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Objectives: This study performed item analyses of four working memory (WM) measures
and constructed the validity of the WM measures. Methods: The present paper included
two preliminary studies. The 1st preliminary study included data from three hundred twenty-
nine children between 4-8 (NL 248, LI 81). Nonword repetition, matrix forward, matrix back-
ward, and sentence repetition tasks were used. ltem difficulty was analyzed using item re-
sponse theory and classical test theory. In the 2nd preliminary studies, 84 children aged
between 4-6 performed revised working memory tasks. Item difficulty and item discrimi-
nation parameters were analyzed. Lastly, construct validity was verified through the Pear-
son correlation between standardized vocabulary measures and four WM tasks. Results:
Most items were appropriately placed in the order of difficulty, and some items with unac-
ceptable difficulty levels were replaced, modified, or removed for the 2nd study. Most base-
line items in forum WM tasks started with above 90% of the pass rate. The 2nd study results
showed that item difficulty and discrimination parameters were adequate, but item pa-
rameters for few items were higher than expected, so that those items should be removed
for the final version of tasks. The high level of concurrent validity for four WM tasks was dem-
onstrated through significant correlations with receptive and expressive vocabulary scores.
Conclusion: The present study systematically reviewed items in widely used WM measures.
Based on the results, WM measures are expected to be used in the clinical setting. Further
work is required to verify validity constantly.

Keywords: Working memory, Nonword repetition, Sentence repetition, Matrix, ltem analy-
sis, [tem response theory
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1st preliminary study

2nd preliminary study

Characteristic

NL (N=248) LI(N=81) t NL (N=56) LI(N=28) t
Age (mo) 67.83(10.04) 69.95(11.44) -1.592 62.15(9.66) 61.34(11.10) =371
Performance 1Q° 110.65 (22.44) 104.21(12.72) 2.456% 107.91(13.86) 96.03(11.32) -4.189**
Receptive vocabulary® 66.77 (15.34) 47.33(15.26) 9.908** 60.17 (14.10) 41.23(19.76) -4.968™*
Expressive vocabulary® 7222 (13.67) 57.72 (14.58) 7.041%* 65.88(12.26) 51.29(18.31) -4.190%**

Values are presented as mean (SD).

NL=children with normal language development; LI=children with language impairment.
Kaufman assessment battery for children (Moon & Byun, 2003), °Receptive & expressive vocabulary test (Kim, Hong, Kim, Jang, & Lee, 2009).

*p<.05, **p<.01.
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Table 2. Preliminary versions of NWR, Matrix forward, Matrix backward, and SR tasks
Task 1st preliminary study 2nd preliminary study

o [tem number Number of items Total items [tem number Number of items Total items
Nonword repetition 20 15

2 syllables 1-4 4 1-3 3

3 syllables 5-8 4 4-6 3

4 syllables 912 4 79 3

5 syllables 13-16 4 10-12 3

6 syllables 17-20 4 13-15 3
Matrix forward 18 18

2 blocks 1-4 4 1-4 4

3 blocks 5-8 4 5-8 4

4 blocks 913 5 913 5

5 blocks 14-18 5 14-18 5
Matrix backward 18 18

2 blocks 1-4 4 1-4 4

3 blocks 5-8 4 5-8 4

4 blocks 913 5 913 5

5 blocks 14-18 5 14-18 5
Sentence repetition 34 12

Simple sentences: 3 words 19 9 1-3 3

Simple sentences: 5 words 10-18 9 4-6 3

Conjoined sentences: 5 words 19-27 9 79 3

Embedded sentences: 5 words 1-8 8 10-12 3
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Table 3. Participants’ characteristics by working memory tasks

N NWR Matrix (F) ~ Matrix (B) SR

Group

LI 81(2467) 71(2261) 67(21.61) 54(2045) 40(19.23)

NL 248(75.38) 243(77.39) 243(78.39) 210(79.55) 168(80.77)
Sex

Boy 165(50.15) 157 (50.00) 156(50.32) 132(50.00) 102 (49.04)

Girl 164 (49.85) 157(50.00) 154 (49.68) 132(50.00) 106 (50.96)
Age

4 65(19.76) 61(19.43) 60(19.35)  21(7.95) -(-)

5 135(41.03) 132(42.04) 130(41.94) 127(48.11) 118(56.73)

6 109(33.13) 103(32.80) 100(32.26) 97(36.74)  84(40.38)

7 11(3.34) 11(3.50) 11(3.55) 10(3.79) 6(2.88)

8 9(2.74) 7(2.23) 9(2.90) 9(3.41) -()
Total 329(100)  314(100) 310(100)  264(100)  208(100)

Values are presented as number (Percentage).

LI=children with language impairment; NL=children with normal language devel-
opment; NWR=nonword repetition; Matrix(f)=Matrix forward; Matrix(B)=Matrix
backward; SR=sentence repetition.
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A7) SHETE I EFEA - X2
Table 4. Mean scores and SD for NWR, Matrix (F), Matrix (B), and SR
Total Boys Girls NL L
N M SD N M SD N M SD N M SD N M SD
Nonword repetition
2 syllables 314 345 071 157 348 075 157 343 068 243 345 072 71 345 069
3 syllables 314 309 088 157 301 085 157 317 09 243 314 083 7 292 102
4 syllables 314 280 110 157 266 114 157 294 104 243 288 107 71 249 116
5 syllables 314 201 121 157 189 124 157 214 118 243 207 12 71 180 1.20
6 syllables 314 1.36 1.20 157 1.27 1.28 157 1.45 1.12 243 1.42 1.18 7 114 1.26
NWR total 314 1271 354 157 1231 367 157 1311 3.38 243 1298 348 71 1180 364
Matrix forward
2 blocks 310 355 076 156 344 077 154 365 073 243 357 072 67 346 088
3 blocks 310 271 128 156 2.7 1.30 154 271 127 243 272 177 67 266 133
4 blocks 310 200 156 156 196 155 154 205 157 243 202 155 67 1.91 1.57
5 blocks 310 09 138 156 096 142 154 097 134 243 094 136 67 103 147
Matrix (F) total 310 922 402 156 906 409 154 938 3% 243 926 396 67 906 425
Matrix backward
2 blocks 264 325 105 132 318 114 132 333 095 210 327 100 54 320 123
3 blocks 264 242 133 132 237 139 132 248 127 210 243 132 54 239 138
4 blocks 264 145 149 132 146 152 132 145 147 210 148 145 54 137 165
5 blocks 264 072 120 132 074 119 132 070 121 210 074 121 54 063 114
Matrix (B) total 264 78 398 132 776 410 132 795 388 210 792 391 54 759 430
Sentence repetition
3 words SS total 208 873 060 102 870 054 106 876 066 168 880 046 40 845 096
5 words SS total 208 6.58 233 102 625 246 106 689 217 168 707 178 40 453 315
5 words CS total 208 722 193 102 702 202 106 7.4 1.82 168 756 155 40 578  2.60
5 words ES total 208 546 220 102 545 213 106 546 228 168 583 195 40 390 252
SR total 208 2798 591 102 2742 597 106 2852 583 168 2925 450 0 2265 791
SS=simple sentence; CS=conjoined sentence; ES =embedded sentence; NL=children with normal language development; LI=children with language impairment.
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=, 258 B3 358 WS4 S 52 E T S EE 20E S-S s EF oA ol
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A ol pAbo 2 AFEEITE Bl gol2a IARAOlE MR AR Bas} ol S0 et
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Table 5. Mean scores and SD for NWR, Matrix (F), Matrix (B), and SR by ages

COMMUNICATION SCIENCES & DISORDERS

4 5 6 7 8
Task
N M SD N M SD N M SD N M SD N M SD
Nonword repetition
2 syllables 61 326 081 132 344 070 103 358 065 " 364 067 7 314 069
3 syllables 61 275 099 132 314 087 103 324 080 " 327 047 7 257 098
4 syllables 61 203 118 132 280 105 103 314 09 " 336 067 7 357 053
5 syllables 61 1.21 1.07 132 200 114 103 239 117 " 282 108 7 243 113
6 syllables 61 095 106 132 122 115 103 168 122 " 209 145 7 1.7 1.38
NWR total 61 1021 363 132 1259 329 103 1403 309 11 1518 214 7 1343 355
Matrix forward
2 blocks 60 312 101 130 355 074 100 371 054 " 391 030 9 400  0.00
3 blocks 60 168  1.30 130 256 121 100 336 092 " 318 098 9 389 033
4 blocks 60 08 109 130 170 129 100 284 150 " 255 169 9 400 132
5 blocks 60 008 038 130 057 101 100 171 1.51 " 164 169 9 333 150
Matrix (F) total 60 573 297 130 838 320 100 1162 350 1M 127 350 9 1522 233
Matrix backward
2 blocks 21 176 1.55 127 323 098 97 349 078 10 380 042 9 389 033
3 blocks 21 106 124 127 217 127 97 287 118 10 320 092 9 35 073
4 blocks 21 033 058 127 110 125 97 184 153 10 280 169 9 344 159
5 blocks 21 010 030 127 038 083 97 1.1 1.44 10 140  1.07 9 200 166
Matrix (B) total 21 324 302 127 688 315 97 931 388 10 1120 308 9 1289 352
Sentence repetition
3 words SS total 0 118 872 065 84 875 053 6 867 052 0
5 words SS total 0 . . 118 636 238 84 695 221 6 550 259 0
5 words CS total 0 . . 18 701 1.91 84 749 196 6 750 138 0
5 words ES total 0 118 519 224 84 583 216 6 550 164 0
SR total 0 18 2728 601 84 2902 575 6 2717 4T 0

SS=simple sentence; CS=conjoined sentence; ES =embedded sentence.

Table 6. Interpretation for item difficulty and item discrimination indices by
IRT and CTT

[tem difficulty [tem discrimination
Interpretation IRT CTT  Interpretation IRT CTT
Very easy -o~20  0-1.0 Veryhigh 1.7-00 410
Easy 20~-5 6-8  High 135170  3-4
Moderate -5~+5 4-6  Moderate 65135  2-3
Challenging +5~+20 2-4  Llow 35-65 1-2
Very challenging  +2.0~c0 0-2  Verylow 0-35 10

IRT=item response theory; CTT=classical test theory.

A 27 E527A5E S &5 207 A2 Skl
S =2 AOE YERAL, Ao 2ol SR EHEE A
TE VN EF 2L - R Ea Abelglen] 3l &5 205
Bl 57 &5 227 S1holA vl w2 el HEEE AU
Ao 2 Ah=ERlth SR YL s Aot S 915 Table 89
AR
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Table 7. NWR item difficulty and item discrimination indices by IRT and CTT

IRT CTT Rank by
NWR e e Discrimi- . Discrimi- ~ item
number  Difficulty nation Difficulty nation_ difficulty
2 syllables 1 6.077 400 914 106 19
2 -9.459 185 850 135 20
3 -3.349 636 879 192 18
4 -3.026 501 808 269 17
3 syllables 1 -1.159 1557 649 404 "
2 -1.457 640 703 317 13
3 -2.839 734 869 192 16
4 -2.678 802 875 212 15
4 syllables 1 -1.939 1.019 840 279 14
2 -312 1.282 578 606 8
3 -1.261 1.116 760 4723 12
4 -486 1.351 623 596 9
5 syllables 1 -.207 1.038 546 558 6
2 -232 1.686 .569 635 7
3 1.217 1.033 .262 404 2
4 -603 1222 642 529 10
6 syllables 1 385 960 425 500 5
2 601 1.399 351 548 4
3 697 1260 339 538 3
4 1.235 1.104 249 394 1

NWR=nonword repetition; IRT=item response theory; CTT =classical test theory.

Table 8. Matrix forward task item difficulty and item discrimination indices
based on IRT and CTT

Matrix [tem IRTD_ . CWD. - R?tr;l:nby
forward - number - pifficuty " Difficutty S ity
2blocks 1 -1405 1581 8 39 15
2 223 123 %0 A% 16
3 291 83 93 A% 17
4 308 82 913 185 18
3blocks 1 483 1485 628 631 11
2 -85 186 75 583 14
3 -6%5 1561 683 62 13
4 627 169 63 60 12
4blocks 1 497 173 3 670 7
2 278 1573 430 680 9
3 454 146 3B 612 8
4 269 123 50 8410
5 919 1872 249 612 4
Sblocks 1 886 2443 239 563 5
2 104 2917 88 5% 3
3 810 236 262 62 6
4 1361 1881 185 350 2
5 1387 2858 117 3% 1

IRT=item response theory; CTT =classical test theary.

https://doi.org/10.12963/csd.20720
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Table 9. Matrix backward task item difficulty and item discrimination indices
based on IRT and CTT

Matrx e IRTDiscrimi CTTDiscrimi R?tr‘]ﬂl:nby
backward number  pifficulty nation Difficulty nation _ difficulty
2 blocks 1 -1.963 1.498 898 216 18
2 -1512 1.260 818 341 17
3 -1.366 997 761 .386 16
4 -1.208 1.327 177 420 15
3 blocks 1 -676 1.480 682 .568 13
2 -.084 1.944 542 784 12
3 -835 1.691 731 545 14
4 162 1.488 470 705 10
4 blocks 1 781 2077 284 636 9
2 931 2.053 246 545 8
3 1.024 2.151 220 511 7
4 -013 1.776 519 127 1
5 1.165 2.200 186 443 6
5 blocks 1 1.322 2.707 136 398 4
2 1.451 1.740 155 398 3
g 1.251 2.538 155 375 3
4 1.501 1.729 148 .34 1
B 1.468 2.265 125 330 2

IRT=item response theory; CTT=classical test theory.
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Table 10. SR task item difficulty and discrimination indices based on IRT and

CTT
IRT CTT Rank by
SR e . Discrimi- . Discrimi- ~ item
number  Difficulty nation Difficulty nation_ difficulty
3words SS 1 -3.4729 1575 985 043 29
2 -6.721 515 966 057 35
3 -4.055 670 927 115 32
4 3456 1130 966 072 30
5 3233 2871 995 014 28
6 -3.835 1.041 97 057 31
7 -4.608 785 966 057 33
8 5728 727 980 043 34
9 32283 -109 an 0 1
5 words SS 1 -821 2.088 754 521 13
2 -1.272 1.287 788 333 20
3 -823 1.646 730 550 14
4 -1.235 1.446 798 362 19
5 0366  1.218 596 536 3
6 -.755 1.169 677 449 9
7 -731 2.053 730 550 8
8 -700 1.190 668 492 6
9 -1.554 1.279 831 289 25
5words CS 1 -82 1.583 725 507 12
2 -1.357 1.334 .807 347 22
3 -1.353 1.341 807 376 21
4 -1.540 1.108 807 362 24
5 -2.333 1.188 908 188 27
6 -1.010 1613 769 478 17
7 -1.453 944 769 347 23
8 -957 1.777 769 536 15
9 2199 891 850 260 26
5 words ES 1 -283 1.222 576 608 2
2 -546 1.184 634 521 9
3 -764 1.151 677 478 10
4 -1.042 1.530 .769 463 18
5 -498 1518 644 623 4
6 -803 1.324 701 4972 1
7 -962 1.496 750 4972 16
8 -1 1.607 701 507 7

SS=simple sentence; CS=conjoined sentence; ES=embedded sentence; IRT=item
response theory; CTT =classical test theory.
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NWR Item Parameters (CTT)
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—8—Item difficulty 0.872 | 0.692 0.641 0615 0.808 0.795

—#- [tem discrimination 0.308  0.308 0.385 0.538 0.346 0.346 0231

Figure 1. ltem parameters of nonword repetition task.
CTT=classical test theory.
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Matrix Forward Item Parameters (CTT)
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Figure 2. [tem parameters of Matrix forward task.
CTT=classical test theory.
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Matrix Backward Item Parameters (CTT)

0.700

0.600

0.500

0.400

0.300

Item difficulty

0.200

0.100

0.000

1.000

0.900

0.800

0.700

0.600

0.500

0.400

0.300

Item discrimination

0.200

0.100

0.000

2.1 2-2 23 24 31 32 33 34 41 4-2 43 44 45 51 52 53 54 55

—8— [tem difficulty
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Figure 3. ltem parameters of Matrix backward task.
CTT=classical test theory.

Setnence Repetition Task Item Parameters (CTT)
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Figure 4. ltem parameters of sentence repetition task.
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Item discrimination
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0.720 0.600 0.560 0.600 0.840 0.880 0.680

SS=simple sentence; CS=conjoined sentence; ES=embedded sentence. CTT=classical test theory.
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ko] whebaksly] 3hA| 9} 594 (N=78, p=.000), HIEZ] A A4
A2} 459 (N=80, p=.000) W{EZA A4 71A|9} 534 (N=77,
p=.000), 2% wjeba-sl7] 2|2k 691 (N=77, p=.000)2] 325t
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2710 FHETE AT RGEY + BRi2 9
Appendix 1. Number of participants by age in each group at 1st and 2nd preliminary studies
1st Preliminary study 2nd Preliminary study
Group Age Sex N % Group Age Sex N %
NL (N=248) 4 M 26 104 NL (N=56) 4 M 10 179
F 24 96 F 12 214
5 M 49 19.7 5 M 9 16.0
F 59 23.7 F 14 25.0
6 M 40 16.1 6 M 5 8.9
F 472 16.9 F 6 108
7 M 1 6 7 M 0 0
F 2 1 F 0 0
8 M 2 1 8 M 0 0
F 3 1 F 0 0
LI(N=81) 4 M 10 12.3 LI (N=28) 4 M 7 219
F 5 6.2 F 4 125
5 M 16 19.8 5 M 9 28.1
F " 13.6 F 3 94
6 M 16 19.8 6 M 5 156
F " 13.6 F 4 125
7 M 4 49 7 M 0 0
F 4 49 F 0 0
8 M 1 12 8 M 0 0
F 3 37 F 0 0

NL=children with normal language development; LI=children with language impairment.

Appendix 2. Comparison of original items vs. revised items on NWR

NWR nLljtrenrkT)]er [tem Modification sg\rlslissg
2 syllable 1 | S|
2 Ot Deleted
3 ZL} ESE
4 THE| el
3 syllable 1 HEC Deleted
2 e U\
3 2] =1=y)
4 L|OIE. L|OIE
4 syllable 1 EHo0l E87t0l
2 oeE Deleted
3 FHERA FEIHERA]
4 CHI . =2
5 syllable 1 ROf+H2| O 2
2 2| ZOHE| ™ 2| oHE|T]
3 Sy Deleted
4 HRESCHAY BESCHAL
6 syllable 1 22| e Deleted
2 29/r|2 AL 28241
3 S0t EoiEgnE
4 0|7 | =07HB} 07| =07HH}

NWR=nonword repetition.

https://doi.org/10.12963/csd.20720

Appendix 3. Comparison of original items vs. revised items on Matrix forward

and backward
Condition ltem - Modification |
number Matrix forward Matrix backward

2 blocks 1
2 Order and location modified ~ Order and location modified
3 Order and location modified ~ Order and location modified
4

3 blocks 1 Order and location modified
2 Order and location modified ~ Order and location modified
3 Order and location modified
4

4 blocks 1
2
3 Order and location modified
4 Order and location modified ~ Order and location modified
5

5 blocks 1 Order and location modified
2
3 Order and location modified
4 Order and location modified
5

https://www.e-csd.org 825
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Appendix 4. Comparison of original items vs. revised items on SR

COMMUNICATION SCIENCES & DISORDERS

Sentence repetition [tem number [tem Modification Revised version
3 words SS 1 J2lg o2 02 Jelg iz 024e.
2 MZO0IE EZ 2012 Deleted
3 2|2 2 Aot Deleted
4 SHO| QMS Ble. S/40| DHMS B2
5 A0 2|0LE oja. A0p7t 2|0HE ol
6 OMt7} AZS 91012, Deleted
7 o717t ZollM =0ta Deleted
8 27 2Ol M LA 2. Deleted
9 AOPFAIZOIA 2t Deleted
5 words SS 1 S/40| 22 31E=2 O[S Sote Order changed AOPt HAE 5t Zef|E ot
(originally 5-word CS item 3)
2 AOpt Otz =2 el E si2. Deleted
3 2oL 22 7122 Z0|1E &ete. Deleted
4 OtH7} SAHBHE| QIQl= thS 2| Order changed Ofet7} B1S01M stES 3 2.
(originally 5-word CS item 6)
5 OHHE7} OF75HE| 2H2 32 EAH 2. Deleted
6 OHHE7} OF7 FStE]| Ofl & RS AR Deleted
7 21717} ghoj| A 412 2HPAH| EFR Order changed Sdo| 22H Aot Ol=22 H2.
(originally 5-word CS item 8)
8 A0 EHolA B A 2. Deleted
9 AOPEA|ZOM AUE 2T ALR. Deleted
5 words CS 1 277 S22 5t 02| S 2ot Deleted
2 S/H0[ HIZ|E 1 US40l Deleted
3 A0 YAE 510 2| E ot Order changed SH0| 22 3142 oS Slote
(originally 5-word SS item 1)
4 OF7 7 OHItM FALS BHO| 20t Deleted
5 217 i nIhA BHS e] Hoje, Deleted
6 Ol &l S01A SHEE I sli2. Order changed OfiE7 | SAUSH| OfQl= WS 22
(originally 5-vvord SS item 4)
7 Op717} Qf2tH A0t RRE FHL Deleted
SH0| 22U AOPO|ZE H Order changed 2127+ EHof| A 24|12 AU EfR.
(originally 5-word SS item 7)
9 S/40| OIILEH OfHii7 ok AtRt2 Deleted
5 words ES 1 7= +FE ste AE okl Deleted
2 2= el E She A Aofele Revised and order Ot HAZ 5= OIS E2ie
changed (originally 5-word ES item 5)
3 Opte O8e 2= AS Zalie. Deleted
20t HE A= ZORRIE MSIL. Deleted
5 Oty | HAE st HOLE 228 Order changed SMe =L Or= S Al0fs2
(orlglnally 5-word ES item 2)
6 Aot 2| E We| Zectn sie. Deleted
7 o7} S 7 2L0| SHoztn 5. Deleted
8 Oty 2-2S MIAH &2t sie. Oftif7 2H2S MIAH| o2t sie.

SR=sentence repetition; SS=simple sentence; CS=conjoined sentence; ES=embedded sentence.
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Appendix 5. ltem parameters for revised NWR, Matrix forward, Matrix backward, and SR tasks based on IRT and CTT

A7)0 SHETE I ERA -

ol

IX|& 2|

I'
Ho

Working memory Condition Difficulty Discrimination Difficulty Discrimination
NWR Syllable-2 1 -1914 1.277 0.872 0.308
Syllable-2 3 -1.356 0.653 0.692 0.308
Syllable-2 4 -1.225 0.500 0.641 0.385
Syllable-3 2 0544 1.051 0.615 0.538
Syllable-3 3 -2.009 0.805 0.808 0.346
Syllable-3 4 -1.712 0.922 0.795 0.346
Syllable-4 1 -1.828 0.504 0.705 0.231
Syllable-4 3 0135 1.521 0.538 0.692
Syllable-4 4 0.726 0.622 0.603 0.423
Syllable-5 1 0.530 1.653 0.359 0.654
Syllable-52 0.535 1.335 0.372 0.615
Syllable-5 4 -0.105 1.176 0.526 0.615
Syllable-6 2 0.630 1.397 0.346 0.615
Syllable-6 3 0.521 2.899 0.333 0.731
Syllable-6 4 1.105 1.967 0.205 0.500
Matrix forward Block-2 1 -0.244 1.476 0.588 0.692
Blcok-2 2 -0.596 3432 0.738 0.654
Block-2 3 -0.902 1.805 0.763 0.462
Block-2 4 -0.835 2.100 0.763 0.577
Block-3 1 0.109 2.743 0.500 0.769
Blcok-3 2 0.568 2.182 0.350 0.692
Block-3 3 0117 2.484 0.575 0.731
Block-3 4 0.338 1.989 0.425 0.846
Block-4 1 1.003 1.764 0.250 0.654
Blcok-4 2 0.679 1.640 0.338 0.692
Block-4 3 0.840 3.556 0.238 0.654
Block-4 4 0.615 2.629 0.325 0.731
Block-4 5 1.444 31.723 0.088 0.269
Block-5 1 1.709 3922 0.063 0.192
Blcok-52 1.743 2.711 0.075 0.231
Block-53 1.744 2.705 0.075 0.192
Block-5 4 1811 2.936 0.063 0.192
Block-55 2.253 2.310 0.038 0.115
Matrix backward Block-2 1 0334 2.311 0.610 0.880
Blcok-2 2 0133 1.850 0.545 0.760
Block-2 3 -0.208 1.521 0.558 0.760
Block-2 4 0.231 2.182 0.442 0.840
Block-3 1 0.231 2412 0.442 0.840
Blcok-3 2 0.927 2910 0.221 0.680
Block-3 3 0.678 2.669 0.299 0.640
Block-3 4 0.851 3580 0.234 0.640
Block-4 1 1.043 4.475 0.169 0.520
Blcok-4 2 1.073 26.984 0.117 0.360
Block-4 3 1.393 3915 0.091 0.280
Block-4 4 1.080 30.728 0.104 0.320
Block-4 5 1.795 3943 0.039 0.120
Block-51 2125 3.028 0.026 0.080
Blcok-52 1.502 2942 0.091 0.280
Block-53 1.664 3.075 0.065 0.200
Block-5 4 1.800 3.896 0.039 0.120
Block-55 1.726 43764 0.039 0.120
Sentence repetition 3.SS_1 -2.169 2.130 0.948 0.160
3.5S.2 -1.737 2.723 0.922 0.240
BESSES -1.794 20923 0.961 0.120
5_SS_1 0.115 2.067 0.545 0.840
5_SS_2 -0.550 4918 0.714 0.760
5.SS_3 -0.208 1.948 0571 0.720
5_CS_1 -0.831 2.348 0.753 0.600
5 CS_2 -0.929 2.989 0.792 0.560
SHESES -0.560 1.744 0.662 0.600
5 ES_1 -0.320 2.240 0.610 0.840
5_ES_2 0.178 2616 0571 0.880
BES 3 0819 1.558 0.714 0.680

NWR=nonword repetition; IRT=item response theory; CTT =classical test theory; SS=simple sentence; CS=conjoined sentence; ES =embedded sentence.
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