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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0-9 0
1 1 1 0 0 10 1
2 2 1 11-12 2
3 3 2 1 2 13 3
4 4 3 14 4
5 5 3 2 4 15 5
6 6 4-5 3 5 16 6
7 6-7 4 6 17-18 7
8 7 8-9 5 7 19 8
9 8 10-11 6-7 8 20 9
10 9 12-13 8 9 21 10
11 10 14-15 9 10 22 11
12 11 16-17 10 11 23-24 12
13 12 18 11 12 25 13
14 13 19-20 12 13 26 14
15 14 21-22 13 14-15 15
16 15 23-24 14 16 27 16
17 16 25-26 15-16 17 17
18 17 27-28 17 18 28 18
19 18 29-30 18 19-25 19
20 19-33 31-36 19-32 26-51 29 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-9 0
1 1 1 0 10 1
2 2 1 11-12 2
3 3 2 1 2 13 3
4 4 3 3 14 4
5 5 4 2 4 15 5
6 6 5-6 3 5 16-17 6
7 7 7-8 4-5 6 18 7
8 8 9-10 6 7 19 8
9 9 11-12 7 8 20 9
10 10 13-14 8 9 21-22 10
11 11 15 9 10 23 11
12 12 16-17 10-11 11-12 24 12
13 13 18-19 12 13 25 13
14 14 20-21 13 14 26 14
15 15 22-23 14 15 15
16 16 24-25 15 16 27 16
17 17 26-27 16-17 17 17
18 18 28-29 18 18 28 18
19 19 30-31 19 19-26 19
20 20-33 32-36 20-32 27-51 29 20

Age 3 years, 0 Months–3 years, 1 Months

Age 3 years, 2 Months–3 years, 3 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-9 0
1 1 1 0 1 10 1
2 2 2 11-12 2
3 3 2 1 3 13 3
4 4 3 2 4 14 4
5 5 4-5 3 5 15 5
6 6 6-7 4 6 16-17 6
7 7 8-9 5 7 18 7
8 8 10-11 6 8 19 8
9 9 12-13 7 9 20-21 9
10 10 14 8-9 10 22 10
11 11 15-16 10 11-12 23 11
12 12 17-18 11 13 24 12
13 13 19-20 12 14 25 13
14 14-15 21-22 13-14 15 26 14
15 16 23-24 15 16 15
16 17 25-26 16 17 27 16
17 18 27-28 17 18 17
18 19 29-30 18-19 19-20 28 18
19 20 31-32 20 21-27 19
20 21-33 33-36 21-32 28-51 29 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-9 0
1 1 1 0 1 10-11 1
2 2 2 12 2
3 3 2 1 3 13 3
4 4 3-4 2 4 14 4
5 5 5-6 3 5 15 5
6 6 7-8 4 6 16-17 6
7 7 9-10 5 7 18 7
8 8 11 6-7 8 19-20 8
9 9-10 12-13 8 9 21 9
10 11 14-15 9 10 22 10
11 12 16-17 10 11-12 23 11
12 13 18-19 11-12 13 24 12
13 14 20-21 13 14 25 13
14 15 22-23 14 15 26 14
15 16 24-25 15-16 16 15
16 17 26-27 17 17 27 16
17 18 28-29 18 18 17
18 19 30-31 19 19 28 18
19 20 32-33 20-21 20-27 19
20 21-33 34-36 22-32 28-51 29 20

Age 3 years, 4 Months–3 years, 5 Months

Age 3 years, 6 Months–3 years, 7 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-9 0
1 1 1 0 1 10-11 1
2 2 2 12 2
3 3 2 1 3 13 3
4 4 3-4 2 4 14 4
5 5 5-6 3 5 15-16 5
6 6 7-8 4-5 6 17 6
7 7-8 9-10 6 7 18-19 7
8 9 11-12 7 8 20 8
9 10 13-14 8 9 21 9
10 11 15-16 9-10 10 22-23 10
11 12 17-18 11 11-12 24 11
12 13 19-20 12 13 25 12
13 14 21 13 14 26 13
14 15 22-23 14-15 15 14
15 16-17 24-25 16 16 27 15
16 18 26-27 17 17 16
17 19 28-29 18-19 18 28 17
18 20 30-31 20 19 18
19 21 32-33 21 20-27 29 19
20 22-33 34-36 22-32 28-51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-9 0
1 1 1 0 1 10-11 1
2 2 2 1 2 12 2
3 3 3 2 3 13 3
4 4 4-5 3 4 14-15 4
5 5-6 6-7 4 5 16 5
6 7 8 5 6 17-18 6
7 8 9-10 6 7 19 7
8 9 11-12 7 8 20 8
9 10 13-14 8-9 9 21-22 9
10 11 15-16 10 10 23 10
11 12 17-18 11 11-12 24 11
12 13-14 19-20 12-13 13 25 12
13 15 21-22 14 14 26 13
14 16 23-24 15 15 14
15 17 25-26 16 16 27 15
16 18 27-28 17-18 17-18 16
17 19 29-30 19 19 28 17
18 20 31 20 20 18
19 21 32-33 21-22 21-28 29 19
20 22-33 34-36 23-32 29-51 20

Age 3 years, 8 Months–3 years, 9 Months

Age 3 years, 10 Months–3 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-10 0
1 1 1 0 1 11 1
2 2 2 1 2 12 2
3 3 3 2 3 13-14 3
4 4-5 4-5 3 4 15 4
5 6 6-7 4 5 16-17 5
6 7 8-9 5 6 18 6
7 8 10-11 6-7 7 19 7
8 9 12-13 8 8 20-21 8
9 10 14-15 9 9 22 9
10 11-12 16-17 10 10-11 23-24 10
11 13 18 11-12 12 25 11
12 14 19-20 13 13 26 12
13 15 21-22 14 14-15 13
14 16 23-24 15-16 16 27 14
15 17 25-26 17 17 15
16 18-19 27-28 18 18 28 16
17 20 29-30 19 19-20 17
18 21 31-32 20-21 21 18
19 22 33-34 22 22-28 29 19
20 23-33 35-36 23-32 29-51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-10 0
1 1 1 0 1 11 1
2 2 2 1 2 12-13 2
3 3-4 3-4 2 3 14 3
4 5 5-6 3 4 15-16 4
5 6 7 4 5 17 5
6 7 8-9 5-6 6 18 6
7 8 10-11 7 7 19-20 7
8 9-10 12-13 8 8 21 8
9 11 14-15 9-10 9-10 22-23 9
10 12 16-17 11 11 24 10
11 13 18-19 12 12 25 11
12 14 20-21 13 13-14 26 12
13 15 22-23 14-15 15 13
14 16-17 24-25 16 16 27 14
15 18 26 17 17-18 15
16 19 27-28 18-19 19 28 16
17 20 29-30 20 20 17
18 21 31-32 21 21 18
19 22-23 33-34 22 22-28 29 19
20 24-33 35-36 23-32 29-51 20

Age 4 years, 0 Months–4 years, 2 Months

Age 4 years, 3 Months–4 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0 0 0 0-10 0
1 1 1 0 1 11-12 1
2 2-3 2 1 2 13 2
3 4 3-4 2 3 14-15 3
4 5 5-6 3 4 16 4
5 6 7-8 4-5 5 17 5
6 7 9-10 6 6 18-19 6
7 8-9 11-12 7 7 20 7
8 10 13-14 8-9 8-9 21-22 8
9 11 15 10 10 23 9
10 12 16-17 11 11 24 10
11 13 18-19 12 12-13 25 11
12 14-15 20-21 13-14 14 26 12
13 16 22-23 15 15 13
14 17 24-25 16 16-17 27 14
15 18 26-27 17-18 18 15
16 19-20 28-29 19 19 28 16
17 21 30-31 20 20-21 17
18 22 32 21 22 18
19 23 33-34 22-23 23-28 29 19
20 24-33 35-36 24-32 29-51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-1 0 0 0-11 0
1 2 1 0 1 12-13 1
2 3 2-3 1 2 14 2
3 4 4 2-3 3 15 3
4 5 5-6 4 4 16-17 4
5 6-7 7-8 5 5 18 5
6 8 9-10 6 6 19 6
7 9 11-12 7-8 7-8 20-21 7
8 10 13-14 9 9 22 8
9 11-12 15-16 10 10-11 23 9
10 13 17-18 11-12 12 24 10
11 14 19-20 13 13 25 11
12 15 21 14 14-15 26 12
13 16-17 22-23 15 16 13
14 18 24-25 16-17 17-18 27 14
15 19 26-27 18 19 15
16 20 28-29 19 20-21 28 16
17 21 30-31 20-21 22 17
18 22-23 32-33 22 23 18
19 24 34 23 24-29 29 19
20 25-33 35-36 24-32 30-51 20

Age 4 years, 6 Months–4 years, 8 Months

Age 4 years, 9 Months–4 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-1 0 0 0-13 0
1 2 1 0 1 14 1
2 3 2-3 1-2 2 15 2
3 4-5 4-5 3 3 16 3
4 6 6-7 4 4 17 4
5 7 8-9 5-6 5 18-19 5
6 8 10 7 6-7 20 6
7 9-10 11-12 8 8 21 7
8 11 13-14 9 9-10 22 8
9 12 15-16 10-11 11 23 9
10 13 17-18 12 12-13 24-25 10
11 14-15 19-20 13 14 26 11
12 16 21-22 14-15 15-16 12
13 17 23-24 16 17 27 13
14 18 25 17 18-19 14
15 19-20 26-27 18 20 28 15
16 21 28-29 19-20 21-22 16
17 22 30-31 21 23 17
18 23 32-33 22 24-25 29 18
19 24-25 34 23 26-30 19
20 26-33 35-36 24-32 31-51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-1 0 0 0 0-14 0
1 2-3 1 1 15 1
2 4 2-3 2 1 16 2
3 5 4-5 3 2 17 3
4 6 6-7 4-5 3-4 18 4
5 7-8 8-9 6 5 19 5
6 9 10-11 7 6-7 20 6
7 10 12-13 8-9 8-9 21 7
8 11 14 10 10 22 8
9 12-13 15-16 11 11-12 23 9
10 14 17-18 12 13-14 24-25 10
11 15 19-20 13-14 15 26 11
12 16-17 21-22 15 16-17 12
13 18 23-24 16 18-19 27 13
14 19 25-26 17-18 20 14
15 20 27-28 19 21-22 28 15
16 21-22 29 20 23-24 16
17 23 30-31 21 25 17
18 24 32-33 22-23 26-27 29 18
19 25-26 34 24 28-31 19
20 27-33 35-36 25-32 32-51 20

Age 5 years, 0 Months–5 years, 2 Months

Age 5 years, 3 Months–5 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-2 0 0 0 0-15 0
1 3 1-2 1-2 16 1
2 4 3-4 3 1 17 2
3 5 5-6 4 2 18 3
4 6-7 7 5 3 19 4
5 8 8-9 6-7 4-5 20 5
6 9 10-11 8 6-7 21 6
7 10-11 12-13 9 8-9 22 7
8 12 14-15 10-11 10-11 23 8
9 13 16-17 12 12 24 9
10 14-15 18-19 13 13-14 25 10
11 16 20 14 15-16 26 11
12 17 21-22 15-16 17-18 12
13 18 23-24 17 19-20 27 13
14 19-20 25-26 18 21-22 14
15 21 27-28 19-20 23 28 15
16 22 29-30 21 24-25 16
17 23-24 31-32 22 26-27 17
18 25 33 23 28-29 29 18
19 26 34 24-25 30-32 19
20 27-33 35-36 26-32 33-51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-2 0-1 0 0 0-16 0
1 3 2-3 1-2 17 1
2 4-5 4 3-4 1 2
3 6 5-6 5 2 18 3
4 7 7-8 6 3-4 19 4
5 8-9 9-10 7-8 5-6 20 5
6 10 11-12 9 7-8 21 6
7 11 13-14 10 9-10 22 7
8 12-13 15-16 11 11-12 23 8
9 14 17 12-13 13-14 24 9
10 15 18-19 14 15-16 25 10
11 16 20-21 15 17-18 26 11
12 17-18 22-23 16-17 19-20 12
13 19 24-25 18 21-22 27 13
14 20 26-27 19 23-24 14
15 21-22 28 20 25-26 28 15
16 23 29-30 21-22 27-28 16
17 24 31-32 23 29-30 17
18 25-26 33 24 31-32 29 18
19 27 34 25-26 33-35 19
20 28-33 35-36 27-32 36-51 20

Age 5 years, 6 Months–5 years, 8 Months

Age 5 years, 9 Months–5 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-2 0-1 0-1 0 0 0
1 3-4 2-3 2-4 1
2 5 4-5 5 1 1 2
3 6 6-7 6 2 3
4 7-8 8-9 7 3-5 2 4
5 9 10-11 8-9 6-7 5
6 10 12 10 8-9 3 6
7 11-12 13-14 11 10-11 7
8 13 15-16 12-13 12-13 4 8
9 14 17-18 14 14-16 5 9
10 15-16 19-20 15 17-18 6 10
11 17 21-22 16 19-20 7 11
12 18 23-24 17-18 21-22 12
13 19-20 25 19 23-24 8 13
14 21 26-27 20 25-26 9 14
15 22-23 28-29 21-22 27-28 10 15
16 24 30-31 23 29-32 11 16
17 25 32 24 33-34 17
18 26-27 33 25 35-36 12 18
19 28 34 26-27 37-40 19
20 29-33 35-36 28-32 41-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-2 0-1 0 0 0
1 4 3-4 2-5 1
2 5 5-6 6 1 1 2
3 6-7 7-8 7 2-3 3
4 8 9-10 8 4-5 2 4
5 9-10 11 9-10 6-8 5
6 11 12-13 11 9-10 3 6
7 12 14-15 12 11-12 4 7
8 13-14 16-17 13-14 13-15 8
9 15 18-19 15 16-17 5 9
10 16 20-21 16 18-20 6 10
11 17-18 22 17 21-22 7 11
12 19 23-24 18-19 23-24 8 12
13 20-21 25-26 20 25-27 13
14 22 27-28 21 28-29 9 14
15 23 29-30 22-23 30-32 10 15
16 24-25 31 24 33-34 11 16
17 26 32 25 35-36 17
18 27 33 26 37-39 12 18
19 28-29 34 27-28 40-42 19
20 30-33 35-36 29-32 43-51 13 20

Age 6 years, 0 Months–6 years, 2 Months

Age 6 years, 3 Months–6 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-3 0-1 0 0 0
1 4 4-5 2-5 1 1
2 5-6 6-7 6-7 2 1 2
3 7 8 8 3 3
4 8-9 9-10 9 4-6 2 4
5 10 11-12 10-11 7-8 5
6 11 13-14 12 9-11 3 6
7 12-13 15-16 13 12-14 4 7
8 14 17 14 15-16 5 8
9 15-16 18-19 15-16 17-19 6 9
10 17 20-21 17 20-22 10
11 18 22-23 18 23-24 7 11
12 19-20 24-25 19-20 25-27 8 12
13 21 26-27 21 28-29 9 13
14 22-23 28 22 30-32 14
15 24 29-30 23 33-35 10 15
16 25-26 31 24-25 36-37 11 16
17 27 32 26 38-40 17
18 28 33 27 41-42 12 18
19 29-30 34 28-29 43-44 19
20 31-33 35-36 30-32 45-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-3 0-2 0 0 0
1 4 4-5 3-6 1 1
2 5-6 6-7 7-8 2 1 2
3 7 8-9 9 3-4 3
4 8-9 10-11 10 5-6 2 4
5 10 12-13 11 7-9 3 5
6 11-12 14 12-13 10-12 6
7 13 15-16 14 13-14 4 7
8 14 17-18 15 15-17 5 8
9 15-16 19-20 16-17 18-20 6 9
10 17 21-22 18 21-22 10
11 18-19 23 19 23-25 7 11
12 20 24-25 20 26-27 8 12
13 21-22 26-27 21-22 28-30 9 13
14 23 28-29 23 31-33 14
15 24-25 30 24 34-35 10 15
16 26 31 25-26 36-38 11 16
17 27 32 27 39-40 17
18 28-29 33 28 41-43 12 18
19 30 34 29 44-45 19
20 31-33 35-36 30-32 46-51 13 20

Age 6 years, 6 Months–6 years, 8 Months

Age 6 years, 9 Months–6 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-4 0-2 0 0 0
1 4 5-6 3-7 1 1
2 5-6 7-8 8 2 1 2
3 7 9 9-10 3-4 2 3
4 8-9 10-11 11 5-7 4
5 10 12-13 12 8-10 3 5
6 11-12 14-15 13-14 11-12 4 6
7 13 16-17 15 13-15 7
8 14-15 18-19 16 16-17 5 8
9 16 20 17 18-20 6 9
10 17-18 21-22 18-19 21-23 7 10
11 19 23-24 20 24-25 11
12 20-21 25-26 21 26-28 8 12
13 22 27-28 22 29-31 9 13
14 23 29 23-24 32-33 14
15 24-25 30 25 34-36 10 15
16 26 31 26 37-39 11 16
17 27-28 32 27 40-41 17
18 29 33 28 42-44 12 18
19 30-31 34 29 45-46 19
20 32-33 35-36 30-32 47-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-5 0-2 0 0 0
1 4-5 6 3-7 1 1
2 6 7-8 8-9 2 1 2
3 7-8 9-10 10 3-5 2 3
4 9 11-12 11 6-7 3 4
5 10-11 13-14 12-13 8-10 5
6 12 15 14 11-13 4 6
7 13-14 16-17 15 14-15 5 7
8 15 18-19 16 16-18 8
9 16-17 20-21 17-18 19-21 6 9
10 18 22-23 19 22-23 7 10
11 19-20 24 20 24-26 11
12 21 25-26 21-22 27-29 8 12
13 22 27-28 23 30-31 9 13
14 23-24 29 24-25 32-34 14
15 25 30 26 35-37 10 15
16 26-27 31 27 38-39 11 16
17 28 32 28 40-42 17
18 29-30 33 29 43-44 12 18
19 31 34 30 45-46 19
20 32-33 35-36 31-32 47-51 13 20

Age 7 years, 0 Months–7 years, 2 Months

Age 7 years, 3 Months–7 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-5 0-2 0 0 0
1 4-5 6-7 3-8 1 1
2 6 8-9 9 2-3 1 2
3 7-8 10-11 10 4-5 2 3
4 9 12 11-12 6-8 3 4
5 10-11 13-14 13 9-11 5
6 12 15-16 14 12-13 4 6
7 13-14 17-18 15 14-16 5 7
8 15 19-20 16-17 17-19 8
9 16-17 21 18 20-21 6 9
10 18 22-23 19 22-24 7 10
11 19-20 24-25 20-21 25-27 11
12 21 26-27 22 28-29 8 12
13 22-23 28 23 30-32 9 13
14 24 29 24-25 33-35 14
15 25-26 30 26 36-37 10 15
16 27-28 31 27 38-40 11 16
17 29 32 28 41-42 17
18 30 33 29 43-45 12 18
19 31 34 30 46-47 19
20 32-33 35-36 31-32 48-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-6 0-2 0 0 0
1 4-5 7 3-8 1 1
2 6 8-9 9 2-3 1 2
3 7-8 10-11 10 4-6 2 3
4 9 12-13 11-12 7-8 3 4
5 10-11 14-15 13 9-11 5
6 12 16 14 12-14 4 6
7 13-14 17-18 15-16 15-16 5 7
8 15 19-20 17 17-19 8
9 16-17 21-22 18 20-22 6 9
10 18-19 23 19 23-24 7 10
11 20 24-25 20-21 25-27 11
12 21-22 26-27 22 28-30 8 12
13 23 28 23 31-32 9 13
14 24-25 29 24-25 33-35 14
15 26 30 26 36-38 10 15
16 27-28 31 27 39-40 11 16
17 29 32 28 41-43 17
18 30 33 29 44-45 12 18
19 31 34 30 46-47 19
20 32-33 35-36 31-32 48-51 13 20

Age 7 years, 6 Months–7 years, 8 Months

Age 7 years, 9 Months–7 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-6 0-2 0 0 0
1 4-5 7-8 3-8 1 1
2 6 9-10 9 2-4 1 2
3 7-8 11 10-11 5-6 2 3
4 9 12-13 12 7-9 3 4
5 10-11 14-15 13 10-12 5
6 12-13 16-17 14 13-14 4 6
7 14 18 15-16 15-17 5 7
8 15-16 19-20 17 18-20 8
9 17 21-22 18 21-22 6 9
10 18-19 23-24 19-20 23-25 7 10
11 20 25-26 21 26-28 8 11
12 21-22 27 22 29-30 12
13 23 28 23 31-33 9 13
14 24-25 29 24-25 34-36 10 14
15 26 30 26 37-38 15
16 27-28 31 27 39-41 11 16
17 29 32 28 42-44 17
18 30 33 29 45-46 12 18
19 31 34 30 47-49 19
20 32-33 35-36 31-32 50-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-3 0-6 0-2 0 0 0
1 4-5 7-8 3-8 1 1
2 6 9-10 9 2-4 1 2
3 7-8 11-12 10-11 5-7 2 3
4 9-10 13 12 8-9 3 4
5 11 14-15 13 10-12 5
6 12-13 16-17 14 13-15 4 6
7 14 18-19 15-16 16-17 5 7
8 15-16 20-21 17 18-20 8
9 17 22 18 21-23 6 9
10 18-19 23-24 19-20 24-26 7 10
11 20 25-26 21 27-28 8 11
12 21-22 27 22 29-31 12
13 23 28 23 32-34 9 13
14 24-25 29 24-25 35-36 10 14
15 26 30 26 37-39 11 15
16 27-28 31 27 40-42 16
17 29 32 28 43-44 17
18 30 33 29 45-47 12 18
19 31 34 30 48-49 19
20 32-33 35-36 31-32 50-51 13 20

Age 8 years, 0 Months–8 years, 2 Months

Age 8 years, 3 Months–8 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-7 -0-3 0 0 0
1 5 8-9 4-8 1-2 1
2 6-7 10 9 3-4 1 2
3 8 11-12 10-11 5-7 2 3
4 9-10 13-14 12 8-10 3 4
5 11 15-16 13 11-13 5
6 12-13 17 14-15 14-15 4 6
7 14 18-19 16 16-18 5 7
8 15-16 20-21 17 19-21 8
9 17-18 22-23 18 22-23 6 9
10 19 24 19-20 24-26 7 10
11 20-21 25-26 21 27-29 8 11
12 22 27 22 30-31 9 12
13 23-24 28 23 32-34 13
14 25 29 24-25 35-37 10 14
15 26-27 30 26 38-39 11 15
16 28 31 27 40-42 16
17 29 32 28 43-45 12 17
18 30 33 29 46-48 18
19 31 34 30 49 19
20 32-33 35-36 31-32 50-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-7 0-3 0-1 0 0
1 5 8-9 4-8 2-3 1
2 6-7 10-11 9-10 4-5 1 2
3 8 12 11 6-8 2 3
4 9-10 1314 12 9-10 3 4
5 11-12 15-16 13 11-13 5
6 13 17-18 14-15 14-16 4 6
7 14-15 19 16 17-18 5 7
8 16 20-21 17 19-21 6 8
9 17-18 22-23 18-19 22-24 9
10 19 24-25 20 25-27 7 10
11 20-21 26 21 28-29 8 11
12 22 27 22 30-32 9 12
13 23-24 28 23-24 33-35 13
14 25 29 25 36-37 10 14
15 26-27 30 26 38-40 11 15
16 28 31 27 41-43 16
17 29 32 28 44-45 12 17
18 30 33 29 46-48 18
19 31 34 30 49 19
20 32-33 35-36 31-32 50-51 13 20

Age 8 years, 6 Months–8 years, 8 Months

Age 8 years, 9 Months–8 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-7 0-3 0-1 0 0
1 5 8-9 4-8 2-3 1
2 6-7 10-11 9-10 4-5 1 2
3 8-9 12-13 11 6-8 2 3
4 10 14 12 9-11 3 4
5 11-12 15-16 13 12-13 5
6 13 17-18 14-15 14-16 4 6
7 14-15 19-20 16 17-19 5 7
8 16 21 17 20-22 6 8
9 17-18 22-23 18-19 23-24 9
10 19 24-25 20 25-27 7 10
11 20-21 26 21 28-30 8 11
12 22 27 22 31-32 9 12
13 23-24 28 23-24 33-35 10 13
14 25 29 25 36-38 14
15 26-27 30 26 39-41 11 15
16 28 31 27 42-43 16
17 29 32 28 44-45 12 17
18 30 33 29 46-47 18
19 31 34 30 48-49 19
20 32-33 35-36 31-32 50-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-8 0-3 0-1 0 0
1 5-6 9 4-8 2-3 1
2 7 10-11 9-10 4-6 1 2
3 8-9 12-13 11 7-8 2 3
4 10 14-15 12 9-11 3 4
5 11-12 16 13 12-14 5
6 13 17-18 14-15 15-17 4 6
7 14-15 19-20 16 18-19 5 7
8 16 21-22 17 20-22 6 8
9 17-18 23 18-19 23-25 7 9
10 19 24-25 20 26-27 10
11 20-21 26 21 28-30 8 11
12 22 27 22 31-33 9 12
13 23-24 28 23-24 34-36 10 13
14 25-26 29 25 37-38 11 14
15 27 30 26 39-41 15
16 28 31 27 42-43 16
17 29 32 28 44-45 12 17
18 30 33 29 46-47 18
19 31 34 30 48-49 19
20 32-33 35-36 31-32 50-51 13 20

Age 9 years, 0 Months–9 years, 2 Months

Age 9 years, 3 Months–9 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-8 0-3 0-1 0 0
1 5-6 9-10 4-8 2-3 1
2 7 11 9-10 4-6 1 2
3 8-9 12-13 11 7-9 2 3
4 10 14-15 12 10-12 3 4
5 11-12 16-17 13-14 13-14 4 5
6 13 18 15 15-17 6
7 14-15 19-20 16 18-20 5 7
8 16 21-22 17 21-22 6 8
9 17-18 23-24 18-19 23-25 7 9
10 19 25 20 26-28 10
11 20-21 26 21 29-31 8 11
12 22-23 27 22 32-33 9 12
13 24 28 23-24 34-36 10 13
14 25-26 29 25 37-39 11 14
15 27 30 26 40-42 15
16 28 31 27 43-44 16
17 29 32 28 45-46 12 17
18 30 33 29 47-48 18
19 31 34 30 49 19
20 32-33 35-36 31-32 50-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-8 0-3 0-1 0 0
1 5-6 9-10 4-8 2-4 1
2 7 11-12 9-10 5-6 1 2
3 8-9 13-14 11 7-9 2 3
4 10 15 12-13 10-12 3 4
5 11-12 16-17 14 13-15 4 5
6 13 18-19 15 16-17 6
7 14-15 20 16 18-20 5 7
8 16-17 21-22 17-18 21-23 6 8
9 18 23-24 19 24-26 7 9
10 19-20 25-26 20 27-28 8 10
11 21 27 21-22 29-31 11
12 22-23 28 23 32-34 9 12
13 24 29 24 35-37 10 13
14 25-26 30 25 38-39 11 14
15 27 31 26 40-42 15
16 28 32 27 43-45 12 16
17 29 33 28 46-47 17
18 30 34 29 48 18
19 31 35 30 49 19
20 32-33 36 31-32 50-51 13 20

Age 9 years, 6 Months–9 years, 8 Months

Age 9 years, 9 Months–9 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-4 0-9 0-4 0-1 0 0
1 5-6 10 5-9 2-4 1 1
2 7 11-12 10 5-7 2
3 8-9 13-14 11-12 8-10 2 3
4 10-11 15-16 13 11-12 3 4
5 12 17 14 13-15 4 5
6 13-14 18-19 15 16-18 5 6
7 15 20-21 16-17 19-21 7
8 16-17 22 18 22-23 6 8
9 18 23-24 19 24-26 7 9
10 19-20 25-26 20 27-29 8 10
11 21 27 21-22 30-32 11
12 22-23 28 23 33-34 9 12
13 24 29 24 35-37 10 13
14 25-26 30 25 38-40 11 14
15 27 31 26 41-43 15
16 28 32 27 44-45 12 16
17 29 33 28 46-47 17
18 30 34 29 48 18
19 31 35 30 49 19
20 32-33 36 31-32 50-51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-5 0-9 0-4 0-1 0 0
1 6 10-11 5-9 2-4 1 1
2 7-8 12 10 5-7 2
3 9 13-14 11-12 8-10 2 3
4 10-11 15-16 13 11-13 3 4
5 12 17-18 14 14-15 4 5
6 13-14 19 15-16 16-18 5 6
7 15 20-21 17 19-21 7
8 16-17 22-23 18 22-24 6 8
9 18 24 19 25-26 7 9
10 19-20 25-26 20-21 27-29 8 10
11 21-22 27 22 30-32 9 11
12 23 28 23 33-35 12
13 24-25 29 24 36-37 10 13
14 26 30 25 38-40 11 14
15 27 31 26 41-43 15
16 28 32 27 44-45 12 16
17 29 33 28 46-47 17
18 30 34 29 48 18
19 31 35 30 49 19
20 32-33 36 31-32 50-51 13 20

Age 10 years, 0 Months–10 years, 2 Months

Age 10 years, 3 Months–10 years, 5 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-5 0-9 0-5 0-2 0 0
1 6 10-11 6-10 3-5 1 1
2 7-8 12-13 11 6-7 2 2
3 9 14 12 8-10 3
4 10-11 15-16 13 11-13 3 4
5 12-13 17-18 14-15 14-16 4 5
6 14 19-20 16 17-19 5 6
7 15-16 21 17 20-21 6 7
8 17 22-23 18 22-24 8
9 18-19 24-25 19-20 25-27 7 9
10 20 26 21 28-30 8 10
11 21-22 27 22 31-32 9 11
12 23 28 23 33-35 10 12
13 24-25 29 24 36-38 13
14 26 30 25 39-41 11 14
15 27 31 26 42-43 15
16 28 32 27 44-46 12 16
17 29 33 28 47-48 17
18 30 34 29 49 18
19 31 35 30 50 19
20 32-33 36 31-32 51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-5 0-10 0-5 0-2 0 0
1 6-7 11 6-10 3-5 1 1
2 8 12-13 11 6-8 2 2
3 9-10 14-15 12-13 9-11 3
4 11-12 16 14 12-13 3 4
5 13 17-18 15 14-16 4 5
6 14-15 19-20 16 17-19 5 6
7 16 21-22 17-18 20-22 6 7
8 17-18 23 19 23-24 8
9 19 24-25 20 25-27 7 9
10 20-21 26-27 21 28-30 8 10
11 22 28 22 31-33 9 11
12 23-24 29 23 34-36 10 12
13 25 30 24 37-38 13
14 26 31 25 39-41 11 14
15 27 32 26 42-44 15
16 28 33 27 45-46 12 16
17 29 34 28 47-48 17
18 30 35 29 49 18
19 31 30 50 19
20 32-33 36 31-32 51 13 20

Age 10 years, 6 Months–10 years, 8 Months

Age 10 years, 9 Months–10 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-6 0-10 0-5 0-2 0 0
1 7-8 11-12 6-10 3-5 1 1
2 9 13-14 11-12 6-8 2 2
3 10-11 15 13 9-11 3
4 12 16-17 14 12-14 3 4
5 13-14 18-19 15-16 15-17 4 5
6 15-16 20 17 18-19 5 6
7 17 21-22 18 20-22 6 7
8 18-19 23-24 19 23-25 8
9 20 25 20 26-28 7 9
10 21-22 26-27 21-22 29-31 8 10
11 23 28 23 32-33 9 11
12 24 29 24 34-36 10 12
13 25 30 25 37-39 13
14 26 31 26 40-42 11 14
15 27 32 27 43-45 15
16 28 33 28 46-47 12 16
17 29 34 29 48 17
18 30 35 30 49 18
19 31 31 50 19
20 32-33 36 32 51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-7 0-11 0-5 0-2 0 0
1 8-9 12 6-11 3-6 1 1
2 10 13-14 12 7-9 2 2
3 11-12 15-16 13-14 10-12 3
4 13 17 15 13-14 3 4
5 14-15 18-19 16 15-17 4 5
6 16-17 20-21 17 18-20 5 6
7 18 22 18 21-23 6 7
8 19-20 23-24 19-20 24-26 8
9 21 25-26 21 27-29 7 9
10 22 27 22 30-31 8 10
11 23 28 23 32-34 9 11
12 24 29 24 35-37 10 12
13 25 30 25 38-40 13
14 26 31 26 41-43 11 14
15 27 32 27 44-45 15
16 28 33 28 46-47 12 16
17 29 34 29 48 17
18 30 35 30 49 18
19 31 31 50 19
20 32-33 36 32 51 13 20

Age 11 years, 0 Months–11 years, 5 Months

Age 11 years, 6 Months–11 years, 11 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-7 0-12 0-6 0-3 0 0
1 8-9 13 7-12 4-7 1 1
2 10-11 14-15 13 8-9 2 2
3 12 16-17 14 10-12 3 3
4 13-14 18 15 13-15 4
5 15 19-20 16 16-18 4 5
6 16-17 21 17 19-21 5 6
7 18 22-23 18-19 22-24 6 7
8 19-20 24-25 20 25-26 7 8
9 21 26 21 27-29 9
10 22 27-28 22 30-32 8 10
11 23 29 23 33-35 9 11
12 24 30 24 36-38 10 12
13 25 31 25 39-41 13
14 26 32 26 42-43 11 14
15 27 33 27 44-46 15
16 28 34 28 47 12 16
17 29 29 48 17
18 30 35 30 49 18
19 31 31 50 19
20 32-33 36 32 51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-7 0-13 0-6 0-3 0 0
1 8-9 14 7-12 4-7 1 1
2 10-11 15-16 13 8-10 2 2
3 12 17-18 14 11-13 3 3
4 13-14 19 15 14-16 4
5 15 20-21 16 17-18 4 5
6 16-17 22 17-18 19-21 5 6
7 18 23-24 19 22-24 6 7
8 19-20 25 20 25-27 7 8
9 21 26-27 21 28-30 9
10 22 28 22 31-33 8 10
11 23 29 23 34-36 9 11
12 24 30 24 37-38 10 12
13 25 31 25 39-41 11 13
14 26 32 26 42-44 14
15 27 33 27 45-46 15
16 28 34 28 47 12 16
17 29 29 48 17
18 30 35 30 49 18
19 31 31 50 19
20 32-33 36 32 51 13 20

Age 12 years, 0 Months–12 years, 5 Months

Age 12 years, 6 Months–12 years, 11 Months
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-8 0-14 0-6 0-3 0 0
1 9-10 15 7-12 4-8 1 1
2 11 16-17 13 9-10 2 2
3 12-13 18 14-15 11-13 3 3
4 14 19-20 16 14-16 4 4
5 15-16 21 17 17-19 5
6 17-18 22-23 18 20-22 5 6
7 19 24 19 23-25 6 7
8 20-21 25-26 20 26-28 7 8
9 22 27 21 29-31 9
10 23 28-29 22-23 32-33 8 10
11 24 30 24 34-36 9 11
12 25 31 25 37-39 10 12
13 26 32 26 40-42 11 13
14 27 33 27 43-44 14
15 28 34 28 45-46 15
16 29 29 47 12 16
17 30 35 30 48 17
18 31 31 49 18
19 32 36 50 19
20 33 32 51 13 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-9 0-15 0-6 0-3 0 0
1 10-11 16 7-13 4-8 1 1
2 12 17-18 14 9-11 2 2
3 13-14 19 15 12-14 3 3
4 15 20-21 16 15-17 4 4
5 16-17 22 17 18-20 5
6 18 23 18-19 21-22 5 6
7 19-20 24-25 20 23-25 6 7
8 21 26 21 26-28 7 8
9 22-23 27-28 22 29-31 8 9
10 24 29 23 32-34 10
11 25 30 24 35-37 9 11
12 26 31 25 38-40 10 12
13 27 32 26 41-43 11 13
14 28 33 27 44-45 14
15 29 34 28 46 15
16 30 29 47 12 16
17 31 35 30 48 17
18 32 31 49 18
19 36 50 13 19
20 33 32 51 20

Age 13 years, 0 Months–13 years, 5 Months

Age 13 years, 6 Months–13 years, 11 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-9 0-16 0-7 0-4 0-1 0
1 10-11 17 8-13 5-9 2 1
2 12 18-19 14 10-11 2
3 13-14 20 15 12-14 3 3
4 15 21 16 15-17 4 4
5 16-17 22-23 17-18 18-20 5 5
6 18-19 24 19 21-23 6 6
7 20 25 20 24-26 7
8 21-22 26-27 21 27-29 7 8
9 23 28 22 30-32 8 9
10 24 29 23 33-35 9 10
11 25 30 24 36-38 11
12 26 31 25 39-40 10 12
13 27 32 26 41-43 11 13
14 28 33 27 44-45 14
15 29 34 28 46 12 15
16 30 29 47 16
17 31 35 30 48 17
18 32 31 49 13 18
19 36 50 19
20 33 32 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-10 0-17 0-7 0-4 0-1 0
1 11 18 8-14 5-9 2 1
2 12-13 19-20 15 10-12 3 2
3 14 21 16 13-15 4 3
4 15-16 22 17 16-18 4
5 17 23 18 19-21 5 5
6 18-19 24-25 19 22-24 6 6
7 20 26 20 25-26 7 7
8 21-22 27 21 27-29 8
9 23-24 28 22 30-32 8 9
10 25 29-30 23 33-35 9 10
11 26 31 24 36-38 10 11
12 27 32 25 39-41 12
13 28 33 26 42-44 11 13
14 29 34 27 45-46 14
15 30 28 47 12 15
16 31 35 29 48 16
17 30 49 17
18 32 31 50 13 18
19 36 19
20 33 32 51 20

Age 14 years, 0 Months–14 years, 5 Months

Age 14 years, 6 Months–14 years, 11 Months
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Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-10 0-18 0-7 0-4 0-1 0
1 11-12 19 8-14 5-9 2 1
2 13 20 15 10-12 3 2
3 14-15 21 16 13-15 4 3
4 16 22-23 17 16-18 4
5 17-18 24 18 19-21 5 5
6 19 25 19 22-24 6 6
7 20-21 26 20 25-27 7 7
8 22-23 27 21 28-30 8
9 24 28-29 22-23 31-33 8 9
10 25 30 24 34-36 9 10
11 26 31 25 37-39 10 11
12 27 32 26 40-42 12
13 28 33 27 43-44 11 13
14 29 34 28 45-46 14
15 30 29 47 12 15
16 31 35 30 48 16
17 31 49 17
18 32 50 13 18
19 36 32 19
20 33 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-11 0-19 0-7 0-5 0-1 0
1 12 20 8-14 6-10 2 1
2 13-14 21 15 11-13 3 2
3 15 22 16 14-16 4 3
4 16-17 23 17 17-19 4
5 18 24 18 20-22 5 5
6 19-20 25-26 19 23-25 6 6
7 21-22 27 20-21 26-27 7 7
8 23 28 22 28-30 8
9 24-25 29 23 31-33 8 9
10 26 30 24 34-36 9 10
11 27 31 25 37-39 10 11
12 28 32 26 40-42 11 12
13 29 33 27 43-44 13
14 30 34 28 45-46 14
15 31 29 47 12 15
16 35 30 48 16
17 32 31 49 17
18 50 13 18
19 33 36 32 19
20 51 20

Age 15 years, 0 Months–15 years, 5 Months

Age 15 years, 6 Months–15 years, 11 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-11 0-20 0-7 0-5 0-1 0
1 12 21 8-14 6-10 2 1
2 13-14 22 15 11-13 3 2
3 15-16 23 16 14-16 4 3
4 17 24 17 17-19 5 4
5 18-19 25 18-19 20-22 5
6 20 26 20 23-25 6 6
7 21-22 27 21 26-28 7 7
8 23 28 22 29-31 8 8
9 24-25 29 23 32-34 9
10 26 30 24 35-37 9 10
11 27 31 25 38-40 10 11
12 28 32 26 41-43 11 12
13 29 33 27 44-45 13
14 30 34 28 46 14
15 31 29 47 12 15
16 35 30 48 16
17 32 31 49 17
18 50 13 18
19 33 36 32 19
20 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-11 0-21 0-8 0-5 0-2 0
1 12-13 22 9-15 6-10 1
2 14 23 16 11-13 3 2
3 15-16 24 17 14-16 4 3
4 17 25 18 17-19 5 4
5 18-19 26 19 20-22 5
6 20 27 20 23-25 6 6
7 21-22 28 21 26-28 7 7
8 23 29 22 29-31 8 8
9 24-25 30 23 32-34 9
10 26 31 24 35-37 9 10
11 27 32 25 38-40 10 11
12 28 33 26 41-43 11 12
13 29 34 27 44-45 13
14 30 28 46 14
15 31 29 47 12 15
16 35 30 48 16
17 32 31 49 17
18 50 13 18
19 33 36 32 19
20 51 20

Age 16 years, 0 Months–16 years, 11 Months

Age 17 years, 0 Months–17 years, 11 Months
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A
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Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-12 0-21 0-8 0-5 0-2 0
1 13 22 9-15 6-11 1
2 14 23 16 12-14 3 2
3 15-16 24 17 15-17 4 3
4 17 25 18 18-20 5 4
5 18-19 26 19 21-23 5
6 20 27 20 24-26 6 6
7 21-22 28 21 27-29 7 7
8 23 29 22 30-32 8 8
9 24-25 30 23 33-35 9
10 26 31 24 36-38 9 10
11 27 32 25 39-41 10 11
12 28 33 26 42-44 11 12
13 29 34 27 45 13
14 30 28 46 14
15 31 29 47 12 15
16 35 30 48 16
17 32 31 49 17
18 50 13 18
19 33 36 32 19
20 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-12 0-22 0-8 0-6 0-2 0
1 13-14 23 9-15 7-11 3 1
2 15 24 16 12-14 2
3 16-17 25 17 15-17 4 3
4 18 26 18 18-20 5 4
5 19-20 27 19 21-23 6 5
6 21 28 20-21 24-26 6
7 22-23 29 22 27-29 7 7
8 24 23 30-32 8 8
9 25-26 30 24 33-35 9
10 27 31 25 36-38 9 10
11 28 32 26 39-41 10 11
12 29 33 27 42-44 11 12
13 30 34 28 45 13
14 31 29 46 14
15 30 47 12 15
16 32 35 48 16
17 31 49 17
18 50 13 18
19 33 36 32 19
20 51 20

Age 18 years, 0 Months–18 years, 11 Months

Age 19 years, 0 Months–19 years, 11 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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A
Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-13 0-23 0-8 0-6 0-2 0
1 14 24 9-16 7-11 3 1
2 15-16 25 17 12-14 2
3 17 26 18 15-17 4 3
4 18-19 19 18-20 5 4
5 20 27 20 21-23 6 5
6 21-22 28 21 24-26 6
7 23 29 22 27-30 7 7
8 24-25 30 23 31-33 8 8
9 26 24 34-36 9 9
10 27 31 25 37-39 10
11 28 32 26 40-42 10 11
12 29 33 27 43-44 11 12
13 30 34 28 45 13
14 31 29 46 12 14
15 30 47 15
16 32 35 48 16
17 31 49 13 17
18 50 18
19 33 36 32 19
20 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-13 0-22 0-8 0-6 0-2 0
1 14-15 23 9-15 7-10 3 1
2 16 24 16 11-14 2
3 17-18 25 17 15-17 4 3
4 19 26 18 18-20 5 4
5 20 27 19 21-24 6 5
6 21-22 28 20 25-27 6
7 23 29 21 28-30 7 7
8 24-25 30 22 31-34 8 8
9 26 31 23 35-36 9 9
10 27 32 24 37-39 10
11 28 33 25 40-42 10 11
12 29 26 43-44 11 12
13 30 34 27 45 13
14 31 28 46 12 14
15 29 47 15
16 32 35 30 48 16
17 49 13 17
18 31 50 18
19 33 36 19
20 32 51 20

Age 20 years, 0 Months–24 years, 11 Months

Age 25 years, 0 Months–29 years, 11 Months
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Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-13 0-22 0-8 0-4 0-2 0
1 14 23 9-15 5-7 3 1
2 15-16 16 8-11 2
3 17 24 17 12-14 4 3
4 18-19 25 18 15-18 5 4
5 20 26 19 19-21 6 5
6 21-22 27 20 22-24 6
7 23 28 21 25-28 7 7
8 24-25 29 22 29-31 8 8
9 26 30 23 32-35 9 9
10 27 31 24 36-38 10
11 28 32 25 39-41 10 11
12 29 33 26 42-43 11 12
13 30 27 44 13
14 31 34 28 45 12 14
15 29 46 15
16 32 35 30 47 16
17 48 13 17
18 31 49 18
19 33 36 50 19
20 32 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-13 0-20 0-8 0-3 0-2 0
1 14 21 9-15 4-5 1
2 15-16 22 16 6-8 3 2
3 17 23 17 9-11 4 3
4 18-19 24 18 12-15 5 4
5 20 25 19 16-19 5
6 21-22 26 20 20-22 6 6
7 23 27 21 23-26 7 7
8 24-25 28 22 27-29 8 8
9 26 29-30 23 30-33 9
10 27 31 24 34-36 9 10
11 28 32 25 37-40 10 11
12 29 33 26 41-42 11 12
13 30 27 43-44 13
14 31 34 28 45 12 14
15 29 46 15
16 32 35 30 47 16
17 48 13 17
18 31 49 18
19 33 36 50 19
20 32 51 20

Age 30 years, 0 Months–39 years, 11 Months

Age 40 years, 0 Months–49 years, 11 Months

Cognitive Subtests
Raw Score to Scaled Score Conversions
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Appendix

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-13 0-19 0-7 0-1 0-2 0
1 14 20 8-15 2-3 1
2 15-16 21 16 4-6 3 2
3 17 22 17 7-9 4 3
4 18-19 23 18 10-13 5 4
5 20 24-25 19 14-16 5
6 21-22 26 20 17-20 6 6
7 23 27 21 21-24 7 7
8 24 28 22 25-27 8 8
9 25-26 29 23 28-31 9
10 27 30 24 32-34 9 10
11 28 31 25 35-38 10 11
12 29 32 26 39-41 11 12
13 30 33 27 42-44 13
14 31 28 45 12 14
15 34 29 46 15
16 32 30 47 16
17 35 48 13 17
18 31 49 18
19 33 36 50 19
20 32 51 20

Scaled Score Figure 
Ground

Form 
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-12 0-18 0-7 0 0-1 0
1 13 19 8-15 1 2 1
2 14 20 16 2-4 2
3 15-16 21-22 17 5-8 3 3
4 17 23 18 9-11 4 4
5 18-19 24 19 12-15 5 5
6 20 25 20 16-18 6
7 21-22 26 21 19-22 6 7
8 23 27 22 23-25 7 8
9 24-25 28 23 26-29 8 9
10 26 29-30 24 30-32 10
11 27 31 25 33-36 9 11
12 28 32 26 37-39 10 12
13 29 33 27 40-42 11 13
14 30 28 43-44 14
15 31 34 29 45 12 15
16 30 46 16
17 32 35 47 17
18 31 48 13 18
19 36 49 19
20 33 32 50-51 20

Age 50 years, 0 Months–59 years, 11 Months

Age 60 years, 0 Months–69 years, 11 Months
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Scaled Score Figure 
Ground

Form  
Completion

Classification/
Analogies

Sequential 
Order

Visual  
Patterns Scaled Score

0 0-9 0-16 0-6 0 0 0
1 10-11 17-18 7-14 1 1 1
2 12 19 15 2-4 2 2
3 13-14 20 16 5-8 3
4 15 21 17 9-11 3 4
5 16-17 22-23 18 12-14 4 5
6 18 24 19 15-18 5 6
7 19-20 25 20 19-21 7
8 21 26-27 21 22-24 6 8
9 22-23 28 22 25-28 7 9
10 24 29 23 29-31 8 10
11 25 30 24 32-34 11
12 26 31 25 35-38 9 12
13 27 32 26 39-40 10 13
14 28 33 27 41-42 11 14
15 29 34 28 43-44 15
16 30 29 45-46 12 16
17 31 35 30 47 17
18 32 31 48 18
19 36 49 13 19
20 33 32 50-51 20

Age 70 years, 0 Months+

Cognitive Subtests
Raw Score to Scaled Score Conversions
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Attention/Memory SubtestsB
Appendix Attention/Memory Subtests

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 < -3 0
1 0 -3 1
2 0 2
3 1 -2 3
4 0 4
5 2 1 0 0 -1 5
6 3-4 6
7 5-6 2 1 7
8 7-8 3 1 1 0 8
9 9-10 4 2 9
10 11-12 5 2 2 3 1 10
11 13-14 6-7 3 3 4 11
12 15-16 8 4 5 2 12
13 17-18 9 5 4 6 13
14 19-20 10 6 5 7 3 14
15 2122 11-12 7 6 8 15
16 23-24 13 8 4 16
17 25-26 14 7 9 17
18 27-28 15 9 8 10 5 18
19 29 16-17 10 9 11 6 19
20 30 18-28 11-23 >9 >11 >6 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 < -3 0
1 1
2 1 0 -3 2
3 0 3
4 2 0 -2 4
5 3 1 0 5
6 4-5 1 -1 6
7 6-7 2 1 7
8 8-9 3 2 1 2 0 8
9 10-11 4 9
10 12-13 5-6 3 2 3 1 10
11 14 7 3 4 11
12 15-16 8 4 4 5 2 12
13 17-18 9-10 5 6 13
14 19-20 11 6 5 7 3 14
15 21-22 12 7 6 8 15
16 23-24 13 8 7 9 4 16
17 25-26 14-15 9 10 17
18 27-28 16 10 8 11 5 18
19 29 17 11 9 6 19
20 30 18-28 12-23 >9 >11 >6 20

3 years, 0 Months–3 years, 1 Months

3 years, 2 Months–3 years, 3 Months
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Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 < -3 0
1 0 1
2 1 -3 2
3 0 3
4 2 1 0 0 -2 4
5 3-4 5
6 5-6 2 1 -1 6
7 7-8 3 1 1 7
8 9-10 4 2 2 0 8
9 11-12 5 2 3 9
10 13-14 6 3 1 10
11 15-16 7 4 3 4 2 11
12 17-18 8-9 5 4 5 12
13 19 10 6 5 6 3 13
14 20-21 11 7 14
15 22-23 12-13 7 6 8 4 15
16 24-25 14 8 7 9 16
17 26-27 15 9 8 10 5 17
18 28 16 10 11 18
19 29 17-18 11 9 12 6 19
20 30 19-28 12-23 >9 >12 >6 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 < -4 0
1 0 -4 1
2 1 2
3 2 0 -3 3
4 3 1 0 0 -2 4
5 4-5 5
6 6-7 2 1 -1 6
7 8-9 3 1 1 7
8 10-11 4 2 2 0 8
9 12-13 5 2 3 9
10 14 6-7 3 4 1 10
11 15-16 8 4 3 5 2 11
12 17-18 9 5 4 6 12
13 19-20 10-11 6 5 7 3 13
14 21-22 12 7 6 8 14
15 23-24 13 8 9 4 15
16 25-26 14 9 7 10 16
17 27-28 15-16 10 8 5 17
18 28 17 11 9 11 6 18
19 29 18 12 10 12 19
20 30 19-28 13-23 >10 >12 >6 20

3 years, 4 Months–3 years, 5 Months

3 years, 6 Months–3 years, 7 Months
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Attention/Memory SubtestsB
Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 < -4 0
1 1 0 -4 1
2 2 2
3 3 0 -3 3
4 4 1 0 0 4
5 5-6 -2 5
6 7-8 2 1 -1 6
7 9 3-4 1 1 7
8 10-11 5 2 2 0 8
9 12-13 6 2 3 9
10 14-15 7 3 4 1 10
11 16-17 8 4 3 5 2 11
12 18-19 9-10 5 4 6 12
13 20-21 11 6 5 7 3 13
14 22-23 12 7 6 8 14
15 24-25 13 8 9 4 15
16 26 14-15 9 7 10 5 16
17 27 16 10 8 11 17
18 28 17 11 9 12 6 18
19 29 18 12 10 13 19
20 30 19-28 13-23 >10 >13 >6 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 0 < -4 0
1 1 1
2 2 -4 2
3 3 1 0 -3 3
4 4-5 0 0 4
5 6-7 2 -2 5
6 8 3 1 -1 6
7 9-10 4 1 1 7
8 11-12 5 2 2 0 8
9 13-14 6 2 3 1 9
10 15-16 7-8 3 3 4 10
11 17-18 9 4 4 5 2 11
12 19-20 10 5 6 12
13 21-22 11 6 5 7 3 13
14 23-24 12-13 7 6 8 4 14
15 25 14 8 7 9 15
16 26 15 9 8 10 5 16
17 27 16 10 9 11 6 17
18 28 17-18 11 12 18
19 29 19 12 10 13 7 19
20 30 20-28 13-23 >10 >13 >7 20

3 years, 8 Months–3 years, 9 Months

3 years, 10 Months–3 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 0 < -4 0
1 1 1
2 2 0 -4 2
3 3-4 1 -3 3
4 5 0 0 4
5 6-7 2 1 -2 5
6 8-9 3 -1 6
7 10-11 4 2 1 1 7
8 12-13 5-6 2 0 8
9 14-15 7 3 2 3 1 9
10 16-17 8 4 3 4 10
11 18-19 9 5 4 5 2 11
12 20-21 10-11 6 5 6 3 12
13 22-23 12 7 7 13
14 25-24 13 8 6 8 4 14
15 26 14 9 7 9 5 15
16 27 15-16 10 8 10 16
17 28 17 11 9 11 6 17
18 29 18 12 10 12-13 7 18
19 19 13 14 19
20 30 20-28 14-23 >10 >14 >7 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0 0 < -5 0
1 1 -5 1
2 2-3 1 0 -4 2
3 4 -3 3
4 5-6 2 0 0 4
5 7-8 3 1 -2 5
6 9-10 4 -1 6
7 11-12 5 2 1 1 7
8 13-14 6 2 0 8
9 15-16 7 3 2 3 1 9
10 17-18 8-9 4 3 4 10
11 19-20 10 5 4 5 2 11
12 21-22 11 6 5 6 3 12
13 23-24 12 7 6 7 4 13
14 25 13-14 8 7 8 14
15 26 15 9 9-10 5 15
16 27 16 10 8 11 6 16
17 28 17 11 9 12 17
18 29 18 12 10 13 7 18
19 19-20 13 11 14 8 19
20 30 21-28 14-23 >11 >14 >8 20

4 years, 0 Months–4 years, 2 Months

4 years, 3 Months–4 years, 5 Months
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B
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-1 0 < -5 0
1 2-4 -5 1
2 5-6 1 0 -4 2
3 7-8 -3 3
4 9-10 2 0 0 4
5 11-12 3 1 -2 5
6 13-14 4 -1 6
7 15-16 5 2 1 1 7
8 17 6-7 2 2 0 8
9 18 8 3 3 3 1 9
10 19-20 9 4 4 2 10
11 21-22 10 5 4 5 11
12 23-24 11-12 6 5 6 3 12
13 25 13 7 6 7 8 4 13
14 26 14 8 7 9 5 14
15 27 15 9 8 10 15
16 28 16-17 10 9 11 6 16
17 18 11 10 12 7 17
18 29 19 12 13 8 18
19 20 13 11 14 19
20 30 21-28 14-23 >11 >14 >8 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-5 0 < -5 0
1 6-7 -5 1
2 8-9- 1 0 -4 2
3 10-11 2 3
4 12-13 3 0 0 -3 4
5 14-15 4 1 -2 5
6 16 5-6 -1 6
7 17 7 2 1 1 7
8 18 8 2 2 0 8
9 19-20 9 3 3 3 4 1 9
10 21 10-11 4 4 5 2 10
11 22-23 12 5 5 6 3 11
12 24 13 6 6 7 12
13 25 14 7 7 8 4 13
14 26 15-16 8 9 5 14
15 27 17 9 8 10 11 6 15
16 28 18 10 9 12 16
17 19 11 10 13 7 17
18 29 20 12 11 14 8 18
19 21-22 13 12 15 9 19
20 30 23-28 14-23 >12 >15 >9 20

4 years, 6 Months–4 years, 8 Months

4 years, 9 Months–4 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-8 0 < -5 0
1 9-11 -5 1
2 12-13 1 0 -4 2
3 14-15 2-3 0 0 3
4 16-18 4 -3 4
5 19-20 5 1 -2 5
6 21-22 6 1 1 -1 6
7 23-25 7-8 2 2 2 0 7
8 26-27 9 3 3 8
9 28-29 10 3 4 4 1 9
10 30-32 11 4 5 2 10
11 33-34 12-13 5 5 6-7 3 11
12 35-36 14 6 6 8 4 12
13 37-39 15 7 7 9 13
14 40-41 16 8 8 10 5 14
15 42-43 17-18 9 9 11 6 15
16 44-46 19 10 10 12-13 7 16
17 47-48 20 11 11 14 8 17
18 49-50 21 12 12 15 18
19 51-53 22 13 13 16 9 19
20 54-70 23-28 14-23 >13 >16 >9 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-8 0 < -5 0
1 9-11 1 0 -5 1
2 12-14 2 2
3 15-17 3 0 0 -4 3
4 18-20 4-5 1 -3 4
5 21-23 6 -2 5
6 24-26 7 2 1 1 -1 6
7 27-29 8 2 2 0 7
8 30-32 9-10 3 3 3-4 8
9 33-35 11 4 4 5 1 9
10 36-38 12 5 5 6 2 10
11 39-41 13 6 6 7 3 11
12 42-44 14-15 7 7 8 4 12
13 45-47 16 8 8 9-10 5 13
14 48-50 17 9 9 11 14
15 51-53 18 10 10 12 6 15
16 54-56 19-20 11 11 13 7 16
17 57-59 21 12 14-15 8 17
18 60-62 22 13 12 16 9 18
19 63-65 23 14 13 17 10 19
20 66-70 24-28 15-23 >13 >17 >10 20

5 years, 0 Months–5 years, 2 Months

5 years, 3 Months–5 years, 5 Months
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B
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-8 0 < -5 0
1 9-12 1-2 0 1
2 13-16 3 0 -5 2
3 17-19 4 0 -4 3
4 20-23 5 1 -3 4
5 24-27 6-7 1 -2 5
6 28-30 8 2 1 2 -1 6
7 31-34 9 2 3 0 7
8 35-38 10 3 3 4 1 8
9 39-41 11-12 4 4 5 9
10 42-45 13 5 5 6-7 2 10
11 46-49 14 6 6 8 3 11
12 50-52 15 7 7 9 4 12
13 53-56 16-17 8 8 10 5 13
14 57-60 18 9 9 11-12 6 14
15 61-63 19 10 10 13 7 15
16 64-66 20 11 11 14 16
17 67 21 12 12 15 8 17
18 68 22-23 13 13 16-17 9 18
19 69 24 14 14 18 10 19
20 70 25-28 15-23 >14 >18 >10 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-7 0-1 < -6 0
1 8-11 2 0 -6 1
2 12-16 3-4 0 0 -5 2
3 17-20 5 -4 3
4 21-24 6 1 1 -3 4
5 25-29 7 1 -2 5
6 30-33 8-9 2 2 2 -1 6
7 34-37 10 3 3 0 7
8 38-42 11 3 4 4-5 1 8
9 43-46 12 4 5 6 9
10 47-50 13-14 5 6 7 2 10
11 51-55 15 6 7 8-9 3 11
12 56-59 16 7 8 10 4 12
13 60-63 17 8 9 11 5 13
14 64 18 9 10 12 6 14
15 65 19-20 10 11 13-14 7 15
16 66 21 11 12 15 8 16
17 67 22 12 13 16 9 17
18 68 23 13 14 17-18 10 18
19 69 24-25 14 15 19 19
20 70 26-28 15-23 >15 >19 >10 20

5 years, 6 Months–5 years, 8 Months

5 years, 9 Months–5 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-9 0-2 0 < -6 0
1 10-14 3 -6 1
2 15-18 4-5 0 0 -5 2
3 19-23 6 1 -4 3
4 24-28 7 1 -3 4
5 29-32 8 2 1 -2 5
6 33-37 9 2 2-3 -1 6
7 38-42 10-11 3 3 4 0 7
8 43-46 12 4 4 5 1 8
9 47-51 13 5 5 6-7 2 9
10 52-56 14 6 6 8 3 10
11 57-60 15 7 7 9 11
12 61-65 16-17 8 8 10-11 4 12
13 66-70 18 9 9 12 5 13
14 71-74 19 10 10 13 6 14
15 75-79 20 11 11 14-15 7 15
16 80-84 21 12 12 16 8 16
17 85-88 22-23 13 13 17 9 17
18 89-93 24 14 14 18-19 10 18
19 94-98 25 15 15 20 11 19
20 99-217 26-28 16-23 >15 >20 >11 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-11 0-3 0 < -6 0
1 12-16 4 0 -6 1
2 17-21 5-6 1 0 -5 2
3 22-26 7 1 -4 3
4 27-31 8 2 -3 4
5 32-36 9 1 2 -2 5
6 37-41 10 3 2 3 -1 6
7 42-46 11-12 4 3 4-5 0 7
8 47-51 13 5 4 6 1 8
9 52-56 14 6 5 7 2 9
10 57-61 15 7 6 8-9 3 10
11 62-66 16 8 7 10 4 11
12 67-71 17-18 9 8 11 5 12
13 72-76 19 10 9 12-13 6 13
14 77-81 20 11 10 14 7 14
15 82-86 21 12 11 15 8 15
16 87-91 22 13-14 12 16-17 16
17 92-96 23-24 15 13 18 9 17
18 97-101 25 16 14 19 10 18
19 102-106 26 17 15 20-21 11 19
20 107-217 27-28 18-23 >15 >21 >11 20

6 years, 0 Months–6 years, 2 Months

6 years, 3 Months–6 years, 5 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-13 0-4 0 < -6 0
1 14-18 5 0 0 -6 1
2 19-23 6-7 1 -5 2
3 24-29 8 1 -4 3
4 30-34 9 2 1 2 -3 4
5 35-39 10 3 2 3 -2 5
6 40-44 11 4 3 4 -1 6
7 45-49 12-13 5-6 4 5 0 7
8 50-54 14 7 5 6-7 1 8
9 55-60 15 8 6 8 2 9
10 61-65 16 9 7 9 3 10
11 66-70 17 10 8 10-11 4 11
12 71-75 18-19 11 9 12 5 12
13 76-80 20 12 10 13-14 6 13
14 81-85 21 13 11 15 7 14
15 86-91 22 14 12 16 8 15
16 92-96 23 15 13 17-18 9 16
17 97-101 24-25 16 14 19 10 17
18 102-106 26 17 15 20 11 18
19 107-111 27 18 16 21-22 12 19
20 112-217 28 19-23 >16 >22 >12 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-14 0-4 0 < -6 0
1 15-19 5-6 0 0 -6 1
2 20-24 7 1 -5 2
3 25-30 8 2 1 -4 3
4 31-35 9 3 1 2 -3 4
5 36-40 10 4 2 3-4 -2 5
6 41-46 11-12 5 3 5 -1 6
7 47-51 13 6 4 6 0 7
8 52-56 14 7 5 7-8 1 8
9 57-62 15 8 6 9 2 9

10 63-67 16 9 7 10-11 3 10
11 68-72 17-18 10 8 12 4 11
12 73-78 19 11 9 13 5 12
13 79-83 20 12 10 14-15 6 13
14 84-88 21 13 11 16 7 14
15 89-94 22 14 12 17-18 8 15
16 95-99 23-24 15 13-14 19 9 16
17 100-104 25 16 15 20 10 17
18 105-110 26 17 16 21-22 11 18
19 111-115 27 18 17 23 12 19
20 116-217 28 19-23 >17 >23 >12 20

6 years, 6 Months–6 years, 8 Months

6 years, 9 Months–6 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-13 0-5 0 0 0 < -7 0
1 14-19 6 -7 - -6 1
2 20-24 7 1 1 -5 2
3 25-30 8 2 1 2 -4 3
4 31-36 9 3 2 3-4 -3 4
5 37-41 10-11 4 3 5 -2 5
6 42-47 12 5 4 6 -1 6
7 48-52 13 6 5 7 0 7
8 53-58 14 7 6 8-9 1 8
9 59-64 15 8 7 10 2 9
10 65-69 16-17 9 8 11-12 3 10
11 70-75 18 10 9 13 4 11
12 76-80 19 11 10 14-15 5 12
13 81-86 20 12 11 16 6 13
14 87-92 21 13 12 17 7 14
15 93-97 22-23 14 13 18-19 8 15
16 98-103 24 15 14 20 9-10 16
17 104-108 25 16 15 21-22 11 17
18 109-114 26 17 16 23 12 18
19 115-120 27 18-19 17 24 13 19
20 121-217 28 20-23 >17 >24 >13 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-13 0-5 0 0 0 < -7 0
1 14-19 6 -7 1
2 20-25 7 1 1 1 -6 2
3 26-31 8 2 2-3 -5 3
4 32-36 9-10 3 2 4 -3 - -4 4
5 37-42 11 4 3 5-6 -2 5
6 43-48 12 5 4 7 -1 6
7 49-54 13 6 5 8 0 7
8 55-60 14 7 6 9-10 1 8
9 61-66 15-16 8 7 11 2 9
10 67-71 17 9 8 12-13 3 10
11 72-77 18 10 9 14 4 11
12 78-83 19 11-12 10 15-16 5 12
13 84-89 20 13 11 17 6 13
14 90-95 21-22 14 12 18-19 8-7 14
15 96-101 23 15 13 20 9 15
16 102-106 24 16 14-15 21 10 16
17 107-112 25 17 16 22-23 11 17
18 113-118 26 18 17 24 12 18
19 119-124 27 19 18 25-26 13 19
20 125-217 28 20-23 >18 >26 >13 20

7 years, 0 Months–7 years, 2 Months

7 years, 3 Months–7 years, 5 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-12 0-5 0 0 0 < -7 0
1 13-18 6 1 -7 1
2 19-24 7 1 1 2 -6 - -5 2
3 25-30 8 2 3 -4 3
4 31-37 9-10 3 2 4-5 -3 4
5 38-43 11 4 3 6 -2 5
6 44-49 12 5 4 7-8 -1 6
7 50-55 13 6 5 9-10 0 7
8 56-61 14 7 6 11 1 8
9 62-67 15-16 8-9 7 12 2 9
10 68-74 17 10 8-9 13-14 3 10
11 75-80 18 11 10 15 4 11
12 81-86 19 12 11 16-17 5-6 12
13 87-92 20 13 12 18 7 13
14 93-98 21-22 14 13 19-20 8 14
15 99-104 23 15 14 21 9 15
16 105-111 24 16 15 22-23 10 16
17 112-117 25 17 16 24 11 17
18 118-123 26 18 17 25-26 12 18
19 124-129 27 19 18 27 13 19
20 130-217 28 20-23 >18 >27 >13 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-14 0-5 0 0 0 < -7 0
1 15-20 6-7 1 -7 - -6 1
2 21-26 8 1 1 2 -5 2
3 27-33 9 2 3 -4 3
4 34-39 10 3-4 2 4-5 -3 4
5 40-45 11 5 3 6 -2 5
6 46-51 12 6 4-5 7-8 -1 6
7 52-58 13-14 7 6 9-10 0 7
8 59-64 15 8 7 11 1 8
9 65-70 16 9 8 12-13 2 9
10 71-77 17 10 9 14 3-4 10
11 78-83 18 11 10 15-16 5 11
12 84-89 19 12 11 17 6 12
13 90-96 20-21 13 12 18-19 7 13
14 97-102 22 14 13 20 8 14
15 103-108 23 15 14 21-22 9 15
16 109-114 24 16 15-16 23 10 16
17 115-121 25 17 17 24-25 11 17
18 122-127 26 18 18 26 12 18
19 128-133 27 19-20 19 27-28 13 19
20 134-217 28 21-23 >19 >28 >13 20

7 years, 6 Months–7 years, 8 Months

7 years, 9 Months–7 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-14 0-6 0 0 0 < -7 0
1 15-21 7 1 1 -7 1
2 22-27 8 2 1 2 -6 - -5 2
3 28-34 9 3 3 -4 3
4 35-40 10 4 2-3 4-5 -3 4
5 41-47 11 5 4 6 -2 5
6 48-53 12-13 6 5 7-8 -1 6
7 54-59 14 7 6 9 0 7
8 60-66 15 8 7 10-11 1 8
9 67-72 16 9 8 12-13 2-3 9
10 73-79 17 10 9 14 4 10
11 80-85 18 11 10 15-16 5 11
12 86-92 19-20 12 11-12 17 6 12
13 93-98 21 13 13 18-19 7 13
14 99-104 22 14 14 20-21 8 14
15 105-111 23 15 15 22 9 15
16 112-117 24 16-17 16 23-24 10 16
17 118-124 25 18 17 25 11 -12 17
18 125-130 26 19 18 26-27 13 18
19 131-137 27 20 19-20 28-29 14 19
20 138-217 28 21-23 >20 >29 >14 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-15 0-6 0 0 0 < -7 0
1 16-22 7 1 1 -7- -6 1
2 23-28 8 2 1 2 -5 2
3 29-35 9 3 2 3 -4 3
4 36-41 10 4 3 4-5 -3 4
5 42-48 11-12 5 4 6 -2 5
6 49-54 13 6 5 7-8 -1 6
7 55-61 14 7 6 9-10 0 7
8 62-68 15 8 7 11 1 8
9 69-74 16 9 8-9 12-13 2-3 9
10 75-81 17 10 10 14-15 4 10
11 82-87 18-19 11 11 16 5 11
12 88-94 20 12 12 17-18 6 12
13 95-100 21 13-14 13 19-20 7 13
14 101-107 22 15 14 21 8 14
15 108-114 23 16 15-16 22-23 9 15
16 115-120 24 17 17 24-25 10-11 16
17 121-127 25 18 18 26 12 17
18 128-133 26 19 19 27-28 13 18
19 134-140 27 20 20 29-30 14 19
20 141-217 28 21-23 >20 >30 >14 20

8 years, 0 Months–8 years, 2 Months

8 years, 3 Months–8 years, 5 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-16 0-6 0 0 0 < -6 0
1 17-23 7 1 1 -6 1
2 24-29 8 2 1 2 -5 2
3 30-36 9 3 2 3 -4 3
4 37-43 10-11 4 3 4-5 -3 4
5 44-49 12 5 4 6 -2 5
6 50-56 13 6 5-6 7-8 -1 6
7 57-63 14 7 7 9-10 0 7
8 64-69 15 8 8 11 1-2 8
9 70-76 16 9 9 12-13 3 9
10 77-83 17-18 10-11 10 14-15 4 10
11 84-90 19 12 11-12 16-17 5 11
12 91-96 20 13 13 18 6 12
13 97-103 21 14 14 19-20 7 13
14 104-110 22 15 15 21-22 8 14
15 111-116 23 16 16 23-24 9-10 15
16 117-123 24 17 17-18 25 11 16
17 124-130 25 18 19 26-27 12 17
18 131-136 26 19 20 28-29 13 18
19 137-143 27 20 21 30-31 14 19
20 144-217 28 21-23 >21 >31 >14 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-17 0-6 0 0 0 < -6 0
1 18-24 7 1 1 -6 1
2 25-31 8-9 2 1 2 -5 2
3 32-38 10 3 2 3 -4 3
4 39-44 11 4 3-4 4-5 -3 4
5 45-51 12 5 5 6-7 -2 5
6 52-58 13 6-7 6 8-9 -1 6
7 59-65 14 8 7 10 0-1 7
8 66-71 15 9 8 11-12 2 8
9 72-78 16-17 10 9-10 13-14 3 9
10 79-85 18 11 11 15-16 4 10
11 86-92 19 12 12 17 5 11
12 93-98 20 13 13 18-19 6 12
13 99-105 21 14 14-15 20-21 7 13
14 106-112 22 15 16 22-23 8-9 14
15 113-118 23 16 17 24 10 15
16 119-125 24 17 18 25-26 11 16
17 126-132 25 18 19-20 27-28 12 17
18 133-139 26 19 21 29-30 13 18
19 140-145 27 20 22 31 14 19
20 146-217 28 21-23 >22 >31 >14 20

8 years, 6 Months–8 years, 8 Months

8 years, 9 Months–8 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-19 0-7 0 0 0 < -6 0
1 20-26 8 1 1 -6 1
2 27-33 9 2 1 2 -5 2
3 34-40 10 3-4 2-3 3-4 -4 3
4 41-46 11 5 4 5 -3 4
5 47-53 12 6 5 6-7 -2 5
6 54-60 13 7 6 8-9 -1-0 6
7 61-67 14 8 7-8 10-11 1 7
8 68-73 15-16 9 9 12-13 2 8
9 74-80 17 10 10 14 3 9

10 81-87 18 11 11-12 15-16 4 10
11 88-94 19 12 13 17-18 5 11
12 95-100 20 13 14 19-20 6 12
13 101-107 21 14 15 21-22 7-8 13
14 108-114 22 15 16-17 23 9 14
15 115-120 23 16 18 24-25 10 15
16 121-127 24 17 19 26-27 11 16
17 128-134 25 18 20 28-29 12 17
18 135-141 26 19-20 21-22 30-31 13 18
19 142-147 27 21 23 32 14 19
20 148-217 28 22-23 >23 >32 >14 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-22 0-7 0-1 0 0 < -6 0
1 23-28 8 2 1 1 -6 1
2 29-35 9 3 2 2-3 -5 2
3 36-42 10 4 3 4 -4 3
4 43-49 11 5 4 5-6 -3 4
5 50-55 12 6 5-6 7-8 -2 5
6 56-62 13-14 7 7 9-10 -1-0 6
7 63-69 15 8 8 11-12 1 7
8 70-76 16 9 9-10 13 2 8
9 77-82 17 10 11 14-15 3 9
10 83-89 18 11 12 16-17 4 10
11 90-96 19 12 13 18-19 5 11
12 97-102 20 13 14-15 20-21 6-7 12
13 103-109 21 14 16 22 8 13
14 110-116 22 15-16 17 23-24 9 14
15 117-123 23 17 18-19 25-26 10 15
16 124-129 24 18 20 27-28 11 16
17 130-136 25 19 21 29-30 12 17
18 137-143 26 20 22-23 31 13-14 18
19 144-150 27 21 24 32-33 15 19
20 151-217 28 22-23 >25 >33 >15 20

9 years, 0 Months–9 years, 2 Months

9 years, 3 Months–9 years, 5 Months
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B
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-23 0-7 0-1 0 0 < -6 0
1 24-30 8 2 1 1 -6 1
2 31-37 9 3 2 2-3 -5 2
3 38-44 10 4 3 4-5 -4 3
4 45-50 11-12 5 4-5 6-7 -3 4
5 51-57 13 6 6 8-9 -2 - -1 5
6 58-64 14 7 7 10 0 6
7 65-71 15 8 8-9 11-12 1 7
8 72-78 16 9 10 13-14 2 8
9 79-84 17 10 11 15-16 3 9
10 85-91 18 11-12 12-13 17-18 4 10
11 92-98 19 13 14 19-20 5-6 11
12 99-105 20 14 15 21 7 12
13 106-111 21 15 16-17 22-23 8 13
14 112-118 22 16 18 24-25 9 14
15 119-125 23 17 19 26-27 10 15
16 126-132 24 18 20-21 28-29 11 16
17 133-139 25 19 22 30 12-13 17
18 140-145 26 20 23 31-32 14 18
19 146-152 27 21 24-25 33-34 15 19
20 153-217 28 22-23 >25 >34 >15 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-25 0-7 0-1 0 0 < -6 0
1 26-32 8 2 1 1-2 -6 1
2 33-39 9-10 3 2 3-4 -5 2
3 40-45 11 4 3-4 5-6 -4 3
4 46-52 12 5 5 7 -3 4
5 53-59 13 6 6-7 8-9 -2 - -1 5
6 60-66 14 7 8 10-11 0 6
7 67-73 15 8-9 9 12-13 1 7
8 74-79 16 10 10-11 14-15 2 8
9 80-86 17 11 12 16-17 3 9
10 87-93 18 12 13 18 4 10
11 94-100 19 13 14-15 19-20 5-6 11
12 101-106 20 14 16 21-22 7 12
13 107-113 21 15 17 23-24 8 13
14 114-120 22 16 18-19 25-26 9 14
15 121-127 23 17 20 27-28 10 15
16 128-133 24 18 21-22 29 11 16
17 134-140 25 19 23 30-31 12-13 17
18 141-147 26 20 24 32-33 14 18
19 148-154 27 21 25-26 34-35 15 19
20 155-217 28 22-23 >26 >35 >15 20

9 years, 6 Months–9 years, 8 Months

9 years, 9 Months–9 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-27 0-8 0-1 0 0-1 < -6 0
1 28-34 9 2 1 2 -6 1
2 35-41 10 3 2-3 3-4 -5 2
3 42-47 11 4-5 4 5-6 -4 3
4 48-54 12 6 5-6 7-8 -3 4
5 55-61 13 7 7 9-10 -2 - -1 5
6 62-68 14 8 8 11-12 0 6
7 69-75 15 9 9-10 13-14 1 7
8 76-81 16 10 11 15 2 8
9 82-88 17 11 12-13 16-17 3 9
10 89-95 18-19 12 14 18-19 4-5 10
11 96-102 20 13 15 20-21 6 11
12 103-108 21 14 16-17 22-23 7 12
13 109-115 22 15 18 24-25 8 13
14 116-122 23 16 19-20 26-27 9 14
15 123-129 24 17 21 28 10-11 15
16 130-135 25 18 22 29-30 12 16
17 136-142 26 19 23-24 31-32 13 17
18 143-149 27 20 25 33-34 14 18
19 150-156 21 26-27 35-36 15 19
20 157-217 28 22-23 >27 >36 >15 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-29 0-8 0-2 0 0-1 < -6 0
1 30-35 9 3 1-2 2-3 -6 1
2 36-42 10 4 3 4-5 -5 2
3 43-49 11 5 4 6-7 -4 3
4 50-56 12 6 5-6 8 -3 - -2 4
5 57-63 13 7 7 9-10 -1 5
6 64-69 14 8 8-9 11-12 0 6
7 70-76 15 9 10 13-14 1 7
8 77-83 16-17 10 11-12 15-16 2 8
9 84-90 18 11 13 17-18 3-4 9
10 91-97 19 12 14 19-20 5 10
11 98-103 20 13 15-16 21-22 6 11
12 104-110 21 14 17 23-24 7 12
13 111-117 22 15 18-19 25 8 13
14 118-124 23 16 20 26-27 9-10 14
15 125-130 24 17 21-22 28-29 11 15
16 132-137 25 18 23 30-31 12 16
17 138-144 26 19-20 24 32-33 13 17
18 145-151 27 21 25-26 34-35 14 18
19 152-158 22 27 36-37 15-16 19
20 159-217 28 23 >27 >37 >16 20

10 years, 0 Months–10 years, 2 Months

10 years, 3 Months–10 years, 5 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-32 0-8 0-2 0 0-2 < -6 0
1 33-39 9 3 1-2 3 -6 1
2 40-46 10 4 3 4-5 -5 2
3 47-53 11 5 4-5 6-7 -4 3
4 54-59 12-13 6 6 8-9 -3 - -2 4
5 60-66 14 7 7-8 10-11 -1 5
6 67-73 15 8 9 12-13 0 6
7 74-80 16 9 10-11 14-15 1 7
8 81-87 17 10 12 16-17 2 8
9 88-93 18 11 13-14 18-19 3-4 9
10 94-100 19 12 15 20-21 5 10
11 101-107 20 13 16-17 22 6 11
12 108-114 21 14 18 23-24 7 12
13 115-121 22 15 19-20 25-26 8 13
14 122-127 23 16-17 21 27-28 9-10 14
15 128-134 24 18 22 29-30 11 15
16 135-141 25 19 23-24 31-32 12 16
17 142-148 26 20 25 33-34 13 17
18 149-155 27 21 26-27 35-36 14 18
19 156-161 22 28 37-38 15-16 19
20 162-217 28 23 >28 >38 >16 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-36 0-9 0-2 0-1 0-2 < -6 0
1 37-43 10 3 2 3-4 -6 1
2 44-49 11 4 3-4 5-6 -5 2
3 50-56 12 5 5 7-8 -4 3
4 57-63 13 6 6-7 9-10 -3 - -2 4
5 64-70 14 7 8 11-12 -1 5
6 71-77 15 8 9-10 13-14 0 6
7 78-83 16 9 11 15-16 1 7
8 84-90 17 10 12-13 17 2-3 8
9 91-97 18 11 14 18-19 4 9
10 98-104 19 12-13 15-16 20-21 5 10
11 105-111 20 14 17 22-23 6 11
12 112-118 21 15 18-19 24-25 7 12
13 119-125 22 16 20 26-27 8-9 13
14 126-131 23 17 21-22 28-29 10 14
15 132-138 24 18 23 30-31 11 15
16 139-145 25 19 24-25 32-33 12 16
17 146-151 26 20 26 34-35 13-14 17
18 152-158 27 21 27-28 36-37 15 18
19 159-165 22 29 38 16 19
20 166-217 28 23 >29 >38 >16 20

10 years, 6 Months–10 years, 8 Months

10 years, 9 Months–10 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-41 0-9 0-2 0-1 0-3 < -7 0
1 42-48 10 3 2 4-5 -7 - -6 1
2 49-55 11 4 3-4 6 -5 2
3 56-61 12 5 5 7-8 -4 3
4 62-68 13-14 6 6-7 9-10 -3 - -2 4
5 69-75 15 7 8 11-12 -1 5
6 76-82 16 8-9 9-10 13-14 0 6
7 83-89 17 10 11 15-16 1 7
8 90-96 18 11 12-13 17-18 2-3 8
9 97-102 19 12 14 19-20 4 9

10 103-109 20 13 15-16 21-22 5 10
11 110-116 21 14 17 23-24 6 11
12 117-123 22 15 18-19 25-26 7-8 12
13 124-130 23 16 20-21 27-28 9 13
14 131-137 24 17 22 29-30 10 14
15 138-143 25 18 23-24 31-32 11 15
16 144-150 26 19 25 33-34 12-13 16
17 151-157 20 26-27 35-36 14 17
18 158-164 27 21 28 37 15 18
19 165-171 22 29-30 38-39 16-17 19
20 172-217 28 23 >30 >39 >17 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-46 0-10 0-2 0-1 0-3 < -7 0
1 47-53 11 3-4 2 4-5 -7 - -6 1
2 54-60 12 5 3-4 6-7 -5 2
3 61-67 13 6 5 8-9 -4 3
4 68-73 14 7 6-7 10-11 -3 - -2 4
5 74-80 15 8 8-9 12-13 -1 5
6 81-87 16 9 10 14-15 0 6
7 88-94 17 10 11-12 16-17 1 7
8 95-101 18 11 13 18-19 2-3 8
9 102-108 19 12 14-15 20-21 4 9

10 109-115 20 13 16 22-23 5 10
11 116-122 21 14 17-18 24-25 6-7 11
12 123-128 22 15 19-20 26-27 8 12
13 129-135 23 16 21 28-29 9 13
14 136-142 24 17 22-23 30-31 10-11 14
15 143-149 25 18 24 32-33 12 15
16 150-155 26 19 25-26 34-35 13 16
17 156-162 20 27 36-37 14 17
18 163-169 27 21 28-29 38 15-16 18
19 170-176 22 30 39-40 17 19
20 177-217 28 23 >30 >40 >17 20

11 years, 0 Months–11 years, 5 Months

11 years, 6 Months–11 years, 11 Months
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B
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-49 0-10 0-3 0-1 0-3 < -7 0
1 50-56 11 4 2 4-5 -7 - -6 1
2 57-63 12 5 3-4 6-7 -5 2
3 64-70 13 6 5-6 8-9 -4 3
4 71-77 14 7 7 10-11 -3 - -2 4
5 78-84 15 8 8-9 12-13 -1 5
6 85-90 16 9 10 14-15 0 6
7 91-97 17-18 10 11-12 16-17 1-2 7
8 98-104 19 11 13-14 18-19 3 8
9 105-111 20 12 15 20-21 4 9
10 112-118 21 13 16-17 22-23 5-6 10
11 119-125 22 14 18 24-25 7 11
12 126-132 23 15 19-20 26-27 8 12
13 133-138 24 16 21-22 28-29 9-10 13
14 139-145 25 17 23 30-31 11 14
15 146-152 26 18 24-25 32-33 12 15
16 153-159 19-20 26 34-35 13-14 16
17 160-166 27 21 27-28 36-37 15 17
18 167-173 22 29-30 38-39 16 18
19 174-180 31 40-41 17-18 19
20 181-217 28 23 >31 >41 >18 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-53 0-11 0-4 0-1 0-3 < -7 0
1 54-59 12 5 2-3 4-5 -7- -6 1
2 60-66 13 6 4 6-7 -5 2
3 67-73 14 7 5-6 8-9 -4 3
4 74-80 15 8 7 10-11 -3 - -2 4
5 81-87 16 9 8-9 12-13 -1 5
6 88-94 17 10 10-11 14-15 0 6
7 95-101 18 11 12 16-17 1-2 7
8 102-108 19 12 13-14 18-19 3 8
9 109-115 20 13 15-16 20-21 4 9
10 116-122 21 14 17 22-23 5-6 10
11 123-128 22 15 18-19 24-25 7 11
12 129-135 23 16 20 26-27 8-9 12
13 136-142 24 17 21-22 28-29 10 13
14 143-149 25 18 23-24 30-31 11 14
15 150-156 26 19 25 32-33 12-13 15
16 157-162 20 26-27 34-35 14 16
17 163-169 27 21 28-29 36-37 15 17
18 170-176 22 30 38-39 16-17 18
19 177-183 31-32 40-41 18 19
20 184-217 28 23 >32 >41 >18 20

12 years, 0 Months–12 years, 5 Months

12 years, 6 Months–12 years, 11 Months
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Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-56 0-11 0-4 0-1 0-3 < -7 0
1 57-63 12 5 2-3 4-5 -7 1
2 64-70 13 6 4 6-7 -6 - -5 2
3 71-76 14 7 5-6 8-9 -4 3
4 77-83 15 8 7-8 10-11 -3 - -2 4
5 84-90 16 9 9 12-13 -1 5
6 91-97 17 10 10-11 14-15 0 6
7 98-104 18 11 12-13 16-17 1-2 7
8 105-111 19 12 14 18-19 3 8
9 112-118 20 13 15-16 20-21 4-5 9

10 119-125 21 14 17-18 22-23 6 10
11 126-132 22 15 19 24-25 7 11
12 133-138 23 16 20-21 26-27 8-9 12
13 140-145 24 17 22-23 28-30 10 13
14 146-152 25 18 24 31-32 11-12 14
15 153-159 26 19 25-26 33-34 13 15
16 160-166 20 27-28 35-36 14 16
17 167-173 27 21 29 37-38 15-16 17
18 174-180 22 30-31 39-40 17 18
19 181-187 32-33 41-42 18-19 19
20 188-217 28 23 >33 >42 >19 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-59 0-12 0-4 0-1 0-3 < -7 0
1 60-66 13 5 2-3 4-5 -7 - -6 1
2 67-73 14 6 4-5 6-7 -5 2
3 74-80 15 7 6 8-9 -4 - -3 3
4 81-87 16 8 7-8 10-11 -2 4
5 88-94 17 9 9-10 12-13 -1 5
6 95-100 18 10 11 14-15 0-1 6
7 101-107 11 12-13 16-17 2 7
8 108-114 19 12 14-15 18-19 3-4 8
9 115-121 20 13 16 20-21 5 9
10 122-128 21 14 17-18 22-24 6-7 10
11 129-135 22 15 19-20 25-26 8 11
12 136-142 23 16 21-22 27-28 9 12
13 143-149 24 17 23 29-30 10-11 13
14 150-156 25 18 24-25 31-32 12 14
15 157-163 26 19 26-27 33-34 13-14 15
16 164-170 20 28 35-36 15 16
17 171-177 27 21 29-39 37-38 16-17 17
18 178-184 22 31-32 39-40 18 18
19 185-191 33 41-42 19-20 19
20 192-217 28 23 >33 >42 >20 20

13 years, 0 Months–13 years, 5 Months

13 years, 6 Months–13 years, 11 Months
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Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-61 0-12 0-4 0-2 0-3 < -7 0
1 62-68 13 5 3 4-5 -7 - -6 1
2 69-75 14 6 4-5 6-7 -5 2
3 76-82 15 7 6-7 8-9 -4 - -3 3
4 83-89 16 8 8 10-11 -2 4
5 90-96 17 9 9-10 12-14 -1-0 5
6 97-103 18 10 11-12 15-16 1 6
7 104-110 19 11 13-14 17-18 2 7
8 111-117 20 12 15 19-20 3-4 8
9 118-124 21 13 16-17 21-22 5 9
10 125-130 22 14 18-19 23-24 6-7 10
11 131-137 23 15 20-21 25-26 8 11
12 138-144 24 16 22 27-29 9-10 12
13 145-151 25 17 23-24 30-31 11 13
14 152-158 26 18 25-26 32-33 12-13 14
15 159-165 19 27-28 34-35 14 15
16 166-172 27 20-21 29 36-37 15-16 16
17 173-179 22 30-31 38-39 17 17
18 180-186- 32-33 40-41 18-19 18
19 187-193 28 34 42-43 20 19
20 194-217 23 >34 >43 >20 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-63 0-12 0-5 0-2 0-3 < -7 0
1 64-70 13 6 3-4 4-6 -7 1
2 71-77 14 7 5-6 7-8 -6 - -5 2
3 78-84 15 8 7 9-10 -4 3
4 85-91 16 9 8-9 11-12 -3 - -2 4
5 92-98 17 10 10-11 13-14 -1 5
6 99-105 18 11 12-13 15-16 0-1 6
7 106-112 19 12 14 17-19 2-3 7
8 113-119 20 13 15-16 20-21 4- 8
9 120-126 21 14 17-18 22-23 5-6 9
10 127-133 22 15 19-20 24-25 7 10
11 134-140 23 16 21 26-27 8-9 11
12 141-146 24 17 22-23 28-29 10 12
13 147-153 25 18 24-25 30-32 11-12 13
14 154-160 26 19 26-27 33-34 13 14
15 161-167 20 28-29 35-36 14-15 15
16 168-174 27 21 30 37-38 16 16
17 175-181 22 31-32 39-40 17-18 17
18 182-188 33-34 41-42 19 18
19 189-195 28 35-36 43-45 20-21 19
20 196-217 23 >36 >45 >21 20

14 years, 0 Months–14 years, 5 Months

14 years, 6 Months–14 years, 11 Months
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B
Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-66 0-13 0-5 0-2 0-4 < -7 0
1 67-73 14 6 3-4 5-6 -7 1
2 74-80 15 7 5-6 7-8 -6 - -5 2
3 81-87 16 8 7-8 9-11 -4 3
4 88-94 9 9-10 12-13 -3 - -2 4
5 95-101 17 10 11 14-15 -1-0 5
6 102-108 18 11 12-13 16-17 1 6
7 109-115 19 12 14-15 18-19 2-3 7
8 116-122 20 13 16-17 20-22 4 8
9 123-128 21 14 18-19 23-24 5-6 9
10 129-135 22 15 20 25-26 7-8 10
11 136-142 23 16 21-22 27-28 9 11
12 143-149 24 17 23-24 29-30 10-11 12
13 150-156 25 18 25-26 31-33 12 13
14 157-163 26 19 27-28 34-35 13-14 14
15 164-170 20 29 36-37 15-16 15
16 171-177 27 21 30-31 38-39 17 16
17 178-184 22 32-33 40-41 18-19 17
18 185-191 34-35 42-44 20 18
19 192-198 28 36-37 45-46 21-22 19
20 199-217 23 >37 >46 >22 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-68 0-13 0-5 0-3 0-5 < -7 0
1 69-75 14 6 4-5 6-7 -7 1
2 76-82 15 7 6 8-10 -6 - -5 2
3 83-89 16 8 7-8 11-12 -4- -3 3
4 90-96 17 9 9-10 13-14 -2 4
5 97-103 18 10 11-12 15-16 -1-0 5
6 104110 19 11 13-14 17-19 1-2 6
7 111-117 20 12 15-16 20-21 3 7
8 118-124 21 13 17 22-23 4-5 8
9 125-131 22 14 18-19 24-25 6-7 9

10 132-138 23 15 20-21 26-28 8 10
11 139-145 16 22-23 29-30 9-10 11
12 146-152 24 17 24-25 31-32 11-12 12
13 153-159 25 18 26-27 33-34 13 13
14 160-166 26 19 28 35-37 14-15 14
15 167-173 20 29-30 38-39 16-17 15
16 174-180 27 21 31-32 40-41 18 16
17 181-187 22 33-34 42-43 19-20 17
18 188-194 35-36 44-45 21-22 18
19 195-201 28 37-38 46-48 23 19
20 202-217 23 >38 >48 >23 20

15 years, 0 Months–15 years, 5 Months

15 years, 6 Months–15 years, 11 Months
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B
Appendix Attention/Memory Subtests

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-72 0-14 0-5 0-3 0-6 < -7 0
1 73-79 15 6 4-5 7-9 -7 1
2 80-86 16 7 6-7 10-11 -6 - -5 2
3 87-93 8 8-9 12-13 -4 - -3 3
4 94-100 17 9 10 14-15 -2 - -1 4
5 101-107 18 10 11-12 16-18 0 5
6 108-114 19 11 13-14 19-20 1-2 6
7 115-121 20 12 15-16 21-22 3-4 7
8 122-128 21 13 17-18 23-25 5 8
9 129-135 22 14 19-20 26-27 6-7 9

10 136-142 23 15 21-22 28-29 8-9 10
11 143-149 24 16 23 30-31 10 11
12 150-156 25 17 24-25 32-34 11-12 12
13 157-163 18 26-27 35-36 13-14 13
14 164-170 26 19 28-29 37-38 15-16 14
15 171-177 20 30-31 39-41 17 15
16 178-184 27 21 32-33 42-43 18-19 16
17 185-191 22 34-35 44-45 20-21 17
18 192-198 36-37 46-48 22 18
19 199-205 28 38 49-50 23-24 19
20 206-217 23 >38 >50 >24 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-76 0-15 0-6 0-4 0-7 < -7 0
1 77-83 7 5-6 8-10 -7 - -6 1
2 84-90 16 8 7 11-12 -5 2
3 91-97 17 9 8-9 13-14 -4 - -3 3
4 98-104 18 10 10-11 15-16 -2 - -1 4
5 105-111 19 11 12-13 17-19 0-1 5
6 112-118 20 12 14-15 20-21 2 6
7 119-125 21 13 16-17 22-24 3-4 7
8 126-132 14 18-19 25-26 5-6 8
9 133-139 22 15 20-21 27-28 7-8 9
10 140-146 23 16 22-23 29-31 9 10
11 147-153 24 17 24-25 32-33 10-11 11
12 154-160 25 18 26 34-35 12-13 12
13 161-167 26 19 27-28 36-38 14-15 13
14 168-174 20 29-30 39-40 16 14
15 175-182 27 21 31-32 41-43 17-18 15
16 183-189 22 33-34 44-45 19-20 16
17 190-196 35-36 46-47 21 17
18 197-203 28 37-38 48-50 22-23 18
19 204-210 23 39-40 51-52 24-25 19
20 211-217 >40 >52 >25 20

16 years, 0 Months–16 years,11 Months

17 years, 0 Months–17 years, 11 Months
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B
Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-76 0-15 0-7 0-4 0-8 < -7 0
1 77-83 16 8 5-6 9-10 -7 - -6 1
2 84-91 17 9 7-8 11-12 -5 - -4 2
3 92-98 18 10 9-10 13-15 -3 3
4 99-105 19 11 11-12 16-17 -2 - -1 4
5 106-112 12 13-14 18-20 0-1 5
6 113-119 20 13 15-16 21-22 2-3 6
7 120-126 21 17-18 23-25 4-5 7
8 127-133 22 14 19-20 26-27 6 8
9 134-140 23 15 21-22 28-30 7-8 9

10 141-147 24 16 23-24 31-32 9-10 10
11 148-154 25 17 25-26 33-35 11-12 11
12 155-162 18 27 36-37 13 12
13 163-169 26 19 28-29 38-40 14-15 13
14 170-176 20 30-31 41-42 16-17 14
15 177-183 27 21 32-33 43-45 18-19 15
16 184-190 22 34-35 46-47 20 16
17 191-197 36-37 48-49 21-22 17
18 198-204 28 38-39 50-52 23-24 18
19 205-211 23 40-41 53-54 25-26 19
20 212-217 >41 >54 >26 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-77 0-16 0-6 0-4 0-9 < -7 0
1 78-84 17 7 5-7 10-12 -7 1
2 85-91 18 8 8-9 13-14 -6 - -5 2
3 92-98 9 10-11 15-17 -4 - -3 3
4 99-105 19 10 12-13 18-19 -2 - -1 4
5 106-113 20 11 14-15 20-21 0-1 5
6 114-120 21 12 16-17 22-24 2 6
7 121-127 22 13 18-19 25-26 3-4 7
8 128-134 23 14 20-21 27-29 5-6 8
9 135-141 15 22-23 30-31 7-8 9
10 142-148 24 16 24-25 32-34 9-10 10
11 149-156 25 17 26-27 35-36 11 11
12 157-163 18 28-29 37-39 12-13 12
13 164-170 26 19 30-31 40-41 14-15 13
14 171-177 20 32-33 42-44 16-17 14
15 178-184 27 21 34-35 45-46 18-19 15
16 185-191 22 36-37 47-48 20 16
17 192-199 38-39 49-51 21-22 17
18 200-206 28 40-41 52-53 23-24 18
19 207-213 23 42-43 54-56 25-26 19
20 214-217 >43 >56 >26 20

18 years, 0 Months–18 years,11 Months

19 years, 0 Months–19 years, 11 Months



222 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

Attention/Memory SubtestsB
Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-77 0-15 0-6 0-5 0-9 < -8 0
1 78-84 16 7 6-7 10-11 -8 - -7 1
2 85-91 8-9 12-14 -6 - -5 2
3 92-99 17 8 10-11 15-16 -4 3
4 100-106 18 9 12-13 17-19 -3 - -2 4
5 107-113 19 10 14-15 20-21 -1-0 5
6 114-120 20 11 16-17 22-23 1-2 6
7 121-128 21 12 18-19 24-26 3-4 7
8 129-135 22 13 20-21 27-28 5-6 8
9 136-142 23 14 22-23 29-31 7 9
10 143-149 15 24-25 32-33 8-9 10
11 150-157 24 16 26-27 34-36 10-11 11
12 158-164 25 17 28-29 37-38 12-13 12
13 165-171 18 30-31 39-41 14-15 13
14 172-179 26 19 32-33 42-43 16-17 14
15 180-186 20 34-35 44-45 18 15
16 187-193 27 21 36-37 46-48 19-20 16
17 194-200 22 38-39 49-50 21-22 17
18 201-208 28 40-41 51-53 23-24 18
19 209-215 42-43 54-55 25-26 19
20 216-217 23 >43 >55 >26 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-79 0-15 0-5 0-5 0-8 < -9 0
1 80-86 6 6-7 9-11 -9 - -8 1
2 87-94 16 7 8-9 12-13 -7 - -6 2
3 95-101 17 8 10 14-16 -5 - -4 3
4 102-108 18 9 11-12 17-18 -3 - -2 4
5 109-116 10 13-14 19-21 -1-0 5
6 117-123 19 11 15-16 22-23 1-2 6
7 124-131 20 12 17-18 24-25 3 7
8 132-138 21 13 19-20 26-28 4-5 8
9 139-146 22 14 21-22 29-30 6-7 9

10 147-153 23 15 23-24 31-33 8-9 10
11 154-161 16 25-26 34-35 10-11 11
12 162-168 24 27-28 36-38 12-13 12
13 169-176 25 17 29-30 39-40 14-15 13
14 177-183 18 31-32 41-42 16 14
15 184-191 26 19 33-34 43-45 17-18 15
16 192-198 27 20 35-36 46-47 19-20 16
17 199-206 21 37-38 48-50 21-22 17
18 207-213 28 22 39-40 51-52 23-24 18
19 214-216 41-42 53-54 25-26 19
20 217 23 >42 >54 >26 20

20 years, 0 Months–24 years,11 Months

25 years, 0 Months–29 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-75 0-15 0-5 0-4 0-8 < -9 0
1 76-82 6 5-6 9-11 -9 - -8 1
2 83-90 16 7-8 12-13 -7 - -6 2
3 91-97 17 7 9-10 14-15 -5 - -4 3
4 98-104 18 8 11-12 16-18 -3 - -2 4
5 105-112 9 13-14 19-20 -1 5
6 113-119 19 10 15-16 21-23 0-1 6
7 120-127 20 11 17-18 24-25 2-3 7
8 128-134 21 12 19-20 26-27 4-5 8
9 135-141 13 21-22 28-30 6-7 9

10 142-149 22 14 23-24 31-32 8-9 10
11 150-157 23 15 25-26 33-35 10-11 11
12 158-164 24 16 27 36-37 12 12
13 165-172 17 28-29 38-39 13-14 13
14 173-179 25 18 30-31 40-42 15-16 14
15 180-187 26 19 32-33 43-44 17-18 15
16 188-194 27 20 34-35 45-47 19-20 16
17 195-202 21 36-37 48-49 21-22 17
18 203-209 28 38-39 50-51 23-24 18
19 210-216 22 40-41 52-54 25 19
20 217 23 >41 >54 >25 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-69 0-15 0-4 0-4 0-7 < -9 0
1 70-76 5 5-6 8-9 -9 - -8 1
2 77-84 16 6 7-8 10-13 -7 - -6 2
3 85-91 17 7 9-10 14-15 -5 - -4 3
4 92-98 18 8 11-12 16-17 -3 4
5 99-106 9 13-14 18-20 -2 - -1 5
6 107-113 19 10 15 21-22 0-1 6
7 114-121 20 16-17 23-25 2-3 7
8 122-128 21 11 18-19 26-27 4-5 8
9 129-135 12 20-21 28-29 6-7 9

10 136-143 22 13 22-23 30-32 8 10
11 144-151 23 14 24-25 33-34 9-10 11
12 152-158 24 15 26-27 35-36 11-12 12
13 159-166 16 28-29 37-39 13-14 13
14 167-173 25 17 30-31 40-41 15-16 14
15 174-181 26 18 32-33 42-44 17-18 15
16 182-188 27 19 34 45-46 19 16
17 189-196 20 35-36 47-48 20-21 17
18 197-203 28 21 37-38 49-51 22-23 18
19 204-210 22 39-40 52-53 24-25 19
20 211-217 23 >40 >53 >25 20

30 years, 0 Months–39 years, 11 Months

40 years, 0 Months–49 years, 11 Months
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Attention/Memory SubtestsB
Appendix

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-62 0-14 0-3 0-4 0-6 < -9 0
1 63-69 15 4 5-6 7-8 -9 - -8 1
2 70-77 16 5 7 9-11 -7--6 2
3 78-84 17 6 8-9 12-14 -5 3
4 85-91 7 10-11 15-16 -4 - -3 4
5 92-99 18 8 12-13 17-19 -2 - -1 5
6 100-106 19 9 14-15 20-21 0-1 6
7 107-114 20 10 16-17 22-23 2-3 7
8 115-121 11 18-19 24-26 4 8
9 122-128 21 12 20-21 27-28 5-6 9
10 129-136 22 13 22 29-31 7-8 10
11 137-144 23 14 23-24 32-33 9-10 11
12 145-151 15 25-26 34-35 11-12 12
13 152-159 24 16 27-28 36-38 13-14 13
14 160-167 25 17 29-30 39-40 15 14
15 168-175 26 18 31-32 41-43 16-17 15
16 176-182 19 33-34 44-45 18-19 16
17 183-190 27 20 35 46-47 20-21 17
18 191-197 21 36-37 48-50 22-23 18
19 198-204 28 22 38-39 51-52 24 19
20 205-217 23 >39 >52 >24 20

Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-49 0-12 0-2 0-3 0-5 < -10 0
1 50-56 13 3 4-5 6-7 -10 1
2 57-64 4 6-7 8-10 -9 - -8 2
3 65-71 14 5 8-9 11-13 -7 - -6 3
4 72-78 15 6 10 14-15 -5 - -4 4
5 79-86 16 7 11-12 16-18 -3 - -2 5
6 87-93 17 8 13-14 19-20 -1 6
7 94-101 18 9 15-16 21-22 0-1 7
8 102-108 10 17-18 23-25 2-3 8
9 109-115 19 11 19-20 26-27 4-5 9
10 116-123 20 12 21 28-30 6- 10
11 124-131 21 13 22-23 31-32 7-8 11
12 132-138 22 14 24-25 33-35 9-10 12
13 139-146 23 15 26-27 36-37 11-12 13
14 147-154 16 28-29 38-39 13 14
15 155-162 24 17 30-31 40-42 14-15 15
16 163-169 25 18 32 43-44 16-17 16
17 170-177 26 19 33-34 45-47 18-19 17
18 178-184 27 20 35-36 48-49 20-21 18
19 185-191 21 37-38 50-52 22 19
20 192-217 28 22-23 >38 >52 >22 20

50 years, 0 Months–59 years, 11 Months

60 years, 0 Months–69 years, 11 Months
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Scaled Score Attention  
Sustained

Forward 
Memory

Reverse 
Memory

Nonverbal 
Stroop 

Incongruent 
Correct

Nonverbal 
Stroop 

Congruent 
Correct

Nonverbal 
Stroop Effect Scaled Score

0 0-39 0-9 0-1 0-1 0-3 < -11 0
1 40-46 10 2 2-3 4-5 -11 - -10 1
2 47-54 11 3 4-5 6-8 -9 - -8 2
3 55-61 12 4 6-7 9-10 -7 3
4 62-68 13 5 8-9 11-12 -6 - -5 4
5 69-76 14 6 10 13-15 -4 - -3 5
6 77-83 15 7 11-12 16-17 -2 6
7 84-91 16 8 13 18-19 -1-0 7
8 92-98 17 9 14-15 20-22 1-2 8
9 99-105 18 10 16-17 23-24 3-4 9
10 106-113 19 11 18 25-27 5 10
11 114-121 12 19-20 28-29 6-7 11
12 122-128 20 13 21-22 30-32 8-9 12
13 129-136 21 14 23-24 33-35 10 13
14 137-144 22 15 25-26 36-37 11-12 14
15 145-152 23 16 27-28 38-40 13-14 15
16 153-159 24 17 29-30 41-42 15-16 16
17 160-167 25 18 31-32 43-45 17 17
18 168-174 26 19 33-34 46-47 18-19 18
19 175-181 27 20 35-36 48-50 20-21 19
20 182-217 28 21-23 >36 >50 >21 20

70+ years
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C.1
Appendix Attention Sustained Error Tables

Raw Score Percentile Scaled Score
16 1.0 3
15 3.7 5
14 5.0 5
13 6.2 5
12 6.8 6
11 7.4 6
10 11.1 6
9 12.3 7
8 17.3 7
7 18.5 7
6 22.2 8
5 29.6 8
4 38.3 9
3 50.6 10
2 61.4 11
1 70.3 12
0 75.0 12

Raw Score Percentile Scaled Score
21 0.4 2
20 0.9 3
19 1.8 4
18 2.7 4
17 3.2 4
16 3.7 5
15 4.0 5
14 4.3 5
13 4.6 5
12 5.0 5
11 5.6 5
10 6.2 5
9 6.9 6
8 8.9 6
7 9.9 6
6 12.9 7
5 13.9 7
4 17.3 7
3 26.7 8
2 40.1 9
1 65.3 11
0 75.0 12

Raw Score Percentile Scaled Score
16 0.5 2
15 0.9 3
14 1.0 3
13 1.2 3
12 1.3 3
11 1.5 4
10 3.8 5
9 4.2 5
8 4.5 5
7 7.5 6
6 8.7 6
5 9.8 6
4 13.5 7
3 16.5 7
2 25.6 8
1 41.4 9
0 75.0 12

Raw Score Percentile Scaled Score
21 0.3 2
20 0.8 3
19 1.6 4
18 2.6 4
17 3.1 4
16 4.2 5
15 4.9 5
14 5.6 5
13 6.2 5
12 6.5 5
11 7.3 6
10 8.9 6
9 9.7 6
8 10.5 6
7 11.6 6
6 12.7 7
5 13.7 7
4 16.9 7
3 22.6 8
2 35.5 9
1 62.1 11
0 75.0 12

Age 3

Age 6-8

Age 4-5

Age 9-10

Conversion of Raw Scores to Percentiles and Scaled Scores
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C.1
Appendix

Raw Score Percentile Scaled Score
>20 0.2 2
20 0.5 2
19 0.9 3
18 1.4 3
17 1.7 4
16 2.0 4
15 2.3 4
14 2.6 4
13 2.8 4
12 4.6 5
11 5.1 5
10 5.5 5
9 6.0 5
8 6.5 5
7 7.0 6
6 7.4 6
5 8.8 6
4 12.9 7
3 17.5 7
2 31.3 9
1 49.6 10
0 75.0 12

Raw Score Percentile Scaled Score
>10 0.1 2
10 0.4 2
9 0.9 3
8 1.5 4
7 1.7 4
6 1.8 4
5 2.0 4
4 2.8 4
3 5.9 5
2 12.5 7
1 31.4 9
0 75.0 12

Raw Score Percentile Scaled Score
>10 0.1 2
10 0.3 2
9 0.5 2
8 0.7 3
7 0.9 3
6 1.0 3
5 1.5 4
4 2.5 4
3 7.0 6
2 14.6 7
1 35.7 9
0 75.0 12

Raw Score Percentile Scaled Score
>10 0.5 2
10 1.2 3
9 2.4 4
8 4.9 5
7 6.1 5
6 8.6 6
5 11.0 6
4 11.6 6
3 12.2 7
2 24.4 8
1 46.3 10
0 75.0 12

Age 11-14

Age 19-59

Age 15-18

Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels.
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C.2
Appendix Attention Divided Correct Tables

Raw Score Percentile Scaled Score
0 3.2 4
1 5.4 5
2 6.5 5
3 7.6 6
4 8.6 6
5 9.3 6
6 10.0 6
7 11.4 6
8 12.9 7
9 15.7 7
10 18.6 7
11 24.0 8
12 30.0 8
13 35.7 9
14 47.1 10
15 58.6 11
16 75.0 12

Raw Score Percentile Scaled Score
< 5 1.0 3
5 1.3 3
6 1.8 4
7 2.3 4
8 2.7 4
9 3.0 4
10 3.3 4
11 3.6 5
12 3.9 5
13 4.1 5
14 5.3 5
15 6.9 6
16 8.3 6
17 9.8 6
18 11.2 6
19 12.4 7
20 16.0 7
21 18.9 7
22 20.1 7
23 20.7 8
24 29.0 8
25 32.0 9
26 34.9 9
27 38.5 9
28 44.4 10
29 46.2 10
30 52.1 10
31 58.0 11
32 75.0 12

Raw Score Percentile Scaled Score
0 0.6 3
1 1.1 3
2 1.3 3
3 1.6 4
4 3.2 4
5 3.6 5
6 4.0 5
7 4.8 5
8 7.3 6
9 9.7 6
10 10.5 6
11 12.1 6
12 21.8 8
13 25.0 8
14 32.3 9
15 41.9 9
16 75.0 12

Raw Score Percentile Scaled Score
< 5 < 0.1 2
5 0.1 2
6 0.1 2
7 0.2 2
8 0.2 2
9 0.3 2
10 0.5 2
11 0.6 3
12 0.8 3
13 1.0 3
14 1.3 3
15 1.6 4
16 1.9 4
17 3.8 5
18 4.8 5
19 5.8 5
20 7.7 6
21 10.6 6
22 14.4 7
23 16.3 7
24 22.1 8
25 25.0 8
26 26.5 8
27 27.9 8
28 33.7 9
29 42.3 9
30 47.1 10
31 51.9 10
32 75.0 12

Age 3

Age 6-8

Age 4-5

Age 9-10

Conversion of Raw Scores to Percentiles and Scaled Scores
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C.2
Appendix

Raw Score Percentile Scaled Score
<10 0.4 2
10 0.5 2
11 0.8 3
12 0.9 3
13 1.0 3
14 1.3 3
15 1.7 4
16 1.8 4
17 2.6 4
18 2.8 4
19 3.0 4
20 3.3 4
21 3.7 5
22 4.1 5
23 4.5 5
24 4.9 5
25 5.2 5
26 7.3 6
27 7.9 6
28 8.4 6
29 9.4 6
30 11.0 6
31 13.1 7
32 14.1 7
33 15.7 7
34 16.2 7
35 17.3 7
36 20.4 8
37 23.0 8
38 24.6 8
39 27.2 8
40 28.3 8
41 29.8 8
42 30.9 9
43 31.9 9
44 36.1 9
45 39.3 9
46 44.5 10
47 59.2 11
48 75.0 12

Raw Score Percentile Scaled Score
< 10 0.4 2
10 0.5 2
11 0.6 3
12 0.7 3
13 0.8 3
14 0.9 3
15 1.0 3
16 1.3 3
17 1.6 4
18 1.8 4
19 2.0 4
20 2.2 4
21 2.4 4
22 2.6 4
23 2.8 4
24 3.0 4
25 3.2 4
26 3.7 5
27 4.2 5
28 4.7 5
29 5.0 5
30 5.3 5
31 5.6 5
32 5.9 5
33 6.3 5
34 6.7 6
35 7.3 6
36 8.9 6
37 10.5 6
38 11.0 6
39 13.1 7
40 14.7 7
41 15.0 7
42 15.2 7
43 15.7 7
44 18.3 7
45 24.6 8
46 30.4 8
47 45.0 10
48 75.0 12

Age 11-14 Age 15-18

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is primarily 
to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower levels.
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C.2
Appendix Attention Divided Correct Tables

Raw Score Percentile Scaled Score
< 10 0.5 2
10 0.8 3
11 1.0 3
12 1.2 3
13 1.4 3
14 1.6 4
15 1.8 4
16 2.0 4
17 2.2 4
18 2.4 4
19 2.6 4
20 2.9 4
21 3.4 5
22 3.6 5
23 3.9 5
24 4.5 5
25 4.7 5
26 5.2 5
27 6.5 5
28 6.8 6
29 7.9 6
30 9.2 6
31 9.7 6
32 10.1 6
33 10.5 6
34 11.5 6
35 13.9 7
36 20.9 8
37 22.0 8
38 23.8 8
39 24.6 8
40 25.7 8
41 26.2 8
42 27.2 8
43 28.0 8
44 30.6 8
45 33.2 9
46 37.2 9
47 46.9 10
48 75.0 12

Raw Score Percentile Scaled Score
< 10 0.5 2
10 1.0 3
11 1.2 3
12 1.4 3
13 1.7 4
14 2.1 4
15 2.5 4
16 2.9 4
17 3.3 4
18 3.6 5
19 3.8 5
20 4.0 5
21 4.2 5
22 9.9 6
23 12.0 6
24 13.2 7
25 14.4 7
26 15.5 7
27 16.6 7
28 17.7 7
29 18.7 7
30 19.7 7
31 20.6 8
32 21.2 8
33 21.9 8
34 22.5 8
35 23.9 8
36 35.2 9
37 38.7 9
38 42.3 9
39 44.1 10
40 45.1 10
41 46.5 10
42 47.9 10
43 50.7 10
44 53.5 10
45 56.3 10
46 62.0 11
47 69.0 11
48 75.0 12

Age 19-59 Age 60+

Conversion of Raw Scores to Percentiles and Scaled Scores

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is primarily  
to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower levels.
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C.2 
Appendix
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C.3
Appendix Attention Divided Incorrect Tables

Raw Score Percentile Scaled Score
16 0.9 3
15 2.0 4
14 3.2 4
13 4.0 5
12 4.8 5
11 5.6 5
10 6.4 5
9 7.2 6
8 8.4 6
7 9.6 6
6 10.8 6
5 15.5 7
4 21.7 8
3 27.7 8
2 36.1 9
1 45.7 10
0 75.0 12

Raw Score Percentile Scaled Score
> 20 0.5 2
20 0.9 3
19 1.2 3
18 1.8 4
17 2.5 4
16 3.1 4
15 4.2 5
14 4.6 5
13 5.3 5
12 6.2 5
11 6.8 6
10 7.2 6
9 8.2 6
8 9.2 6
7 10.5 6
6 14.3 7
5 16.9 7
4 21.8 8
3 26.6 8
2 37.0 9
1 53.6 10
0 75.0 12

Raw Score Percentile Scaled Score
16 0.3 2
15 0.5 2
14 0.7 3
13 0.9 3
12 1.1 3
11 1.3 3
10 1.5 4
9 2.0 4
8 2.3 4
7 2.6 4
6 3.6 5
5 6.5 5
4 12.3 7
3 18.3 7
2 33.3 9
1 46.5 10
0 75.0 12

Raw Score Percentile Scaled Score
> 20 0.7 3
20 1.6 4
19 2.5 4
18 3.0 4
17 3.7 5
16 4.1 5
15 4.9 5
14 5.4 5
13 5.9 5
12 6.7 5
11 7.0 6
10 8.1 6
9 9.3 6
8 10.7 6
7 13.1 7
6 15.6 7
5 18.8 7
4 23.3 8
3 27.9 8
2 38.0 9
1 55.5 10
0 75.0 12

Age 3

Age 6-8

Age 4-5

Age 9-10

Conversion of Raw Scores to Percentiles and Scaled Scores 
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Raw Score Percentile Scaled Score
> 20 1.4 3
20 2.3 4
19 3.0 4
18 3.5 5
17 3.9 5
16 5.3 5
15 5.6 5
14 5.8 5
13 6.3 5
12 6.8 6
11 7.3 6
10 8.7 6
9 10.7 6
8 11.2 6
7 13.6 7
6 16.0 7
5 19.4 7
4 23.8 8
3 28.2 8
2 38.2 9
1 56.8 11
0 75.0 12

Raw Score Percentile Scaled Score
> 20 0.2 2
20 0.4 2
19 0.6 3
18 0.8 3
17 1.0 3
16 1.3 3
15 1.5 4
14 1.8 4
13 2.0 4
12 2.3 4
11 2.6 4
10 2.8 4
9 3.0 4
8 3.5 5
7 4.5 5
6 5.2 5
5 5.7 5
4 10.9 6
3 17.4 7
2 24.6 8
1 44.5 10
0 75.0 12

Raw Score Percentile Scaled Score
> 20 0.1 2
20 0.2 2
19 0.4 2
18 0.6 3
17 0.8 3
16 1.0 3
15 1.2 3
14 1.4 3
13 1.6 4
12 1.8 4
11 2.3 4
10 2.6 4
9 2.9 4
8 3.3 4
7 3.8 5
6 4.5 5
5 5.5 5
4 7.5 6
3 15.0 7
2 22.5 8
1 41.0 9
0 75.0 12

Raw Score Percentile Scaled Score
> 20 0.4 2
20 0.8 3
19 1.0 3
18 1.2 3
17 2.5 4
16 3.7 5
15 4.9 5
14 6.1 5
13 7.3 6
12 8.6 6
11 9.0 6
10 9.4 6
9 9.9 6
8 11.1 6
7 12.3 7
6 14.8 7
5 19.5 7
4 25.7 8
3 39.7 9
2 56.8 11
1 68.9 11
0 75.0 12

Age 11-14

Age 19-59

Age 15-18

Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels.
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C.4
Appendix Noverbal Stroop Congruent Incorrect Tables

Raw Score Percentile Scaled Score
9 0.7 3
8 1.5 4
7 3.6 5
6 7.1 6
5 9.5 6
4 11.9 6
3 14.3 7
2 19.6 7
1 28.6 8
0 75.0 12

Raw Score Percentile Scaled Score
13 0.4 2
12 1.1 3
11 1.5 4
10 1.9 4
9 2.3 4
8 2.9 4
7 3.4 5
6 4.2 5
5 5.0 5
4 5.7 5
3 6.3 5
2 12.0 6
1 25.7 8
0 75.0 12

Raw Score Percentile Scaled Score
9 0.1 2
8 0.5 2
7 1.0 3
6 2.1 4
5 3.5 5
4 4.9 5
3 6.3 5
2 15.6 7
1 39.6 9
0 75.0 12

Raw Score Percentile Scaled Score
13 0.1 2
12 0.5 2
11 0.9 3
10 1.5 4
9 2.1 4
8 2.6 4
7 3.1 4
6 3.5 5
5 4.3 5
4 6.1 5
3 7.0 6
2 12.2 7
1 25.0 8
0 75.0 12

Age 3

Age 6-8

Age 4-5

Age 9-10

Conversion of Raw Scores to Percentiles and Scaled Scores
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C.4
Appendix

Raw Score Percentile Scaled Score
13 0.7 3
12 0.9 3
11 1.1 3
10 1.3 3
9 1.5 3
8 1.8 4
7 2.0 4
6 2.5 4
5 3.0 4
4 3.8 5
3 4.5 5
2 8.1 6
1 24.0 8
0 75.0 12

Raw Score Percentile Scaled Score
11 0.0 2
10 0.1 2
9 0.1 2
8 0.6 3
7 1.2 3
6 1.8 4
5 2.4 4
4 3.2 4
3 4.7 5
2 6.2 5
1 24.6 8
0 75.0 12

Raw Score Percentile Scaled Score
11 0.1 2
10 0.2 2
9 0.3 2
8 0.4 2
7 0.4 2
6 0.5 2
5 0.6 3
4 0.8 3
3 1.0 3
2 1.8 4
1 25.0 8
0 75.0 12

Raw Score Percentile Scaled Score
11 0.1 2
10 0.1 2
9 1.4 3
8 2.0 4
7 2.6 4
6 3.3 4
5 3.9 5
4 4.5 5
3 7.7 6
2 10.3 6
1 23.1 8
0 75.0 12

Age 11-14

Age 19-59

Age 15-18

Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels.
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C.5
Appendix

Nonverbal Stroop Incongruent 
Incorrect Tables

Raw Score Percentile Scaled Score
13 0.4 2
12 0.6 3
11 0.9 3
10 1.6 4
9 2.5 4
8 3.6 5
7 4.7 5
6 5.8 5
5 6.9 6
4 8.0 6
3 9.1 6
2 25.5 8
1 50.9 10
0 75.0 12

Raw Score Percentile Scaled Score
11 0.5 2
10 1.0 3
9 1.5 4
8 1.9 4
7 2.3 4
6 2.9 4
5 4.6 5
4 5.1 5
3 8.7 6
2 13.5 7
1 23.0 8
0 75.0 12

Raw Score Percentile Scaled Score
13 0.3 2
12 0.5 2
11 1.0 3
10 1.3 3
9 2.1 4
8 2.6 4
7 3.1 4
6 3.6 5
5 4.1 5
4 4.6 5
3 5.2 5
2 10.4 6
1 28.1 8
0 75.0 12

Raw Score Percentile Scaled Score
11 0.2 2
10 0.5 2
9 1.0 3
8 1.5 4
7 2.7 4
6 6.0 5
5 7.8 6
4 11.2 6
3 14.7 7
2 18.1 7
1 25.0 8
0 75.0 12

Age 3

Age 6-8

Age 4-5

Age 9-10

Conversion of Raw Scores to Percentiles and Scaled Scores
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Appendix

Raw Score Percentile Scaled Score
11 0.1 2
10 0.6 3
9 1.0 3
8 2.0 4
7 2.3 4
6 2.5 4
5 3.3 4
4 4.0 5
3 5.5 5
2 13.4 7
1 24.1 8
0 75.0 12

 

Raw Score Percentile Scaled Score
6 0.5 3
5 1.0 3
4 1.5 4
3 2.0 4
2 2.6 4
1 24.3 8
0 75.0 12

Raw Score Percentile Scaled Score
6 0.5 3
5 1.2 3
4 1.6 4
3 2.0 4
2 2.7 4
1 25.1 8
0 75.0 12

Raw Score Percentile Scaled Score
6 1.1 3
5 2.9 4
4 3.2 4
3 4.5 5
2 5.8 5
1 27.9 8
0 75.0 12

Age 11-14

Age 19-59

Age 15-18

Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is primarily 
to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower levels.
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D.1
Appendix

Sum of Scaled Scores Core IQ Score
0 30
1 31
2 32
3 33
4 34
5 35
6 36
7 37
8 39
9 41
10 43
11 45
12 47
13 49
14 51
15 53
16 55
17 57
18 59
19 61
20 63
21 65
22 67
23 69
24 70
25 71
26 72
27 73
28 74
29 75
30 77
31 78
32 81
33 84
34 87
35 90
36 93
37 95
38 96
39 97
40 98
41 99
42 100
43 101

Sum of Scaled Scores Core IQ Score
44 103
45 105
46 107
47 108
48 110
49 111
50 113
51 114
52 115
53 116
54 117
55 119
56 120
57 121
58 123
59 125
60 126
61 128
62 129
63 131
64 132
65 133
66 135
67 137
68 139
69 141
70 143
71 145
72 147
73 149
74 152
75 155
76 158
77 161
78 164
79 167
80 170

Nonverbal IQ Equivalents
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D.2
Appendix

Sum of Scaled 
Scores

Nonverbal  
Memory 

Composite Score
Processing Speed 
Composite Score

0 48 48
1 51 50
2 54 53
3 56 56
4 59 58
5 61 61
6 64 63
7 66 66
8 69 69
9 71 71
10 74 74
11 77 77
12 79 79
13 82 82
14 84 84
15 87 87
16 89 90
17 92 92
18 95 95
19 97 98
20 100 100
21 102 103

Sum of Scaled 
Scores

Nonverbal  
Memory 

Composite Score
Processing Speed 
Composite Score

22 105 105
23 107 108
24 110 111
25 113 113
26 115 116
27 118 119
28 120 121
29 123 124
30 125 126
31 128 129
32 131 132
33 133 134
34 136 137
35 138 139
36 140 142
37 143 145
38 146 148
39 149 151
40 153 156

Memory Composites and 
Processing Speed Composites
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D.3
Appendix

Confidence Intervals for IQ 
and Composite Scores

Nonverbal IQ Low High
31 25 37
32 26 38
33 27 39
34 28 40
35 29 41
36 30 42
37 31 43
38 32 44
39 33 45
40 34 46
41 35 47
42 36 48
43 37 49
44 38 50
45 39 51
46 40 52
47 41 53
48 42 54
49 43 55
50 44 56
51 45 57
52 46 58
53 47 59
54 48 60
55 49 61
56 50 62
57 51 63
58 52 64
59 53 65
60 54 66
61 55 67
62 56 68
63 57 69
64 58 70
65 59 71
66 60 72
67 61 73
68 62 74

Nonverbal IQ Low High
69 63 75
70 64 76
71 65 77
72 66 78
73 67 79
74 68 80
75 69 81
76 70 82
77 71 83
78 72 84
79 73 85
80 74 86
81 75 87
82 76 88
83 77 89
84 78 90
85 79 91
86 80 92
87 81 93
88 82 94
89 83 95
90 84 96
91 85 97
92 86 98
93 87 99
94 88 100
95 89 101
96 90 102
97 91 104
98 92 104
99 93 105
100 94 106
101 95 108
102 96 108
103 97 109
104 98 110
105 99 112
106 100 112

Nonverbal IQ—95% Confidence Interval 
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D.3
Appendix

Nonverbal IQ Low High
107 101 113
108 102 114
109 103 115
110 103 116
111 105 117
112 106 118
113 107 119
114 107 120
115 109 121
116 110 122
117 111 123
118 112 124
119 113 125
120 114 126
121 115 127
122 116 128
123 117 129
124 118 130
125 119 131
126 120 132
127 121 133
128 122 134
129 123 135
130 124 136
131 125 137
132 126 138
133 127 139
134 128 140
135 129 141
136 130 142
137 131 143
138 132 144
139 133 145
140 134 146
141 135 147
142 136 148
143 137 149
144 138 150

NOTE. Confidence intervals were calculated by adding or subtracting 1.96 times the average SEM for each score (e.g., rounded to 3 + 3 for NV IQ).

Nonverbal IQ Low High
145 139 151
146 140 152
147 141 153
148 142 154
149 143 155
150 144 156
151 145 157
152 146 158
153 147 159
154 148 160
155 149 161
156 150 162
157 151 163
158 152 164
159 153 165
160 154 166
161 155 167
162 156 168
163 157 169
164 158 170
165 159 171
166 160 172
167 161 173
168 162 174
169 163 175
170 164 176
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D.3
Appendix

Processing Speed—95% Confidence Interval

Processing Speed Low High
48 41 55
50 44 58
53 47 61
56 49 63
58 52 66
61 54 68
63 57 71
66 59 73
69 62 76
71 64 78
74 67 81
77 70 84
79 72 86
82 75 89
84 77 91
87 80 94
90 82 96
92 85 99
95 88 102
98 90 104
100 93 107
103 95 109
105 98 112
108 100 114
111 103 117
113 106 120
116 108 122
119 111 125
121 113 127
124 116 130
126 118 132
129 121 135
132 124 138
134 126 140
137 129 143
139 131 145
142 133 147
145 136 150
148 139 153
151 142 156
156 146 160

Nonverbal Memory—95% Confidence Interval 

Nonverbal 
Memory Low High

48 38 58
51 41 61
54 44 64
56 46 66
59 49 69
61 51 71
64 54 74
66 56 76
69 59 79
71 61 81
74 64 84
77 67 87
79 69 89
82 72 92
84 74 94
87 77 97
89 79 99
92 82 102
95 85 105
97 87 107
100 90 110
102 92 112
105 95 115
107 97 117
110 100 120
113 103 123
115 105 125
118 108 128
120 110 130
123 113 133
125 115 135
128 118 138
131 121 141
133 123 143
136 126 146
138 128 148
140 130 150
143 133 153
146 136 156
149 139 159
153 143 163

Confidence Intervals for IQ 
and Composite Scores
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E.1
AppendixExaminer Rating Scale (Attention)

Raw Score Percentile Scaled Score
< 8 0.9 3
8 2.0 4
9 6.0 5
10 10.4 6
11 13.7 7
12 16.9 7
13 18.2 7
14 20.2 7
15 22.1 8
16 27.3 8
17 28.6 8
18 31.2 9
19 36.4 9
20 44.2 10
21 50.6 10
22 55.8 10
23 57.1 11
24 61.0 11
25 70.1 12
26 71.4 12
27 77.9 12
28 81.8 13
29 84.0 13
30 90.0 14

Raw Score Percentile Scaled Score
< 8 0.4 2
8 1.0 3
9 2.3 4
10 4.6 5
11 4.8 5
12 5.0 5
13 5.3 5
14 6.1 5
15 6.9 6
16 8.4 6
17 9.2 6
18 12.2 7
19 14.5 7
20 18.3 7
21 22.1 8
22 23.7 8
23 28.2 8
24 33.6 9
25 38.2 9
26 43.5 10
27 48.9 10
28 55.7 10
29 63.4 11
30 75.0 12

Raw Score Percentile Scaled Score
< 8 0.5 2
8 1.1 3
9 2.4 4
10 3.6 5
11 6.0 5
12 6.6 5
13 7.1 6
14 8.3 6
15 9.5 6
16 10.7 6
17 13.1 7
18 15.5 7
19 17.9 7
20 22.6 8
21 29.8 8
22 33.3 9
23 38.1 9
24 42.9 9
25 46.4 10
26 53.6 10
27 57.1 11
28 60.7 11
29 67.9 11
30 75.0 12

Raw Score Percentile Scaled Score
< 10 0.1 2
10 0.3 2
11 0.8 3
12 1.3 3
13 1.8 4
14 2.0 4
15 3.0 4
16 3.3 4
17 4.3 5
18 4.8 5
19 7.3 6
20 13.7 7
21 15.2 7
22 15.9 7
23 17.0 7
24 18.7 7
25 21.0 8
26 25.8 8
27 30.9 9
28 36.7 9
29 42.5 9
30 75.0 12

Age 3

Age 5-6

Age 4

Age 7-13

Raw Score to Percentiles and Scales Score Conversions for Attention Subscore Score
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E.1
Appendix

Raw Score Percentile Scaled Score
<15 0.1 2
15 0.2 2
16 0.5 2
17 0.6 3
18 0.8 3
19 0.9 3
20 1.1 3
21 1.2 3
22 2.1 4
23 2.7 4
24 3.5 5
25 5.3 5
26 8.4 6
27 11.7 6
28 15.8 7
29 25.1 8
30 75.0 12

Raw Score Percentile Scaled Score
< 15 0.50 2
15 0.90 3
16 1.10 3
17 1.60 4
18 2.10 4
19 2.70 4
20 3.30 4
21 3.90 5
22 7.79 6
23 9.09 6
24 14.29 7
25 19.48 7
26 24.68 8
27 31.17 9
28 38.96 9
29 49.35 10
30 75.00 12

Age 14-59 Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels . Clinically significant levels are below 7. The symbol < means all values less than the value shown.
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E.2
Appendix

Examiner Rating Scales 
(Organization/Impulse Control)

Raw Score Percentile Scaled Score
5 1.1 3
6 5.2 5
7 10.1 6
8 15.3 7
9 19.5 7
10 23.4 8
11 24.7 8
12 31.2 9
13 32.5 9
14 35.1 9
15 37.7 9
16 45.5 10
17 55.8 10
18 66.2 11
19 71.4 12
20 76.6 12
21 81.0 13
22 82.5 13
23 84.0 13
24 90.0 14

Raw Score Percentile Scaled Score
5 0.1 2
6 0.1 2
7 1.1 3
8 2.0 4
9 3.1 4
10 4.6 5
11 8.4 6
12 9.9 6
13 11.5 6
14 14.5 7
15 16.8 7
16 21.4 8
17 25.2 8
18 29.8 8
19 35.9 9
20 41.2 9
21 46.6 10
22 55.0 10
23 62.6 11
24 75.0 12

Raw Score Percentile Scaled Score
5 0.1 2
6 1.6 4
7 3.6 5
8 4.8 5
9 8.3 6
10 10.1 6
11 11.9 6
12 15.5 7
13 17.9 7
14 19.0 7
15 23.8 8
16 26.2 8
17 33.3 9
18 36.9 9
19 38.1 9
20 47.6 10
21 56.0 10
22 67.9 11
23 71.4 12
24 75.0 12

Raw Score Percentile Scaled Score
7 0.5 2
8 1.0 3
9 1.5 4
10 2.0 4
11 2.5 4
12 4.2 5
13 5.8 5
14 6.3 5
15 9.6 6
16 13.9 7
17 16.7 7
18 20.0 7
19 22.3 8
20 25.3 8
21 30.9 9
22 37.2 9
23 46.1 10
24 75.0 12

Age 3

Age 5-6

Age 4

Age 7-13

Raw Scores to Percentiles and Scaled Scores for the Examiner Rating Organization/Impulse Control Subscore Score

NOTE: Except for Age 3, Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of 
these scores is primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the 
average or lower levels.
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E.2
Appendix

Raw Score Percentile Scaled Score
11 0.1 2
12 0.6 3
13 0.8 3
14 0.9 3
15 1.3 3
16 1.7 4
17 2.4 4
18 3.2 4
19 4.2 5
20 6.0 5
21 11.0 6
22 19.7 7
23 30.9 9
24 75.0 12

Raw Score Percentile Scaled Score
11 0.2 2
12 0.8 3
13 1.2 3
14 1.6 4
15 2.0 4
16 3.3 4
17 5.2 5
18 11.7 6
19 13.0 7
20 19.5 7
21 22.1 8
22 33.8 9
23 55.8 10
24 75.0 12

Age 14-59 Age 60+

NOTE: Except for Age 3, Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of 
these scores is primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the 
average or lower levels.

Examiner Rating Scales 
(Organization/Impulse Control)
Raw Scores to Percentiles and Scaled Scores for the Examiner Rating Organization/Impulse Control Subscore Score
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E.3
Appendix

Examiner Rating Scales 
(Energy and Feelings)

Raw Score Percentile Scaled Score
< 5 0.9 3
5 1.2 3
6 2.3 4
7 3.2 4
8 3.9 5
9 5.9 5
10 7.9 6
11 9.9 6
12 11.7 6
13 18.2 7
14 24.7 8
15 32.5 9
16 40.3 9
17 50.6 10
18 75.0 12

Raw Score Percentile Scaled Score
< 5 0.3 2
5 0.9 3
6 1.5 4
7 3.1 4
8 3.8 5
9 4.2 5
10 4.6 5
11 7.3 6
12 9.9 6
13 13.7 7
14 16.0 7
15 20.6 8
16 26.7 8
17 38.9 9
18 75.0 12

Raw Score Percentile Scaled Score
< 5 0.1 2
5 1.1 3
6 2.4 4
7 3.0 4
8 3.6 5
9 4.8 5
10 7.1 6
11 11.9 6
12 13.1 7
13 16.7 7
14 20.2 8
15 25.0 8
16 33.3 9
17 45.2 10
18 75.0 12

Raw Score Percentile Scaled Score
< 8 0.8 3
8 1.1 3
9 1.4 3
10 1.8 4
11 2.0 4
12 6.3 5
13 8.9 6
14 11.9 6
15 16.5 7
16 20.5 8
17 31.9 9
18 75.0 12

Age 3

Age 5-6

Age 4

Age 7-13

Raw Score to Percentiles and Scales Score Conversions for Energy Subscore Score
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E.3
Appendix

Raw Score Percentile Scaled Score
< 8 0.0 2
8 0.1 2
9 0.3 2
10 0.8 3
11 1.4 3
12 3.5 5
13 4.4 5
14 6.2 5
15 9.3 6
16 14.9 7
17 25.2 8
18 75.0 12

Raw Score Percentile Scaled Score
< 8 0.1 2
8 0.3 2
9 0.8 3
10 1.4 3
11 3.5 5
12 7.8 6
13 10.4 6
14 14.3 7
15 28.6 8
16 36.4 9
17 50.6 10
18 75.0 12

Age 14-59 Age 60+

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels . Clinically significant levels are below 7. The symbol < means all values less than the value shown.

Examiner Rating Scales (Energy)
Raw Score to Percentiles and Scales Score Conversions for Energy Subscore Score
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E.4
AppendixExaminer Rating Scales (Anxiety)

Raw Score Percentile Scaled Score
< 5 1.0 3
5 1.7 4
6 2.1 4
7 2.6 4
8 3.3 4
9 3.9 5
10 6.5 5
11 11.7 6
12 15.6 7
13 20.8 8
14 28.6 8
15 31.2 9
16 42.9 9
17 62.3 11
18 75.0 12

Raw Score Percentile Scaled Score
< 8 0.0 2
8 0.2 2
9 0.4 2
10 0.5 2
11 0.8 3
12 1.8 4
13 2.6 4
14 5.0 5
15 7.8 6
16 10.5 6
17 19.4 7
18 75.0 12

Raw Score Percentile Scaled Score
< 5 0.1 2
5 0.8 3
6 1.2 3
7 1.5 4
8 3.4 5
9 5.3 5
10 6.1 5
11 6.9 6
12 10.7 6
13 13.7 7
14 15.3 7
15 21.4 8
16 32.1 9
17 41.2 9
18 75.0 12

Raw Score Percentile Scaled Score
< 5 0.1 2
5 0.8 3
6 1.2 3
7 2.4 4
8 3.6 5
9 4.8 5
10 8.3 6
11 9.5 6
12 11.9 6
13 13.1 7
14 15.5 7
15 21.4 8
16 32.1 9
17 44.0 10
18 75.0 12

Raw Score Percentile Scaled Score
< 8 0.1 2
8 0.2 2
9 0.5 2
10 1.3 3
11 2.6 4
12 5.2 5
13 7.8 6
14 15.6 7
15 22.1 8
16 32.5 9
17 41.6 9
18 75.0 12

Raw Score Percentile Scaled Score
< 5 0.1 2
5 0.8 3
6 1.0 3
7 1.2 3
8 1.5 4
9 2.3 4
10 4.1 5
11 4.8 5
12 9.1 6
13 10.4 6
14 14.4 7
15 18.2 7
16 22.5 8
17 32.4 9
18 75.0 12

Age 3

Age 14-59

Age 5-6

Age 4

Age 60+

Age 7-13

Raw Score to Percentiles and Scales Score Conversions for Anxiety Subscore Score

NOTE. Percentiles are capped at 75 and Scaled Scores at 12 due to the large number of individuals who had perfect scores. The purpose of these scores is 
primarily to assess cases where individuals score at the average or lower performance levels. Therefore, the table emphasizes scores at the average or lower 
levels . Clinically significant levels are below 7. The symbol < means all values less than the value shown.
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E.5
Appendix

Raw Score
Age Groups

Raw Score3 4 and 5 6 and 7 8 to 10 11 to 14 15-18 19-59 60+
20 62 61 58 57 56 53 54 55 20
21 62 61 58 57 56 53 54 55 21
22 63 62 59 58 57 53 54 55 22
23 63 62 59 58 57 54 55 56 23
24 64 63 60 59 58 54 55 56 24
25 64 63 60 59 58 54 55 56 25
26 66 64 61 60 59 55 56 57 26
27 69 66 61 60 59 55 56 57 27
28 72 68 62 61 60 55 56 58 28
29 75 70 62 61 60 56 57 58 29
30 77 72 63 62 60 56 57 58 30
31 79 73 63 62 61 56 57 58 31
32 80 74 64 63 61 56 57 59 32
33 81 75 64 63 61 57 58 59 33
34 82 76 65 64 62 57 58 60 34
35 83 76 65 64 62 57 58 60 35
36 83 77 66 65 63 57 58 60 36
37 84 77 66 65 63 58 59 60 37
38 84 78 67 66 64 58 59 61 38
39 85 78 67 66 64 58 60 61 39
40 85 79 68 67 65 59 60 61 40
41 86 79 68 67 65 59 60 62 41
42 86 80 69 68 66 59 60 62 42
43 87 80 70 69 66 60 61 62 43
44 89 81 71 69 67 60 61 63 44
45 90 81 72 70 67 60 61 63 45
46 92 82 73 71 68 61 62 63 46
47 93 83 74 72 68 61 62 64 47
48 93 83 75 73 69 61 62 64 48
49 94 84 77 74 69 62 63 64 49
50 94 84 78 75 70 62 63 65 50
51 95 85 78 76 70 62 63 65 51
52 95 85 79 76 71 63 64 65 52

Examiner Rating Scale–
Cognitive/Social Composite
Raw Scores to Composite Score Conversions
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E.5
Appendix

Raw Score
Age Groups

Raw Score3 4 and 5 6 and 7 8 to 10 11 to 14 15-18 19-59 60+
53 96 86 79 77 71 63 64 66 53
54 96 87 80 78 72 63 64 66 54
55 97 88 81 79 73 64 65 67 55
56 98 89 82 80 74 64 65 67 56
57 99 89 83 81 75 65 65 68 57
58 100 90 84 82 76 65 66 68 58
59 103 90 85 83 76 66 66 69 59
60 105 91 86 83 77 66 67 69 60
61 108 92 87 84 77 67 67 70 61
62 110 93 88 85 78 67 68 71 62
63 113 94 89 86 78 68 68 73 63
64 115 96 90 87 79 68 69 75 64
65 118 98 91 88 81 69 69 77 65
66 120 100 92 89 82 69 70 79 66
67 123 103 94 90 83 70 71 80 67
68 125 106 96 91 84 71 71 81 68
69 128 109 98 92 85 71 72 82 69
70 130 112 100 94 86 72 74 84 70
71 133 115 103 96 87 74 76 87 71
72 135 118 106 98 88 76 78 88 72
73 138 121 109 100 91 78 80 90 73
74 140 124 112 104 94 80 85 92 74
75 143 127 115 108 97 85 90 96 75
76 145 130 118 111 100 90 95 100 76
77 148 133 121 115 104 95 100 105 77
78 150 136 124 119 108 100 105 110 78
79 153 139 127 123 111 105 110 115 79
80 155 142 130 126 115 110 115 120 80
81 158 145 133 130 119 115 120 125 81
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E.6
Appendix

Raw Score
Age Groups

Raw Score3 4 and 5 6 and 7 8 to 10 11 to 14 15-18 19-59 60+
20 60 59 55 53 52 50 51 54 20
21 61 60 56 54 53 50 52 55 21
22 62 61 57 55 54 51 53 56 22
23 63 62 58 56 55 52 54 57 23
24 64 63 59 57 56 53 55 58 24
25 65 64 60 58 57 54 56 59 25
26 66 65 60 59 58 55 57 60 26
27 67 66 61 60 59 56 58 61 27
28 68 67 62 60 59 57 59 62 28
29 69 68 63 61 60 58 59 63 29
30 70 69 64 62 61 59 61 64 30
31 71 70 66 64 62 59 62 65 31
32 72 71 67 66 64 61 63 66 32
33 73 72 67 66 65 62 64 67 33
34 74 73 68 67 66 63 65 68 34
35 75 74 68 67 66 64 66 68 35
36 76 75 69 68 67 65 66 68 36
37 76 75 69 68 67 66 67 69 37
38 77 76 69 68 67 66 67 69 38
39 77 76 70 69 68 67 68 70 39
40 78 77 70 69 68 67 68 71 40
41 79 78 71 70 69 67 68 71 41
42 79 78 72 70 69 68 69 72 42
43 80 79 73 71 70 68 69 73 43
44 81 80 74 72 71 69 70 73 44
45 82 81 75 73 71 69 71 74 45
46 83 81 76 74 72 70 71 74 46
47 84 82 77 75 73 71 72 75 47
48 85 83 78 76 74 71 73 76 48
49 86 84 79 77 75 72 74 77 49
50 87 86 79 78 76 73 75 78 50
51 88 87 80 79 77 74 76 79 51
52 89 88 80 79 77 75 77 80 52
53 91 90 81 80 78 76 77 81 53
54 93 91 82 81 79 77 78 82 54
55 95 92 84 83 80 77 79 83 55
56 97 93 86 85 81 78 80 84 56
57 99 94 88 87 82 79 80 88 57
58 100 96 91 89 84 80 82 90 58
59 103 98 94 91 87 80 82 92 59
60 106 100 97 94 91 82 85 94 60
61 109 104 100 97 94 85 90 97 61
62 112 108 104 100 97 90 95 100 62
63 115 111 108 105 100 95 100 108 63
64 118 115 111 110 105 100 108 115 64
65 121 119 115 115 110 108 115 123 65
66 124 123 119 120 115 115 123 130 66

Examiner Rating Scale– 
Emotions/Regulations Composite
Raw Scores to Composite Score Conversions
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E.6
Appendix
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F
Appendix

Percentile Ranks, Scaled Scores,  
and Normal  Curve Equivalents (NCEs) 
Corresponding to Composite Standardized  Scores

Standard 
Score

Percentile 
Rank

Normal Curve 
Equivalent

Scaled  
Score

170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153  
152 >99.9

20  
151 >99.9
150 >99.9
149 >99.9
148 99.9
147 99.9

19
146 99.9
145 99.9
144 99.8
143 99.8
142 99.7

18
141 99.7
140 99.6
139 99.5
138 99

Standard 
Score

Percentile 
Rank

Normal Curve 
Equivalent

Scaled  
Score

137 99

17
136 99 >99
135 99 99
134 99 98
133 99 96
132 98 95

16
131 98 94
130 98 92
129 97 91
128 97 89
127 96 88

15
126 96 87
125 95 85
124 95 84
123 94 82
122 93 81

14
121 92 79
120 91 78
119 90 77
118 88 75
117 87 74

13
116 86 72
115 84 71
114 82 70
113 81 68
112 79 67

12
111 77 65
110 75 64
109 73 63
108 70 61
107 68 60

11
106 66 58
105 63 57
104 61 56
103 58 54
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F
Appendix

Standard 
Score

Percentile 
Rank

Normal Curve 
Equivalent

Scaled  
Score

102 55 53

10
101 53 51
100 50 50
99 47 49
98 45 47
97 42 46

9
96 39 44
95 37 43
94 34 42
93 32 40
92 30 39

8
91 27 37
90 25 36
89 23 35
88 21 33
87 19 32

7
86 18 30
85 16 29
84 14 28
83 13 26
82 12 25

6
81 10 23
80 9 22
79 8 21
78 7 19
77 6 18

5
76 5 16
75 5 15
74 4 13
73 4 12
72 3 11

4
71 3 9
70 2 8
69 2 6
68 2 5
67 1 4

3
66 1 2
65 1 1
64 1 <1
63 1

Standard 
Score

Percentile 
Rank

Normal Curve 
Equivalent

Scaled  
Score

62 1

2
61 0.5
60 0.4
59 0.3
58 0.3
57 0.2

1
56 0.2
55 0.1
54 0.1
53 0.1
52 0.1

0
51 <0.1
50 <0.1
49 <0.1
48 <0.1
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
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Growth Scores– Cognitive SubtestsG.1
Appendix

Sum-
SCORE

Nonverbal IQ
Classification/

Analogies 
Form  

Completion Figure Ground
Sequential 

Order Visual Patterns Sum-
SCOREGrowth SEM Growth SEM Growth SEM Growth SEM Growth SEM Growth SEM

0 373 17 361 17 343 18 363 18 363 19 346 17 0
1 385 10 374 11 358 12 378 12 381 14 358 10 1
2 393 7 384 9 370 9 390 9 396 10 367 8 2
3 398 6 393 9 378 8 398 8 404 8 374 7 3
4 401 6 401 8 385 7 405 7 411 8 379 7 4
5 404 5 408 8 390 7 410 7 417 8 383 6 5
6 407 5 414 7 396 7 416 7 424 8 388 6 6
7 410 5 420 7 402 7 422 7 431 8 392 6 7
8 412 4 425 7 408 7 428 7 438 8 395 6 8
9 414 4 430 7 414 7 434 7 444 7 399 6 9
10 416 4 435 7 420 8 440 8 450 7 403 6 10
11 417 4 440 7 427 8 447 8 455 7 406 6 11
12 419 4 444 7 435 9 455 9 460 6 410 6 12
13 421 4 449 7 443 8 463 8 464 6 413 6 13
14 422 4 454 7 450 8 470 8 468 6 417 6 14
15 424 4 459 7 456 7 476 7 471 5 421 6 15
16 425 4 464 7 461 7 481 7 474 5 424 6 16
17 426 4 471 8 466 7 486 7 476 5 428 6 17
18 428 3 479 9 471 6 491 6 479 5 431 5 18
19 429 3 488 9 475 6 495 6 481 4 434 5 19
20 430 3 497 8 480 6 500 6 483 4 437 5 20
21 431 3 503 7 484 6 504 6 485 4 440 5 21
22 433 3 508 6 487 6 507 6 487 4 443 5 22
23 434 3 512 6 491 5 511 5 489 4 446 5 23
24 435 3 515 6 494 5 514 5 491 4 449 5 24
25 436 3 519 6 497 5 517 5 493 4 452 5 25
26 438 3 522 6 500 5 520 5 495 4 455 5 26
27 439 3 526 6 503 5 523 5 497 4 458 5 27
28 440 3 530 6 506 5 526 5 500 5 461 5 28
29 441 3 534 7 510 6 530 6 502 5 464 5 29
30 442 3 540 8 514 6 534 6 505 5 467 6 30
31 443 3 548 10 518 7 538 7 507 5 471 6 31
32 444 3 560 17 524 7 544 7 510 5 474 6 32
33 446 3 531 8 551 8 513 5 479 6 33
34 447 3 540 10 560 10 516 5 483 7 34
35 448 3 553 17 573 17 519 5 489 7 35
36 449 3 522 5 494 7 36
37 450 3 525 5 500 7 37
38 451 3 528 5 506 7 38
39 452 3 530 5 511 7 39
40 453 3 533 5 518 8 40
41 455 3 536 5 526 10 41
42 456 3 538 5 538 17 42
43 457 3 541 5 43
44 458 3 543 5 44
45 459 3 546 5 45
46 460 3 550 6 46
47 461 3 553 6 47
48 462 3 558 7 48
49 463 3 565 10 49
50 464 3 577 17 50
51 465 3 51
52 466 3 52
53 467 3 53
54 468 3 54

SEM– Standard Error of the Measurement

Raw Scores to Growth Score Conversions
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G.1
Appendix

Sum-
SCORE

Nonverbal IQ
Classification/

Analogies 
Form  

Completion Figure Ground
Sequential 

Order Visual Patterns Sum-
SCOREGrowth SEM Growth SEM Growth SEM Growth SEM Growth SEM Growth SEM

55 469 3 55
56 470 3 56
57 471 3 57
58 472 3 58
59 473 3 59
60 474 3 60
61 475 3 61
62 476 3 62
63 477 3 63
64 478 3 64
65 478 3 65
66 479 3 66
67 480 3 67
68 481 3 68
69 482 3 69
70 483 3 70
71 484 3 71
72 484 3 72
73 485 3 73
74 486 3 74
75 487 3 75
76 488 3 76
77 488 3 77
78 489 3 78
79 490 3 79
80 491 3 80
81 491 3 81
82 492 3 82
83 493 3 83
84 493 3 84
85 494 3 85
86 495 3 86
87 496 3 87
88 496 3 88
89 497 3 89
90 498 2 90
91 498 2 91
92 499 2 92
93 500 2 93
94 500 2 94
95 501 2 95
96 502 2 96
97 502 2 97
98 503 2 98
99 504 2 99
100 504 2 100
101 505 2 101
102 506 2 102
103 506 2 103
104 507 2 104
105 508 2 105
106 508 2 106
107 509 2 107
108 510 2 108
109 510 2 109
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Growth Scores– Cognitive SubtestsG.1
Appendix

Sum-
SCORE

Nonverbal IQ
Classification/

Analogies 
Form  

Completion Figure Ground
Sequential 

Order Visual Patterns Sum-
SCOREGrowth SEM Growth SEM Growth SEM Growth SEM Growth SEM Growth SEM

110 511 2 110
111 512 2 111
112 512 2 112
113 513 3 113
114 514 3 114
115 514 3 115
116 515 3 116
117 516 3 117
118 517 3 118
119 517 3 119
120 518 3 120
121 519 3 121
122 519 3 122
123 520 3 123
124 521 3 124
125 522 3 125
126 522 3 126
127 523 3 127
128 524 3 128
129 525 3 129
130 526 3 130
131 526 3 131
132 527 3 132
133 528 3 133
134 529 3 134
135 530 3 135
136 531 3 136
137 532 3 137
138 533 3 138
139 534 3 139
140 535 3 140
141 536 3 141
142 537 3 142
143 539 4 143
144 540 4 144
145 542 4 145
146 544 4 146
147 546 4 147
148 548 5 148
149 551 6 149
150 555 7 150
151 562 9 151
152 573 17 152

Raw Scores to Growth Score Conversions



259Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

G.2
AppendixGrowth Scores– Memory Subtests

Sum SCORE
Nonverbal Memory Forward Memory Reverse Memory

Growth SEM Growth SEM Growth SEM Sum SCORE
0 370 19 363 20 391 19 0
1 391 15 386 17 409 14 1
2 408 10 406 11 430 14 2
3 417 8 417 9 446 10 3
4 423 7 426 9 456 9 4
5 429 7 433 8 463 8 5
6 434 7 440 7 468 7 6
7 438 6 445 7 473 7 7
8 443 6 450 7 478 7 8
9 446 6 455 6 483 7 9

10 450 5 459 6 488 7 10
11 453 5 463 6 494 7 11
12 456 5 468 6 500 7 12
13 459 5 472 7 506 7 13
14 461 5 477 7 512 7 14
15 464 5 482 7 517 7 15
16 466 5 487 6 523 7 16
17 468 5 491 6 528 7 17
18 471 5 495 6 533 7 18
19 473 5 500 6 539 7 19
20 475 5 504 6 545 8 20
21 477 5 509 7 552 8 21
22 480 5 514 7 561 10 22
23 482 4 521 8 573 17 23
24 484 4 528 8 24
25 486 4 535 9 25
26 489 4 544 9 26
27 491 4 554 11 27
28 493 4 567 17 28
29 495 5 29
30 497 5 30
31 500 5 31
32 502 5 32
33 504 5 33
34 507 5 34
35 509 5 35
36 512 5 36
37 515 5 37
38 517 5 38
39 520 5 39
40 523 5 40
41 526 5 41
42 528 5 42
43 531 5 43
44 534 5 44
45 538 5 45
46 541 6 46
47 545 6 47
48 549 6 48
49 554 7 49
50 562 10 50
51 574 17 51

Raw Scores to Growth Score Conversions
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Growth Scale–Item Difficulty Values 
Cognitive SubtestsG.3

Appendix

Item Difficulty
SO1MY1 405
SO1MY2 411
SO2LB 434
SO2MB 432
SO3LR 438
SO3MR 445
SO3SR 445
SO4A 446
SO5A 466
SO6A 468
SO6B 468
SO7B 476
SO7A 476
SO8B 495

Item Difficulty
FC1MBs 418
FC2MRs 426

FC3A 430
FC4A 438
FC5A 434
FC5B 437
FC6A 435
FC6B 438
FC6C 445
FC7A 449

Sequential Order

Form Completion

Item Difficulty
SO8C 496
SO8A 497
SO9C 498
SO9A 495
SO9F 495
SO9B 496
SO9D 497
SO10F 504
SO10A 501
SO10B 497
SO10E 497
SO10D 499
SO11D 507
SO11F 509

Item Difficulty
SO11C 507
SO11E 508
SO11A 506
SO12C 512
SO12E 514
SO12B 514
SO12D 516
SO12F 516
SO13B 530
SO13C 531
SO13A 529
SO13E 531
SO13F 532
SO14C 536

Item Difficulty
SO14D 530
SO14B 537
SO14E 532
SO14A 530
SO15B 538
SO15F 539
SO15E 541
SO15A 539
SO15D 542

Item Difficulty
FC7B 448
FC7C 450
FC8A 455
FC8B 461
FC8C 470
FC9B 475
FC9C 473
FC9A 475
FC10C 488
FC10B 482

Item Difficulty
FC10A 484
FC11B 508
FC11A 496
FC11C 502
FC12B 507
FC12C 501
FC12A 507
FC13A 510
FC13C 509
FC13B 509

Item Difficulty
FC14B 516
FC14A 516
FC14C 507
FC15B 539
FC15C 534
FC15A 536

Item Difficulty
CA1MY 426
CA1MR 427
CA1MB 427
CA2A 439
CA3B 446
CA3A 446
CA4A 455
CA4B 453
CA5B 463

Classification/Analogy

Item Difficulty
CA5A 461
CA6B 468
CA6A 466
CA7B 476
CA7A 475
CA8B 470
CA9B 478
CA10C 482
CA11A 482

Item Difficulty
CA12D 494
CA13B 512
CA14B 522
CA14E 522
CA14A 519
CA15D 528
CA15E 529
CA15B 527
CA16E 526

Item Difficulty
CA16B 526
CA16C 520
CA17A 538
CA17C 540
CA17E 543
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G.3
Appendix

Item Difficulty
FM1 390

FM2A 422
FM2B 430
FM3A 439
FM3B 441
FM3C 455
FM3D 459

Forward Memory

Item Difficulty
FM4A 467
FM4B 459
FM4C 471
FM4D 474
FM5A 471
FM5B 471
FM5C 472

Item Difficulty
FM5D 488
FM5E 506
FM5F 500
FM5G 501
FM6A 499
FM6B 502
FM6C 511

Item Difficulty
FM6D 514
FM6E 528
FM6F 522
FM6G 537
FM6H 544
FM6I 550
FM6J 553

Item Difficulty
RM1 426
RM2 438

RM3A 462
RM3B 473
RM3C 485

Reverse Memory

Item Difficulty
RM4A 486
RM4B 480
RM4C 503
RM4D 493
RM5A 490
RM5B 485

Item Difficulty
RM5C 505
RM5D 507
RM5E 521
RM5F 525
RM5G 534
RM5H 528
RM5I 533

Item Difficulty
RM5J 540
RM5K 550
RM5L 546
RM5M 553
RM5N 557

Item Difficulty
VP1MB 411
VP1MY 415
VP2MB 425
VP2MY 421
VP2MR 411
VP3MBt 429
VP3MBs 426
VP3MBc 430
VP4MYt 434
VP4MBs 431

Item Difficulty
VP4MRc 429

VP5C 438
VP5B 438
VP5A 438
VP6C 449
VP6B 446
VP6A 445
VP7B 454
VP7C 454
VP7A 455
VP8C 461

Item Difficulty
VP8B 460
VP8A 456
VP9C 468
VP9B 471
VP9A 467
VP10C 488
VP10B 488
VP10A 488
VP6A 466
VP7A 475
VP7B 473
VP8C 477

Item Difficulty
VP8A 477
VP9A 502
VP9C 496
VP10B 515
VP10C 517
VP11D 525
VP11B 525
VP12D 524
VP12A 526

Visual Patterns

Item Difficulty
FG1A 405
FG1B 422
FG2A 420
FG2B 420
FG2C 428
FG3A 437
FG3B 444
FG3C 452
FG4A 456

Figure Ground

Item Difficulty
FG4B 458
FG4C 463
FG5A 474
FG5B 480
FG5C 483
FG6A 496
FG6B 495
FG6C 502
FG7A 484

Item Difficulty
FG7B 500
FG7C 505
FG8A 513
FG8B 510
FG8C 513
FG9A 513
FG9B 519
FG9C 527
FG10 526

Item Difficulty
FG11 527

FG12A 516
FG12B 522
FG12C 522
FG12D 528
FG12E 539

G.4
Appendix

Growth Scale–Item Difficulty Values 
Memory Subtests
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G.5
Appendix

Growth Scale–Age Equivalents 
for the Cognitive Growth Scale

Month Core Growth
0 451
1 452
2 453
3 454
4 455
5 456
6 457
7 458
8 459
9 460
10 461
11 462

Month Core Growth
0 463
1 463
2 464
3 464
4 464
5 465
6 465
7 466
8 466
9 467
10 467
11 468

Age 3 Age 4

Month Core Growth
0 469
1 470
2 471
3 472
4 473
5 474
6 475
7 476
8 477
9 478
10 479
11 480

Month Core Growth
0 480
1 481
2 482
3 483
4 484
5 485
6 486
7 487
8 487
9 488
10 489
11 490

Age 5 Age 6

Month Core Growth
0 490
1 491
2 491
3 492
4 492
5 492
6 493
7 493
8 493
9 493
10 494
11 494

Month Core Growth
0 494
1 494
2 495
3 495
4 495
5 495
6 496
7 496
8 496
9 496
10 497
11 497

Age 7 Age 8

Month Core Growth
0 497
1 497
2 498
3 498
4 498
5 498
6 499
7 499
8 499
9 499
10 499
11 500

Month Core Growth
0 500
1 500
2 500
3 500
4 500
5 501
6 501
7 502
8 502
9 503
10 503
11 503

Age 9 Age 10
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Appendix

Month Core Growth
0 504
1 504
2 504
3 504
4 504
5 505
6 505
7 505
8 505
9 505
10 506
11 506

Month Core Growth
0 514
1 514
2 514
3 514
4 514
5 514
6 514
7 515
8 515
9 515
10 515
11 515

Month Core Growth
0 518
1 518
2 518
3 518
4 518
5 518
6 518
7 519
8 519
9 519
10 519
11 519

Month Core Growth
0 519
1
2
3
4
5
6
7
8
9
10
11

Month Core Growth
0 506
1 506
2 507
3 507
4 507
5 507
6 508
7 508
8 508
9 508
10 508
11 509

Month Core Growth
0 515
1 515
2 515
3 515
4 515
5 515
6 515
7 516
8 516
9 516
10 516
11 516

Age 11

Age 15

Age 19 Age 20

Age 12

Age 16

Month Core Growth
0 509
1 509
2 509
3 510
4 510
5 510
6 510
7 511
8 511
9 511
10 511
11 512

Month Core Growth
0 516
1 516
2 516
3 516
4 516
5 516
6 516
7 517
8 517
9 517
10 517
11 517

Month Core Growth
0 512
1 512
2 512
3 512
4 513
5 513
6 513
7 513
8 513
9 513
10 514
11 514

Month Core Growth
0 517
1 517
2 517
3 517
4 517
5 517
6 517
7 518
8 518
9 518
10 518
11 518

Age 13

Age 17

Age 14

Age 18
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G.6
Appendix

Growth Scale–Age Equivalents 
for the Memory Growth Scale

Month Memory  
Growth

0 443
1 444
2 445
3 446
4 448
5 449
6 450
7 451
8 452
9 453
10 454
11 455

Month Memory  
Growth

0 456
1 457
2 458
3 459
4 460
5 460
6 461
7 462
8 463
9 464
10 464
11 465

Age 3 Age 4

Month Memory  
Growth

0 466
1 466
2 467
3 468
4 469
5 470
6 471
7 471
8 472
9 473
10 474
11 475

Month Memory  
Growth

0 475
1 475
2 476
3 477
4 478
5 480
6 482
7 482
8 483
9 484
10 485
11 486

Age 5 Age 6

Month Memory  
Growth

0 487
1 487
2 488
3 488
4 489
5 489
6 490
7 490
8 490
9 491
10 491
11 491

Month Memory  
Growth

0 491
1 491
2 492
3 492
4 492
5 493
6 493
7 493
8 494
9 494
10 495
11 495

Age 7 Age 8

Month Memory  
Growth

0 495
1 495
2 496
3 496
4 496
5 497
6 497
7 497
8 498
9 498
10 499
11 499

Month Memory  
Growth

0 500
1 500
2 500
3 500
4 500
5 501
6 501
7 502
8 502
9 503
10 503
11 504

Age 9 Age 10
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Appendix

Month Memory  
Growth

0 504
1 504
2 504
3 505
4 505
5 505
6 505
7 506
8 506
9 506
10 506
11 507

Month Memory  
Growth

0 515
1 515
2 515
3 515
4 516
5 516
6 516
7 516
8 516
9 516
10 517
11 517

Month Memory  
Growth

0 523
1 523
2 523
3 523
4 523
5 523
6 523
7 523
8 523
9 523
10 523
11 523

Month Memory  
Growth

0 507
1 507
2 507
3 507
4 508
5 508
6 508
7 508
8 508
9 509
10 509
11 509

Month Memory  
Growth

0 517
1 517
2 517
3 518
4 518
5 518
6 518
7 519
8 519
9 519
10 519
11 520

Age 11

Age 15

Age 19

Age 12

Age 16

Month Memory  
Growth

0 509
1 509
2 510
3 510
4 510
5 510
6 510
7 511
8 511
9 511
10 511
11 512

Month Memory  
Growth

0 520
1 520
2 520
3 521
4 521
5 521
6 521
7 522
8 522
9 522
10 522
11 523

Month Memory  
Growth

0 512
1 512
2 512
3 513
4 513
5 513
6 513
7 514
8 514
9 514
10 514
11 515

Month Memory  
Growth

0 523
1 523
2 523
3 523
4 523
5 523
6 523
7 523
8 523
9 523
10 523
11 523

Age 13

Age 17

Age 14

Age 18
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Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
55 0.1 0.1 0.0
54 0.1 0.1 0.0
53 0.1 0.1 0.0
52 0.2 0.2 0.0
51 0.2 0.2 0.0
50 0.2 0.2 0.1
49 0.3 0.3 0.1
48 0.3 0.4 0.2
47 0.3 0.5 0.3
46 0.3 0.7 0.4
45 0.4 0.7 0.5
44 0.4 0.8 0.6
43 0.4 0.8 0.7
42 0.5 0.8 0.8
41 0.5 1.1 0.9

Ages 6-54

H.1
Appendix

IQ and Composite Score Differences
Required for Statistical Significance at the .05 Level by Age Group

Ages 2-5 Ages 6-54 Ages 55+
Nonverbal IQ vs Nonverbal Memory 7.87 9.02 9.07
Nonverbal IQ vs Processing Speed 9.55 11.66 10.16
Nonverbal Memory vs Processing Speed 10.29 11.87 11.62

Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
55 0.0 0.0 0.0
54 0.0 0.0 0.0
53 0.0 0.0 0.0
52 0.0 0.0 0.0
51 0.0 0.0 0.0
50 0.0 0.0 0.0
49 0.0 0.0 0.0
48 0.0 0.0 0.0
47 0.0 0.0 0.0
46 0.0 0.0 0.0
45 0.0 0.0 0.0
44 0.0 0.0 0.0
43 0.0 0.0 0.0
42 0.0 0.0 0.0
41 0.0 0.0 0.5
40 0.0 0.7 .9
39 0.0 1.1 1.8
38 0.0 1.4 2.6
37 0.0 2.1 3.5
36 0.0 2.3 4.8
35 0.0 2.5 6.1
34 0.0 2.8 6.6
33 0.0 3.5 7.0
32 0.0 4.4 7.5
31 0.0 5.3 7.9
30 0.0 6.3 8.4
29 0.8 6.7 8.8
28 1.6 7.0 10.5
27 4.0 7.8 11.4
26 4.8 8.5 12.3
25 7.1 9.2 13.2
24 7.9 9.6 15.8
23 9.5 9.9 17.5
22 12.7 10.6 19.7
21 14.3 11.3 21.9
20 15.1 14.8 24.6
19 15.9 17.6 28.1
18 19.0 22.5 32.5
17 21.4 24.6 33.3
16 24.6 31.7 38.6
15 28.6 35.2 43.0

Ages 2-5

Composite Score Differences at 3 Age Levels 
Nonverbal IQ vs Nonverbal Memory and Nonverbal IQ vs Processing SpeedH.2

Appendix

Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
14 31.7 41.5 43.9
13 33.3 45.8 47.4
12 35.7 50.0 49.1
11 41.3 53.5 53.5
10 46.0 59.9 58.8
9 53.2 61.3 61.4
8 58.7 64.8 64.0
7 64.3 67.6 66.7
6 73.0 70.4 71.1
5 77.8 75.4 78.9
4 82.5 77.5 83.3
3 86.5 82.4 87.7
2 91.3 87.3 93.9
1 96.8 96.5 96.5
0 100.0 100.0 100.0
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H.2
Appendix

Ages 6-54 Ages 55+

NOTE: Differences between scores were calculated for all examinees in the standardization sample. One rule of thumb is to consider any difference amount 
occuring less than 5% of the time becomes a possible “clinically significant” difference in the profile and should be noted in any report of test results. In addition 
to this table of “frequency of differences,” the user should note whether or not the differences in pairs of scores are statistically significant (See Table H1.1)

Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
51 0.0 0.0 0.0
50 0.0 0.0 0.0
49 0.0 0.0 0.0
48 0.0 0.0 0.0
47 0.0 0.0 0.0
46 0.0 0.0 0.0
45 0.0 0.0 0.0
44 0.0 0.0 0.0
43 0.0 0.0 0.0
42 0.0 0.0 0.0
41 0.0 0.0 0.0
40 1.5 0.1 0.2
39 1.7 0.2 0.5
38 1.8 0.3 0.9
37 2.2 0.4 1.9
36 2.6 0.5 2.8
35 3.0 0.6 3.8
34 3.4 0.7 4.7
33 3.6 0.9 5.6
32 4.1 1.3 6.1
31 4.5 1.7 6.5
30 5.4 2.1 7.2
29 6.3 2.5 7.8
28 7.2 2.8 8.4
27 8.1 3.3 9.4
26 11.7 3.7 10.3
25 13.5 4.6 12.1
24 14.7 5.6 14.0
23 15.9 6.5 15.9
22 17.1 7.9 16.4
21 19.8 9.3 16.8
20 20.7 10.2 19.6
19 23.4 12.0 21.5
18 27.0 14.8 23.4
17 32.4 17.6 25.2
16 35.1 20.4 27.1
15 37.8 25.9 34.6
14 40.5 27.8 37.0
13 46.8 31.5 39.3
12 51.4 35.2 45.8
11 55.0 39.8 47.7
10 59.5 44.4 56.1
9 65.8 51.9 57.9
8 68.5 52.8 64.5
7 75.7 59.3 67.3
6 80.2 63.9 70.1
5 82.0 70.4 81.3
4 84.7 78.7 82.2
3 89.2 84.3 87.9
2 91.0 92.6 93.5
1 99.1 98.1 98.1
0 100.0 100.0 100.0

Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
40 0.8 1.2 1.0
39 1.1 1.3 1.1
38 1.4 1.4 1.2
37 1.5 1.7 1.3
36 1.9 2.1 2.1
35 2.1 2.5 2.2
34 2.3 2.9 2.4
33 2.4 3.5 2.8
32 3.1 4.0 3.4
31 3.9 4.4 4.6
30 4.4 5.1 4.7
29 5.1 6.6 5.8
28 6.0 7.6 6.9
27 6.6 8.8 7.6
26 7.4 10.3 9.5
25 8.9 12.0 9.9
24 10.1 13.6 12.1
23 11.5 15.7 14.2
22 13.1 18.5 14.5
21 15.0 20.8 16.6
20 16.3 22.7 17.8
19 18.1 23.9 20.7
18 20.1 26.5 23.3
17 22.4 29.2 24.6
16 26.0 32.0 28.5
15 29.4 36.3 32.7
14 33.8 39.1 34.4
13 37.6 42.8 40.0
12 41.3 47.9 42.5
11 45.8 50.9 47.7
10 49.7 55.8 52.8
9 55.4 60.7 54.0
8 59.1 64.3 60.5
7 64.7 68.6 65.6
6 69.7 72.9 71.8
5 74.4 78.8 76.6
4 80.6 82.9 78.5
3 87.0 88.1 84.4
2 91.8 93.8 91.2
1 97.5 98.3 96.1
0 100.0 100.0 100.0

Score 
Difference

Nonverbal IQ 
vs.  

Nonverbal 
Memory

Nonverbal IQ 
vs.  

Processing 
Speed

Nonverbal 
Memory vs. 
Processing 

Speed
55 0.0 0.0 0.0
54 0.0 0.0 0.0
53 0.0 0.0 0.0
52 0.0 0.0 0.0

Ages 55+
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H.3
Appendix

Cognitive Profile Averages and Cognitive 
Subtest Scaled Score Differences 
for 4 Core Subtests by Age Group: Significance Values for Differences and Various Percentiles of Differences

Significant  
Difference* (.05)

1.0 2.0 5.0 10.0 25
4 Core Subtests vs. Each Subtest 1% 2% 5% 10% 25%
AGES 2-5
Figure Ground 3.46 5.0 4.8 3.8 3.0 2.0
Form Completion 3.10 6.5 5.0 3.3 3.0 1.8
Classification/Analogies 3.42 5.0 4.8 3.8 3.0 2.3
Sequential Order 3.26 6.5 5.3 4.3 3.5 2.3
Visual Patterns** 4.42 7.6 6.4 5.1 3.8 2.3
AGES 6-54
Figure Ground 3.38 6.5 5.5 4.8 4.0 2.8
Form Completion 3.32 6.5 5.8 5.0 4.3 3.0
Classification/Analogies 3.42 6.8 6.3 5.0 4.3 3.0
Sequential Order 2.99 5.8 5.3 4.5 3.8 2.8
Visual Patterns** 3.32 5.8 5.1 4.3 3.6 2.4
AGES 55+
Figure Ground 4.08 8.3 6.3 5.8 4.8 3.8
Form Completion 4.16 7.5 7.0 5.3 4.5 3.0
Classification/Analogies 3.87 6.8 6.0 4.8 4.3 2.5
Sequential Order 3.46 7.0 6.3 4.8 4.0 2.8
Visual Patterns** 4.47 6.4 5.6 4.1 3.4 2.6

NOTE. See Chapter 6 for the formulas used to calculate these values.
*  The significance level for the differences between scores was set at the traditional .05 level
** Assumes that the optional subtest, Visual Patterns, replaced one of the the other 4 core cognitive subtests

Differences Between Pairs of 
Core Cognitive Subtests 
Required for Statistical Significance at the .05 Level by Age Group

H.4
Appendix

Figure Ground Form Completion Classification/A Sequential Order Visual Patterns
AGES 2-5
Figure Ground
Form Completion 2.96
Classification/Analogies 3.36 2.9
Sequential Order 3.16 2.66 3.1
Visual Patterns 4.23 3.87 4.19 4.03
AGES 6-54
Figure Ground
Form Completion 3.19
Classification/Analogies 3.32 3.25
Sequential Order 2.75 2.67 2.82
Visual Patterns 3.16 3.09 3.22 2.63
AGES 55+
Figure Ground
Form Completion 4.17
Classification/Analogies 3.8 3.91
Sequential Order 3.27 3.4 2.94
Visual Patterns 4.32 4.42 4.08 3.59

NOTE. See Chapter 6 for the methods and formulas for calculating these values. Differences between subtests in each pair are compared based on the standard 
errors of measurement of both scores. Only the lower triangle of comparisons among the subtests is shown because the upper triangle duplicates the lower.
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Percentages of Standardization Sample 
Showing Amount of Scatter
Scatter among the Core Cognitive (IQ) Subtests for 4 Age Groupings

Scatter Amount Age 3-6 Age 7-11 Age 12-54 Age 55-75+
> 16 0.0 0.0 .2 0.0
16 0.0 0.0 .3 0.3
15 0.0 0.0 .4 .8
14 0.0 0.0 1.2 1.7
13 .3 0.5 1.9 2.5
12 .6 .8 3.3 3.3
11 1.5 2.0 5.7 5.7
10 2.7 4.8 8.5 10.7
9 5.1 10.1 14.9 17.2
8 8.4 20.2 25.4 27.9
7 12.9 28.3 37.6 40.2
6 21.6 45.5 52.9 54.1
5 39.6 63.9 67.6 66.4
4 58.9 81.6 83.5 81.1
3 77.5 88.6 93.4 91.8
2 93.7 97.0 98.0 99.2
1 99.9 99.8 99.7 99.9
0 100.0 100.0 100.0 100.0

Mean 4.2 5.4 5.9 6.0
Standard Deviation 2.3 2.3 2.6 2.7

Median 4 5 6 6

NOTE. “Scatter” is defined as the difference between the highest and lowest scaled scores for subtests being compared in a given profile--the Cognitive profile and 
the A/M profile. One rule of thumb is to consider any scatter occuring less than 5% of the time becomes a possible “clinically significant” difference in the profile 
and should be noted in any report of test results.

Age Group Correlation of 
G1 and G2 R-Squared N Prediction Equation* Standard Error 

of Estimate**

Critical 
Value of Gain 
Amount***

Ages 3 to 14 0.94 0.88 81 G2 = 1.02*G1 - 7.8 6.84 13
Ages 15 to 75+ 0.85 0.72 68 G2 = 1.04*G1 - 17.0 8.75 17

NOTE. Based on test-retest data (see Chapter 6 for a full description of the retest sample)
     * The raw score predition equation can be used to calculate the predicted gain in Growth Score from one time to another, 

using the score on Time 1 (G1) multiplied by the constant shown, with subtraction of the final constant.
  **  Standard error of estimation is a standardized value to reflect the degree of error in prediction G2 from G1, as calculated in SPSS v. 20.
*** The critical value is the amount of gain considered to be statistically significant. Any gain greater than the value shown should be considered highly significant. 

The value is calculated by multiplying the standard error of estimate times 1.96, the traditional value derived from the normal curve for testing .05 level.

H.6
Appendix

Differences Required for Statistical Significance 
at the .05 Level for Gains in Growth Score (“G1” from 4-subtest Core Cognitive) upon Retest (“G2”) by Age Group
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H.7
Appendix

5 A/M Profile Core Subtests vs.  
Each Subtest

Significant  
Difference (.05)* 1% 2% 5% 10% 25%

AGES 2-5
Attention Sustained 5.54 6.0 5.6 5.0 4.0 2.6
Forward Memory 4.33 7.5 6.8 5.8 4.8 3.0
Reverse Memory 4.73 6.6 6.2 4.6 4.2 3.0
Nonverbal Stroop Congruent Correct 4.31 6.8 6.0 4.8 4.0 2.6
Nonverbal Stroop Incongruent Correct 4.31 8.2 7.0 5.6 4.6 3.0
Nonverbal Stroop Effect 4.93 10.8 9.2 7.6 6.0 4.4
AGES 6-54
Attention Sustained 4.56 6.6 5.4 4.2 3.6 2.6
Forward Memory 4.18 5.8 5.2 4.2 3.6 2.6
Reverse Memory 4.23 5.8 5.2 4.4 3.8 2.6
Nonverbal Stroop Congruent Correct 3.93 6.4 5.4 4.4 3.6 2.6
Nonverbal Stroop Incongruent Correct 4.14 6.6 5.0 3.8 3.0 2.2
Nonverbal Stroop Effect 4.18 10.2 9.4 7.8 6.2 4.2
AGES 55+
Attention Sustained 4.22 6.2 4.8 3.8 3.0 2.2
Forward Memory 4.55 5.8 5.4 4.4 4.0 2.8
Reverse Memory 4.4 6.6 5.8 4.8 4.4 3.2
Nonverbal Stroop Incongruent Correct 3.68 6.0 5.4 4.8 4.0 3.2
Nonverbal Stroop Congruent Correct 4.02 5.0 4.4 4.0 3.0 2.2
Nonverbal Stroop Effect 3.86 9.2 8.0 7.0 5.6 3.6

NOTE. See Chapter 6 for the formulas used to calculate these values.
*The significance level for the differences between scores was set at the traditional .05 level

A/M Profile Averages and Cognitive Subtest 
Scaled Score Differences by Age Group
Significance Values for Differences and Various Percentiles of Differences

Differences Between Pairs of A/M Subtests 
Required for Statistical Significance at the .05 Level by Age Group

H.8
Appendix

Attention 
Sustained

Forward 
Memory

Reverse 
Memory

NS  
Incongruent

NS  
Congruent

Stroop  
Effect

AGES 2-5
Forward Memory 4.39
Reverse Memory 4.72 3.52
Nonverbal Stroop Incongruent Correct 4.38 3.04 3.5
Nonverbal Stroop Congruent Correct 4.37 3.04 3.5 3.02
Nonverbal Stroop Effect 4.89 3.74 4.13 3.73 3.73
AGES 6-54
Attention Sustained
Forward Memory 3.76
Reverse Memory 3.81 3.43
Nonverbal Stroop Incongruent Correct 3.73 3.34 3.39
Nonverbal Stroop Congruent Correct 3.54 3.12 3.18 3.08
Nonverbal Stroop Effect 3.76 3.37 3.43 3.34 3.12
AGES 55+
Attention Sustained
Forward Memory 3.89
Reverse Memory 3.74 4.05
Nonverbal Stroop Incongruent Correct 3.37 3.71 3.55
Nonverbal Stroop Congruent Correct 3.03 3.41 3.23 2.8
Nonverbal Stroop Effect 3.21 3.57 3.41 2.99 2.61

NOTE. Only the lower triangle of comparisons among the subtests is shown because the upper triangle duplicates the lower.
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Showing Amount of Subtests Scatter among the 6 Possible A/M Scores for 4 Age Groupings:

Scatter Amount Age 3-6 Age 7-11 Age 12-54 Age 55-75+
>18 .1 0.2 .4 0.0
18 .4 0.7 .8 0.0
17 .7 1.4 .6 0.0
16 1.4 2.0 .7 0.0
15 2.0 3.1 1.0 0.0
14 3.1 3.7 2.1 0.2
13 5.1 5.9 3.3 .8
12 7.5 8.5 5.0 1.7
11 11.6 10.1 6.9 4.2
10 13.6 14.4 11.6 13.6
9 19.0 22.0 17.3 16.1
8 24.1 29.0 23.7 24.6
7 30.3 39.4 38.5 39.8
6 44.6 53.5 54.8 56.8
5 53.7 65.4 69.0 72.0
4 66.0 80.0 82.1 88.1
3 76.9 89.3 92.4 93.2
2 84.7 94.6 98.3 96.6
1 90.8 97.5 99.3 98.3
0 100.0 100.0 100.0 100.0

Mean 5.4 6.2 6.1 6.1
Standard Deviation 3.8 3.4 2.9 2.6

Median 5 6 6 6

NOTE: “Scatter” is defined as the difference between the highest and lowest scaled scores for subtests being compared in a given profile--the Cognitive profile 
and the A/M profile. One rule of thumb is to consider any scatter occuring less than 5% of the time becomes a possible “clinically significant” difference in the 
profile and should be noted in any report of test results.
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CA FC FG SO VP FM RM AS NI NS STROOP
FC 0.42
FG 0.37 0.46
SO 0.19 0.32 0.24
VP 0.10 0.37 0.13 0.33
FM 0.26 0.20 0.27 0.18 0.16
RM 0.26 0.21 0.20 0.32 0.21 0.41
AS 0.35 0.27 0.26 0.22 0.17 0.21 0.38
NI 0.07 0.07 0.01 0.16 0.28 -0.06 0.24 0.34
NS 0.10 0.10 0.01 0.05 0.12 0.02 0.21 0.29 0.64
Stroop 0.03 0.04 0.01 -0.14 -0.19 0.10 -0.08 -0.09 -0.54 0.29
Mean 10.9 10.8 10.3 10.4 10.8 9.9 10.1 10.5 10.0 9.9 9.9
SD 2.6 2.2 2.5 2.5 3.3 2.7 3.4 3.2 3.6 3.2 3.1

CA FC FG SO VP FM RM AS NI NS STROOP
FC 0.47
FG 0.58 0.73
SO 0.53 0.57 0.58
VP 0.50 0.49 0.56 0.45
FM 0.45 0.72 0.55 0.41 0.51
RM 0.40 0.65 0.58 0.52 0.46 0.72
AS 0.36 0.53 0.44 0.31 0.29 0.65 0.52
NI 0.34 0.46 0.50 0.38 0.37 0.46 0.46 0.47
NS 0.21 0.25 0.33 0.28 0.25 0.29 0.24 0.35 0.68
Stroop -0.16 -0.27 -0.24 -0.13 -0.17 -0.25 -0.31 -0.18 -0.47 0.32
Mean 10.4 11.6 9.9 10.1 10.2 10.2 10.4 10.2 10.5 10.2 9.4
SD 3.1 4.5 3.3 3.5 3.2 3.7 3.6 4.0 3.5 3.2 3.0

CA FC FG SO VP FM RM AS NI NS STROOP
FC 0.22
FG 0.25 0.50
SO 0.33 0.39 0.40
VP 0.41 0.32 0.38 0.44
FM 0.28 0.43 0.32 0.32 0.30
RM 0.33 0.43 0.36 0.40 0.28 0.67
AS 0.12 0.34 0.37 0.25 0.11 0.41 0.35
NI 0.19 0.35 0.36 0.26 0.21 0.43 0.43 0.59
NS 0.20 0.27 0.31 0.22 0.17 0.41 0.42 0.53 0.64
Stroop 0.04 -0.06 -0.01 -0.01 -0.03 0.00 0.02 -0.03 -0.34 0.49
Mean 10.4 11.5 10.7 10.2 10.2 10.0 10.2 9.9 10.6 10.8 10.0
SD 2.8 3.5 4.0 3.2 3.1 2.7 3.1 3.5 3.2 3.4 3.0

Ages 3-6

Ages 7-11

Ages 12-16

N=148

N=175

N=291

Subtest Intercorrelations
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CA FC FG SO VP FM RM AS NI NS STROOP
FC 0.25
FG 0.38 0.48
SO 0.45 0.39 0.59
VP 0.35 0.35 0.47 0.48
FM 0.27 0.36 0.38 0.37 0.23
RM 0.38 0.36 0.36 0.44 0.27 0.59
AS 0.20 0.25 0.32 0.20 0.18 0.23 0.32
NI 0.32 0.35 0.36 0.40 0.33 0.40 0.51 0.52
NS 0.23 0.31 0.33 0.40 0.27 0.35 0.47 0.51 0.73
Stroop -0.08 -0.02 0.00 0.04 -0.05 -0.04 0.00 0.03 -0.28 0.45
Mean 10.7 10.3 11.2 10.6 10.9 9.7 10.4 10.1 10.4 11.4 10.9
SD 4.0 3.2 3.9 3.8 3.0 3.0 3.1 3.2 3.2 3.4 2.8

CA FC FG SO VP FM RM AS NI NS STROOP
FC 0.30
FG 0.40 0.52
SO 0.45 0.49 0.53
VP 0.45 0.44 0.50 0.56
FM 0.33 0.30 0.28 0.34 0.39
RM 0.34 0.39 0.34 0.33 0.45 0.59
AS 0.25 0.35 0.41 0.36 0.36 0.38 0.38
NI 0.28 0.36 0.43 0.45 0.44 0.35 0.44 0.57
NS 0.29 0.35 0.37 0.44 0.39 0.36 0.39 0.50 0.74
Stroop 0.08 0.07 0.01 0.08 0.04 0.08 0.02 0.03 -0.15 0.55
Mean 9.8 9.9 10.6 10.6 9.8 9.9 11.2 9.7 9.3 9.6 10.2
SD 3.5 3.8 4.2 3.7 3.7 3.3 3.2 2.8 3.0 3.5 2.7

Ages 17-29

Ages 30-75+

N=201

N=309



274 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

To provide uniformity in the selection of typical and 
atypical subjects (ages 2-75+, called “children” 
for simplicity) for the Leiter-3 standardization 
project, the following definitions were provided. 
Reference is made to DSM-IV categories, but 
these are for reference only since criteria for the 
Leiter-3 project were slightly different from DSM-
IV. If a DSM-IV diagnosis were available for an 
atypical child, the information was included on 
the child’s record form for research purposes. 

Typical Child
No indication of birth risk factors such as low 
birth weight, prematurity, etc., and no evidence by 
parents, teachers or physicians that the child has 
any developmental or medical disability. A child who 
qualifies for any of the categories below CAN NOT be 
included in this category. 

1. Severe Speech or Language Impairment
Child has a documented communication impairment. 
Communication is delayed more than 1.5 standard 
deviations, based on age-norms from an individually -
-administered nationally-standardized scale of language 
or communication. Delays may be in any or all of the 
following communication domains: oral ex pression 
(syntax, morphology, and/or semantics), pragmatics 
(interactive language), or written language. Targeted are 
those children who do NOT have cognitive impairments, 
i.e., the child should have standardized test results 
showing general cognitive abilities within normal limits 
(above the 9th percentile or IQ greater than 79).

DSM-IV reference categories: 315.39 Phonological 
disorder, 315.31 Expressive Language or Mixed 
Expressive-Receptive Language Disorder, 
309.0 Stuttering, 309.9 Communication 
Disorder, not otherwise specified. 

2. Severe Hearing Impairment
Profound hearing loss with hearing level greater 
than 90 decibel level as measured by a pure tone 
audio gram, with examination administered by an 
audiologist. Any age of onset is acceptable, as 
is any cause or site of lesion (i.e., conductive or 
sensorineural hearing loss). If ears do not have the 

same level of hearing loss, loss must be categorized as 
profound in both ears. 

3. Severe Motoric Delay or Deviation
The primary group of children in this sample are 
those with a diagnosis of cerebral palsy: severe static 
disorder of movement and posture that is due to a 
nonprogressive abnormality of the brain which occurs 
during the prenatal, perinatal, or postnatal period. The 
child may have associated handicaps such as auditory 
deficits, seizures, learning disabilities, feedings, 
speech and behavior problems, but the motor delay 
would be the primary impairment. Also, the child 
CANNOT be diagnosed with autism, emotional 
disorders, syndromes which cause mental retardation, 
or other organic brain deficits. The child should have 
a standardized general-cognitive or IQ score above 
79, or above the 9th percentile, or have indications 
from parents and teachers that the child is cognitively 
within average ability levels compared to age peers. 
In addition, preferred are children who are affected 
bilaterally, rather than children who have “normal” 
development on one side (hemiplegia). If tested on a 
standardized scale of motor proficiency, these children 
would be lower than 1.5 standard deviations below the 
age-based mean performance.

Children with other motor disabilities such as muscular 
dystrophy, spina bifida, and other motor disabilities 
may also be included if cognitive abilities are within the 
limits stated above. However, clear differentiation of 
diagnosis or medical and behavioral descriptions must 
be made on the record form. 

4. Traumatic Brain Injury (TBI)
The child has an acquired injury to the brain caused 
by an external physical force, resulting in total or 
partial disability or psychosocial impairment, or both, 
that adversely affects the child’s educational and/
or employment performance. Brain injury should 
have been established by a physician based on 
medical diagnosis including physical examination 
of neurological abnormalities, CT results, and 
other assessment data. As defined by DSM-IV, 
severe closed-head injury (the primary condition 
that constitutes TBI) is evaluated as the presence 

J
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of any two of the following criteria: (1) a period of 
unconsciousness lasting more than 5 minutes, (2) a 
period of posttraumatic amnesia that last more than 12 
hours after the closed head injury, or (3) a new onset 
of seizures (or marked worsening of a pre-existing 
seizure disorder) that occurs within the first 6 months 
after the injury. The term does not apply to brain 
injuries that are congenital or degenerative, or brain 
injuries induced by birth trau ma.

DSM-IV reference: Post concussional disorder. 

5. Significant Cognitive Delay
The child must have documentation of ALL the 
following:
1.  Performance of less than 2 standard deviations 

below the mean (i.e., < 70) on an individually 
administered, nationally-standardized norm-
referenced scale of intelligence such as Wechsler, 
McCarthy, Kaufman, WJ-III or Stanford-Binet-5.

2.  Concurrent deficit in adaptive behavior in at least 
two of the following areas: communication, self-
care, home living, social-interpersonal skills, use 
of community resources, self-direction, function al 
academic skills, work, health and safety.

3.  Designation by a local, county or State education 
agency as qualified for special services for mental 
retardation. 

6. Attention Deficit Disorder (with 
or without Hyperactivity) 
The child can only be included if formally diagnosed 
as ADD or ADHD utilizing DSM-IV diagnostic 
criteria for categories 314.00, 314.01 or 314.9. 
Additionally, the child is excluded from this category 
if they have been diagnosed with Schizophrenia, 
Mood Disorder, Anxiety Disorder, Dissociative 
Disorder, PDD, or Personality Disorder. 

7. Gifted
The child must have documentation of BOTH the 
following:
1.  Performance of more than 2 standard deviations 

above the mean (i.e., IQ or standard score > 130, 
with mean 100, SD 15) on a nationally standardized 
instrument -either individually administered 

(Wechsler, McCarthy, Kaufman, WJ-III, Stanford-
Binet-5) or group-administered (e.g., Otis-Lennon, 
CogAT).

2.   Official designation by local, county or State 
education agency as qualified for gifted/talented (or 
equivalent) school services. 

8. and 9. Learning Disability
Although many States vary in the qualifications for 
learning disabilities (LD), the following criteria are most 
widely accepted by State and Federal agencies and 
form the major criteria that must be largely present for 
inclusion of the child in the Leiter-3 LD validity studies. 
(Note also that DSM-IV is largely consistent with the 
following, except for its emphasis on math, reading and 
writing only):

1.  Academic achievement shows a substantial dis-
crepancy from intellectual capacity, with both 
achievement and IQ measured by individually- ad-
ministered nationally-standardized instruments.

2.  Specific learning disabilities can be identified by 
discrepancies in any of 7 areas as originally defined 
in PL 94-142 and the IDEA legislation: mathemat-
ics calculation, mathematics reasoning, basic word 
reading, reading comprehension, listening compre-
hension, spoken or written expres sion.

3.  Severe discrepancy is best defined by appropriate 
formulas derived from regression or prediction 
methods (e.g., as implemented in WJ-III and WIAT/
WISC-IV batteries), which typically translate into a 
discrepancy of approximately 1.5 standard-deviation 
units in magnitude, or any discrepancy significant 
at the p =.05 level. If a related but different formula-
method is employed as an official State-wide 
procedure, documenta tion of the method should be 
obtained and submitted with protocols.

Two research-based types of LD are needed for the
Leiter-3 project: 

8. Learning Disability with Verbal superior to
Nonverbal/Intelligence
In addition to the criteria for LD, described above, 
the child shows a significant (e.g., 1.5 SD) difference 
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between Verbal (e.g., VIQ on WISC-IV) and Nonverbal 
(e.g., PIQ on WISC-IV) composite score, in favor of 
the Verbal score. 

9. Learning Disability with Nonverbal 
superior to Verba/Intelligence
In addition to the criteria for LD, described above, 
the child shows a significant (e.g., 1.5 SD) difference 
between Verbal (e.g., VIQ on WISC-IV) and Nonverbal 
(e.g., PIQ on WISC-IV) composite score, in favor of 
the Nonverbal (Performance) score. 

10. English as a Second Language–
Spanish (ESL-Spanish)
The child has an ethnic background and/or home 
environment in which English is not the dominant 
language, AND, language dominance in Spanish 
has been documented by AT LEAST 2 OF THE 
FOLLOWING:
1.  Direct observation by a bilingual educator who 

designates the child as Spanish dominant.
2.  Evidence from a well standardized language-

assessment instrument, officially sanctioned by 
a State or School District for ESL identification, 
such as the Woodcock-Munoz Language Survey 
(Riverside Publishers; using the Comparative 
Language Index demonstrating Spanish dominance) 
or the Language Assessment Scale (Linguametrics; 
showing a score less than 3). Documentation of 

alternative, State/District approved measures should 
be submitted with protocols.

3.  Official designation as ESL-Spanish by a local 
School District, County educational agency, or State 
education agency. 

11. English as a Second Language-
Asian or Other (ESL-Asian/Other)
The child has an ethnic background and/or home 
environment in which English is not the dominant 
language, AND, language dominance in the non-
English language has been documented by AT LEAST 
2 OF THE FOLLOWING:
1.  Direct observation by a bilingual educator who 

is a native speaker in the designated non-English 
language, who states in writing that the child is non-
English dominant.

2.  Official designation as ESL (any language other 
than Spanish) by a local, county or State education 
agency.

3.  Official designation in school records as Asian, 
Eastern European, Middle-Eastern, native-speaking 
African, or other non-English-speaking national 
origin, AND report by the parent or guardian 
of family/child’s recent immigrant status (e.g., 
possession by parent or guardian of a federal 11 
green card”) during the most recent 24 months, 
from a country/location known as non-English 
speaking. 
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The school or clinic based psychological assessment 
of deaf and hard of hearing individuals can be 
fraught with difficulty and some rather unique 
situations. A culturally respectful assessment with 
these individuals warrants extra attention and 
preparation. The use of the terms deaf and hard of 
hearing refer to individuals who have an educationally 
significant inability to hear clearly, if at all, in a psych-
acoustically appropriate environment. This measured 
inability may be unilateral or bilateral in nature and the 
line between the two may vary between educational 
jurisdictions as well as with a given individual 
depending upon the accessibility of the context. 
While the assessment process may present additional 
difficulties and challenges, an appropriate assessment 
may be essential to comprehensively identify and 
support all of the developmental, learning, social, 
emotional, cognitive, and neuropsychological needs 
of a referred deaf or hard of hearing individual as 
well as their strengths and talents. The Leiter-3 
has been developed with the goal of being an 
appropriate instrument that may assist psychologists 
in their assessments in a manner that is fair and 
comparable to those individuals who can hear.

Due to the inherent potential negative consequences 
to the individual, ethically appropriate psychological 
assessments of deaf and hard of hearing individuals, 
is best done by psychologists who are trained, 
qualified, and able to communicate effectively and 
directly in the individual’s primary language (signed 
or spoken) or mode of communication. Examiners 
are strongly encouraged to be cognizant of the 
National Association of School Psychologists’ 
(NASP) 2012 position paper on serving students 
who are deaf or hard of hearing (National 
Association of School Psychologists, 2012).

Due to the completely nonverbal, or non-vocal, 
nature of the administration of this instrument, it 
may prove of great use with deaf or hard of hearing 
individuals but examiners should be mindful that 
such individuals are extremely heterogeneous. 
Tremendous variability exists between deaf or hard of 
hearing individuals in regards to issues and variables 
which may impact an assessment’s results  (e.g. 

etiologies, degree of the inability, sound frequencies 
impacted, age of onset, parental hearing status 
and communication skills, communication history, 
co-morbid conditions, educational placement) 
(Sattler, J.M., Hardy-Braz, S.T., & Willis, J.O.,2006).

The potential of the communication difference 
and inability to hear masking the existence of co-
morbid conditions and situations (e.g at higher 
risk social/emotional/ and academic struggles, 
language and learning issues, and at risk for 
abuse)  necessitates that psychological assessments 
are to be done with these populations by examiners 
who are highly trained and have the skills 
matching the needs presented by the examinee.  

Both of the previous editions of the Leiter 
International Performance Scale were frequently 
major components in a comprehensive psychological 
assessment of D/HH individuals. The Leiter-3 appears 
to continue and build upon that tradition by continuing 
to offer an assessment instrument containing 
components not found elsewhere. This affords 
psychologists the ability to measure critical cognitive 
constructs without requiring a linguistic response 
from the examinee. The Leiter-3 is unique in its 
provision of growth scores assessed nonverbally. 
The scores may afford examiners to measure and 
document the development and/or progress of a 
given individual over multiple assessments. This 
ability of the instrument may offer a unique means of 
measurement of change over time that is otherwise 
lost by other test instruments. Examiners need to be 
aware that although the administration of the Leiter-3 
is completely non-vocal, examiners may need to be 
able to communicate directly with an examinee in 
their native language or communication modality 
in order to establish and maintain clinical rapport 
as well as to properly assess other aspects of their 
development and functioning. A trained, bilingual 
psychologist, fluent in both English or American Sign 
Language (ASL), may be necessary for examinees 
whose first language is ASL, regardless of their 
degree of hearing loss. If the examiner is unable to 
communicate directly with an examinee, a qualified 
professional interpreter may be used to assist in this 

General Guidelines in Using the Leiter-3 
with Deaf/Hard of Hearing Individuals
By Steven Hardy-Braz



278 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

K
Appendix

process. Psychologists should take the additional time 
to prepare, train, and debrief the interpreter as part 
of this assessment process. Assessments of deaf or 
hard of hearing individuals, when done appropriately, 
will require significant amounts of additional time 
and resources. Psychologists must remain cognizant 
that the presence and use of an interpreter may add 
complexity and a potential source of errors into all 
aspects of the assessment. Psychologists should 
not presume that the examinee is familiar and 
knowledgeable about the role and effective use of a 
professional interpreter. Training and review of roles in 
the beginning of the assessment process may greatly 
enhance a fluid administration. Examiners should note 
and document in their report the impact on and use of 
a professional interpreter for the assessment process. 
Examiners who are able to communicate directly with 
a deaf or hard of hearing examinee should note and 
document the effectiveness of the communication 
between the examiner and examinee as well as any 
impact on the obtained results. The Leiter-3 gestural 
laminate card and pantomimed movements provided 
in the general administration guidelines were used 
to collect information during the standardization 
process. Any alteration of or deviation from these 
gestures should be noted in the assessment report.

When assessing individuals who use assistive 
listening devices (e.g. hearing aids, cochlear 
implants), it is strongly recommended that the 
assessment is conducted in a location without 
any ambient noise or visual distractions. Assistive 

listening devices often only amplify all sounds and 
may thus become a source of distracting information 
and increased difficulty without inferring the 
examiner. The interaction between some lighting 
sources, radio transmitters, or other electronic 
devices may also result in perceived interference 
with assistive listening devices. It is strongly 
recommended that the examiner conducts a brief 
review of the assistive listening device with the 
examinee to confirm an appropriate level of function.

Over the course of the development of the Leiter-3, 
a clinical validity study of deaf and hard of hearing 
individuals was conducted. The results from this 
study, n=46 and reported in Chapter 7, did not 
suggest that the scores from the administration of the 
Leiter-3 varied significantly from those individuals in 
the normative sample. Due to the limited size of this 
study and the age ranges included, this information 
should not be misconstrued as representing the 
typical performance of all deaf or hard of hearing 
individuals. It should not be cited as providing 
“deaf/hard of hearing norms” the purpose of this 
limited sample was to gather data regarding the 
fairness of the instrument as compared to typically 
developing peers. While further research is beneficial 
to evaluate the use of the Leiter-3 amongst various 
subgroups within the deaf and hard of hearing 
communities, developmental research appears 
to support its appropriateness for use with these 
populations in a fair and comparable manner.
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Equating Table for the Conversion of  
Leiter-R to Leiter-3 with Confidence Intervals

NOTE. The values for Leiter-3 Nonverbal IQ were calculated from the sample of N = 60 described in Chapter 7. Equating studies included linear and equipercentile 
methods (see Chapter 7). Confidence interval values were calculated by adding or subtracting twice the value of the standard error of measurement for Nonverbal 
IQ, averaging 3.0

Leiter-R 
Brief IQ

“Leiter-3 NV IQ” “Confidence Interval for Leiter-3”
Low High

30 36 30 42
31 37 31 43
32 38 32 44
33 39 33 45
34 40 34 46
35 41 35 47
36 41 35 47
37 42 36 48
38 43 37 49
39 44 38 50
40 45 39 51
41 46 40 52
42 47 41 53
43 48 42 54
44 49 43 55
45 50 44 56
46 51 45 57
47 52 46 58
48 53 47 59
49 54 48 60
50 55 49 61
51 56 50 62
52 57 51 63
53 58 52 64
54 59 53 65
55 59 53 65
56 60 54 66
57 61 55 67
58 62 56 68
59 63 57 69
60 64 58 70
61 65 59 71
62 66 60 72
63 67 61 73
64 68 62 74
65 69 63 75
66 70 64 76
67 71 65 77
68 72 66 78
69 73 67 79
70 74 68 80
71 75 69 81
72 76 70 82
73 77 71 83
74 78 72 84
75 79 73 85
76 80 74 86
77 81 75 87
78 82 76 88
79 83 77 89
80 84 78 90
81 85 79 91
82 86 80 92
83 87 81 93
84 87 81 93
85 88 82 94
86 89 83 95
87 90 84 96
88 91 85 97
89 92 86 98
90 93 87 99
91 94 88 100
92 95 89 101
93 96 90 102
94 97 91 103
95 98 92 104
96 99 93 105
97 100 94 106
98 101 95 107
99 102 96 108
100 103 97 109
101 104 98 110
102 105 99 111
103 106 100 112
104 107 101 113
105 108 102 114
106 109 103 115

Leiter-R 
Brief IQ

“Leiter-3 NV IQ” “Confidence Interval for Leiter-3”
Low High

107 110 104 116
108 111 105 117
109 112 106 118
110 113 107 119
111 113 107 119
112 114 108 120
113 115 109 121
114 116 110 122
115 117 111 123
116 118 112 124
117 119 113 125
118 120 114 126
119 121 115 127
120 122 116 128
121 123 117 129
122 124 118 130
123 124 118 130
124 125 119 131
125 126 120 132
126 127 121 133
127 128 122 134
128 129 123 135
129 130 124 136
130 131 125 137
131 131 125 137
132 132 126 138
133 133 127 139
134 134 128 140
135 135 129 141
136 135 129 141
137 136 130 142
138 137 131 143
139 138 132 144
140 139 133 145
141 140 134 146
142 141 135 147
143 142 136 148
144 143 137 149
145 143 137 149
146 144 138 150
147 145 139 151
148 146 140 152
149 147 141 153
150 148 142 154
151 149 143 155
152 150 144 156
153 150 144 156
154 151 145 157
155 152 146 158
156 153 147 159
157 154 148 160
158 154 148 160
159 155 149 161
160 156 150 162
161 157 151 163
162 157 151 163
163 158 152 164
164 159 153 165
165 160 154 166
166 160 154 166
167 161 155 167
168 162 156 168
169 163 157 169
170 164 158 170



280 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

Background and Assumptions of the Model
Two contrasting views of psychological testing are 
represented by the classical test–theory (“true–score”) 
model and the family of item–response–theory (IRT) 
models. Classical test theory and some of the early 
work on IRT theory was reviewed in psychometric 
textbooks, such as Nunnally (1978), including 
pioneering work by L. L. Thurstone. The 1970’s 
and 1980’s brought an emergence of several key 
publications on IRT, such as those by Hambleton and 
Swaminathan (1985), Lord (1980), Rasch (1980), 
Woodcock and Dahl (1971), and Wright and Stone 
(1979). One of the most prominent IRT models, 
widely used in education and psychology, is the Rasch 
model, named for the Danish mathematician, Georg 
Rasch (1980). Rasch actually developed several 
models for use in Danish ability and achievement 
tests, but the “one–parameter logistic model” is 
the one that has found wide application and is, 
hence, referred to as “the Rasch model” (Wright 
&. Stone, 1979; Woodcock&. Johnson, 1977).

The Rasch model uses mathematical formulas to 
relate a person’s ability to the probability of correctly 
answering a question or completing a task. The 
fundamental assumption of the Rasch model is that a 
single, continuous latent trait is measured by a set of 
items and the item responses indicate the examinee’s 
location on that trait. Thus, the Core Cognitive 
subtests and the Memory portions of the Leiter-3 
were scaled separately to maintain the assumption 
of separate traits. (Note. The Core Cogntive factors 
are so highly correlated that they fit the model of a 
unitary “super factor”, and the memory factors are 
similarly correlated). This exact same model was 
used in the Leiter-R to determine Growth Scores, 
and has been carried over into the Leiter-3.

Another fundamental assumption of the Rasch model 
is that performance on a test can be predicted from 
two key pieces of information: the ability level of the 
person (“A” for Ability) and the difficulty of a given 
item ( “D” for Difficulty). The odds of a person, 
with ability A, successfully passing item D can be 
expressed as a ratio, A/D. When ability is higher than 

difficulty, the odds of success are also high. When 
ability is low compared to item difficulty, the odds 
of success are low. Rasch (1980) discovered that a 
log transformation of the ratio resulted in an additive 
model: LogOdds =A- D. As Embretson (1996) has 
explained, this places the Rasch model in the center of 
fundamental measurement–employing the basic tenet 
of additive decomposition, in that two parameters 
are additively related to a third variable. Embretson 
(1996, p. 348) says, “In the Rasch model additive 
decomposition is achieved; the log odds that a person 
endorses or solves an item is the simple difference 
between his or her trait level...and the items’s 
difficulty....” The Embretson (1996) article is very key, 
because it shows that the IRT models, including the 
Rasch, have matured to the point that they contribute 
“New Rules of Measurement” that are superior to 
the “rules” of classical test theory. For example, IRT 
models provide standard errors for all ability levels, 
rather than the sample–dependent estimates (SEMs) 
that apply to all scores in a particular population.

Embretson (1996) also showed that unbiased 
estimates of item properties can be obtained by IRT 
methods, even with unrepresentative samples, in 
contrast to classical methods which depend greatly 
on the characteristics of the sample. For the Rasch 
model, both the ability estimates and the item 
difficulties are calculated by computer programs, 
using the basic item–response data as input. For the 
LeiterR, the computer program was BIGSTEPS (Wright 
&. Linacre, 1995). Once estimated (“calibrated”), the 
item difficulties can be used for a variety of purposes, 
such as comparing scores from multiple test forms 
(or subtests) derived from the same item pool.
Comparison to Classical Test Theory
With classical test theory, estimation of a person’s 
ability comes from raw scores or some conversion 
of a raw score, usually in reference to a given 
normative sample. If two subtests from a battery 
differ in length, their raw scores may differ 
dramatically. If two subtests have markedly different 
items, their raw scores may differ dramatically. 
With the Rasch model, in contrast, if all subtests 
are calibrated together, scores on each subset of 

Introduction to the Rasch Model
by Kathy E. Green1 and Gale H. Roid

M
Appendix



281Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

items can be made comparable by transforming 
them into “Rasch” ability scores, since all items are 
calibrated to the same underlying trait dimension. 
Thus, a person’s score (estimated ability level) 
is not dependent on a particular set of items.

In classical test theory, interval properties of scales 
are achieved by selecting items that yield raw 
score distributions that are approximately normal 
(Embretson, 1996),and which can be transformed 
to normalized standard scores. With the Rasch 
model, items are calibrated and ability estimates 
derived from a transformation of the raw–score 
scale into an equal–interval Rasch scale. The units 
of a Rasch scale are called “logits” for “log–odds 
units” and are calibrated to have a midpoint of 0.0 
and a range of approximately -4.0 to +4.0. These 
units can then be transformed in various ways, 
such as the “Growth Scale” used in the Leiter-3, 
and the “W-scale” used in the Woodcock–Johnson 
tests (Woodcock & Johnson, 1977; 1989). With 
the Growth Scale and theW-scale, logit units are 
multiplied by 9.1024 and have a constant added 
to them so that the center of the scale (500) is 
located at approximately the beginning of fifth grade 
(age 10 years, 4 months). The multiplying factor, 
9.1024, is employed because it allows interpretation 
of the differences between item difficulties and 
ability estimates. For example, the difference of 20 
points on the Growth Scale has special meaning. 
If a person’s ability is 20 points higher than the 
difficulty of the item, there is a 90% chance that he 
or she will pass the item. If the ability is 20 points 
lower than the difficulty of the item, the chances of 
passing are only 10% (Note that the probabilities 
are in even numbers for these examples—hence 
the reason for choosing 9.1024 as the multiplier).

With classical test theory, the measure of an item’s 
difficulty is the proportion of people answering it 
correctly in a given sample. This proportion varies 
with the average ability level of the group sampled. 
With the Rasch model, the number representing an 
item’s difficulty (the Growth Scale Item Difficulty 
value in the Leiter-3), called a “logit,” is on the 
same scale as the ability estimates, and is relatively 

sample independent. Thus, we could calibrate the 
items on the lower–ability children in a sample, 
then, recalibarte them on the higher–ability children, 
and achieve nearly the same calibrations (Wright & 
Stone, 1979) except for a linear displacement factor.

Benefits of the Rasch Model
As discussed previously, ability estimates for 
examinees can be obtained from any subset of 
items that have been calibrated on the same trait, 
using the Rasch model computer programs. 
Also, item–difficulty estimates are relatively 
invariant across different derivation samples. 
These benefits cannot be achieved with classical 
test theory without elaborate test equating and 
parallel–test construction (Embretson, 1996).

With the Rasch model, both the items and examinees 
can be measured on the same (“logit”) scale. In the 
Leiter-3, both the item Growth Scale difficulty values 
and the children’s Growth Scores are measured 
on the same “W-scale,” converted from logits. As 
a consequence, inspection of examinee location 
and item location tell us which items are easy for 
each person and which items are difficult for each 
person. The meaningful interpretation of the score 
scale is enhanced by having the items “pegged” 
at locations along the scale, and, thus, the trait 
represented by the scale takes on enhanced meaning.

All IRT models, including Rasch, assist the test 
developer in designing precise measurement. 
Inspection of items by difficulty value allows the 
developer to notice multiple items at a given level, 
and gaps along the scale where items are missing. 
Measurement precision is enhanced when the 
examinee’s ability can be “bracketed” by a few 
easy items on one side and a few difficult items on 
the other side of their ability location on the trait 
continuum. Because all items in a given collection 
(e.g., in a large battery of items) can be calibrated 
together, examinees can be given “tailored” subsets 
of items selected to match their ability level. This 
“tailored testing” (Lord, 1980) is the basis of modern 
computerized adaptive testing (Embretson, 1996). 
Instead of re–norming each new tailored test, 
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the developer is freed to assemble different tests 
(from the same item bank) for different persons, 
while maintaining comparability of scores.

The use of the Rasch model also allows us to convert 
raw scores into interval measures without relying 
on the normalization of score distributions. Because 
interval scales can be analyzed by a wider range 
of statistical methods, as compared with ordinal 
scales, the model allows more data–analytic options. 
The Rasch model further allows us to estimate a 
standard error for each ability level, rather than a single 
error of measurement for an entire test. Appendix 
G of the Leiter-3 Manual shows the standard error 
values for each Growth–Scale score in each subtest 
and composite on the Leiter-3. An inspection of 
Appendix G will reveal that the error increases as 
the person’s score is more extreme (either very low 
or very high) on each subtest or composite. This 
essential fact of measurement—increased error of 
measurement when person’s are extreme on the 
trait continuum —is emphasized more clearly with 
IRT models as compared to classical theory.

Since the Rasch model can be used to predict the 
likelihood of a person succeeding with a given 
item, we can observe and calculate how well the 
prediction fits the observed responses. Thus, as 

detailed in Chapter 4, “person fit” to the model can 
be helpful in identifying persons who have “lapses 
in attention” or gaps in ability. If a person of high 
ability misses very easy items, we are surprised 
and suspect carelessness, a lack of motivation, or 
difficulty with mechanics of the test. The methods 
of “person fit” and, also, “item fit” to the model, are 
extremely helpful to the test developer, providing 
methods that supplement classical item–analysis in 
identifying flawed items or in identifying inappropriate 
test–taking behavior. Also, the methods of “item fit” 
are employed in studying differential item functioning 
across gender or ethnic groups (“item bias” studies).

Further Information
For further information on the Rasch model, the reader 
is referred to Wright and Stone (1979), the newer 
editions of psychometric textbooks (e.g., Hambleton, 
Swaminathan &. Rogers, 1991), the review article by 
Embretson (1996) or other test manuals such as those 
of Woodcock and Johnson (1977; 1989), or Thorndike, 
Hagen, &. Sattler (1986), or the excellent discussion of 
Rasch models in Elliott (1990). Advanced treatments 
include those by Lord (1980), Rasch (1980), Holland&. 
Wainer (1993), and Linacre and Wright (1990).
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Executive Summary
 With increased interest in testing and assessment 
in clinics, hospitals, and schools, there is a growing 
need for efficient methods of standardizing tests. And, 
for purposes of research and program evaluation, 
educators and researchers often need “local norms” 
to provide a comparative, local standard of student 
performance. This paper reviews the development 
and application of innovative methods, during the 
last three decades, for computerized calculation 
of test norms. One of the central concepts of 
these developments is called continuous norming 
(CN). CN is a variation of Continuous Parameter 
Estimation Methods (CPEM; Gorsuch, 2010) 
because it estimates parameters such as the mean, 
standard deviation, and skewness of test-scores 
within a representative sample of a population. 
These parameters are then used to create tables 
of percentiles and other normative scores. CN 
methods have been used in the standardization of 
numerous tests but often only mentioned in a brief 
paragraph of the technical manuals of the tests 
such as the Wechsler Memory Scale—(WMS-R, 
Wechsler, 1987 and WMS-IV, Wechsler, 2009). This 
paper presents a summary of CN developments 
over 3 decades, the computer programs for 
implementing CN, the essential statistical basis of 
the methods, references to published applications, 
and discusses future directions for research along 
with some new data on recent applications.

 CN estimates the shape of test-score distributions 
in subgroups of subjects along a continuum of a 
demographic variable such as grade-level or age. 
Trends in the magnitudes of estimated parameters, 
such as means, are modeled statistically and 
smoothed across grade groups, for example. For 
published tests and local measures, percentiles of 
raw score distributions are derived across groups 
for purposes of analytic creation of standard-score 
normative tables. This paper reviews those methods 
and provides further references for interested readers. 

Introduction
In recent years there has been increased attention 
to psychological and educational testing under 

various State initiatives, the No Child Left Behind 
Act of 2001 (Public Law 107-110), and the 
Individuals with Disabilities Education Improvement 
Act (IDEA, 2004; Public Law 108-466). Also, the 
efforts by the American Psychiatric Association to 
produce the new edition of the diagnostic guide 
DSM-V include many psychological assessment 
issues. School districts and special education 
departments have been confronted with the need 
to design testing systems, measure progress, and 
examine the response of students to instructional 
interventions. For purposes of curriculum and 
program evaluation, educational agencies and school 
districts often need “local norms” to provide a 
comparative, local standard of student performance. 

When assessing the effectiveness of reading, 
for example, student performance is sometimes 
measured by counting the number of words read 
correctly (or incorrectly), and then the number of 
words is compared to the average obtained in a 
school district, state, or nation. When counting 
correct responses or frequencies of behaviors, the 
shape of the distribution of scores among a sample 
of students becomes important. Error counts do 
not often show a normal-curve distribution, for 
example, because many students commit few errors. 
Thus, developing a normative standard for some 
test scores may require methods of standardization 
and “smoothing” (elimination of small-sample 
irregularities) that are different from traditional 
methods based on large-samples and the normal 
curve (Salvia, Ysseldyke, & Bolt, 2007). Several new 
methods of computer-based norming were developed 
to address these issues and will be detailed here.

Brief Literature Review
The purpose of CN methods is to estimate the 
characteristics of variables in each of several 
demographic groups (e.g., age) for research or 
assessment applications (Gorsuch, 2005). The 
concept of these methods was suggested by the early 
work of Gorsuch, Shenanigan, & Barnard (1972) that 
showed major differences in reliabilities of scores 
from a children’s locus of control measure across 
groups representing levels of verbal ability. In test 

Continuous Norming (CN) Methods 
of Calculating Test Norms
Gale Roid & Richard Gorsuch
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development, CN (Gorsuch, 1983; Roid, 1986) has 
been used to estimate tables of normative scores 
by fitting the progression of means and standard 
deviations of test scores across age group. The 
progression of mean scores by age group can be 
plotted, for example, and fitted to a polynomial 
regression curve, providing both a smooth trend 
line and estimated values for each age group (Roid, 
1992). Additionally, if the regression provides a 
highly significant fit, values of each test score can 
be estimated to a greater degree of precision (e.g., 
down to days or months of age) than is usually 
provided by published normative tables as shown by 
Zachary and Gorsuch (1985). Angoff and Robertson 
(1987) developed a method similar to CN using 
the trends in test scores across the total sample 
of test subjects rather than the smaller age groups 
for the Kaufman Assessment Battery for Children 
(K-ABC; Kaufman & Kaufman, 1983). Other than 
these early publications, little published material 
has appeared in journal articles nor collected in 
one publication. For example, CN methods were 
used in the standardization of numerous tests but 
often only mentioned in a brief paragraph of the 
technical manuals of the tests. Therefore, most 
professionals remain unaware of the potential of 
the CN methods. Thus, there is a critical need for 
more discussion and updating of these methods at 
professional conferences and in further publications.

Designing a Normative Study
Scores on tests are interpreted in many ways such 
as criterion-referenced (performance compared 
to a defined standard or skill level) and norm-
referenced (performance compared to peers) 
methods. The concept of a normative standard 
(“norm”) is that an individual’s test score can be 
interpreted by comparing his or her score to the 
typical scores obtained by a sample of peers. The 
topic of test-norm development is a large topic 
and only a brief description can be provided here. 
The reader is referred to measurement texts (e.g., 
Salvia, Ysseldyke, & Bolt, 2007; Gregory, 2007) or 
the test-development literature (e.g., Angoff, 1984; 
Roid, 2006; Thorndike, 1982. See Chapter 5 for 
a description of methods used on the Leiter-3.

Calculation of Norms: Continuous Norming 
Continuous norming (CN) is a family of methods for 
fitting the progression of statistics such as mean or 
standard deviation across a continuous (or discrete) 
demographic variable such as age or educational level 
to create normative, interpretative guidelines for tests. 
They differ from older norming processes in that a 
continuous variable such as age is actually analyzed 
as a continuous variable (earlier procedures divided 
age in a set of categories). Also, CN methods use the 
entire cross-age sample (or the entire sample across 
any demographic variable such as school grade level) 
to calculate norms instead of within each of the many 
age-groups or sub-groups. This across-level approach 
increases the overall number of subjects, and, thus, 
the statistical power of the technique in comparison to 
conventional level by level norming. For individually-
administered tests such as intelligence batteries, 
each age level may only have 200 subjects but 
have 2200 across the entire normative sample. 

 CN methods were first developed in a series of 
unpublished papers (Gorsuch, 1983; Roid, 1983; 
Wendler, 1983; Zachary, 1983). The purpose of 
CN is to estimate and model the shape of the 
distribution of variables such as test scores across 
various demographic groups. In test development, 
CN has been used to estimate tables of normative 
scores by fitting the progression of means and 
standard deviations or modeling the shape of 
distributions of test scores across age groups. 

Three methods of CN will be described: a regression 
modeling method a smoothing method, and a 
“method of moments” that uses the first four 
moments (mean, standard deviation, skewness, 
and flatness or “kurtosis”) of the score distribution 
across demographic groups. In each case, the 
result are percentiles derived from the smoothed, 
cumulative frequency distributions of raw scores 
which are then converted to standard scores by 
transformation to z-scores and its various derivatives 
(e.g., T scores are calculated as 10 times z plus 50).

The Regression Method
The progression of mean scores by age group can 
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be plotted, for example, and fitted to a polynomial 
regression curve, providing both a smooth trend 
line and estimated values for each age group 
(Roid, 1983, 1992). Alternatively, the shape of the 
test-score distributions in various age groups can 
be modeled using statistical methods of fitting 
distributions (Johnson, 1949; Johnson, Kotz, & 
Balakrishnan, 1995; Karian & Dudewicz, 2000). Once 
the distributions have been fitted, percentiles for each 
raw-score point can be derived at various ages. The 
result of these estimations is the creation of normative 
tables to aid in the interpretation of test results. 

If CN methods provide a good fit to the data, values 
of each test standard score or percentile can be 
estimated with greater precision (e.g., for refined 
levels of age, such as months or weeks) than is 
usually provided by published normative tables. 
Applying CN methods to data from two intelligence 
tests, for example, Zachary, Paulson, and Gorsuch 
(1985) were able to provide more refined normative 
estimates for the prediction of IQ scores on the 
Wechsler Adult Intelligence Scale Revised Edition 
(WAIS-R; Wechsler1981). Other potential advantages 
of CN methods are (a) reducing time and resources 
needed to create published norm tables (Zachary & 
Gorsuch, 1985) or preliminary norms for local tests 
and trends in research variables (Gorsuch, 2005), 
(b) increasing statistical power and reducing data-
collection costs by using the trends in an entire 
national sample instead of smaller sub-samples 
(Angoff & Robertson, 1987), (c) providing analytic 
methods of producing computer-based test scoring 
(Roid, 1986), and specialized applications such as 
(d) facilitating the creation of norms conditioned on 
demographics (e.g., intelligence scores conditioned 
on pre-morbid educational level in brain injury and 
stroke victims; Kaufman, McLean, & Reynolds, 1988).

Thus, the CN method is related to more general 
methods of fitting statistical distributions, a procedure 
that has received growing attention in many 
academic disciplines such as medicine, psychology, 
education, engineering, and management (Karian 
& Dudewicz, 2000). CN is also a subset of a more 
general approach called continuous parameter 

estimation (CPE; Gorsuch, 2005), that may be 
used to estimate the progression of parameters 
across demographic variables, such as trends in 
reliability coefficients (Gorsuch, Hennighan, & 
Bernard, 1972), standard errors, correlations, and 
other psychometric and statistical parameters. 

The regression-based CN methods were first 
employed by Gorsuch (1983), Roid (1983), and 
Zachary and Gorsuch (1985). The concept of 
the method was suggested by the earlier work 
of Gorsuch, Shenanigan, & Barnard (1972) that 
showed major differences in reliabilities of scores 
from a children’s locus of control measure across 
groups representing levels of verbal ability using 
a regression analysis with age and age squared 
as the independent variables and reliability as the 
dependent variable. Early versions of CN methods 
employed polynomial regression, principally, as a 
curve fitting method to estimate the progression 
of test-score means and standard deviations. Roid 
(1983) showed, for example, that the progression of 
mean scores for an auditory memory test (for each 
month of age between 5 and 13 years) was highly 
predictable. The multiple correlations for best fitting 
regression lines (using age, age-squared, and age-
cubed to predict means) were .92 in the derivation 
sample (N = 3,465) and .90 in the cross-validation 
sample (N = 393). The standard deviations were less 
predictable (.63 derivation, .65 cross-validation). 

The regression methods were applied to 
several published tests developed at Western 
Psychological Services in Los Angeles (e.g., the 
Shipley Institute of Living Scale, Zachary, 1986; 
Zachary, Paulson, & Gorsuch, 1985). Some of 
the early work was summarized in a review of 
computer technology in testing by Roid (1986). 
Also, methods developed independently by Angoff 
and Robertson (1987) are highly related to CN.

Woodcock and Mather (1989) used an innovative 
variation of CN regression methods to fit the means 
and standard deviations of W-scores (scores 
derived by Rasch, 1980, procedures) across age 
groups. Because some of the score distributions 
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had skewness or other differences in the upper tail 
(above the mean score) or lower tail of the score 
distribution, Woodcock and Mather plotted and 
modeled the progression of all standard deviations 
of upper-tail scores separately from the progression 
of standard deviations of lower-tail scores. With 
these methods, they were able to construct norm 
tables for means and percentiles for every month 
of age between 2 years, 0 months and 18 years, 
11 months, and every year of age, 19 to 90 years. 
Obviously, this demonstrates the power of the CN 
methods to provide fine-tuned and detailed norms 
that fit the unique shapes of test-score distributions. 

Choice of Metric for Scores
 There are a variety of score types that can be 
calculated directly from the CN methods. These 
include percentiles, standard z scores (using means 
and standard deviations), scaled scores (e.g., 
Wechsler, 1991, style profile scores with mean 10 and 
SD 3), stanines, T-scores, IQ scores, normal-curve 
equivalent (NCE) scores, and many others. Table 1 
shows some of these variations with the means and 
standard deviations of each. Most of these scores 
can be derived directly from a normalized z score 
(mean 0, SD 1) that can be derived from a normalized 
percentile. Software routines calculate the z scores or 
normal-curve percentiles and then standard scores 
are derived, in turn, from those basic values. With 
scores derived from item-response theory, such as 
Rasch scores, scores are “centered” at a particular 
value (e.g., beginning of 5th grade reading level or 
age 10 years 4 months) and have an “expansion 
factor” similar to a standard deviation to “spread 
the scores” with a defined increment (see Table 1).

Table 1: Various Standard-Score Metrics 
for Use in Continuous Norming

Type of Scale Mean Standard 
Deviation

Typical 
Range

z-scores 0 1.0 -4.0 to +4.0

C-scale (centiles) 5 2.0 0 to 10

Stanine 5 1.96  1 to 9

Scaled Scores 10 3.0 1 to 19 (or 
0 to 20)

T-scores 50 10.0 ~10 to 90

NCE 50 21.06 1 to 99

IQ scores 100 15.0 (or 
16.0)

~30 to 170

SAT (ETS) scale 500 100 200 to 800

Center Expansion Typical 
Range

Rasch W Scale 500 9.1024 400 to 600

(also SB5 Change-sensitive score and Leiter-3 Growth 
Score)

Extended IQ (SB5) 100 15 10 to 225

NOTE. See McGrew and Woodcock (2001) for W score on WJ III as well 
as the Leiter-3 manual.See Roid (2003; Interpretive Manual) for the SB5 
Change-Sensitive Score and the Extended IQ. For an early discussion of 
normalized scores, see Guilford and Fruchter (1978).

The Smoothing Method
The tradition of hand-smoothing test score 
distributions to derive standard scores by graphing 
has a long history (Terman & Merrill, 1937). Guilford 
(1965, pp. 519-524; Guilford & Fruchter, 1978, 
pp. 478-486) detailed the steps in using normal-
probability graph paper to derive normalized T-scores, 
and Thorndike (1982) presented useful descriptions 
of score conversions, for example. Based on the 
author’s personal experience, these methods require 
an excessive amount of time. Thus, computer-based 
methods are desirable, especially for the smoothing 
of test score distributions (Salvia, Ysseldyke, & Bolt, 
2007) or the frequent practice of equating two or 
more test forms (Holland & Rubin, 1982). Cope and 
Kolen (1990) and Kolen (1991) compared various 
smoothing methods, such as cubic splines and kernel 
estimation, and concluded that smoothed distributions 
estimated the “true” population distribution more 
accurately than irregular observed-sample data. 
In a series of unpublished studies, Roid (1989, 1992, 
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and 2003) developed computer programs to smooth 
the frequencies of each test score in each of a series 
of demographic groups. The programs also converted 
the smoothed, cumulative frequencies, and calculated 
normalized standard scores for use in test-score 
norming studies. One program, BIGNORM, written 
originally in FORTRAN, implemented a smoothing 
technique described by Angoff (1984). In this method, 
the observed frequencies of each raw score point 
within a sample are input for a computer routine that 
implements the Cureton and Tukey (1951) rolling-
weighted average smoothing method. This smoothing 
method preserves the original “moments” (mean, 
SD, skew, etc.) of the distribution by a method that 
“rolls” through each successive raw score (e.g., 
from zero to the highest score). The method uses the 
frequencies of two additional raw score points (those 
on either side of the targeted raw score frequency 
to be smoothed), weights them and updates the 
targeted frequency. The frequencies for the five 
scores (the target score and two adjacent scores on 
each side) are weighted with the following fractional 
weights: -3/35, 12/35, 17/35, 12/35, and -3/35. The 
denominator 35 is the sum of the numerators. Near 
the tails of the score range (e.g., zero and perfect 
scores), the weights are adjusted for the absence of 
adjacent scores. This weighting process takes out 
the “bulges” and “dips” where particular raw scores 
are unusually frequent or infrequent due to small 
sample fluctuations. Once the frequencies for each 
raw score are smoothed, the cumulative frequency is 
calculated, percentiles derived, and standard scores 
(such as T-scores, stanines, or deviation IQs) are 
calculated from the smoothed percentiles. Thus, 
smoothing creates a more regularized distribution 
that appears more “smooth” on a graph than the 
original data, and is meant to match more closely the 
theoretical distribution of scores in the population 
(Angoff, 1984; Salvia, Ysseldyke, & Bolt, 2007). 

The BIGNORM program has been used in various 
translations on a wide array of published tests 
including the Tennessee Self Concept Scale (TSCS; 
Roid & Fitts, 1988), and the Wechsler Intelligence 
Scale for Children, Third Edition (Wechsler, 1991).
The Method of Moments

Additional computer methods are needed, however, 
when some test scores are naturally skewed and 
do not fit a normal curve. The TSCS, for example, 
has naturally skewed distributions for some of its 
global scores because more individuals in the general 
population have a high self concept as compared 
to low self concept. In contrast, cognitive-ability 
scores, such as those on the Wechsler scales, 
have a nearly normal distribution. Even when a 
normal distribution is characteristic of an attribute 
like IQ, a national sample for a given age level in 
the standardization of the IQ scale may be only 
200 people and the distribution will have minor 
fluctuations from the normal curve. Thus, a method of 
smoothing was needed that would adapt to the actual 
shape of the score distribution in the population. 

To analyze a full range of distributions, a second 
program, called JSKEW, was developed by Roid 
(1989, 1992). The program was derived from the 
work on Johnson’s (1949) system of frequency 
curves, as implemented by the Hill (1976) and Hill, 
Hill, and Holder (1976) algorithms. Prior to using 
the JSKEW program, the researcher tabulates the 
four moments of each test-score distribution (mean, 
standard deviation, skewness, and kurtosis) in each 
age group. Optionally, the progression of these values 
can be smoothed across age groups using regression 
or curve-fitting methods. However, experience has 
shown that skewness, and, particularly kurtosis 
(flatness of the curve), can be unstable in small 
samples (e.g., 50-75 cases) and difficult to smooth 
accurately across groups. Once the four moments 
have been estimated for each group, the JSKEW 
program employs the Johnson-curve algorithm 
to recreate the shape of the distribution and then 
produce normative standard scores (e.g., z-scores, 
T-scores, IQ indexes) for each raw score point. 

Thus, JSKEW can estimate a series of norm tables 
by computer for several test scores and several 
groups at the same time. Roid (1992) showed, 
for example, that the technique could accurately 
reproduce skewed distributions such as various 
chi-square distributions. Table 2 shows the degree of 
accuracy measured by the absolute average difference 
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between the JSKEW calculations of percentiles and 
those from a standard statistical table (Pearson & 
Hartley, 1976). The less skewed or kurtotic (flat) the 
distribution, the better the fit to the JSKEW program, 
even when the standard deviation is fairly large.

Table 2: Statistical Moments of Five Chi-
square Distributions and Fit Statistics for the 
Estimation Accuracy of the JSKEW Program

Degrees 
of  

Freedom
Mean Standard 

Deviation Skewness Kurtosis
 Average 
Absolute 

Difference
  5  5  3.16  1.26  2.40 .00204

10 10  4.47  0.89  1.20 .00056

 20 20  6.32  0.63  0.60 .00018

40 40  8.94  0.45  0.30 .00007

80 80  12.65  0.32  0.15 .00001

Practical use of the technique, up to the time of this 
paper, indicates that the method saves a significant 
amount of time and energy in deriving norms for 
tests. The limitation of the method, as with other 
computer-based methods of analysis, is that it 
cannot be used in isolation as a totally automated 
method. Certain values, particularly at the tails of 
the distributions are poorly estimated on occasion 
and require “hand smoothing” by the researcher. 
The values of the estimated percentiles at the tails 
of the distribution sometimes exceed the limits of 
the scores (e.g., less than zero; greater than 100%), 
and these can be easily captured and curtailed. Of 
course, the author recommends that any smoothing 
technique implemented by computer or by graphing 
be checked by an experienced researcher prior 
to use in any research or published tables.

Comparison of Cureton-Tukey and 
Johnson-Curve Methods
A previously unpublished study (Roid, 1992) 
compared the accuracy of the methods used in the 
BIGNORM program to those of the JSKEW program. 
A combined sample of raw scores (N = 3300) from 
two samples of the WISC-III (Wechsler, 1991) Picture 
Completion subtest were analyzed. The Picture 
Completion (PC) subtest requires the examinee to 
identify a missing feature of a colored drawing. The 
30-item PC subtest was selected because it is a 
conventional sum of items correct and the frequency 
distribution is slightly skewed (mean raw score 19.21, 
standard deviation 5.42, skewness, -.65, and kurtosis 
+.10 in the combined sample). Three methods for 
estimating the cumulative frequencies of each raw 
score were contrasted—smoothed (Cureton-Tukey 
rolling weighted average), distribution fitted (Johnson 
curves), and unsmoothed frequencies—from the 
BIGNORM, JSKEW, or SPSS (unsmoothed) programs, 
respectively. Five random samples of 300 subjects 
each were drawn from the total sample of 3300, and 
each method applied to the raw scores. Samples 
of 300 are typical of individually-administered test 
norms at each age level, or similar to grade-level 
samples for local norms in school districts.

The results of the comparisons are shown in Table 
3. Each of four indexes of estimation accuracy 
were contrasted for each sample and then averaged 
across the five samples. The four indexes were: (1) 
the average absolute difference between estimated 
cumulative frequencies (on N = 300) and the “true” 
cumulative frequency in the “population” (total sample 
of 3300), (2) the mean-square error (average squared 
discrepancies), (3) average absolute differences 
between estimated and true z-score transformations 
of the cumulative frequencies (used to provide a 
more precise metric for comparison), and (4) the 
largest discrepancy in frequencies across all 30 
raw score points (as suggested by Kolen, 1991).
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Table 3: Average Fit Indexes for the Unsmoothed, 
Cureton-Tukey, and JSKEW Cumulative Frequencies 
of WISC-III Picture Completion Raw Score 
Distributions from Five Sub-sample Replications

Unsmoothed Cureton
Tukey JSKEW

Mean Square 
Error of 

Difference

.00584 .00568 .00589

Average 
Absolute 

Difference

.00972 .00930 .00985

Average 
Standardized 

Difference

.14147 .12990 .15336

Maximum 
Difference 

(K-S)

.02900 .02712 .02941

NOTE: The five random replications had sample size 300 from a total sample 
of 3300 

Table 3 shows that all methods are very closely 
aligned—meaning that the computerized methods 
reproduce the actual frequencies extremely well. 
Overall, the computerized methods showed about 
1 percentile point discrepancy in the samples 
of 300, and only 3 percentile points in terms of 
maximum differences. The Cureton-Tukey rolling 
weighted average method was slightly superior in 
accuracy, showing the importance of smoothing 
when developing norms. The Johnson-curve 
method was slightly inferior to the other methods. 
However, the Johnson-curve (JSKEW program) 
method uses only four parameters—mean, SD, 
skew, and kurtosis (all available in standard statistical 
packages)—at each grade- or age-level to duplicate 
the raw distributions fairly accurately. With four 
parameters, continuous norming techniques can 
be used to study these quantities across various 
demographic groups and then reproduce the shapes 
of the raw-score distributions at each level of the 
demographic variable. Tables of percentile norms 
can then be derived from the estimated cumulative 
frequencies at each level. Instead of obtaining the 
entire frequency table for each grade level, for 
example, the JSKEW method requires only the 
four parameters, saving time and making across-

grade comparisons and smoothing possible, even 
when score distributions are skewed or flattened in 
shape. Of course, the authors experience shows that 
caution should be taken with distributions that are 
extremely skewed or flat, and, in all cases, computer 
estimations should be inspected visually and 
smoothed by researchers before used in norm tables.

Published Applications of CN
As previously mentioned, variations of the BIGNORM 
and JSKEW programs, and general CN methods 
have been applied to numerous published tests 
since their development in 1983. The programs are 
often employed during the preliminary analysis of 
standardization data to produce norms (i.e., not 
always to produce the final tables). The second 
edition of the Wechsler Memory Scale--Revised 
(WMS-R; Wechsler, 1987) was a prime candidate 
for CN methods because it employed 50 cases at 
alternating age groups (e.g., 20-24, 30-34, 40-
44) rather than across the entire normative age 
range. Smoothing methods across groups were 
essential for the WMS-R. Other applications include 
tests published by Psychological Assessment 
Resources (e.g., The Pin Test, Satz, 1989; Wide 
Range Achievement Test, Fourth Edition, Wilkenson 
& Robertson, 2006). Additionally, extensive use of 
CN methods was applied to the nonverbal cognitive 
battery, the Leiter International Performance 
Scale—Revised (Roid & Miller, 1997) and its recent 
3rd edition (Roid, Miller, Koch, & Pomplun, 2013). 
More recently, an Excel version of BIGNORM was 
used for various scores and grade-level norms 
for the Wide Range Achievement Test—Progress 
Monitoring Version (Roid & Ledbetter, 2006). 

Although preliminary analyses of score distributions 
were analyzed by CN methods for WISC-III (Wechsler, 
1991), conventional graphic and hand-smoothing 
methods were employed for the final tables. Similar 
preliminary methods were used for the norming of 
the Stanford-Binet Intelligence Scales, Fifth Edition 
(SB5; Roid, 2003), and polynomial regression 
methods were used in the derivation of SB5 age 
equivalents from age-level mean scores. CN methods 
were used for the recent Nonverbal Stroop Card 
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Sorting Test (NSCST, Koch & Roid, 2012). Also, the 
Canadian Supplement for the WISC-III (Wechsler, 
1996; Roid & Worrall, 1997) employed CN methods 
in the derivation of the actual norm tables. Several 
tests published by ProEd of Austin, Texas, (e.g., 
Test of Silent Contextual Reading Fluency, TOSCRF, 
Hammill, Wiederholt, & Allen, 2006; Test of 
Memory And Learning, 2nd Edition, TOMAL2, by 
Reynolds & Voress, 2007) have used an adapted 
version of the JSKEW program to facilitate the 
calculation of norm tables. Table 4 and the Figure 
included show the use of the JSKEW program 
for the Merrill-Palmer Scales of Development—
Revised Edition (Roid & Sampers, 2004).

Table and Figure 4: Continuous Norming Statistics 
for the Merrill-Palmer Developmental Scales—
Revised (MP-R; Roid & Sampers, 2004), Swedish 
Version (Svensson, 2010): Four moments of 
the age-group distributions for the Cognitive 
score (RSCOG) and curve-fit regression using 
age as a predictor for continuous norming.

Center 
of Age

Group 
N-size Mean Standard 

Deviation Kurtosis Skewness

19 7 44.71 1.25 1.49 .74

22 5 47.20 3.96 3.50 1.80
25 16 55.44 6.47 .74 .17
28 20 61.90 7.83 .79 .27
31 19 69.47 4.60 1.13 .23
34 17 73.59 5.33 .42 1.00
37 17 79.24 6.49 .88 1.01
40 14 82.00 8.25 .27 .35
43 19 84.89 6.93 1.19 .24
46 29 87.21 7.24 .65 .29
49 22 88.09 7.46 .68 .34
52 18 92.00 6.39 .00 .37
55 13 94.69 5.68 .42 .06
58 16 95.88 6.62 .73 1.17
61 10 102.10 3.25 .05 .38
64 13 103.00 4.02 1.00 .66
67 19 106.16 2.91 3.20 1.69
70 21 106.76 1.87 .02 .69
73 17 107.12 1.87 1.14 .07
76 11 108.18 2.40 .78 .84

Tips for Developers of Local Norms
 Good planning and “gearing up” with appropriate 
computer software are keys to successful 
development of local norms for tests. First, planners 
need to develop a “stratified random sampling plan” 
to collect representative examinees in the most 
practical and efficient way. Typical strata in such plans 
include age or grade-in-school, gender, ethnicity/
race, and some measure of socio-economic status. 
In education, sampling may be done by classroom, 
schools, or even school districts; hence the strata 
may be location, size or enrollment, percentage of 
free lunch services, rural/urban, etc. To collect a 
representative sample, the percentages of examinees 
in each strata of the sampling plan must match 
the characteristics found locally. This means that 
planners much find demographic studies of their 
location to determine the “target” percentages. 

 Secondly, local planners must contract with someone 
(or find a qualified person locally) that can complete 
the statistical studies and programming necessary 
to implement the methods described previously in 
this report. References and copies of software for 
CN can be obtained by contacting Dr. Roid through 
the publisher (Stoelting Company, 620 Wheat 
Lane, Wood Dale, IL 60191, 1-800-860-9775).
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Summary and Future Directions
In summary, CN methods are a family of computer-
based procedures for analyzing, smoothing, 
and modeling test score distributions, and then 
converting the percentiles of these distributions 
into various derived scores such as T-scores, IQs, 
etc (see Table 1). Three general procedures were 
presented for analyzing normative data from a series 
of demographic subgroups (e.g., age- or grade-
level groups) of a representative sample. The first 
procedure employed polynomial regression to fit 
the progression of means, standard deviations, 
and other statistics, for purposes of estimating 
smoothed parameters used later to derive normative 
scores. The second procedure applied statistical 
smoothing techniques to the raw-score frequencies 
of test scores. And, the final procedure, estimated 
the four moments of the score distributions in 
each demographic subgroup (means, standard 
deviations, skewness, and kurtosis) to reproduce 
the score distribution for purposes of deriving 
percentiles and other normative scores for each 
group. Several examples were presented of the 
wide application of these procedures “behind the 
scenes” of many significant test development 
projects since 1983. Little published material has 
yet to be released or collected in one publication, 
however, and, therefore, most professionals remain 
unaware of the potential of the CN methods. 

There are potentially many more procedures and 
approaches to smoothing and deriving norms for 
tests that can be applied to test scores (Kolen, 1991; 

Karian & Dudewicz, 2000) that were not included in 
this study that have not yet been widely distributed 
to test developers. Kolen (1991), for example, 
suggested the use of log-linear methods (maximum 
likelihood) of estimation. Also, new technologies 
of scale development (Embretson & Hershberger, 
1999; Roid & Woodcock, 2000) are emerging 
through the further development of item response 
theory (Lord, 1980; Rasch, 1980) that provide 
“continuous scaling” across groups, and, thus, 
provide an alternative to early statistical methods 
of CN. Statisticians such as Karian and Dudewicz 
(2000) have recently showed increased interest in 
the fitting of distributions and they suggest methods 
such as the generalized lambda family of distributions 
(Ramberg & Schmeiser, 1974) and generalized 
bootstrap methods. Such methods have not seen wide 
application in the test industry at this point in time.

Footnote 1

This Appendix is a revision and augmentation of 
previous papers presented at the National Council 
on Measurement in Education, San Francisco, 
March, 1992, at the annual meetings of the American 
Psychological Association (APA), Toronto, Canada, 
August, 2003, and APA, San Diego, August, 2010.

Contact Dr. Roid through the publisher, Stoelting 
Company, 620 Wheat Lane, Wood Dale, IL 60191, 
1-800-860-9775 for more information about the 
availability of the computer programs described here.



292 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

 

O 
Appendix

The authors and publisher acknowledge the following 
individuals for their support and diligent efforts during 
the Standardization of the Leiter-3. The Standardization 
of the Leiter-3 could not have been accomplished 
without their assistance, as well as the over 1600 
parents, who donated their time to participate in the 
norming process.

To each of you, our deepest thanks for a job well done!

Western Personnel 
Field Researchers: Patty Albee, Laura Allen, 
Neela Ball, Andrew Barram, Angie Blanchard, Luz 
Martha Callum, Janet, Campbell, Dylan Carelli, 
Wendy Carey, Julie Cogar, Sarah Gaines, Marlene 
Hope Gomez, Joann Hackney, Terry Hall, Dee 
Haselhuhn, Laine Holbrook, Janet Hose, Erin 
Kinsey, David McGee-Williams, Joely Neptune, 
Catherine Newton, Sarah Novotny, Xochitl Oriz, 
Donna Roid, Gale Roid, Linda Simon, Lisa Swenson, 
Amanda Vargo, Terrence Wager, Brittney Waugh.

Midwestern Personnel 
Field Researchers: Tom Alcock, Nicole Billings, 
Marcia Ciffone, Brandon Crow, Jennifer Falbo-Negron, 
Marian Gandy, Katy Genseke, Kirsten Gerber, Cynthia 
Hutmacher, Brad Kacsh, Kerry Kendall, Dave Madsen, 
Eva Markham, Jamie Martin, Belva Miles, Jennifer 
Miranda, Courtney Otterby, Roger Robledo, Kathy 
Rocus, Timothy Sterzik, Shannon Swank, Rockeye 
Wilson.

Southern Personnel 
Field Researchers: Bonnie Aberson, Alliete Alfano, 
Susan Andrews, Edwardo Armenteros, Adrienne 
Avallone, Cary Ballesteros, Rosalind Ballew, Lynell 
Beierschmitt, Melissa Blasingame, Jennifer Bushnell, 
Carolina Correa, Gabriela Dahlin, Sara Dekmar, Barry 
Dewlen, Carol Dietz, Dave Ettelson, Sherri Fairchild, 
Debra Falk, Charles Fusca, Cara Giampoli, Gisela 
Gonzalez, Britney Gooden, Kelly Grabosky, Linda 
Guttman, Jessica Hernandez, Elizabeth Jackson, 
Joe Jackson, Linda Jackson, Sarah Jordan, Melissa 
Joyner, Bethany Lee, Ceceile Lindo, Claire Miller, david 
Nelson, Maria Priede, Carmen Reid, Robert Rochford, 
Carole Samango-Sprouse, Edna Sanchez, David 
Slaughter, Nan Throneberry, Jill Welsh, Tyla Williams, 
Sigrid Wiltz, Barbara Young.

Northeastern Personnel 
Field Researchers: Loraine Alderman, Caroline 
Boettcher, Kimberly Conway, Rachael Felsenfeld, 
Michelle Marcera, Barbara Rosenburg, Helen Stayna, 
Melinda Warner.

An additional thank you and special mention is owed 
to the following top examiners in their regions:

Loraine Alderman in the Northeast

Nan Throneberry in the South

Dee Haselhuhn and Angie Blanchard in the West

Cynthia Hutmacher and Eva Markham in the Midwest

Acknowledgments 



293Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Achenbach, T. M. (2000). Achenbach system 
of empirically based assessment.
Burlington, VT: ASEBA.

AERA/APA/NCME:American Educational Research 
Association, American Psychological 
Association, and National Council on 
Measurement in Education (1999). 
Standards for educational and psychological 
testing. Washington, DC: Author.

Albert, M.L. (1973). A simple test of visual 
neglect. Neurology, 23, 658-664.

Aldenderfer, M. S., & Blashfield, R. K. (1984). 
Cluster analysis. Newbury Park, CA: Sage.

American Academy of Pediatrics. (2000). Clinical 
practice guideline: Diagnosis and evaluation 
of children with attention-deficit/hyperactivity 
disorder. Pediatrics, 105, 1158–1170.

American Educational Research Association (AERA), 
American Psychological Association (APA), 
& National Council on Measurement in 
Education (NCME) (1999). Standards 
for educational and psychological 
testing. Washington, DC: APA.

American Psychiatric Association (2000).
Diagnostic and statistical manual of mental 
disorders (DSM-IVTR)(4th ed.) (Text 
Revision). Washington, DC: Author.

American Psychiatric Association (1994).
Diagnostic and Statistical Manual of 
Mental Disorders—Fourth Edition 
(DSM-IV). Washington, DC: APA.

American Psychological Association (2002). 
Ethical principles of psychologists 
and code of conduct. American 
Psychologist, 57, 1060-1073.

Angoff, W. H. (1984). Scales, norms and 
equivalent scores. Princeton, NJ: ETS.

Angoff, W. H., & Robertson, G. J. (1987). A procedure 
for standardizing individually administered 
tests normed by age or grade level. Applied 
PsychologicalMeasurement, -11, 1, 33-46.

Arbuckle, J.L. (1994). AMOS Version 3.51 manual. 
Chicago, IL: SmallWaters Corporation.
Archibald, Y.M., Wepman, J.M., & Jones, L.V. 
(1967). Performance on nonverbal cognitive 
tests followingunilateral cortical injury to 
the right and left hemisphere. Journal of 
Nervous and Mental Dis- ease, 145, 25-36.

Ardila, A., Rosselli, M., & Puente, A.E. (1994). 
Neuropsychological evaluation of the 
Spanish speaker. New York: Plenum Press.

Armenteros, A.C. & Raid, G.H.(1996).  
Nonverbal abilities of Hispanic and 
speech-impaired pre- schoolers. Paper 
presented at the meetings of the American 
Psychological Association, Toronto, August.

Army Individual Test Battery (1944). U.S. Army.

Bagnato, S.J., Neisworth, J.T., & Munson, S.M. 
(1989). Linking developmental assessment 
and early intervention: Curriculum-based 
prescriptions. Rockville, MD: Aspen.

Baddeley, A. D. (1986). Working memory.
Oxford: Clarendon Press.

Bagnato, S. J. Neiswort, J. T., & Munson, S. M. 
(1989). Linking developmental assessment 
and early intervention. Rockville, MD: Aspen.

Banken, J.A. (1985). Clinical utility of considering 
digits forward and digits backward as 
separate components of the Wechsler 
Adult Intelligence Scale- Revised. Journal 
of Clinical Psychology, 41, 686-691.

Bannatyne, A. (1974). Diagnosis: A note on 
recategorization of the WISC scaled scores. 
Journal of Learning Disabilities, 7, 2.

Barkley, R. A. (1990). Attention deficit hyperactivity 
disorder: A handbook for diagnosis and 
treatment. New York: Guilford Press.

Baroff, G. S. (1986). Mental retardation: 
Nature, cause, and management, 
(2nd Ed.). New York; Hemisphere.

References



294 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Bay, S. M. (1996). An exploratory factor 
analysis of the Leiter-R. Unpublished 
doctoral dissertation, George Fox 
University, Newberg, Oregon.

Beard, R.M. (1965). The structure of perception: 
A factorial study. British Journal of 
Educational Psychology, 35, 210-221.

Berg, E.A. (1948). A simple objective treatment for 
measuring flexibility in thinking. Journal 
of General Psychology, 39, 15-22.

Black, F.W. (1986). Digit repetition in brain- damaged 
adults: Clinical and theoretical implications. 
Journal of Clinical Psychology, 42, 770-782.

Bishop, S. L., Richler, J., & Lord, C. (2006). 
Association between restricted and repetitive 
behaviors and nonverbal IQ in children with 
ASD. Child Neuropsychology, 12, 247-267.

Bond, T. G., & Fox, C. M. (2007). Applying the Rasch 
model 2nd Ed., Mahwah, NJ: Erlbaum.

Bornstein, R.A., & Chelune, G.J. (1988). 
Factor structure of the Wechsler 
Memory Scale-Revised. The Clinical 
Neuropsychologist, 2, 107-115.

Bos, J. S. (1995). Factor structure of the field 
edition of the Leiter International 
Performance Scale—Revised. Unpublished 
doctoral dissertation, George Fox 
University, Newberg, Oregon.

Bracken, B. A., & McCallum, R. S. (1998). 
The Universal Nonverbal Intelligence 
Test. Itasca, IL: Riverside.

Bromley, D.B. (1953). Primitive forms of 
response to the Matrices Test. Journal 
of Mental Science, 99, 374-393.

Bronfenbrenner, U. (1986). Ecology of the family 
as a context for human development. 
Developmental Psychology, 22, 723-742.

Bruininks, R.H. (1978). Bruininks-Oseretsky 
Test of Motor Proficiency. Circle Pines, 
MN: American Guidance Service.

Budoff, M. (1970). Learning potential: 
Assessing ability to reason in the 
educable mentally retarded. Acta 
Paedopsychiatrica, 37, 293-309.

Budoff, M. (1975). Measuring learning potential: An 
alternative to traditional intelligence test. In 
G.R. Gredler (Ed.), Ethical and legal factors 
in the practice of school psychology. (pp. 
75- 89). Philadelphia, PA: Temple University.

Buss, A.H., & Plomin, R. (1984). Temperament: 
Early developing personality 
traits. Hillsdale, NJ: Erlbaum.

Butter, E. M., Mulick, J. A., & Metz, B. (2006). 
Eight case reports of learning recovery 
in children with pervasive developmental 
disorders after early intervention. 
Behavioral Interventions, 21, 227–243.

Campbell, D.T. (1996). Unresolved issues 
in measurement validity: An 
autobiographical overview. Psychological 
Assessment, 8, 363-368.

Campbell, D. T., & Fiske, D. W. (1959). 
Convergent and discriminant validation 
by the multitrait-multimethod matrix. 
Psychological Bulletin, 56, 81–105.

Campbell, D.C., & Oxbury, J.M. (1976). 
Recovery from unilateral visuospatial 
neglect. Cortex, 12, 303-312. Caine, 
E.D., Elbert, M.H., & Weingartner, H. 
(1977). An outline for the analysis of 
dementia. Neurology, 23, 1097-1092.

Carr, J. (2005). Stability and change in cognitive 
ability over the life span: A comparison 
of populations with and without Down’s 
syndrome. Journal of Intellectual 
Disability Research, 49(12), 915–928.

Carroll, J. B. (1993). Human cognitive abilities: A 
survey of factor-analytic studies. Cambridge; 
New York: Cambridge University Press.

Cattell, R. B. (1943). The measurement of intelligence. 
Psychological Bulletin, 40, 153-193.



295Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Cattell, R. B. (1971). Abilities: Their structure, growth, 
and action. Boston: Houghton- Mifflin.

CDC (Centers for Disease Control) (2007a). Press 
Release: CDC Releases New Data on 
Autism Spectrum Disorders (ASDs) 
from Multiple Communities in the 
United States. Atlanta, GA: Author

CDC (Centers for Disease Control) (2007b).
Autism prevalence.Retrieved September 
6, 2007, from the Centers for Disease 
Control Web site: http://www.cdc.gov/od/
oc/media/pressrel/2007/r070208.htm

Chen, W. (1994). Diagnostic accuracy of the 
Child Behavior Checklist scales for 
Attention Deficit Hyperactivity Disorder: 
A receiver-operating characteristic 
analysis. Journal of Consulting and 
Clinical Psychology, 62(5), 1017-1025.

Christensen, A.L. (1979). Luria’s 
neuropsychological investigation 
(2nd ed.). Copenhagen: Munksgaard.

Cohen, J. (1988). Statistical power analysis 
for the behavioral sciences (2nd 
ed.). Mahwah, NJ: Erlbaum.

Colombo, A., DeRenzi, E., & Faglioni, P. (1976). 
The occurrence of visual neglect 
in patients with unilateral cerebral 
disease. Cortex, 12, 221-231.

Colonna, A., & Faglioni, P. (1966). The performance 
of hemisphere- damaged patients on spatial 
intelligence tests. Cortex, 2, 293-307.

Connors, C. (1989). Manual for revised 
Conner’s Rating Scales. Toronto, 
Canada: Multi-Health Systems, Inc.

Cope, R. T., & Kolen, M. J. (1990). A study of 
methods for estimating distributions of test 
scores. ACT Research Report 90-5. Iowa 
City, IA: American College Testing Program.

Costa, L.D., Vaughan, H.G., Jr., Horwitz, M., & 
Ritter, W. (1969). Patterns of behavioral 
deficit associated with visual spatial 
neglect. Cortex, 5, 242-263.

Costa, L.D. (1975). The relation of 
visuospatial dysfunction to digitspan 
performance in patients with cerebral 
lesions. Cortex, 11, 31-36.

Cronbach, L.J.(1951).Coefficientalphaand 
the internal structure oftests.
Psychometrika, 16, 297-334.

Cureton, E. E., & Tukey, J. W. (1951). Smoothing 
frequency distributions, equating 
tests, and preparing norms. American 
Psychologist, 6, 404 (Abstract).

Dana, R.H. (1993). Multicultural assessment 
per- spectives for professional 
psychology. Boston: Allyn & Bacon.

Dana, R. H. (2005). Multicultural assessment 
(2nd ed.). Mahwah, NJ: Erlbaum.

Davis, F.B. ( 1959). Interpretation of differences 
among averages and individual 
test scores. Journal of Educational 
Psychology, 50, 162-170.

Dee, H.L. (1970). Visuoconstructive and 
visuoperceptive deficit in patients 
with unilateral cerebral lesions. 
Neuropsychologia, 8, 305-314.

Denes, F., Semenza, C., & Stoppa, E. (1978). Selective 
improvement by unilateral brain-damaged 
patients on Raven Coloured Progressive 
Matrices. Neuropsychologia, 16, 749-752.

Diller, L., Ben-Yishay, Y., & Gerstman, L.J. (1974). 
Studies in cognition and rehabilitation in 
hemiplegia (Rehabilitation Monograph No. 
50). New York: New York University Medical 
Center Institute of Rehabilitation Medicine.

Doherty, V., & Roid, G.H. (1992). Scaled Curriculum 
Achievement Levels Evaluation (SCALE) 
test manual. Los Angeles: Western 
Psychological Services (WPS).



296 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Donders, J. (1993). Memory functioning after 
traumatic brain injury in children. 
Brain Injury, 7, 431-437.

Donders, J. (1994). Academic placement after 
traumatic brain injury. Journal of 
School Psychology, 32, 53-65.

Donders, J., & Kuldanek, S. (In press). Traumatic 
Brain Injury. In R.T. Ammerman & J.V. 
Campo (Eds.), Handbook of Pediatric 
Psychology and Psychiatry. Needham 
Heights, MA: Allyn & Bacon.

Douglas, V. (1988). Cognitive deficits in children 
with attention deficit disorder with 
hyperactivity. In L. Bloomingdale & J. 
Sergeant (Eds.), Attention deficit disorders: 
Criteria, cognition and intervention (65-
82). New York: PergamonPress.

Dunn, L. M., & Dunn, L. M. (1997). Peabody 
Picture Vocabulary Test—Third Edition. 
Circle Pines, MN: American Guidance 
Service/Pearson Assessments.

Dunn, L. M., Dunn, L. M., & NFER-Nelson (1997). 
British Picture VocabularyScale—Second 
Edition. London, UK:NFER-Nelson.

Elliot, C.D. (1990). Differential Ability Scales: 
Introductory and technical handbook. San 
Antonio, TX: The PsychologicalCorporation.

Elliott, C.D. (2008). Differential Ability Scales—
Second Edition (DAS-II). San Antonio, TX: 
Pearson/The Psychological Corporation.

Embretson, S.E. (1996). The new rules 
of measurement. Psychological 
Assessment, 8, 341-349.

Farr, S.P., Greene, R.L., & Fisher-White, S. (1986). 
Disease process, onset, and course and 
their relationship to neuropsychological 
performance. In S.B. Filskov & T.J. Boll 
(Eds.), Handbook of clinical neuropsychology 
(Vol. 2). New York: John Wiley & Sons.

Farrant, B. M., Fletcher, J., & Maybery, M. T. 
(2006). Specific language impairment, 
theory of mind, and visual perspective 
taking: Evidence for simulation theory 
and the developmental role of language. 
Child Development, 77(6), 1842–1853.

Feuerstein, R., Rand, Y., & Hoffman, M. D. (1979). The 
dynamic assessment of retarded performers: 
The Learning Potential Assessment Device.
Baltimore, MD: University Park Press.

Flanagan, D, & Harrison, P. (Eds.) (2012).
Contemporary intellectual 
assessment. New York: Guilford.

Flanagan, D. P., & Ortiz, S. O. (2001).Essentials of 
cross-battery assessment. New York: Wiley.

Flanagan, D. P., Ortiz, S. O., & Alfonso, V. C. (2013). 
Essentials of cross-battery assessment. 
(3rd Ed.), New York, NY: Wiley.

Flemmer, D. D., & Roid, G. H. (1997). Nonverbal 
intellectual assessment of Hispanic 
and speech-impaired adolescents. 
Psychological Reports, 80, 1115–1122.

Flowers, J.H., Dutrch, S.(1976) The use of 
visual and name cues in scanning and 
classifying colors. Memory & Cognition, 
4, 384-390.doi: 10.3758/BF03213194

Flynn, J.R. (1985). Wechsler intelligence tests: 
Do we really have a criterion of mental 
retardation? American Journal of 
Mental Deficiency, 90, 236-244.

Flynn, J. R. (1987). Massive IQ gains in 14 
nations: What IQ tests really measure. 
Psychological Bulletin, 101, 171–191.

Gardner, H. (1983). Frames of mind: The 
theory of multiple intelligences. 
New York: Basic Books.

Glaser, R. (1981). The future of testing: 
A research agenda for cognitive 
psychology and psychometrics. 
American Psychologist, 36, 923-936.



297Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Glenn, S., & Cunningham, C. (2005).Performance 
of young people with Down syndrome 
on the Leiter-R and British Picture 
Vocabulary Scales. Journal of Intellectual 
Disability Research, 49 (4), 239–244.

Glutting, J.J., & McDermott, P.A. (1990). 
Childhood learning potential as an 
alternative to traditional ability measures. 
Psychological Assessment, 2, 398-403.

Goldberg, L.R. (1990). An alternative description 
of personality: The big- five factor 
structure. Journal of Personality and 
Social Psychology, 59, 1216-1229.

Golden, C. J. (1976). The diagnosis of brain 
damage by the Stroop test. Journal of 
Clinical Psychology, 32, 654-658.

Golden, C. J., Freshwater, S. M., & Golden, 
Z. (2003). Stroop Color and Word 
Test, Children Version for Ages 5-14. 
Wood Dale, IL: Stoelting Co.

Goldstein, G., Johnson, C.R., & Minshew, N.J. 
(2001). Attentional processes in autism. 
Journal of Autism and Developmental 
Disorders, 31, 433 – 440.

Gordon, M. (1983). The Gordon Diagnostic 
System. New York: Gordon Systems.

Gorsuch, R. L. (1983). The theory of continuous 
norming. Paper presented at the 
meetings of the American Psychological 
Association, Anaheim, CA, August.

Gorsuch, R. L. (2005). The continuous parameter 
estimation model: Expandingthe 
standard statistical program. Journal 
of the Science Faculty of Chiang 
Mai University, 32(1), 11-21.

Gorsuch, R. L., Hennighan, R. P., & Bernard, C. 
(1972). Locus of control: An example of 
dangers in using children’s scales with 
children. Child Development, 43, 579-590.

Golden, C.(1978).The Stroop Color and Word 
Test.Chicago, IL: Stoelting Company.

Goldstein, F.C., & Levin, H.S. (1984). Intellectual 
and academic outcome following 
closed head injury in children 
and adolescents. Developmental 
Neuropsychology, 1, 195-214.

Gorsuch, R. L. (1983). The theory of continuous 
norming. Paper presented at the 
meetings of the American Psychological 
Association, Anaheim, CA, August.

Gottschaldt, K. (1928). Hidden Figures Test. In 
G.A. Talland (Ed.), Deranged memory 
(1965). New York: AcademicPress.

Gould, S.J. (1981). The mismeasure of 
man. New York: W.W. Norton.

Graham, J. W., Taylor, B. J., & Cumsille, P. E. 
(2001).In L. Collins & A. Sayer (Eds.), 
New methods for the analysis of 
change. (pp. 335-353) Washington, DC: 
American Psychological Association.

Grant, G., Raid, G.H., & Fallow, G. ( 1996). 
Fairness of intellectual assessment for 
children with speech impairments. Paper 
presented at the meetings of the Western 
Psychological Association, San Jose, April.

Gregory, R.J. (1996). Psychological Testing 
(2nd Ed.). Boston: Allyn & Bacon.

Gregory, R. J. (2007). Psychological testing (5th 
Ed.). Boston, MA: Allyn & Bacon.

Gridley, B., Bos, J., & Roid, G.H. (1996). Confirmatory 
factor analysis of non- verbal cognitive 
measures. Paper presented at the 
meetings of the American Psychological 
Association, Toronto, August.

Grohal, J. M. (2009). Update: DSM-V major 
changes. Retrieved from www.
Psychcentral.org, November 13, 2009.

Guay, R., McDaniel, E., & Angelo, S.(1978). 
Analytic factor confounding spatial 
ability measurement. Paper presented at 
the annual convention of the American 
Psychological Association, Toronto, Canada.



298 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Guilford, J. P., & Fruchter, B. (1978). Fundamental 
statistics in psychology and education. 
New York, NY: McGraw-Hill.

Gulliksen, H. (1950). Theory of mental 
tests. New York: Wiley.

Gustafsson, J. E. (1984). A unifying model for 
the structure of intellectual abilities.
Intelligence, 8, 179–203.

Hambleton, R. K., & Swaminathan, H. (1985). 
Item response theory: Principles and 
applications. Boston, MA: Kluwer-Nijhoff.

Hammill, D. D., Wiederholt, J. L., & Allen, E. 
A. (2006). Test of Silent Contextual 
Reading Fluency, TOSCRF, Examiner’s 
manual. Austin, TX: ProEd Inc.

Hanfmann, E. (1953). Kasinin-Hanfmann Concept 
Formation Test. Wood Dale, IL: Stoelting Co.

Happe, F., & Frith, U. (2006). The weak 
coherence account: Detail-focused 
cognitive style in autism spectrum 
disorders. Journal of Autism and 
Developmental Disorders, 36(1), 5-25.

Harcourt Assessment (1995). Stanford Achievement 
Tests (SAT). San Antonio, TX:Author.

Head, J. J. (1996). Assessment of nonverbal 
cognitive processes in children with 
attention deficit hyperactivity disorder. 
Unpublished doctoral dissertation, George 
Fox University, Newberg, Oregon.

Hill, I. D. (1976). Normal-Johnson and 
Johnson-Normal transformations. 
Applied Statistics, 45, 183-190.

Hill, I. D., Hill, R., & Holder, R. L. (1976). Algorithm 
AS 99: Fitting Johnson curves by moments. 
Applied Statistics, 45, 171-182.

Holland, P., & Wainer, H. (Eds.) (1993). 
Differential item functioning. 
Mahwah, NJ: Routledge/Erlbaum.

Hooper, H.E. (1958, 1983). Hooper Visual 
Organization Test. Los Angeles, CA: 
Western Psychological Services.

Hooper, V. S., Hatton, D. D., Baranek, G. T., 
Roberts, J. P., & Bailey, D. (2000). 
Nonverbal assessment of IQ, attention, 
and memory abilities in children 
with Fragile-X syndrome using the 
Leiter-R. Journal of Psychoeducational 
Assessment, 18, 255-267.

Hooper, V. S., & Bell, S. M. (2006). Concurrent 
validity of the UNIT and Leiter-R. Psychology 
in the Schools, 43(2), 143–148.

Horn, J. L. (1985). Remodeling old models 
of intelligence. In B. B. Wolman 
(Ed.), Handbook of Intelligence (pp. 
267– 300). New York: Wiley.

Horn, J. L. (1994). Theory of fluid and crystallized 
intelligence. In R. J. Sternberg (Ed.), 
Encyclopedia of human intelligence (pp. 
443–451). New York: Macmillan.

Horn, J. L., & Cattell, R. B. (1966). Refinement 
and test of the theory of fluid and 
crystallized general intelligences. Journal of 
Educational Psychology, 57, 253–270.

Horst, D. P., Tallmadge, G. K., & Wood, C. T. (1975). 
A practical guide to measuring project 
impact on student achievement. Washington, 
DC: U.S. Department of Education.

IDEA (2004). Individuals with Disabilities 
Education Improvement Act Public Law 
No. 108-446, §632, 118 Stat. 2744.

Jensen, A.R. (1980). Bias in mental testing.
New York: The Free Press.

Jensen, A.R., & Rohwer, W.D. (1966). The 
Stroop Color-Word Test: A review.
Acts Psychologica, 25, 36-93.

Johnson, N. L. (1949). Systems of frequency 
curves generated by methods of 
translation. Biometrika, 36, 149-176.



299Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Johnson, N. L., Kotz, S., & Balakrishnan, N. (1995). 
Continuous univariate distributions 
(Vols. 1 & 2). New York:Wiley.

Joreskog, K. G., & Sorbom, D. (1999). 
LISREL 8: User’s reference guide. 
Chicago: Scientific Software.

Joseph, R. M., Tager-Flusberg, H., & Lord, C. 
(2002). Cognitive profiles and social- 
communicative functioning in children with 
autism spectrum disorder. Journal of Child 
Psychology and Psychiatry, 43 (6), 807-821.

Kamphaus, R. W. (2001). Clinical assessment 
of child and adolescent intelligence 
(2nd ed.). Boston: Allyn & Bacon.

Karian, Z. A., & Dudewicz, E. J. (2000). 
Fitting statistical distributions: The 
generalized Lambda distribution 
and generalized bootstrap methods. 
Boca Raton, FL: CRC Press.

Kaszniak, A.W., Garron, D.C., & Fox, J.H. ( 1979). 
Dif- ferential effects of age and cerebral 
atrophy upon span of immediate recall and 
paired- associate learning in older patients 
suspected of dementia. Cortex, 15, 285-295.

Kaufman, A.S. (1979). Intelligent testing with 
the WISC-R. New York:Wiley.

Kaufman, A.S. (1990).Assessing adolescent and 
adult intelligence. Boston: Allyn & Bacon.

Kaufman, A. S. (1994). Intelligent testing with 
the WISC-III. New York: Wiley.

Kaufman, A. S., & Kaufman, N. (1993). Kaufman 
Adult Intelligence Test (KAIT). Circle 
Pines, MN: American Guidance 
Service/Pearson Assessment.

Kaufman, A. S., & Lichtenberger, E. O. 
(1999). Essentials of WAIS-III 
assessment. New York: Wiley.

Kessler, R.C., Chiu, W.T., Demler, O., & Walters, 
E.E (2005). Prevalence, severity, and 
comorbidity of twelve month DSM-IV 
disorders in the National Comorbidity 
Survey Replication (NCS-R). Archives of 
General Psychiatry, 62(6), 617-627.

Koch, C. (2003). Self-monitoring, need for cognition, 
and the Stroop effect: A preliminary study. 
Perceptual & Motor Skills, 96, 212-214.

Koch, C., & Kubovy, M.(1996, June).Interferenceis a 
color-color Stroop task. Poster presented at 
the Eight Annual Convention of the American 
Psychological Society, San Francisco, CA.

Koehn, R. D. (1998). WISC-III and Leiter-R 
assessments of intellectual abilities in 
Hispanic-American children with English- 
as-a-second language. Unpublished 
doctoral dissertation, George Fox 
University, Newberg, Oregon.

Kolen, M. J. (1983). Effectiveness of analytic 
smoothing in equipercentile equating. 
ACT Technical Bulletin No. 41. Iowa City, 
IA: American College Testing Program.

Kolen, M. J. (1991). Smoothing methods for 
estimating test score distributions. Journal 
of Educational Measurement, 28, 257-282.

Krishnakumar, A., & Black, M. (2001). Estimating 
cognitive growth curves from environmental 
risk factors: Mediating the role of parenting 
and child factors. In L. Collins & A. Sayer 
(Eds.), New methods for the analysis of 
change. (pp. 414-415) Washington, DC: 
American Psychological Association.

Kuschner, E. S., Bennetto, L., & Yost, K. (2007).

Patterns of nonverbal cognitive functioning in 
young children with autism spectrum 
disorders. Journal of Autism and 
Developmental Disorders, 37 (5), 795-807.

Larson, G.E., Merritt, C.R., & Williams, S.E. 
(1988). Information processing and 
intelligence: Some implications of task 
complexity. Intelligence, 12, 131- 147.

Larson, G.E., & Saccuzzo, D.P. (1989). Cognitive 
correlates of general intelligence: Toward a 
process theory of g. Intelligence, 13, 5-31.

Lawshe, C. H. (1975). A quantitative approach 
to content validity. Personnel 
Psychology, 28, 563-575.



300 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Leininger, B.E., Gramling, S.E., & Farrell, A.D. (1990). 
Neuropsychological deficits in symptomatic 
minor head injury patients after concussion 
and mild concussion. Journal of Neurology, 
Neurosurgery, and Psychiatry, 53, 293-296.

Leiter, R. G. (1938). A comparative study of the 
general intelligence of Caucasian and 
Asian children as measured by the 
Leiter International Performance Scale. 
Unpublished doctoral dissertation, University 
of Southern California, Los Angeles, CA.

Leiter, R. G. (1966). Development of the Leiter 
International Performance Scale. 
Unpublished audio tape by Thomas K. 
Fagan, School Psychology Program, 
University of Memphis, TN. (Available from 
Stoelting Company, Wood Dale, IL).

Leiter, R.G. (1979). Instruction manual for 
the Leiter International Performance 
Scale. Wood Dale, IL: Stoelting Co.

Leslie, L., & Caldwell, J. (2001). Qualitative 
Reading Inventory—3 (QRI-3). New 
York: Addison-Wesley Longman.

Levine, M. N. (1982). Leiter International Performance 
Scale: A handbook. Los Angeles, CA: WPS.

Lezak, M. D. (1995). Neuropsychological assessment. 
(3rd Ed.). New York: Oxford University Press.

Llabre, M.M. (1984). Standard Progressive 
Matrices. In D.J. Keyser & R.C. Sweetland 
(Eds.), Test critiques (Vol. I). Kansas 
City, MO: Test Corporation ofAmerica.

Lincacre, J.M., & Wright, B.D. (1990). The many- 
faceted Rasch model FACETS computer 
program manual. Chicago: MESA Press

Linacre, J.M., & Wright, B.D. (1994). FACETS: 
Many- facet Raschanalysis. Chicago, IL: 
University of Chicago MESAPress.

Lincacre, J.M., & Wright, B.D. (2000). WINSTEPS 
v. 3.00: Rasch item analysis computer 
program manual. Chicago: MESA Press.

Liss, M., Fein, D., Allen, D., Dunn, M., Feinstein, 
C., Morris, R., Waterhouse, L., & 
Rapin, I. (2001). Executive functioning 
in high- functioning children with 
autism. Journal of Child Psychology 
and Psychiatry, 42, (2), 261-270.

Lohman, D.F. (1993). Teaching and testing to 
develop fluid abilities. Educational 
Researcher, October, 1993, 12-23.

Lopuck, L. (1996). Designing Multimedia: A visual 
guide to multimedia and online graphic 
design. Berkeley, CA.: Peachpit Press.

Lord, F.M. (1980). Applications of item 
response theory to practical testing 
problems. Hillsdale, NJ: Erlbaum.

Lord, C., Risi, S., Lambrecht, L., Cook, E.H., 
Leventhal, B.L., et al. (2000). The Autism 
Diagnostic Observation Schedule-
Generic: A standard measure of social and 
communication deficits associated with the 
spectrum of autism. Journal of Autism and 
Developmental Disorders, 30, 205-223.

Lord, C., Rutter, M., DiLavore, P., & Risi, S. 
(1999). Autism Diagnostic Observation 
Schedule (ADOS) manual. Los Angeles, 
CA: Western Psychological Services.

Lord, F.M. (1980). Applications of item 
response theory to practical testing 
problems. Mahwah, NJ: Erlbaum.

Luria, A.R. (1966). Higher cortical functions 
in man. New York: Basic Books.

Lyon, G.R., & Krasnegor, N.A. (1996). Attention, 
memory and executive function. 
Baltimore, MD: Paul H. Brookes.

Madsen, D. M. (1996). Nonverbal cognitive 
growth scales. Phase II Grant 
MH52992-03, 1994-1999, Phase I, Final 
Report. Wood Dale, IL: Stoelting.



301Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Madsen, D.H., Roid, G.H., & Miller, L.J. (1996). 
Non- verbal intellectual assessment: 
Restandardization of a new measure, 
the Leiter International Performance 
Scale-Revised. Paper presented at the 
meetings of the American Psychological 
Association, Toronto, August.

Manassis, K., Tannock, R., Garland, E. J., Minde, 
K., McInnes, A., Clark, S. (2007). The 
sounds of silence: Language, cognition, 
and anxiety in selective mutism. Journal 
of the American Academy of Child & 
Adolescent Psychiatry, 46, 1187-1195.

Mantel, N., & Haenszel, W. (1959). Statistical 
aspects of the analysis of data from 
retrospective studies of disease. Journal of 
the National Cancer Institute, 22, 719-748.

Marshalek, B., Lohman, D.F., & Snow, R.E. 
(1983). The complexity continuum in 
the radex and hierarchical models of 
intelligence. Intelligence, 7, 107-128.

Massman, P.J., Delis, D.C., & Butters, N. ( 1992). The 
subcortical dysfunction model of memory 
deficits in depressions: Neuropsychological 
validation in a subgroup of patients. 
Journal of Clinical and Ex- perimental 
Neuropsychology, 14, 687-706.

Matarazzo, J. D. (1990). Psychological assessment 
versus psychological testing. American 
Psychologist, 44, 451-452.

Mather, N., & Woodcock, R. W. (2001). WJ III 
Tests of Cognitive Abilities examiner’s 
manual. Rolling Meadows, IL:Riverside.

Matson, J.L. (2007). Determining treatment 
outcome in early intervention programs 
for autism spectrum disorders: A critical 
analysis of measurement issues in 
learning based interventions. Research in 
Developmental Disabilities, 28, 207-218.

Mayes, S. D., & Calhoun, S. L. (2003). Ability 
profiles in children with autism. The 
National Autistic Society, 6, 65-80.

Mayes, S. D., & Calhoun, S. L. (2004). Influence 
of IQ and age in childhood autism: 
Lackof support for DSM-IV Asperger’s 
disorder. Journal of Developmental and 
Physical Disabilities, 3, 257-272.

McCallum, R. S., Bracken, B. A., & Wasserman, 
J. D. (2001). Essentials of nonverbal 
assessment. New York: Wiley.

McCarney, S. (1995). Manual for the ADDES-School 
and Home Versions (2nd ed.). Columbia, 
MO: Hawthorne Educational Services, Inc.

McCrae, R.R., & Costa, P.T., Jr. (1989). More 
reasons to adopt the five-factor model. 
American Psychologist, 44, 451-452.

McDermott, P. A., Fantuzzo, J. W., & Glutting, J.J. 
(1990). Just say no to subtest analysis: 
A critique on Wechsler theory and 
practice. Journal of Psychoeducational 
Assessment, 8, 290–302.

McGrew, K. S., & Flanagan, D. P. (1998). The 
intelligence test desk reference (ITDR): 
Cf- Gc cross battery assessment. 
Boston: Allyn & Bacon.

McGrew, K. S., & Woodcock, R. W. (2001). 
Woodcock-Johnson III: Technical 
Manual. Itasca, IL: Riverside.

McLellan, M.J., & Walton, M.J. (1996). Concurrent 
validation of the Leiter- R with WISC-III 
with Navajo children. Paper presented at 
the meetings of the American Psychological 
Association, Toron- to, August.

Meisels, J., & Fenicel, E. (1996). New visions for 
the developmental assessment of infants 
and young children. Developmental 
Psychology, 17, 848-850.

Mellott, M.J., & McLellan, M.J. (1996). Using 
non- verbal cognitive scales with 
Navajo children. Paper presented at the 
meetings of the Western Psychological 
Association, San Jose, April.



302 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Messer, S., & Brodzinsky, D. (1981). Three year 
stability of reflection- impulsivity in 
young adolescents. Developmental 
Psychology, 17, 848-850.

Miller, L.J. (1991). First STEP (Screening Test for 
Evaluating Preschoolers). San Antonio: 
The Psychological Corporation.

Miller, L.J., & Robinson, C. (1996). Strategies 
for meaningful assessment of infants 
and toddlers with significant physical 
and sensory disabilities. In S.J. Meisels 
& E. Fenichel (Eds.), New visions for 
developmental assessment of infants 
and young children (chapter 15). 
Washington, DC: Zero toThree.

Miller, L.J., & Roid, G.H. (1994). The T.I.M.E. Toddler 
and Infant Motor Evaluation: A standardized 
instrument. San Antonio, TX: Harcourt-
Brace/The Psychological Corporation.

Minshew, N.J., & Golstein, G. (1998). Autism 
and a disorder of complex information 
processing. Mental Retardation and 
Developmental Disabilities, 4, 129-136.

Morrow, L.A., Robin, N., Hodgson, M.J., & 
Kamis, H. (1992). Assessment of 
attention and memory efficiency in 
persons with solvent neurotoxicity. 
Neuropsychologia, 30, 911-922.

Mundy, P. & Crowson, M. (1997). Joint attention 
and early social communication: 
implications for research on intervention 
with autism. Journal of Autism and 
Developmental Disorders, 27, 653-675.

Murphy, M., & Hagerman, R. (1992). Attention 
deficit hyperactivity disorder in children: 
Diagnosis, treatment and follow up. Journal 
of PediatricHealth Care, 6(1), 2-11.

McConaughy, S. H., & Achenbach, T. M. (2004). 
Manual for the Test Observation Form 
for Ages 2–18. Burlington, VT: ASEBA.

Naglieri, J. A., & Bornstein, B. T. (2003). Intelligence 
and achievement: Just how correlated 
are they? Journal of Psychoeducational 
Assessment, 21, 244–260.

Nelson, H.E. ( 1976). A modified card 
sorting test sensitive to frontal lobe 
defects. Cortex, 12, 313-324.

Nordlund, C. B. (1998). An examination of behavior 
ratings and rater differences of ADHD 
subjects on the Leiter-R rating scales. 
Unpublished doctoral dissertation, George 
Fox University, Newberg, Oregon.

Norusis, M. J. (1990). SPSS base systemuser’s 
guide. Chicago:SPSS.

Olson, R. C. (1998). Subtypes of learning disabilities 
on a nonverbal cognitive instrument. 
Unpublished doctoral dissertation, George 
Fox University, Newberg, Oregon.

Parrino, L., Rapoport, J., Behar, D., Sceery, W., 
Ismond, D., & Bunney, W. (1983). A 
naturalistic assessment of the motor 
activity of hyperactive boys. Archives 
of General Psychiatry, 40, 681-687.

Pearson, E. S., & Hartley, H. O. (1976). Biometrika 
tables for statisticians. New York, 
NY: Cambridge University Press.

Pelham, W., Gangy, E., Greenslade, K., & Milich, 
R. (1992). Teacher ratings of DSM 
III-R symptoms for the disruptive 
behavior disorders. Journal of American 
Academy of Child and Adolescent 
Psychiatry, 31(2), 210-218.

Pennington, B. (1991). Diagnosing learning 
disorders: A neuropsychological 
framework. New York: Guilford Press.

Phinney, J.S. (1996). When we talk about American 
Ethnic Groups, what do we mean? 
American Psychologist, 51, 918-927.

Puente, A.E., & McCaffrey, R. (Eds.) (1992). 
Handbook of neuropsychological 
assessment: A biopsychosocial 
perspective. New York: Plenum Press.



303Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Quinn, D. C. (1999). Nonverbal cognitive 
performance of children with traumatic 
brain injury using the Leiter-R Tryout 
Edition. Unpublished doctoral dissertation, 
George Fox University, Newberg, OR.

Rahmani, L., Geva, N., & Rochberg, J. (1987). Issues 
in neurocognitive assessment and training. 
In E. Vakil, D. Hoofien, & Z. Groswasser 
(Eds.), Reha- bilitation of the brain injured. 
London: Freund PublishingHouse.

Ramberg, J. S., & Schmeiser, B. W. (1974). An 
approximate method for generating 
asymmetric random variables. 
Communications of the ACM, 17, 78-82.

Rasch, G. (1966). An item analysis which takes 
individual differences into account. 
British Journal of Mathematical and 
Statistical Psychology, 19, 49-57.

Rasch, G. (1980). Probabilistic models for some 
intelligence and attainment tests. Chicago, 
IL: University of Chicago Press. [Translated 
from the Danish original of 1960]

Raven, J.C. (1958). Standard progressive 
matrices. London: H.K. Lewis.

Raven, J., Raven, J. C., & Court, J. H. (1998). 
Manual for Raven’s Progressive Matrices 
and Vocabulary Scales. Oxford, UK: 
Oxford Psychologists Press.

Reckase, M.D. (1996). Test construction in 
the 1990s: Recent approaches every 
psychologist should know. Psychological 
Assessment, 8, 354-359.

Reynolds, C. R. (1997). Forward and backward 
memory span should not be combined 
for clinical analysis. Archives of Clinical 
Neuropsychology, 12, 29-40.

Reynolds, C. R., & Voress, J. K. (2007). Test 
of Memory and Learning (TOMAL-2), 
Second Edition, Examiner’s Manual. 
Austin, TX: Pro-Ed Inc.

Reid, D.K., Hresko, W.P., & Swanson, H.L. 
(1996). Cognitive approaches to learning 
disabilities. Austin, TX: Pro-Ed.

Roid, G. H. (1983). Generalization of continuous 
norming: Cross-validation of test-score 
mean estimates. Paper presented at the 
meetings of the American Psychological 
Association, Anaheim, CA, August.

Roid, G.H. (1986). Computer technology in testing. 
In B.S. Plake & J.C. Witt (Eds.) The future 
of testing: Buros-Nebraska symposium 
on measurement and testing. (Vol. 2), 
pp. 29-69. Hillsdale, NJ: Erlbaum.

Roid, G. H., & Fitts, W. H. (1988). Tennessee 
Self Concept Scale revised 
manual. Los Angeles:WPS.

Roid, G. H. (1989). Programs to fit skewed 
distributions and generate percentile norms 
for skewed and kurtotic distributions: 
Continuous norming with the first four 
moments. (Technical Report No. 89-02), 
Salem, OR: Assessment Research.

Roid, G. H. (1992). Smoothing score distributions 
using moments: Applications in the norming 
of tests. National Council on Measurement 
in Education, San Francisco, CA, April.

Roid, G. H. (1994). Patterns of writing skills derived 
from cluster analysis of direct- writing 
assessments. Applied Measurement 
in Education, 7(2), 159–170.

Roid, G. H. (2003). Stanford-Binet Intelligence 
Scales—Fifth Edition, Test Kit, 
Examiner, Interpretive, and Technical 
Manuals. Austin, TX: Pro-Ed Inc.

Roid, G. H. (2003b). Continuous norming of 
tests and research scales: Twenty year 
update. Paper presented at the annual 
meeting of the American Psychological 
Association, Toronto, Canada, August.



304 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Roid, G. H. (2004). Quality of Performance 
and Change-Sensitive Assessment of 
Cognitive Ability. Keynote address for 
meetings of the International Test Users 
Conference, Melbourne, Australia, July.

Roid, G. H. (2006). Designing ability tests. In 
S.M. Downing and T. M. Haladyna (Eds.) 
Handbook of test development (pp. 527- 
542). Mahwah, NJ:Routledge/Erlbaum.

Roid, G. H. (2006) Developing ability tests. Chapter 
in S. Downing & T. Haladyna, Handbook of 
Test Development, Mahwah, NJ: Erlbaum.

Roid, G. H. (2008). Development of outcome 
and progress monitoring assessments 
for children with autism spectrum 
disorders. Unpublished paper, School 
of Education, SMU, Dallas, TX.

Roid, G. H., Bos, J. (2009). Assessment of 
achievement and progress monitoring 
with the WRAT-4 and WRAT-4PMV. In J. 
Naglieri & S. Goldstein, A Practitioner’s 
Guide to Assessment of Intelligence 
& Achievement, NY: Wiley.

Roid, G. H. & Gorsuch, R. L. (1983). Continuous 
norming: A new method for developing 
norms for psychological and educational 
tests. Symposium presented at the 
meetings of the American Psychological 
Association, Anaheim, CA, August.

Roid, G. H., Gorsuch, R. L., Pomplun, M., & Reynolds, 
C. R. (2003). Twenty years of continuous 
norming research. Symposium presented at 
the meetings of the American Psychological 
Association, Toronto, Canada, August.

Roid, G. H., & Gorsuch, R. L. (2010). Continuous 
Parameter Estimation Methods (CPEM) 
and Continuous Norming (CN). 
Symposium presented at the annual 
meetings of the American Psychological 
Association, San Diego, August.

Roid, G.H., & Gyurke, J. (1991). General-factor and 
specific variance in the WPPSI-R. Journal of 
Psycho-educational Assessment, 9, 275-289.

Roid, G.H., & Haladyna, T.M. (1982). A technology for 
test-item writing. New York: Academic Press.

Roid, G. H., Hardy-Braz, S., & Koch, C. (2013). 
Development and validation of nonverbal 
cognitive tests: Leiter-3. Paper 
presentation at the annual meetings 
of the National Association of School 
Psychologists, Seattle, February.

Roid, G.H., & Johnson, W.B. (1998). Computer 
assisted psychological assessment. In 
C.R. Reynolds (Ed.) Comprehensive 
Clinical Psychology, Volume 3: 
Assessment. London: Elsevier.

Roid, G. H., & Ledbetter, M. (2006). WRAT4 
Wide Range Achievement Test, 
Fourth Edition—Progress Monitoring 
version professional manual. Lutz, FL: 
Psychological Assessment Resources.

Roid, G. H., & Miller, L. J. (1997). Leiter 
International Performance Scale—
Revised. Wood Dale, IL: Stoelting.

Roid, G. H., & Miller, L. J. (1999). Stoelting 
Brief Intelligence Scale manual. 
Wood Dale, IL: Stoelting.

Roid, G. H., Nellis, L., & McLellan, M. (2003). 
Use of the Leiter-R and S-BIT. In R. S. 
McCallum (Ed.), Handbook of nonverbal 
assessment. Boston: Kluwer/Plenum.

Roid, G.H., & Pomplun, M. (2004). Interpretive 
strategies for the Stanford-Binet 5th 
Edition. In D. Flanagan & P. Harrison, 
Contemporary intellectual assessment(2nd 
Ed.), New York: Guilford. (pp.325-343)

Roid, G. H., Pomplun, M., & Martin, J. (2009). 
Nonverbal cognitive assessment with the 
Leiter-R. In J. Naglieri & S. Goldstein, 
A Practitioner’s Guide to Assessment of 
Intelligence & Achievement, NY:Wiley.

Roid, G. H., Prifitera, A., & Weiss, L.G. (1993). 
Replication of the WISC-III factor structure 
in an independent sample. Journal of 
Psychoeducational Assessment, 11, 6–21.



305Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

Roid, G. H., & Sampers, J. (2004). Merrill-
Palmer Developmental Scale—Revised 
manual. Wood Dale, IL: Stoelting.

Roid, G.H., Shaughnessy, M.F., & Greathouse, D. 
(2005). Interview with Gale Roid, about the 
Stanford-Binet Fifth Edition. North American 
Journal of Psychology, 7, 493-504.

Roid, G. H., & Tippin, S. (2009). Assessment of 
cognitive strengths and weaknesses with 
the SB5. In J. Naglieri & S. Goldstein, A 
Practitioner’s Guide to Assessment of 
Intelligence & Achievement, NY: Wiley.

Roid, G.H., & Woodcock, R.W. (2000). Uses of Rasch 
scaling in the measurement of cognitive 
development and growth. Journal of 
Outcome Measurement, 4(2), 579-594.

Roid, G. H., & Worrall, W. (1997). Replication of 
the WISC-III four-factor model in the 
Canadian normative sample. Psychological 
Assessment, 9 (4), 512-515.

Rothbart, M.K. (1981). Measurement of temperament 
in infancy. Child Development, 52, 569-578.

Rourke, B.P. (1985). Neuropsychology of learning 
disabilities. New York: Guilford.

Rourke, B.P. (1988). The syndrome of non-
verbal learning disabilities. Clinical 
Neuropsychologist, 2, 293-330.

Salvia, J., Ysseldyke, J. E., & Bolt, S. (2007). 
Assessment in special and inclusive 
education. Boston, MA: Hougton- Mifflin.

Salvia, J., & Ysseldyke, J.E. (1991). Assessment. 
(5th Ed.) Boston, MA: Houghton Mifflin.

Sattler, J. M. (1988). Assessment of children 
(3rd ed.). San Diego: Author.

Sattler, J. (1992). Assessment of children: Revised 
and updated (3rd ed.). San Diego, CA: 
Jerome M. Sattler, Publisher, Inc.

Sattler, J. M. (2001). Assessment of 
children: Cognitive applications 
(4th ed.). LaMesa, CA: Author.

Sattler, J. M. (2008). Assessment of 
children: Cognitive foundations 
(5th ed.). LaMesa, CA: Author.

Schneider, W. J., & McGrew, K. S. (2012) The 
Cattell-Horn-Carroll model of intelligence. 
In D. Flanagan & P. Harrison (Eds.) 
Contemporary intellectual assessment. 
New York, NY: Guilford, pp. 99-144.

Shafer, J. L. (1997). Analysis of incomplete 
multivariate data. London: Chapman & Hall.

Shafer, J. L., & Graham, J. W. (2002). Missing 
data: Our view of the state of the art. 
Psychological Methods, 7, 147-177.

Shalock, R. L., et al. (2010). Intellectual 
Disability: Definition, Classification, and 
Systems of Supports (11th Edition). 
Washington, DC: American Association 
on Intellectual Delay and Disability.

Shum, D.H.K., McFarland, K.A., & Bain, J.D. ( 
1990). Construct validity of eight tests 
of attention: Comparison of normal and 
closed head injured samples. The Clinical 
Neuropsychologist, 4, 151-162.

Smith, A. (1968, 1973). The Symbol-Digit Modalities 
Test: A neuropsychologic test for economic 
screening of learning and other cerebral 
disorders. Learning Disorders, 3, 83-91.

Snow, R.E. (1982). Intelligence and education. In 
R.J. Sternberg (Ed.), Handbook of human 
intelligence (pp. 493-585). Cambridge, 
England: Cambridge University Press.

Spearman, C. (1923). The nature of 
“intelligence” and the principles of 
cognition. London: Macmillan.

Spearman, C. (1927). The abilities of man.
London: Macmillan.

Sternberg, D.E., & Jarvik, M.E. (1976).Memory 
functions in depression. Archives of 
General Psychiatry, 33, 219-224.

Sternberg, R. (1977). Intelligence, information 
processing and analogical reasoning. 
Hillsdale, NJ, Erlbaum.



306 © 2013 by Stoelting • 620 Wheat Lane • Wood Dale, IL 60191 • Leiter-3 Manual • Cat. No. 34100M

REF
References

 Sternberg, R.J. (1985). Beyond IQ: A triarchic 
theory of human intelligence. New 
York: Cambridge University Press.

Stroop, J. R. (1935). Studies of interference 
in serial verbal reactions. Journal of 
Experimental Psychology, 18, 643-662.

Sullivan, E.V., Sagar, H.J., & Gabrieli, J.D.E. (1989). 
Different cognitive profiles on standard 
behavioral tests in Parkinson’s disease and 
Alzheimer’s disease. Journal of Clinical and 
Experimental Neuropsychology, 11, 799-820.

Swaminathan, H. & Rogers, H. J. (1990). Detecting 
differential item functioning using logistic 
regression procedures. Journal of 
Educational Measurement, 27(4), 361-370.

Swanson, J. (1991). SNAP-IV Rating Scale. 
Irvine, CA: University of California.

Svesson, L. (2010). Swedish Edition of the Merrill-
Palmer Developmental Scale. (Unpublished 
Report; Stoelting Company, Wood Dale, IL).

Talland, G.A. (1965). Deranged memory. 
New York: Academic Press.

Taylor, A., & Clive, P.B.(1983).Two forms of the 
Stroop test. Perceptual and Motor Skills, 57, 
879-882.doi:10.2466pms.1983.57.3.879

Tellegen, A., & Briggs, P. F. (1967). Old wine 
in new skins: Grouping Wechsler 
subtests into new scales. Journal of 
Consulting Psychology, 31, 499–506.

Terman, L.M., & Oden, M.H. (1959). The gifted 
group at mid-life, thirty-five years follow-
up of the superior child: Genetic studies 
of genius, V.3. Stanford, CA: Stanford 
University Press.] U. S. Census Bureau 
(2011). Census 2010 Summary File 1 
United States. Washington, DC: Author.

Thomas, A., & Chess, S. (1977). Temperament and 
development. New York: Bruner/Mazel.

Thompson, N.M., Francis, D.J., Stuebing, K.K., 
Fletcher, J.M., Ewing-Cobbs, L., Miner, 
M.E., Levin, H.S., & Eisenberg, H.M. 
(1994). Motor, Visual-Spatial and 
Somatosensory Skills after classic head 
injury in children and adolescents: A study 
of change. Psychology, 8, 333-342.

Thorndike, R. L. (1982). Applied psychometrics.
Boston, MA: Houghton-Mifflin.

Thorndike, R. L., Hagen, E. P., & Sattler, J. M. (1986). 
The Stanford-Binet Intelligence Scale—
Fourth Edition Guide for Administering 
and Scoring. Itasca, IL: Riverside.

Thurstone, L.L. (1938). Primary mental abilities. 
Chicago, IL: University of ChicagoPress.

Thurstone, L.L. (1944). A factorial study of perception. 
Chicago, IL: University of Chicago Press.

Thurstone, L.L., & Thurstone, T.G. (1953). American 
Council on Education Examination. Chicago, 
IL: Science Research Associates.

Tsatsanis, K. D., Dartnall, N., Cicchetti, D., Sparrow, 
S. S., Klin, A., & Volkmar, F. R. (2003). 
Concurrent validity and classification 
accuracy of the Leiter and Leiter-R in 
low-functioning children with autism. 
Journal of Autism and Developmental 
Disorders, 33(1), February, pp. 23-30.

Ullman, R., Sleator, E., & Sprague, R. (1988). 
Manual for the ADD-H Comprehensive 
Teacher’s Rating Scale (2nd ed.). 
Champaign, IL: MetriTech, Inc.

U.S. Bureau of Census (2008). Population statistics: 
2008 Update. Washington, DC: Author.

U.S. Bureau of Census (2011). Summary 
table for population statistics: 2010 
Census. Washington, DC: Author.



307Telephone: (800) 860-9775 • Fax: (630) 860-9775 • email: psychtests@StoeltingCo.com • website: StoeltingCo.com/tests

REF
References

U.S. Department of Education (2007). Data Analysis 
System OMB #1820-0043: “Children 
with Disabilities Receiving Special 
Education Under Part B of the Individuals 
with Disabilities Education Act, ”. Data 
updated as of July 15, 2008. Retrieved 
from: https://www.ideadata.org/arc_toc9.
asp#partbCC. Washington DC: Author; 
Office of Special EducationPrograms.

Uzzell, B.P., Dolinskas, C.A., Wiser, R.F., & Langfitt, 
T.W. (1987). Influence of lesions detected 
by computed tomographyon outcome and 
neuropsychological recovery after severe 
head injury. Neurosurgery, 20, 396-402.

Van der Linden, W. J. (2006). A lognormalmodel 
for response times on test items. 
Journal of Educational and Behavioral 
Statistics, 31, 181.204.

Van der Linden, W. J. (2007). A hierarchical 
framework for modeling speed and accuracy 
on test items.Psychometrika, 73, 287.308.

Van der Linden, W. J., & Hambleton, R. K. (Eds.). 
(1997). Handbook of modern item 
response theory. New York: NJ: Springer.

van der Meere, J., van Baal, M., & Sergeant, J. 
(1989). The additive factor method: A 
differential diagnostic tool in hyperactivity 
and learning disability. Journal of Abnormal 
Child Psychiatry, 17(4), 409-422.

van Zomeren, A.H., & Brouwer, W.H. (1992). 
Assessment of attention. In J.R. 
Crawford, D.M. Parker, & W.W. McKinlay 
(Eds.), A handbook of neuropsy- 
chological assessment. Hove, U.K: 
Lawrence Erlbaum Associates.

Vernon, P.E. (1950). The structure of human 
abilities. New York: Wiley.

Vernon, P.A. (1985). Individual differences in general 
cognitive ability. In L.C. Hartlage & C.F. 
Telzrow (Eds.), The neuropsychology of 
individual differences: A developmental 
perspective. New York:Plenum.

Volkmar, F. R., Lord, C., Bailey, A., Schultz, R. T., 
& Klin, A. (2004). Autism and pervasive 
developmental disorders. Journal of Child 
Psychology and Psychiatry, 45, 135-170.

Wang, P.L. (1984). Modified Vygotsky 
Concept Formation Test manual. 
Chicago, IL: Stoelting Co.

Ward, J. (1963). Hierarchical grouping to optimize an 
objective function. Journal of the American 
Statistical Association, 56, 236-244.

Webster, P. E., Plante, A. S., & Couvillion, L. 
M. (1997). Phonological impairment 
and prereading: Update on a 
longitudinal study. Journal of Learning 
Disabilities, 30(4), 365-375.

Wechsler, D. (1939). The measurement of adult 
intelligence. Baltimore: Williams & Wilkins.

Wechsler, D. (1987). Wechsler Memory 
Scale—Revised. San Antonio, TX: 
The Psychological Corporation.

Wechsler, D. (1991). Wechsler Intelligence Scale for 
Children—Third Edition (WISC-III). San 
Antonio, TX: The Psychological Corporation.

Wechsler, D. (1992). Manual for the Wechsler 
Individual Achievement Test (WIAT) San 
Antonio, TX: Psychological Corporation.

Wechsler, D. (1996). Manual: Canadian supplement 
to the Wechsler Intelligence Scale for 
Children—Third Edition. Toronto, Canada: 
The PsychologicalCorporation.

Wechsler, D. (2003). Wechsler Intelligence Scale 
for Children—Fourth Edition. San Antonio, 
TX: Psychological Corporation.

Wechsler, D. (2009). Wechsler Memory 
Scale—Fourth Edition. San Antonio, 
TX: Pearson/PsychCorp.

Wechsler, D., & Naglieri, J. (2006). Wechsler 
Nonverbal Scale of Ability. SanAntonio, TX: 
Pearson/The Psychological Corporation.



Wendler, C. L. W. (1983). Continuous norming of 
a projective test. Paper presented at the 
meetings of the American Psychological 
Association, Anaheim, CA, August.

Wenger, B. L., Kaye, H. S., & LaPlante, M. P. 
(1996). Disabilities among children. U. 
S. Department of Education, National 
Institute on Disability and Rehabilitation 
Research, Disability Statistics Abstract, 15.

Wilkinson, G. S., & Robertson, G. J. (2006). Wide 
Range Achievement Test, Fourth Edition 
manual. Lutz, FL: Psychological Assessment 
Resources. Riverside Publishing.

Williams, D. L., Goldstein, G., & Minshew, N. J. 
(2006). Neurophsychologic functioning in 
children with autism: Further evidence for 
disordered complex information- processing. 
Child Neuropsyhcology, 12, 279-298.

Woodcock, R.W. (1990). Theoretical foundations of the 
WJ-R measures of cognitive ability. Journal of 
Psychoeducational Assessment, 8, 231-258.

Woodcock, R. W. (1999). What can Rasch-
based scores convey about a person’s 
test performance? In S. E. Embretson 
& S. L. Hershberger (Eds.), The new 
rules of measurement: What every 
psychologist and educator should know 
(pp. 105–128). Mahwah, NJ: Erlbaum.

Woodcock, R.W., & Dahl, M. N. (1971). A 
common scale for the measurement 
of person abilityandtestitemdifficulty.
(AGSPaper No. 10). Circle Pines, 
MN: American Guidance Service.

Woodcock, R. W., & Johnson, M. B. (1989).
Woodcock-Johnson—Revised, Tests of 
Achievement. Itasca, IL: Riverside.

Woodcock, R. W., & Johnson, M. B. (1989). 
Woodcock-Johnson Psychoeducational 
Battery—Revised Tests of Cognitive 
Ability: Examiner’s manual. Itasca, 
IL: Riverside Publishing.

Woodcock, R. W., & Mather, N. (1989). Woodcock-
Johnson—Revised, Tests of Cognitive 
Abilities. Itasca, IL: Riverside.

Woodcock R.W., McGrew, K., & Mather, N. 
(2001). Woodcock-Johnson Tests 
of Cognitive AbilityCThird Edition: 
Examiner’s Manual. Chicago: Riverside.

Wright, B.D. & Linacre, J. M. (1999, 2000). 
WINSTEPS: Rasch analysis for all two- 
facet models. Chicago: MESA Press.

Wright, B.D. & Stone, M.H. (1979). Best Test 
Design Chicago: Mesa Press.

Zachary, R. A. (1983). Continuous norming: 
Applications to the WAIS-R. Paper presented 
at the meetings of the American Psychological 
Association, Anaheim, CA, August.

Zachary, R. A. (1986). Shipley Institute of 
Living Scale. Los Angeles. CA: 
Western Psychological Services.

Zachary, R. A., & Gorsuch, R. L. (1985). Continuous 
norming: Implications for the WAIS-R. 
Journal of Clinical Psychology, 41, 1, 86-94.

Zachary, R. A., Paulson, M. J., & Gorsuch, R. L. 
(1985). Estimating WAIS-R IQ from the 
Shipley Institute of Living Scale using 
continuously adjusted age norms. Journal 
of Clinical Psychology, 41, 820-828.

Zentall, S. (1993). Research on the educational 
implications of attention deficit 
hyperactivity disorder. Exceptional 
Children, 60(2), 143-153.

Zhang, J., Wheeler, J., & Richey, D. (2006). Cultural 
validity in assessment instruments for 
children with autism from a Chinese 
cultural perspective. International Journal 
of Special Education, 21 (1), 109-114.

Zieky, M. (2006). Fairness review in assessment. In 
S. M. Downing and T. M. Haladyna (Eds.) 
Handbook of test development (pp. 359-
375).Mahwah, NJ:Routledge/Erlbaum.





Five Convenient Ways to Order:
Mail: 620 Wheat Lane, Wood Dale, IL 60191
Phone: 1-800-860-9775 Fax: (630)860-9775

Online: www.StoeltingCo.com E-mail: Tests@StoeltingCo.com

2021-01-26


