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Academic Procrastination Scale item calibration using
Andrich Rating Scale Model and Differential Item Function
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Abstract:

The aim of this study was to calibrate items of the
Academic Procrastination Scale among first-year students at the
Ismailia Faculty of Education and estimate the validity of items
and individuals’ separation. The study aimed to classify students
into two homogeneous groups based on the total score on the
scale by latent profile analysis (high and low procrastinators).
The initial sample size was 320 male and female students, and
after items and participants omitted, the final sample size was
131 students. The scale consisted of 25 items before calibration,
and after equaled 18 items. Andrich's model has item’s difficulty
values ranged from -2.46 to -1.59, with an average of -2.08. The
individual abilities ranged from -6.08 to 6.75, indicating a wide
range of data and substantial individual differences in academic
procrastination among students. Using confirmatory factor
analysis, the model's validity was verified based on goodness-of-
fit indices for the general factor model of the first order. The
differential item functioning (DIF) between high and low
academic procrastination latent profile analysis clusters was
calculated, and the item showed 11 discriminative performances,
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fich indicates a bias in interpreting academic procrastination

for one group over the other.

Keywords: Andrich model, Rash model for multiple response
patterns, item calibration, differential item functioning, latent
profile analysis.
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ltems 1 Fac;ors 3 Communalities

1 -- -- -- .78
2 .58 .64
3 -- -- -- .66
4 .69 .50
5 .59 .50
6 72 A7
7 71 .46
8 -- -- -- .66
9 .63 .55
10 .62 .60
11 -- -- -- .55
12 -- -- -- .66
13 -- -- -- .62
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14 71 41
15 .64 54
16 - - - 84
17 73 46
18 58 .56
19 .66 53
20 .56 57
21 75 37
22 72 42
23 .70 A7
24 - - - .68
25 - .70
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Items al, a8, al2, al3, al4 and a25 correlated negatively with the
total scale and probably should be reversed
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Items | thresholds SE infit outfit
2 -1.88 129 1.015 963
3 -1.84 129 1.224 1.160
4 -2.46 127 1.332 1.245
5 -2.11 128 1.176 1.217
6 -1.96 128 933 939
7 -1.59 130 .861 .892
9 -2.16 128 1.002 947
10 -1.99 128 1.090 1.034
11 -2.24 127 1.036 .995
15 -1.98 128 960 943
17 -2.40 127 1.016 971
18 -2.40 127 .966 902
19 -1.99 128 736 796

20 -1.63 130 1.036 1.065
21 -2.20 127 .890 .865
22 -2.04 128 716 .680
23 -2.24 127 .810 .798
24 -2.27 127 1.199 1.129
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Item | discriminati | threshol | threshol | threshol | threshol
S on dil d2 d3 d4
2 -12 -2.05 -.176 1.654 3.57
3 -12 -2.16 -.091 1.793 3.15
4 -12 -2.69 -.193 .984 2.10
5 -12 -2.89 -.572 1.800 3.53
6 -12 -2.56 -.260 1.565 4.85
7 -12 -1.79 -.170 2.288 4.20
9 -12 -2.92 -.400 1.563 3.23
10 -12 -2.44 -.266 1.659 3.37
11 -12 -3.04 -.552 1.571 3.08
15 -12 -2.00 -.458 1.634 3.81
17 -12 -2.17 -.493 .905 2.87
18 -12 -2.63 -.498 .949 3.26
19 -12 -3.41 -.278 1.952 3.71
20 -12 -2.30 A72 1.978 4.30
21 -12 -2.49 -.656 1.579 3.08
22 -12 -2.73 -.753 2.153 3.42
23 -12 -2.25 -.688 1.388 3.29
24 -12 -2.93 -.377 1.312 3.01
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Global Latent trait Infit Outfit
score
N 131 131 131 131
Missing -- -- -- --
Mean 49.9 .185 911 914
Median 51 291 .933 971
Std 15.8 2.12 418 418
Min. 18 -6.08 .0216 .0203
Max. 90 6.75 1.42 1.42
Kurtosis -.313 1.73 -.464 -.454
Shapiro- .985 .943 .953 951
wilk (.164) (.000) (.000) (.000)
(sig.)
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2 .881 .082 10.71 .000
3 .828 .085 9.79 .000
4 .989 .094 10.47 .000
5 .707 .079 8.92 .000
6 .803 077 10.50 .000
7 .829 .076 10.89 .000
9 .829 .080 10.38 .000
10 .828 .082 10.11 .000
11 .808 .080 10.07 .000
15 .892 .080 11.14 .000
17 1.032 .087 11.87 .000
18 .948 .083 1141 .000
19 .793 071 11.20 .000
20 179 077 10.07 .000
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24 .830 .085 9.79 .000
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0sS Laaieg .(Morgan, 2015) bl ciligiaas e diagjiall 25l
e Aalpa ST 1358 (asi BIC ji3e old oY e ST LOg N e
) il dae e Liadf Qi Laa AIC i3l Lnsilly 7 3gal) Lullaia

O ans ) Al aaa Cagyla (b gl dae i Al
|

109 Yove i) o s V) aamll — B e A ) — (o ad) deala — A gl A0 Al



ol il 11 iy i i ol 2390 500§ (oS G| il 10 30 Ty )
igd (s 3600 3 | 0 | i3 S i e S i o | Sk
oy die alaal alasnal clidl) sae (e Jilall ) daw BIC yige

e Bsdng .(Tofighi & Enders, 2008) a3 ¢+« A Yer u
Lo laglaall e 236l (6521 clyigall paes e ale (< BIC
(Nylund et al., SSBIC s CAIC Gl elsi i34 AIC Glld
.2007)
e Ut Jaigio ol e J3Y) g8 AIC yige doylail) Aaalil (yag
BIC ) clagledll jluna s 4t Guliall Galgall o) caa (o8 eyl
axs B3l sl z3gaill jlaal ) daer @Ml CAIC Gl ALST lanay
S AIC yise laal a5 .(Brewer et al., 2016) dilg Yie ) L)
&b Ll AlC lasleall ST Jlas yiimg callaall Toas Jif <y L) 7 3as
-(Acquah, 2013) 4wl zilail) G Loy
Glegleadl HJlea sa9 «Sample size-adjusted BIC (SABIC) ,ésa .Y
ot isall JBY) dailly ual) aaal Jorasl) (e i g (i)
G aas 385 ((Morgan, 2015) a8 e ey . Jual diillas
IS Al chdgall Alla 8 Lals dradsl) cilile anal Lea Gl
Al ulaall aneal dowillig .(Morgan et al., 2016) xub e
o il dlae <l z 3l ) Lo J8Y) il i cilagledd) e
(MUthén z3saill Guti] juleall gaes (o el o Y 38 il (e a2l
.& Muthén, 2010)
el 4l ydsall aa o Y sedss Consistent AIC (CAIC) e .8
sies .(Acquah, 2013) sl il dlls S AIC yi5e (o Juail
digal QY1 Al g3 g aill il 5o atie L dae Gy Al
Laldae cpy ol 4jlae ) gl A caidiall daill 4udng «CAIC
Lillae Luliie 353 Y Lot CAIC and ()ld clld pag . asinilly 7 dgaill
e e slaneS Lgaladid iy Lai) g 3gill ALUS 5l diladll 5351
|

110 Yove i) o s V) aamll — B e A ) — (o ad) deala — A gl A0 Al



0! a1 iy k| i T30 G0 (S (oud S e G| i 1 i oy )
igd (s 3600 3 | 0 | i3 S i e S i o | Sk
e 05S Al Calloal) Ll 8 1asie 5d5all 138 2 .z 3l
e o s ) zisall 2 ge SA5al 138 A Y Duta Al
Al aan jrean il 62 AIC
Gl e Ly oSa (Al Aol ) 5L aadsns Entropy dse .o
Aalgy rall oany i (wliie 585 (zalailly libull DA (e LS
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.(Zhang et al., 2021)
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Class LogLik AIC BIC CAIC SABIC Entropy Mean Variance P-
(SE) (SE) value

sasly -547 1098 1104 1106 1097 1.000 35.2 132.6 .000
(3.26)  (29.79)

o) -544 1099 1111 1115 1098 .708 57.7 132.6 .000
(1.91) (28.79)

ENE -546 1101 1118 1124 1099 505 76.7 89.9 .000
(6.08) 12.97

Sagiaad axy Jodaill Slgall Al ama o ilaill 1 Jgaa e ol
e Cubgiad 03 Ala VYY) ) cilag Al dBalall e paladls clajial
.Alhadabi et al. (2023) )Ll LS duall ana LU e Jay Las ¢ yulaal)

o s A OSa e el aiad culS ENtropy sdse of Jsss gt caiads
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cpieaill G 8 3 AIC Clasted) dalae ydige dad cilS OIS s
Gl Sl 3505 SABIC Jasalls BIC jiige oS5 .l DU 3 4t
Tl B i Lae Luilatie Dadpieas i COAN b aie J3 ol CAIC
¢ xiidl)
e Adliie cle gead Lead 05 AN AN o s Al 411
Llaid 438 2yl dahide eV lais) Zolal) 508l (ggiaa (adh agaal cpdl) 2)aY)
Dy cagiilie o5 A LAY e (e gane 2383 Gy L Le peaie o A
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e W A ganall (35S Baley alaia) il At Lie b de gana fOCAI 4)5nll
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el Uadl) Jase 6 aSanll axdviey 3 djuall dlla) o2y Hommel Lo
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Items  Statistics P Adj. P
2 2.253 324 .813
3 731 694 813
4 7.537 023 .346
5 3.913 141 763
6 1.353 508 813
7 2.348 .309 813
9 1.518 468 813
10 4,191 123 738

11 26.498 .000 .001
15 3.593 166 813
17 4.690 .096 678
18 9.337 .009 150
19 2.316 314 .813
20 1.778 411 813
21 1.957 376 813
22 2.122 .346 813
23 413 813 813
24 11.080 .004 .067

P(YENA O f) clayiall L 5538 e ¥ Joans gl <y
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