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.75 500 .625 .625 .708 .667 .729 .688 .738 .700 .742 .708 .744 .714 .746
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71 420 .565 .565 .662 .613 .686 .638 .696 .652 .700 .662 .703 .669 .705



.70
.69
.68
.67
.66
.65
.64
.63
.62
.61
.60
.59
.58
.57
.56
.55
.54
.53
.52
.51
.50
-49
48
.47
.46
45
.44
.43
42
41
.40
-39
.38
.37
.36
.35
.34
.33
.32
.31
.30
.29
.28
.27

-400
380
.360
.340
.320
300
280
.260
.240
220
.200
-180
.160
-140
120
.100
.080
.060
.040
.020
.000

.550
.535
.520
.505
-490
475
460
.445
430
415
400
.385
370
355
.340
325
310
295
.280
265
250
235
220
205
-190
175
-160
.145
130
115
-100
-085
.070
.055
.040
025
.010
-.000

550
535
520
505
490
475
460
445
430
415
400
385
370
355
340
325
310
295
280
265
250
235
220
205
190
175
160
145
130
115
.100
085
.070
.055
.040
025
010
.000

.650
.638
.627
.615
.603
592
.580
.568
557
-545
.533
522
510
498
487
475
.463
452
.440
428
417
405
.393
382
370
.358
.347
.335
323
312
.300
.288
277
.265
253
242
230
218
207
195
183
172
.160
.148

.600
.587
573
.560
.547
.533
.520
.507
493
-480
467
453
.440
427
413
.400
.387
373
.360
.347
.333
.320
307
293
.280
267
253
.240
227
213
.200
187
173
160
147
133
120
.107
.093
080
.067
.053
.040
.027

675
664
653
643
632
621
610
.599
.588
578
567
.556
.545
534
523
513
.502
491
480
469
458
448
437
426
415
404
393
383
372
361
350
339
328
317
307
296
285
274
263
252
242
231
220
209

.625
.613
.600
.588
575
.563
.550
.538
.525
513
.500
.488
475
463
.450
.438
425
413
400
.388
375
.363
.350
.338
325
313
.300
.288
275
262
250
237
225
212
.200
187
175
162
150
137
125
112
100
-.087

685
675
664
654
643
633
622
612
601
.591
.580
570
559
.549
538
528
517
507
496
486
475
465
454
444
433
423
412
402
391
380
370
359
349
338
328
317
307
296
286
275
265
254
244
233

.640
628
616
.604
.592
.580
.568
556
544
532
.520
.508
496
484
472
460
448
436
424
412
400
388
376
364
352
340
328
316
304
292
280
268
256
244
232
220
208
196
184
172
160
148
136
124

.690
.680
.669
659
.649
638
628
618
607
.597
587
576
.566
556
545
535
525
514
.504
494
483
473
463
452
442
432
421
411
401
.390
380
370
359
349
339
328
318
308
297
287
277
266
256
246

.650
.638
.627
.615
.603
592
.580
.568
.557
-545
.533
522
510
.498
487
475
463
452
.440
428
417
405
.393
382
370
.358
.347
.335
323
312
.300
.288
277
.265
253
242
230
218
207
-195
183
172
.160
.148

.693
.683
672
662
652
642
631
621
611
601
.590
.580
.570
.560
.550
.539
.529
519
.509
.498
.488
478
468
457
447
437
427
416
406
.396
386
375
365
355
345
335
324
314
304
294
283
273
263
253

657
.646
634
623
611
.600
.589
577
.566
.554
.543
531
.520
.509
497
486
474
463
451
440
429
417
406
.394
383
371
.360
349
337
326
314
303
291
280
269
257
246
234
223
211
200
.189
177
.166

.695
.684
674
664
654
644
634
623
613
.603
.593
.583
573
.562
552
542
532
522
511
501
491
481
471
461
450
440
430
420
410
.399
.389
379
369
359
349
338
328
318
.308
.298
287
277
267
257



(d

.26 137 .013 .198 .075 .223 .112 .235 .137 .242 .154 .247

.25 125 .000 .187 .062 .212 .100 .225 .125 .232 .143 .237
.24 113 177 .050 .202 .088 .215 .113 .222 .131 .226
.23 102 .166 .037 .191 .076 .204 .102 .212 .120 .216
22 .090 155 .025 .181 .064 .194 .090 .201 .109 .206
21 078 .144 .012 .170 .052 .184 .078 .191 .097 .196
.20 .067 .133 .000 .160 .040 .173 .067 .181 .086 .186
.19 .055 122 .149 .028 .163 .055 .171 .074 .176
18 .043 112 139 .016 .153 .043 .160 .063 .165
17 .032 .101 128 .004 .142 .032 .150 .051 .155
.16 .020 .090 118 .000 .132 .020 .140 .040 .145
15 .008 079 .107 122 .008 .130 .029 .135
.14 .000 .068 .097 111 .000 .120 .017 .125
13 .057 .086 .101 109 .006 .114
12 .047 .076 .091 .099 .000 .104
11 .036 .065 .080 -089 .094
.10 025 .055 .070 .079 .084
.09 .014 .044 .060 .068 .074
.08 .003 .034 -049 .058 .064
.07 000 .023 .039 .048 .053
.06 .013 .029 .038 .043
.05 .002 .018 .027 .033
.04 .000 .008 .017 .023
.03 -.000 .007 .013
.02 -000 .002
.01 .000
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(2) a8 saall Jgaad) B cuse sa WS ((dly) o deg)lagia IS 2 Likall ) Jass o2 Jalaall Jilal)

((dea) o deg) muaail) lalaa cpa IS (B shall ) Jo55 A cOlalaall ALEAY (d) Juwil) S8 Agral) cdlalaa :2 Jgaa

(L)Jdas) s
8 7 6 5 4 3 2
A2 14 .16 .20 .25 .33 .50 (deg)
.01 .02 .03 .04 .07 14 .33 (dgp)
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cuil ford

m—audeh

4 J}J.A

(e Cilida 30 die Cpadill Y uaaall) o (ialel cpilalaally §)88al ) (o Aibiadil) g g5l 1 S

i) e Cilida sae die 23 g0 g ) gl ilalaay B akal) 4 gl cdlalaal 4 Ll cildl jady) g Apluad) cllawgial) @ 3 Jsaa

formula Mean Std. Deviation
d guilford 500 287
audeh 500 28T
12 guilford 247 A
audeh 33z 332
13 guilford 332 33z
audeh A28 319
14 guilford 274 230
audeh 481 307
15 guilford 399 A28
audeh ATE .00
8 guilford 418 322
audeh 484 228
I7 guilford A28 319
audeh 488 294
18 guilford 437 318
audeh 481 282
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Levene's Test for Equality

of Variances t-test for Equality of Means

F Sig. t Sig. (2-tailed)

12 503 AT9 -1.812 07
13 AT 451 -2.078 039
14 1.381 241 -1.831 055
15 1.565 214 -1.727 a8
I8 1.471 237 -1.544 24
I7 1.307 254 -1.387 a7
18 1.143 286 -1.255 211

¢ ((monotonic) 4,5 4l cyilalaally 5uhal) dygrall cBlalaag Jiladl s G ABAY o 1 JS&N (e Baadlg
Badyy 1 Jgoa (B Adpal) JiIa) (e bt JS die Y ggina oy ccilbugial) ggiva o Aadaly duadll (3 g8 oy
Jalaa aie aasal) ugially 45)8a g psal) BRI Guilalaally cupafil) cillagia cpr (39080 pudagall 5 Jgaa (e
n Al 13 (alitg (2 ) Jiad) s 0 s% Lasie Laldg (d= 0.50) (eddll JY sl Glé 8 Jaagial) 4y geuall
o Ofilalaally il cp (Al ey LaS 3y gilia Alalaa (389 Jilad) (e (8 ) aadl die AN Al (Jilad) ae Al
) 13 e Lilaaa) Jila

lgie s ] Albmal) 3)gilia Alslaa o) ) i 5 Jgaa A A 4 WS (d= 0.50) ¢ 5o080 o AYa Ll

i) e 3al Wilaa) g1 & (38N raay O Alalall (e ¢ Auiiadl Apall Blefie B Jaadl) B

Lo gally Agl) Jliall Jaams (g ¢y 93 il i) &y graa cidlalaal alad) Jaaw giall g Cpiilataally ) i) il gia G 398N 2 5 Jgaa
(d= 0.50) 2is 2 all

Original Guilford Correction Formula Modified Guilford Correction Formula

mean s.d. t-value sig. mean s.d. t-value sig.
Reference | .500 287 .500 287
12 247 321 -7.824 0.000 332 332 -5.037 0.000
13 332 332 -5.037 0.000 428 319 -2.253 0.027
14 374 330 -3.807 0.000 461 .307 -1.259 0.211
15 .399 .326 -3.080 0.003 476 .300 -0.795 0.428
16 416 322 -2.601 0.011 484 .296 -0.547 0.586
17 428 319 -2.253 0.027 .488 294 -0.397 0.692
18 437 316 -1.989 0.050 491 292 -0.301 0.764
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Abstract

Revision of Guilford formula to Correct Item Difficulty for Guessing
in Multiple Choice Test ltems

The original Guilford formula for estimation of multiple choice item difficulty was based on the
penalty for guessing. This penalty was originally based on completely random or blind guessing, which
means that it is purely based on mathematical estimation and on significantly violated assumptions.
While authentic and fair estimation is expected to be based on mixed scoring formula which adds
another correction factor to integrate measurement theory with decision theory based on partial
knowledge and risk— taking behavior. New formula with two correction factors related to guessing,
partial knowledge and risk—taking is presented in this paper. Further studies are suggested for
reviewing the validation of the main assumptions of item theory models.(Keywords: item difficulty,

correction for guessing, risk—taking, multiple choice item, partial knowledge, scoring formula)
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