ¢0pall JLS ualiie ¢ oansa
drals) ol zalsl) dlae lual) Aadlas S daug Uy, dadla
TN = XYY (V) £A i uad

N = 286 aatall U S Gugony AlaY) BB (YY) 2D ) i
sl Gugoall (e Al 250 LSl 3 U1 A 3 lak 4Ble
SN —oto o) wde il 4y 4l OYlae 5 Gpad) Ao AR

Y /\



el i guaio pghad b iyl ] 239 0 i A
o S 0 Gl 0850 (14 i) g9 g C lagll aus dade dgane sede 3
i ot | | el Wi 1 0 0 b A )

P PRPC PP R

Aiken,L.(2000): Psychological Testing and Assessment (10th Ed.).
Allyn & Bacon, USA.

Ahorsu, D. K.; Lin, C. Y.; Imani, V.; Saffari, M.; Griffiths, M. D. &
Pakpour, D. K. (2020). The Fear of COVID19- Scale:
Development and Initial Validation. International Journal
of Mental Health and Addiction, ,27, 1 -9.

Alyami, M.; Henning, M.; Krageloh, C.U. & Alyami, H. (2020).
Psychometric Evaluation of the Arabic Version of the Fear
of COVID-19 Scale. International Journal of Mental
Health and Addiction, 16, 1-14.

Aungé, S. E., Abal, F., & F Attorresi, H. (2019). Application of the
Graded Response Model to a Scale of Empathic Behavior.
International journal of psychological research, 12(1), 49—
56.

Basit, K.A.; Zafar, A. B.; Fawwad, A.; Waris, N.; Shaheen, F.&
Basit, A. (2021). Psychometric Analysis for fear
of COVID-19 Scale (FCV-19S) and its association with
depression in patients with diabetes: A cross sectional
study from a Tertiary Care Centre in Karachi, Pakistan.
Diabetes & Metabolic Syndrome, 15(3) 733-737.

Brad, W. (2003). Scoring multiple true false items: A comparison of
summed scores and response pattern scores at item and test
levels. (ERIC Document Reproduction Service No. ED476
148).

Brandt, M. J., He, J.,, & Bender, M. (2021). Registered Report:
Testing ldeological Asymmetries in  Measurement
Invariance. Assessment, 28(3), 687—708.

Cohen, AS.; Kim, S-H. & Baker, F.B. (1993). Detection of
Differential Item Functioning in the Graded Response
Model. Applied Psychological Measurement, 17(4):335-
350.

Embretson, S.E. and Reise, S.P. (2013) Item Response Theory.
Psychology Press, NY.

AV



/ﬁ

\t-m e sl g o g aaow.»/

Forero, C. & Maydeu-Olivares, A. (2009). Estimation of IRT Graded
Response Models: Limited Versus Full Information
Methods. Psychological Methods, 14 (3), 275-299.

Hambleton, R., Swaminthan, H. & Rogers, H.(1991). Fundamentals
of Item Response Theory, International Educational and
Professional. Publisher Newbury Park.

Hernard, D. (1998): Using spreadsheets to implement the one -
Parameter Item Response Theory (IRT) model. Paper
Presented at the annual meeting of The Southwestern
Psychological Association, New Orleans, April, 11.

Kira, I.; Shuwiekh, H.; Rice, K.; Ashbly, J.; Elwakeel, S.; Souse, M.;
Alhuwailah, A.; Baali, S.; Azdaou, C.; Oliemat, E. &
Jamil, H. (2020). Measuring COVID-19 as traumatic
stress: Initial psychometrics and validation. Journal of
Loss and Trauma : International Perspectives on Stress &
Coping, 26, (3), 220 — 237.

Lee, S .(2020). Coronavirus Anxiety Scale: A brief mental health
screener for COVID-19 related anxiety. Death Studies,
44(7), 393-401

Lin, C.Y.; Hou, W.L.; Mamun, M.A.; Aparecido da Silva, J.; Broche-
Pérez, Y.; Ullah, I.; Masuyama, A.; Wakashima, K;
Mailliez, M.; Carre, A.; Chen, Y.P.; Chang, K.C.; Kuo,
Y.J.; Soraci, P.; Scarf, D.; Brostrom, A.; Griffiths, M.D. &
Pakpour, A.H. (2021). Fear of COVID-19 Scale (FCV-
19S) across countries: Measurement invariance issues.
Nursing Open. doi: 10.1002/nop2.855. Epub ahead of
print. PMID: 337452109.

Lubbe D, Schuster C. A (2019). Graded Response Model Framework
for Questionnaires with Uniform Response Formats.
Applied Psychological Measurement, 43 (4):290-302.

Onder, 1. (2007). An investigation of goodness of model data
fit. Hacettepe Universitesi  Egitim  Fakiiltesi Dergisi,
32,210-220.

Reckase, M. (1979). Unifactor Latent Trait Models Applied to
Multifactor Tests: Results and Implications. Journal of
Educational Statistics, 4, 207-230.

1 )

VT it - i (ouibl] 3 o g il ikl



https://www.tandfonline.com/toc/upil20/current
https://www.tandfonline.com/toc/upil20/current

) i gl gl 3kl bl T30 0 i AP,
§ kSl oo Glailly il 99 (14 S b i \
e ki g sl ity e

Robitzsch, A. & Steinfeld, J. (2018). Item response models for human
ratings: Overview, estimation methods, and
implementation in R. Psychological Test and Assessment
Modeling, 60, (1), 101-139

Sakib, N.; Bhuiyan, A.; Hossain, S.; Al Mamun, F.; Hosen, I.;
Abdullah, A.; Sarker. M.A.; Mohiuddin, M.S.; Rayhan, 1|,;
Hossain, M.; Sikder, M.T.; Gozal, D.; Muhit, M.; Islam,
S.; Griffiths M.D.; Pakpour, A.H. & Mamun, M.A. (2020)
Psychometric Validation of the Bangla Fear of COVID-19
Scale: Confirmatory Factor Analysis and Rasch Analysis.
International Journal of Mental Health and Addiction,11,
1-12.

Samejima F. (1997) Graded Response Model. In: van der Linden
W.J., Hambleton R.K. (eds) Handbook of Modern Item
Response Theory. Springer, New York, NY.

Schmitt, N., & Kuljanin, G. (2008). Measurement invariance:
Review of practice and implications. Human Resource
Management Review, 18(4), 210-222.

Simsir, Z.; Kog¢, H.; Seki, T. & Griffiths, M.D. (2021). The
relationship between fear of COVID-19 and mental health
problems: a meta-analysis. Death Studies.
https://doi.org/10.1080/07481187.2021.1889097.

Stanculescu, E. (2021). Fear of COVID-19 in Romania: Validation of
the Romanian Version of the Fear of COVID-19 Scale
Using Graded Response Model Analysis. International
Journal of Mental Health and Addiction, 6:1-16.

World Health Organization (WHO) (2020). Statement on the second
meeting of the International Health Regulations (2005)
Emergency Committee regarding the outbreak of novel
coronavirus (2019-nCoV).
https://www.who.int/news/item/30-01-2020-statement-on-
the-second-meeting-of-the-international-health-regulations

Yu,C.(2005). Test Equating by Common Items and Common
Subjects:  Concepts and  Applications.  Practical
Assessment, Research & Evaluation,10(4),6 — 17.

ARV


https://doi.org/10.1080/07481187.2021.1889097
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations

