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Developing Short Psychological Scale Forms Using Simulated
Data: A Comparison of Classical Selection, Item Response
Theory, LASSO Regularization, Supervised Construct
Scoring, and Genetic Algorithms

Nisreen Mohamed Said Zarea
Associate Professor of Psychology
Psychology Department - College of Languages
and Humanities, Qassim University - KSA

Abstract
This study aims to develop and compare short forms of psychological scales

using simulated data generated through a Monte Carlo design. Five prominent
scale-shortening techniques were evaluated: Classical item selection, ltem
Response Theory (IRT), LASSO regularization, Supervised Construct Scoring
(SCS), and Genetic Algorithms (GA). Simulated datasets were generated for a
24-item scale measuring three latent dimensions, while systematically
manipulating three methodological factors: factor strength (strong vs.
moderate), sample size (300, 600, 1000), and short-form length (12-item vs. 8-
item versions). The performance of the five methods was assessed using four
key psychometric criteria: latent trait recovery, structural validity via
confirmatory factor analysis (CFA), external validity through correlations with
a criterion variable, and internal consistency (Cronbach’s Alpha and Omega).
Results showed that 12-item short forms consistently achieved superior
psychometric performance across all methods, whereas 8-item versions
demonstrated noticeable declines under moderate factor strength. LASSO and
SCS exhibited clear advantages in latent trait recovery, lower estimation error,
structural validity, and external validity, outperforming Classical, IRT, and GA
methods—particularly in moderate-strength conditions. Sample size had
minimal influence, while factor strength and short-form length were the
primary determinants of overall performance. These findings highlight the
value of integrating supervised learning and regularized regression techniques
in developing accurate and reliable short forms of psychological scales,
offering important methodological guidance for researchers seeking to optimize
measurement efficiency.
Keywords: LASSO Regression, Genetic Algorithms, Supervised Construct
Scoring, Monte Carlo Simulation, Scale Shortening
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Comparative Fit Index (CFI), i) ols80 zlsnly spail) 250l CFA s

Tucker—Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA), Standardized Root Mean, Square
Residual (SRMR)
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Latent Trait S ol glrjiol Jo 2,068 (3 fad) (I Gl ke ol ) i
Jolar Ol & (ol 85 5,8 12) i pandd ) & LY Ladll 122k Recovery
(1) Jsa cnns ar(Short score,Orue) oo smiald il aom,lly 5 0mml) iyl oy BLSY)
) 539 (3,8 12 (8) 5 mansl) i) Jodol Uiy ciilisill lag el e LLIY s ollawgae
Jlas V) (3 aesand) aglas Y1 ai ks o osmis 1000 600 300) aall vy o(iamsze ¢i58) abalal
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LolSI ! flojis) o izl poledl] 3yl
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MSE_mean b bLsy 8 izl Q! Tkalal
592.548 0.023 0.812 CLASSICAL 8 300 | moderate
592.154 0.024 0.810 IRT 8 300 | moderate
590.650 0.020 0.832 LASSO 8 300 | moderate
590.509 0.025 0.824 SCS 8 300 | moderate
599.597 0.026 0.810 GA 8 300 | moderate
1329.066 0.019 0.855 CLASSICAL 12 300 | moderate
1327.335 0.019 0.854 IRT 12 300 | moderate
1325.678 0.014 0.874 LASSO 12 300 | moderate
1324.535 0.015 0.868 SCS 12 300 | moderate
1324.592 0.015 0.858 GA 12 300 | moderate
591.991 0.016 0.816 CLASSICAL 8 600 | moderate
591.744 0.018 0.812 IRT 8 600 | moderate
591.416 0.016 0.823 LASSO 8 600 | moderate
591.763 0.018 0.815 SCS 8 600 | moderate
590.254 0.022 0.806 GA 8 600 | moderate
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1325.006 0.013 0.856 CLASSICAL 12 600 | moderate
1323.756 0.013 0.855 IRT 12 600 | moderate
1321.871 0.011 0.865 LASSO 12 600 | moderate
1321.886 0.012 0.859 SCS 12 600 | moderate
1319.763 0.014 0.854 GA 12 600 | moderate
590.435 0.012 0.814 CLASSICAL 8 1000 | moderate
589.912 0.012 0.812 IRT 8 1000 | moderate
590.576 0.011 0.818 LASSO 8 1000 | moderate
590.444 0.017 0.807 SCS 8 1000 | moderate
589.525 0.018 0.802 GA 8 1000 | moderate
1328.009 0.012 0.855 CLASSICAL 12 1000 | moderate
1327.063 0.012 0.855 IRT 12 1000 | moderate
1326.852 0.010 0.861 LASSO 12 1000 | moderate
1326.741 0.013 0.854 SCS 12 1000 | moderate
1325.093 0.012 0.851 GA 12 1000 | moderate
601.307 0.006 0.950 CLASSICAL 8 300 strong
600.820 0.007 0.950 IRT 8 300 strong
599.947 0.010 0.949 LASSO 8 300 strong
599.756 0.015 0.940 SCS 8 300 strong
598.187 0.013 0.940 GA 8 300 strong
1358.248 0.005 0.966 CLASSICAL 12 300 strong
1357.790 0.005 0.966 IRT 12 300 strong
1356.270 0.006 0.966 LASSO 12 300 strong
1355.008 0.007 0.961 SCS 12 300 strong
1351.571 0.005 0.962 GA 12 300 strong
601.820 0.005 0.950 CLASSICAL 8 600 strong
601.697 0.006 0.950 IRT 8 600 strong
601.748 0.009 0.948 LASSO 8 600 strong
601.819 0.015 0.937 SCS 8 600 strong
610.404 0.015 0.940 GA 8 600 strong
1359.781 0.004 0.964 CLASSICAL 12 600 strong
1359.767 0.004 0.964 IRT 12 600 strong
1359.398 0.005 0.963 LASSO 12 600 strong
1358.840 0.007 0.958 SCS 12 600 strong
1354.898 0.004 0.960 GA 12 600 strong
602.929 0.004 0.949 CLASSICAL 8 1000 strong
602.962 0.004 0.949 IRT 8 1000 strong
602.470 0.008 0.947 LASSO 8 1000 strong
603.406 0.015 0.936 SCS 8 1000 strong
601.351 0.012 0.941 GA 8 1000 strong
1357.362 0.003 0.965 CLASSICAL 12 1000 strong
1357.199 0.003 0.965 IRT 12 1000 strong
1357.191 0.005 0.962 LASSO 12 1000 strong
1356.680 0.009 0.956 SCS 12 1000 strong
1353.439 0.003 0.961 GA 12 1000 strong

7o oo ied) 3 2l el gl jnl e Tmed CIL1 5,06 e (1) Jgir i
r(short score,Birue) L)V Jolas s o U3 (5,28 124 colis 8) o mamsdl s
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o AoV Al 2l e U e Ol IS e 22U 5 mnsd) jedd) 5,08 (s o)
Slpise o issas w8 ¢ (CFA)@S bl ol e sl o sl L2 s
i Uas Lavsiny ¢ (TLD) st 50 2305 « (CFD o)L ailel) o0 ke cazlol)
OF Slag il Gl e il o, b a3y (SRMR). iyl oLzl ;5505 (RMSEA)
s koW Bl andl 85y aaml) i) Job o IS Bty 35 il adela) 201 e LLad
Ll ad) e JUasW) e Sy ol 8 il gl 8,88 12 ol pend) @)lie s Ul 23
(2) dotr oo 2 LSt i) 22l
(2) Iy
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SRMR_|RMSEA | TLI CFI_ a1 1 b dsb | e Lol L 53
mean | mean | mean mean Bewd! | gl

0.033 0.001] 1.026 1.000 | CLASSICAL | 8 | 300 | moderate
0.034 0.001] 1.025 0.999 IRT 8 | 300 | moderate
0.036 0.004] 1.026 0.998 LASSO 8 | 300 | moderate
0.036 0.004] 1.024 0.997 SCS 8 | 300 | moderate
0.036 0.003 1.031 0.998 GA 8 | 300 | moderate
0.042 0.002 1.019 0.999 | CLASSICAL | 12 | 300 | moderate
0.043 0.001] 1.018 0.999 IRT 12 | 300 | moderate
0.043 0.002] 1.025 0.999 LASSO 12 | 300 | moderate
0.044 0.002 1.021 0.999 SCS 12 | 300 | moderate
0.044 0.003] 1.024 0.998 GA 12 | 300 | moderate
0.024 0.002] 1.014 0.999 | CLASSICAL| 8 | 600 | moderate
0.024 0.002 1.014 0.999 IRT 8 | 600 | moderate
0.025 0.002] 1.015 0.999 LASSO 8 | 600 | moderate
0.025 0.003 1.012 0.999 SCS 8 | 600 | moderate
0.025 0.002] 1.016 0.999 GA 8 | 600 | moderate
0.030 0.001] 1.011 1.000 | CLASSICAL | 12 | 600 | moderate
0.030 0.001] 1.011 1.000 IRT 12 | 600 | moderate
0.031 0.001 1.012 1.000 LASSO 12 | 600 | moderate
0.030 0.001] 1.013 1.000 SCS 12 | 600 | moderate
0.030 0.001] 1.015 1.000 GA 12 | 600 | moderate
0.019 0.001] 1.008 1.000 | CLASSICAL | 8 | 1000 | moderate
0.020 0.002] 1.007 0.999 IRT 8 | 1000 | moderate
0.019 0.002] 1.008 0.999 LASSO 8 | 1000 | moderate
0.019 0.001] 1.008 1.000 SCS 8 | 1000 | moderate
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SRMR_ |IRMSEA | TLI CFlI k1 5i5 dsb | e | S o R
mean | mean | mean | mean et P sl ol 2 28
0.019 0.002 1.009 0.999 GA 8 | 1000 | moderate
0.023 0.000 1.007 1.000 | CLASSICAL | 12 | 1000 | moderate
0.023 0.000 1.007 1.000 IRT 12 | 1000 | moderate
0.023 0.001] 1.007 1.000 LASSO 12 | 1000 | moderate
0.023 0.000 1.008 1.000 SCS 12 | 1000 | moderate
0.024 0.001] 1.008 1.000 GA 12 | 1000 | moderate
0.023 0.000 1.003 1.000 | CLASSICAL | 8 300 strong
0.023 0.000 1.003 1.000 IRT 8 300 strong
0.024 | 0.001 | 1.004 1.000 LASSO 8 | 300 strong
0.024 0.000 1.004 1.000 SCS 8 300 strong
0.025 0.000 1.005 1.000 GA 8 300 strong
0.029 0.000 1.003 1.000 | CLASSICAL | 12 | 300 strong
0.029 0.000 1.003 1.000 IRT 12 | 300 strong
0.030 0.000 1.003 1.000 LASSO 12 | 300 strong
0.030 0.000 1.004 1.000 SCS 12 | 300 strong
0.031 0.000 1.004 1.000 GA 12 | 300 strong
0.016 0.000 1.002 1.000 | CLASSICAL | 8 600 strong
0.016 0.000 1.002 1.000 IRT 8 600 strong
0.016 0.000 1.002 1.000 LASSO 8 600 strong
0.017 0.000 1.002 1.000 SCS 8 600 strong
0.017 0.000 1.002 1.000 GA 8 600 strong
0.021 0.000 1.002 1.000 | CLASSICAL | 12 | 600 strong
0.020 0.000 1.002 1.000 IRT 12 | 600 strong
0.021 0.000 1.002 1.000 LASSO 12 | 600 strong
0.021 0.000 1.002 1.000 SCS 12 | 600 strong
0.022 0.000 1.002 1.000 GA 12 | 600 strong
0.012 0.000 1.001 1.000 | CLASSICAL | 8 | 1000 strong
0.012 0.000 1.001 1.000 IRT 8 | 1000 strong
0.012 0.000 1.001 1.000 LASSO 8 | 1000 strong
0.012 0.000 1.001 1.000 SCS 8 | 1000 strong
0.014 0.000 1.001 1.000 GA 8 | 1000 strong
0.015 0.000 1.001 1.000 | CLASSICAL | 12 | 1000 strong
0.015 0.000 1.001 1.000 IRT 12 | 1000 strong
0.016 0.000 1.001 1.000 LASSO 12 | 1000 strong
0.016 0.000 1.001 1.000 SCS 12 | 1000 strong
0.016 0.000 1.001 1.000 GA 12 | 1000 strong
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535 OF ) e Lo ciged)l il (3 5592 2o CLaV) oy B a)l Ll el a8 8 sl S5 by
dsb 2B O oo S 5y Glas ¥l b DMl e 1S s ) 23w koY) el
Lo B By e 8 Gl o Bl as ozl skt it e oG 5T 21 8580 25
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(External Validity) s,esdt muill o)1 Gl

Sl )l psally Ll ) Gy UL 8mmsell sl blios| (s Ay
S o 0f (3) Usis el gled 30l L (3 Laak! 3L Ls sy o Criterion)
Ol eyleall padlly (3 mamsdl i)l o A bLS Y 59 dl) e st s e Bladl 0 o oSE aund
pdsand) Ol alalell 3l B8y sl Jok! &g oyl

3) Jptr
Sbal! ) plly dpaiill dmpulll (o LGy Y folak dyylak! 81,8 Y1y ollwsgil !
J\jﬂ‘ﬂ\ Ja..o}.a Ja\.y)‘}“ J,A\M Ja..o}.a )W\H E\A;,b J}\a > izd 849
D5yl Jolal (gl B b Lead! | Lt Llalalt
0.037 0.573 CLASSICAL 8 300 | moderate
0.035 0.572 IRT 8 300 | moderate
0.039 0.576 LASSO 8 300 | moderate
0.028 0.616 SCS 8 300 | moderate
0.033 0.592 GA 8 300 | moderate
0.035 0.584 CLASSICAL | 12 300 | moderate
0.034 0.585 IRT 12 300 | moderate
0.031 0.600 LASSO 12 300 | moderate
0.028 0.629 SCS 12 300 | moderate
0.033 0.609 GA 12 300 | moderate
0.028 0.573 CLASSICAL 8 600 | moderate
0.027 0.572 IRT 8 600 | moderate
0.028 0.567 LASSO 8 600 | moderate
0.023 0.597 SCS 8 600 | moderate
0.027 0.579 GA 8 600 | moderate
0.025 0.592 CLASSICAL | 12 600 | moderate
0.026 0.593 IRT 12 600 | moderate
0.027 0.600 LASSO 12 600 | moderate
0.024 0.625 SCS 12 600 | moderate
0.025 0.604 GA 12 600 | moderate
0.019 0.572 CLASSICAL 8 1000 | moderate
0.018 0.572 IRT 8 1000 | moderate
0.021 0.567 LASSO 8 1000 | moderate
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0.018 0.588 SCS 8 1000 | moderate
0.019 0.571 GA 8 1000 | moderate
0.019 0.591 CLASSICAL | 12 | 1000 | moderate
0.019 0.590 IRT 12 | 1000 | moderate
0.021 0.593 LASSO 12 | 1000 | moderate
0.018 0.613 SCS 12 | 1000 | moderate
0.018 0.598 GA 12 | 1000 | moderate
0.025 0.663 CLASSICAL 8 300 strong
0.024 0.663 IRT 8 300 strong
0.030 0.650 LASSO 8 300 strong
0.026 0.685 SCS 8 300 strong
0.025 0.676 GA 8 300 strong
0.029 0.665 CLASSICAL | 12 300 strong
0.030 0.664 IRT 12 300 strong
0.029 0.666 LASSO 12 300 strong
0.028 0.689 SCS 12 300 strong
0.029 0.677 GA 12 300 strong
0.019 0.665 CLASSICAL 8 600 strong
0.019 0.665 IRT 8 600 strong
0.024 0.655 LASSO 8 600 strong
0.019 0.680 SCS 8 600 strong
0.018 0.670 GA 8 600 strong
0.018 0.663 CLASSICAL | 12 600 strong
0.018 0.663 IRT 12 600 strong
0.019 0.662 LASSO 12 600 strong
0.018 0.682 SCS 12 600 strong
0.016 0.671 GA 12 600 strong
0.015 0.666 CLASSICAL 8 1000 | strong
0.015 0.666 IRT 8 1000 | strong
0.020 0.653 LASSO 8 1000 | strong
0.016 0.676 SCS 8 1000 | strong
0.015 0.668 GA 8 1000 | strong
0.014 0.665 CLASSICAL | 12 | 1000 | strong
0.014 0.665 IRT 12 | 1000 | strong
0.019 0.663 LASSO 12 | 1000 | strong
0.014 0.680 SCS 12 | 1000 | strong
0.014 0.669 GA 12 | 1000 | strong
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(Reliability Analysis) &asd) gl Jo-1d1 oLl
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S Lresl olasy (Cronbach’s Alpha)lafl #LsyS" blee S n sy ¢ sl L

sranll el Joloy iy 92 Slo CILY e osT 0 (4) g 4bI(Omega Total)

koY) alala) 221 353
(4) Jymir
(Omega Total s Cronbach’s Alpha) A1 oL cdlolal Lyylall SL31EY)y Cille gl
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0.029 0.719 0.031 0.644 | CLASSICAL 8 300 | moderate
0.031 0.710 0.036 0.626 IRT 8 300 | moderate
0.042 0.678 0.042 0.593 LASSO 8 300 | moderate
0.038 0.675 0.046 0.589 SCS 8 300 | moderate
0.042 0.666 0.047 0.582 GA 8 300 | moderate
0.021 0.759 0.024 0.716 | CLASSICAL 12 300 | moderate
0.023 0.752 0.027 0.705 IRT 12 300 | moderate
0.029 0.724 0.033 0.677 LASSO 12 300 | moderate
0.031 0.723 0.034 0.675 SCS 12 300 | moderate
0.030 0.712 0.032 0.666 GA 12 300 | moderate
0.025 0.703 0.026 0.630 |CLASSICAL 8 600 | moderate
0.029 0.699 0.029 0.621 IRT 8 600 | moderate
0.035 0.679 0.035 0.603 LASSO 8 600 | moderate
0.040 0.678 0.038 0.603 SCS 8 600 | moderate
0.032 0.663 0.033 0.587 GA 8 600 | moderate
0.018 0.747 0.019 0.707 | CLASSICAL 12 600 | moderate
0.019 0.743 0.021 0.700 IRT 12 600 | moderate
0.021 0.728 0.023 0.686 LASSO 12 600 | moderate
0.022 0.726 0.023 0.685 SCS 12 600 | moderate
0.024 0.712 0.025 0.671 GA 12 600 | moderate
0.021 0.699 0.020 0.624 | CLASSICAL 8 1000 | moderate
0.022 0.696 0.021 0.617 IRT 8 1000 | moderate
0.029 0.685 0.028 0.610 LASSO 8 1000 | moderate
0.029 0.684 0.029 0.610 SCS 8 1000 | moderate
0.033 0.663 0.029 0.590 GA 8 1000 | moderate
0.017 0.742 0.019 0.701 | CLASSICAL 12 1000 | moderate
0.018 0.740 0.020 0.697 IRT 12 1000 | moderate
0.020 0.729 0.022 0.688 LASSO 12 1000 | moderate
0.021 0.730 0.022 0.687 SCS 12 1000 | moderate
0.023 0.711 0.024 0.670 GA 12 1000 | moderate

0.009 0.920 0.014 0.844 | CLASSICAL 8 300 strong
A
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0.009 0.920 0.015 0.841 IRT 8 300 strong
0.010 0.911 0.015 0.834 LASSO 8 300 strong
0.013 0.905 0.017 0.831 SCS 8 300 strong
0.015 0.893 0.021 0.816 GA 8 300 strong
0.007 0.939 0.010 0.890 | CLASSICAL 12 300 strong
0.007 0.939 0.011 0.889 IRT 12 300 strong
0.008 0.933 0.011 0.884 LASSO 12 300 strong
0.008 0.930 0.011 0.883 SCS 12 300 strong
0.009 0.923 0.012 0.874 GA 12 300 strong
0.009 0.919 0.012 0.842 |CLASSICAL 8 600 strong
0.009 0.919 0.012 0.840 IRT 8 600 strong
0.009 0.915 0.013 0.839 LASSO 8 600 strong
0.013 0.908 0.015 0.837 SCS 8 600 strong
0.013 0.901 0.016 0.824 GA 8 600 strong
0.006 0.935 0.008 0.886 | CLASSICAL 12 600 strong
0.006 0.935 0.008 0.885 IRT 12 600 strong
0.007 0.933 0.009 0.884 LASSO 12 600 strong
0.008 0.930 0.010 0.882 SCS 12 600 strong
0.008 0.922 0.010 0.873 GA 12 600 strong
0.009 0.917 0.010 0.840 | CLASSICAL 8 1000 strong
0.009 0.917 0.010 0.839 IRT 8 1000 strong
0.011 0.914 0.011 0.839 LASSO 8 1000 strong
0.012 0.911 0.014 0.840 SCS 8 1000 strong
0.011 0.902 0.014 0.825 GA 8 1000 strong
0.005 0.936 0.007 0.886 | CLASSICAL 12 1000 strong
0.005 0.936 0.007 0.886 IRT 12 1000 strong
0.006 0.934 0.007 0.885 LASSO 12 1000 strong
0.006 0.932 0.007 0.884 SCS 12 1000 strong
0.007 0.925 0.008 0.874 GA 12 1000 strong
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