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Brief description of testing battery

Pseudoword repetition. Twenty pseudowords 2—5 syllables long (from Maridaki-Kassotaki,
1998) were pronounced by the experimenter one by one for the child to repeat, noting the number of
incorrectly repeated items (range 0—20; Cronbach’s a = .72 for Grades 3—4, .64 for Grade 7).

Pseudoword reading. Twenty pseudowords 2—5 syllables long (from Maridaki-Kassotaki,
1998, not used in the repetition task) were presented on a sheet of paper for the child to read aloud,
noting the total reading time and number of incorrectly read items (range 0-20; o = .83/G34, .84/G7).

Word reading. Children read aloud a list of 84 words, 1-7 syllables long (including high,
medium, and low frequency items and a variety of parts of speech and declension types), presented in
three columns on a sheet of paper. The total reading time and number of incorrectly read items were
noted (range 0-84; a = .91/G34, .95/G7).

Passage reading and comprehension. Three age-appropriate passages of increasing
difficulty were read aloud by the children, noting their total reading time and number of reading
errors. Following each passage, 2—4 open-ended comprehension questions were asked, and points
were given for correct responses (partial points for approximations). For the second and third passage,
one-minute silent study was provided after reading aloud and before the questions.

Passages were 40—76 and 72-90 words long, for Grades 3—4 and Grade 7, respectively. They
differed in genre (including narrative and expository) and included increasingly longer and less
frequent words as well as longer sentences and subordinate clauses. Comprehension questions probed
information memorization, integration from disparate points in the passage, and reasoning on the
basis of information (range 0-20, o = .44/G34, .43/G7).

Word spelling. A list of 22 words were individually dictated at a pace determined by the
child’s writing. Words were chosen to be frequent and to provide opportunities for a variety of
spelling errors. The number of spelling errors of each error type was noted (see error classification
below), allowing the possibility of more than one error in each word (on the basis of number of words
correct, range 0-21, a = .87 for both groups).

Passage spelling. An age-appropriate passage from Zahos and Zahos (1998) was dictated at a

pace determined by the child’s writing. The passage contained well known words (33 words for
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Grades 3—4 and 49 for Grade 7) and its meaning was easy for the target age. The words provided
many opportunities for spelling errors. The number of spelling errors of each error type was noted.

Phoneme deletion. A set of 22 two-syllable and three-syllable pseudowords were constructed
following Greek phonotactic structure, including a high proportion of consonant clusters. For each
pseudoword, one phoneme was the designated deletion target, varying greatly in phoneme type, word
position, and syllabic position. Each pseudoword was presented orally and, once repeated correctly,
was presented again along with the phoneme to be deleted. The total number of incorrect responses
was noted (range 0-22, o = .86/G34, .79/G7).

Speech sound discrimination. This is a subscale from the “Athena” test for learning
disabilities (Paraskevopoulos, Kalantzi-Azizi, & Giannitsas, 1999). It includes 32 pseudoword pairs, 8
of which are identical repetitions. The remaining 24 item pairs differ by a single phoneme
modification, insertion, or translation. Each pair was presented orally to the student to be judged as
“same” or “different.” The total number of incorrect responses was noted (range 0-32, o = .78/G34,
72/G7).

Nonverbal ability. The full 60-item version of the Raven’s Standard Progressive Matrices
(SPM) test (Raven, 1976) was used in Grade 7 (range 0—60, o = .92), series A—D only in Grades 3—4
(range 0-48, o = .89), noting the number of correct choices (raw score).

Digit span. The Digit Span subscale from the Greek standardized version of the Wechsler
Intelligence Scale for Children, third edition (WISC-III; Georgas, Paraskevopoulos, Bezevegis, &
Giannitsas, 1997), was used, including forward and backward span, following standard administration
procedure and termination criterion. The total number of sequences reproduced correctly was noted
(raw score).

Arithmetic. The Arithmetic subscale from the Greek standardized version of the WISC-III
(Georgas et al., 1997) was used, following the standard instructions and termination criterion. The

number of correct responses was noted (raw score).
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Spelling test materials

Grades 3-4 passage (from Zahos and Zahos, 1998)
H matpida pag eivar dpopen yopa. Otav praivel n avoin, aviCovv ot Kaumot, kot To
TOAVYP®UO, AOVAOVIEVIO YOAL TOVG ATADVETAL OG TNV GKpN TG BdAaccac. Edd gaiveror mdco kahdg

teyvitng givor n evon.

Grade 7 passage (from Zahos and Zahos, 1998)

Avt| TV gmoyn ot yempyol acyoAoVVTOL LE TO PAVTIGUA TOV dEVTIP®V. Zuyva, daveilovtal
epyoleio and dAlovg. Kamote paledovv 1t 6odeld Kot T GLYKEVIPMVOLY G€ E101KEG AmMOOKEG.
[Teppévovtag v KATdAANAN oTLy U, TIYoivouy Kot TOVAAVE T0 TPOTOVTA TOVG GLVNOME GTIG TOAELS.

Eivot evyoapiomnpévor 6tav kepdilouv PepKd P LOTA TOVADVTAG TOV WOPATH TOVG.

Isolated word list
apéoet, apyilo, paivopal, tpéyxet, Swbétm, mepuévere, nailw, Komdot, apvi, avti, KATw,
MOV, AGYOALOVVTAL, TPETEL, POVYAPO, YOUVOACTIKY], TAEVOUAL, PVOT, CTALOTATE, OVTEXOVLE, POPAOTL,

aoyoAeitat

Table S1

Counts of units relevant for error opportunities, for each spelling material.

Passages

Grade 7  Grades 3—4 Word list
Words 49 33 22
Punctuation marks 7 6 0
Syllables 117 68 66
Letters 292 160 151
Stressed syllables 33 22 22
Unstressed syllables in stressed words 68 35 44

Monosyllables (unstressed) 16 11 0
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Table S2

Performance of each participant group and selected subgroups on the assessment battery.

School sample Nondyslexic Clinical sample Dyslexic profile Reading match
M SD M SD M SD M SD M SD
Grades 3-4
Age (months) 109.04 7.16 108.22 7.21 106.74 7.06 106.50 6.64 109.32 7.25
Pseudoword repetition errors 4.04 3.03 4.82 3.21 6.80 341 8.73 2.22 3.55 2.32
Pseudoword reading errors 6.79 4.30 7.02 4.46 9.07 3.99 11.40 3.02 7.17 3.97
Pseudoword reading time (s) 70.14  54.16 70.58  32.25 96.20  78.06 100.73 66.11 67.07 2592
Word reading errors 10.93 8.86 11.13 8.75 16.27 7.47 26.00 10.09 10.38 7.48
Word reading time (s) 157.87  77.54 160.12  73.12 236.07  86.18 249.27  143.59 162.90  77.45
Passage reading errors 3.98 6.25 4.33 5.52 8.33 6.44 14.33 15.36 2.83 3.36
Passage reading time (s) 130.46  88.31 130.02  81.28 216.60  80.35 266.60  214.37 125.72  51.52
Passage comprehension score 10.78 3.08 10.57 3.39 10.53 3.31 7.27 3.60 11.24 2.90
Phoneme deletion errors 9.85 5.19 10.83 5.18 13.13 4.24 17.80 2.81 8.31 4.47
Speech discrimination errors 6.23 4.22 7.70 4.38 8.80 3.57 10.07 4.71 5.52 3.15
Raven's SPM raw score 23.46 7.69 22.06 7.71 23.73 7.34 19.33 4.97 23.76 6.37
WISC-III digit span raw score 11.19 2.21 10.76 2.13 9.47 2.13 9.33 2.19 11.97 2.01
WISC-III arithmetic raw score 14.81 2.55 14.38 2.44 14.07 1.39 11.87 3.18 15.66 2.68
Grade 7
Age (months) 151.08 6.26 149.60 4.97 148.41 6.69 151.29 7.33
Pseudoword repetition errors 4.59 2.76 4.33 2.33 5.03 3.63 4.81 2.90
Pseudoword reading errors 4.38 3.59 3.22 2.65 8.45 4.11 8.38 3.76
Pseudoword reading time (s) 4532 17.27 40.57  12.03 7497  31.50 77.38 28.09
Word reading errors 3.50 7.37 1.24 1.68 10.10 7.45 9.62 5.48
Word reading time (s) 100.45  48.52 85.84 17.33 165.72  76.55 179.56 60.55
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Passage reading errors
Passage reading time (s)
Passage comprehension score
Phoneme deletion errors
Speech discrimination errors
Raven's SPM raw score
WISC-III digit span raw score

WISC-III arithmetic raw score

5.66
131.53
11.88
5.97
5.39
36.47
13.22
17.60

6.32
67.68
4.29
4.04
3.46
9.84
2.88
2.93

3.56
98.79
11.13

4.71

4.73
38.79
13.85
18.11

2.65
15.26
3.30
3.29
2.83
8.97
2.71
2.86

9.45
209.17
8.55
8.07
6.34
32.29
10.79
16.11

6.38
83.11
2.89
4.40
3.65
13.40
2.74
2.15

14.31
280.12
11.81
10.25
5.69
35.88
11.06
16.69

9.26
141.25
3.85
5.04
3.83
9.69
2.72
2.09
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Table S3

Nonparametric comparison (Mann-Whitney Z and associated two-tailed asymptotic significance) between the clinical sample in each age group and selected

subgroups of the school sample on the reading and cognitive measures of the testing battery.

Nondyslexic vs. clinical sample Dyslexic profile vs. clinical sample Reading match
Grades 3-4 Grade 7 Grades 3-4 Grade 7 vs. clinical sample®
Z p Z p Z p A4 p Z p
Age 728 467 924 356 .166 .868 924 356 6.423 .000
o 2.371 .018 533 .594 1.740 .082 012 990 1.498 134
Pseudoword repetition errors
. 1.602 .109 6.079 .000 1.690 .091 .024 981 1.171 242
Pseudoword reading errors
N 1.684 .092 6.681 .000 290 72 .652 514 918 359
Pseudoword reading time (s)
. 2.500 012 7.130 .000 3.011 .003 107 915 A17 907
Word reading errors
Word reading time (s) 4.022 .000 6.866 .000 788 430 1.008 314 226 .822
. 3.229 .001 5.138 .000 1.540 124 1.896 .058 4.478° .000
Passage reading errors
L 4.219 .000 7.804 .000 .062 950 1.790 .073 4425 .000
Passage reading time (s)
. 188 851 3.623 .000 2.193 .028 2.860 .004 3.130° .002
Passage comprehension score
. 1.561 118 3.818 .000 2.670 .008 1.653 .098 437 .662
Phoneme deletion errors
D 1.413 158 2.398 .016 .584 .559 .596 551 127 467
Speech discrimination errors
, .878 .380 2.575 .010 1.644 .100 574 .566 3.827 .000
Raven's SPM raw score
WISC-II digit span raw score 2.430 .015 4.944 .000 126 .900 272 786 1.753 .080
929 353 3.804 .000 1.838 .066 1.111 266 354 723

WISC-III arithmetic raw score
* Reading match comparison between Grade 7 clinical sample and selected children from Grades 3-4 school sample.

® Comparison involving different passages due to grade difference (see Materials).
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Table S4

Mean number of spelling errors (and corresponding standard deviation) in the passage and word list spelling tasks for each subgroup of children and each

error type (major categories shown in boldface).

Passage Word list

Grades 3-4 School sample Nondyslexic Clinical sample Dyslexic profile Reading match School sample Nondyslexic Clinical sample Dyslexic profile Reading matct

M SD M SD M SD M SD M SD M SD M SD M SD M SD M SD
Phonological 73 149 J7 155 187 253 247 233 59 1.21 .68 1.28 7137 147 196 193 231 34 94
Graph subst 21 62 22 65 67 1.29 67 1.29 AT AT .38 .79 43 .88 80 1.21 1.07 110 21 .68
Graph omit 27 65 29 65 67 .90 67 .90 28 46 .06 31 .07 .28 07 .26 27 59 03 19
Graph insert A4 42 A4 42 33 62 60 63 07 37 .08 29 .09 .28 33 62 A3 35 00 .00
Graph transp 01 A1 .02 A5 .00 .00 A3 35 03 19 .02 A4 .01 A2 07 .26 A3 35 03 19
ConsDigr inv 01 A4 .01 A7 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00
ConsDigr drop .02 A2 .01 A2 .07 .26 .07 .26 03 19 .03 18 .03 21 .00 .00 07 .26 03 19
VowlIDigr inv .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .06 .00 .00 07 .26 00 .00 00 .00
VowIDigr drop .06 25 .05 22 A3 .35 27 59 00 .00 .06 .28 .08 27 07 .26 27 .80 03 19
Syllable omit 01 A1 .02 A5 .00 .00 .07 .26 00 .00 .05 23 .06 24 07 .26 00 .00 00 .00
Diaeresis omit .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00
Grammatical 198 255 220 272 540  3.52 620 3.59 128 1.51 3.92 3.06 410 3.21 7271 315 8.53  3.56 3.03 190
Inflected suf 194 251 214 268 520 349 6.00  3.61 124 153 392 3.06 410 321 727 315 853 3.56 3.03 190
Uninflect suf .05 21 .06 24 20 41 20 41 03 19 .00 .00 .00 .00 .00 .00 00 .00 00 .00
Orthographic 322 3.05 350 3.23 727 282 760 238 245 244 150 1.61 1.66 1.80 3.53 1.69 393 1.87 117 117
Vowel subst 1.07 1.56 120 1.72 320 208 3.33 1.95 69 1.04 T 114 89 131 227 153 240 155 41 63
Conson subst 10 .36 A4 42 20 41 .07 .26 A0 .31 .01 A1 .01 A2 .00 .00 00 .00 00 .00
Palatal cons .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .06 .01 .09 .00 .00 07 .26 00 .00
Deriv rule 205 1.69 216 165 3.87 99 4.20 1.01 1.66 1.52 73 73 71 .76 113 64 140 51 76 .87
Deriv except .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .05 23 .04 19 A3 35 07 .26 00 .00
Stress 257 465 225 407 853 7.30 813  6.76 172 415 182 4.62 172 461 8.87 849 6.93 8.13 M 91
Stress omit 228 440 197 3.83 833 733 640  6.27 172 415 167 455 158 452 880 844 573 8.14 38 82
Stress misplace 23 1.02 22 .89 20 .56 147 290 00 .00 A4 71 A4 .75 07 .26 1.07 231 03 19
Stress extra .06 29 .06 .26 .00 .00 27 .80 00 .00 .01 A4 .00 .00 .00 .00 A3 52 00 .00
SecStress omit .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00
Punctuation 27 .63 30 .65 133 135 .40 91 A7 .38 .00 .06 .01 .09 .00 .00 .00 .00 .00 .00

MainPunct omit 22 57 22 57 1.20 1.27 20 .56 A7 38 .00 .06 01 .09 .00 .00 00 .00 .00 .00
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MainPunct insert 02 21 04 29 .00 .00 20 .78 00 .00 00 .00 00 .00 .00 .00 00 .00 00 .00
MainPunct subst .01 .09 .00 .00 .07 .26 .00 .00 00 .00 .00 .00 00 .00 .00 .00 00 .00 00 .00
SecPunct omit 00 .06 .01 .09 .07 .26 .00 .00 00 .00 00 .00 00 .00 .00 .00 00 .00 00 .00
SecPunct insert 02 12 03 a7 .00 .00 .00 .00 00 .00 .00 .00 00 .00 .00 .00 00 .00 00 .00
SecPunct subst 00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 00 .00 .00 .00 00 .00 00 .00
Other 82 14 71 1.08 180 224 320 3.53 45 83 04 22 05 .22 AT 1.06 .00 .00 03 19
Word omit 09 .36 09 .38 .00 .00 A7 74 03 19 00 .06 .01 .09 A3 52 00 .00 00 .00
Word insert 03 .20 04 21 .00 .00 .07 .26 00 .00 .00 .00 00 .00 07 .26 00 .00 00 .00
Word subst 05 .23 04 24 .00 .00 .07 .26 07 .26 02 a7 .01 A2 .00 .00 00 .00 00 .00
Phrase omit 00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 00 .00 .00 .00 00 .00 00 .00
Words runin 23 72 A7 55 73 1.03 147  2.03 A0 41 .00 .00 00 .00 .00 .00 00 .00 00 .00
Syllables apart 03 25 03 21 A7 92 40 91 00 .00 00 .06 .01 .09 20 .78 00 .00 00 .00
Word break 02 16 .00 .00 A3 .35 .07 .26 00 .00 .00 .00 00 .00 07 .26 00 .00 00 .00
UpperLower 35 62 30 57 40 51 53 74 21 41 00 .06 .01 .09 .00 .00 00 .00 00 .00
Word split 02 15 03 a7 .07 .26 A3 35 03 19 .01 .09 .01 A2 .00 .00 00 .00 03 19
Unclassifiable .08 .30 1 .36 .07 .26 .20 A1 07 .26 02 12 02 15 .00 .00 07 .26 .00 .00
Miscellaneous 08 .30 A1 .36 07 .26 20 41 07 .26 02 12 02 15 00 .00 07 .26 00 .00
Passage Word list

Grade 7 School sample Nondyslexic Clinical sample Dyslexic profile School sample Nondyslexic Clinical sample Dyslexic profile

M SD M SD M SD M SD M SD M SD M SD M SD
Phonological 1.86 3.72 84 1,07 269 262 469 914 50 1.2 21 .53 48 87 150 2.22
Graph subst 34 1.38 A5 38 41 .68 1.00 276 271 82 A0 34 21 a7 56 1.09
Graph omit 39 155 09 29 45  1.02 175  4.88 03 18 03 a7 .00 .00 A3 34
Graph insert 76 1.4 41 .78 1.21 .98 1.31 1.62 08 31 04 19 AT AT 3772
Graph transp 01 A5 .00 .00 .07 .26 A2 50 00 .06 00 .00 .00 .00 06 .25
ConsDigr inv 00 .06 .00 .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 00 .00
ConsDigr drop A0 35 02 14 24 64 25 45 02 13 00 .00 .00 .00 A3 34
VowlIDigr inv 00 .06 .00 .00 .03 19 .00 .00 00 .00 00 .00 .00 .00 00 .00
VowIDigr drop 03 19 .01 10 14 44 .00 .00 06 .25 04 19 A0 .31 A3 34
Syllable omit 04 26 .01 10 .00 .00 .06 25 03 .23 00 .00 .00 .00 A3 50
Diaeresis omit 18 38 A5 36 14 35 19 40 00 .00 00 .00 .00 .00 00 .00
Grammatical 172 2.60 71 1.05 469  3.23 5.81 4.43 1.88  2.60 92 110 459 3.65 519 429
Inflected suf 118 217 39 81 352 275 4.31 3.86 189 2.60 92 110 459 3.65 519 429
Uninflect suf 54 70 32 53 1.17 93 1.50 82 00 .00 00 .00 .00 .00 00 .00
Orthographic 3.38 459 1.68 1.87 10.55  5.61 1119  7.61 59 123 19 50 207 1.85 250 242
Vowel subst 148 2.64 49 87 514 346 587 446 26 .77 05 .21 97 130 1.38  2.00

10
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Conson subst
Palatal cons
Deriv rule

Deriv except
Stress

Stress omit
Stress misplace
Stress extra
SecStress omit
Punctuation
MainPunct omit
MainPunct insert
MainPunct subst
SecPunct omit
SecPunct insert
SecPunct subst
Other

Word omit
Word insert
Word subst
Phrase omit
Words runin
Syllables apart
Word break
UpperLower
Word split
Unclassifiable
Miscellaneous

63
.00
1.05
22
3.56
2.79
45
.32
.00
42
29
.07
.04
.03
.00
.00
.89
.09
.06
.04
.02
22
1
.03
.30
.02
.07
.07

.74
.06
1.35
41
7.90
6.84
1.62
244
.00
.86
61
40
33
16
.00
.00
2.70
41
37
19
A7
.69
.58
16
1.82
A3
.35
.35

53
.00
55
1
.92
.80
.05
.07
.00
27
21
.04
.02
01
.00
.00
22
.03
01
.02
.02
.07
.02
01
.06
.00
.04
.04

62
.00
.78
.32
1.80
1.79
21
28
.00
.72
.58
31
14
10
.00
.00
.52
A7
10
14
14
28
14
10
23
.00
27
27

1.72
.00
3.03
.66
13.03
11.97
.79
28
.00
.52
.38
.00
.00
14
.00
.00
1.45
.07
.00
.00
.03
48
24
24
31
.07
A7
A7

84
00
1.68
48
11.62
11.86
147
80
00
69
62
00
00
44
00
00
1.72
26
00
00
19
83
58
51
54
26
60
60

1.50
.06
3.12
62
10.87
5.50
1.75
3.63
.00
.62
25
.00
31
.06
.00
.00
1.81
.06
A3
.00
.00
44
25
A3
81
.00
.25
.25

1.10
25
1.93
50
15.47
10.28
3.07
9.63
.00
1.31
45
.00
1.25
25
.00
.00
2.76
25
.34
.00
.00
81
68
.34
1.47
.00
.68
.68

01
.00
28
.05
1.63
1.32
20
10
.00
.00
.00
.00
.00
.00
.00
.00
.07
.03
01
.00
.00
.00
01
.00
.04
.00
.00
.00

A2
.00
57
21
479
4.35
1.31
1.03
.00
.00
.00
.00
.00
.00
.00
.00
31
18
A2
.06
.00
.00
10
.00
67
.00
.06
.06

.00
.00
10
.04
24
20
.04
01
.00
.00
.00
.00
.00
.00
.00
.00
.03
.00
01
01
.00
.00
01
.00
.00
.00
.00
.00

.00
.00
.34
19
.82
81
19
10
.00
.00
.00
.00
.00
.00
.00
.00
A7
.00
10
10
.00
.00
10
.00
.00
.00
.00
.00

.00
.00
93
A7
6.83
6.41

.07
.00
.00
.00
.00
.00
.00
.00
.00
24

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.80
.38
8.40
8.33
1.08
.26
.00
.00
.00
.00
.00
.00
.00
.00
112
1.12
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
1.00
A3
5.56
3.50
.56
1.50
.00
.00
.00
.00
.00
.00
.00
.00
A3
.00
.00
.00
.00
.00
A3
.00
.00
.00
.00
.00

.00
.00
82
.34
9.08
7.55
1.55
412
.00
.00
.00
.00
.00
.00
.00
.00
.34
.00
.00
.00
.00
.00
.34
.00
.00
.00
.00
.00

Note: See Appendix A for error type abbreviations.
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